
CIHM
Microfiche
Series
({Monographs)

ICIMH
Collection de
microfiches
(monographies)

Canadian Institute for Historical Microreproductions / Institut Canadian de microreproductions historiques

mm
'^

•,-. Am^iSif^v*^*''-.'"-: Wr^^mi-4d^^^Hrri"W^^rM^^j»j^i!^ -m



Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original

cony available for filming. Features of this copy which
may be bibliographically unique, which may alter any of

the images in the reproduction, or which may
significantly change the usual method of filming are
checked below.

Coloured covers /

Couverture de couleur

Covers damaged /

Couverture endommag^e

Covers restored and/or laminated /

Couverture restaur^e et/ou pellicul^e

Cover title missing / Le titre de couverture manque

I
i/ Coloured maps / Carles g6ographiques en couleur

Coloured ink (i.e. other than blue or black) /

Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations /

Planches et/ou illustrations en couleur

Bound with other material /

Reli6 avec d'autres documents

Only edition available /

Seule edition disponible

Tight binding may cause shadows or distortion along

interior margin / La reiiure serr^e peut causer de
I'ombre ou de la distorsion le long de la marge
int^rieure.

Blank leaves added during restorations may appear
within the text. Whenever possible, these have been
omitted from filming / 11 se peut que certaines pages
blanches ajout6es lors d'une restauration

apparaissent dans le texte, mais, lorsque cela Jtalt

possible, ces pages n'ont pas 6t6 film6es.

Additional comments /

Commentaires suppl6mentaires:

D
D

D

L'Institut a microfilme le meitleur exemplaire qu'il lui a
6t6 possible de se procurer. Les d6tails de cet exem-
plaire qui sont peut-6tre uniques do point de vue bibli-

ographique, qui peuvent modifier une image reproduite,

ou qui peuvent exiger une modification dans la m6tho-
de normale de filmage sont indiqu^s ci-dessous.

I I

Coloured pages / Pages de couleur

I I

Pages damaged / Pages endommag6es

D Pages restored and/or laminated /

Pages restaur^es et/ou pellicul^es

Pages discoloured, stained or foxed /

Pages d^olor^es, tachet^es ou piqu^es

[y\ Pages detached / Pages d6tach6es

I y/f
Showthrough / Transparence

j I

Quality of print varies /

D
D

D

Quality in^gale de I'impression

Includes supplementary material /

Comprend du materiel suppl^mentaire

Pages wholly or partially obscured by errata slips,

tissues, etc., have been refilmed to ensure the best

possible image / Les pages totalement ou
partiellement obscurcies par un feuillet d'errata, une
pelure, etc., ont 6t6 film6es It nouveau de fafon k
obtenir la meilleure image possible.

Opposing pages with varying colouration or

discoiourations are filmed twice to ensure the best

possible image / Les pages s'opposant ayant des
colorations variables ou des decolorations sont
film6es deux fois afin d'obtenir la meilleure image
possible.

D

This item is filmed at the reduction ratio checlced lielow /

Ce document est fiime au taux de reduction indique ci-€tes80us.

lOx 14x 18x 22x 26x 30x

y
12x 16x 20x 24x 28x 32x

Wlmf^' W'^^^rjr^^Mm^^m^^^^mw^m::^^^



Th« copy filmad h«r« has b««n raproducad thanks

to tha ganarosity of:

National Library of Canada

L'axamplaira filmA fut raproduit graca i la

g*n*rositA da:

Bibliotheque nationale du Canada

Tha imagas appaaring hara ara tha baat quality

poatibia considaring tha condition and lagibility

of tha original copy and in kaaping with tha

filming contract apacificationa.

Las imagas suivantas ont ixi raproduitas avac la

plus grand soin. compta tanu da la condition at

da la nattat* da l'axamplaira filmA, at an
conformity avac laa conditions du contrat da
filmaga.

Original copias in printad papar covars ara fllmad

baginning with tha front covar and anding on

tha \»nx paga with a printad or illuatratad improa-

sion, or tha back covar whan appropriata. All

othar original copias ara filmad baginning on tha

first paga with a printad or illustratac* impraa-

sion, and anding on tha last paga with a printad

or illuatratad imprassion.

Tha laat racordad frama on aach microficha

shall contain tha symbol —^ (maaning "CON-

TINUED"), or tha symbol V (maaning "END"),

whichavar applias.

Maps, platat charts, ate, may ba filmad at

diffarant raduction ratios. Thosa too larga to ba

antiraly included in ona axposura ara filmad

baginning in tha uppar laft hand cornar, laft to

right and top to bottom, as many framas as

raquirad. Tha following diagrams illustrata tha

mathod:

Laa axamplairas originaux dont la couvartura en

papiar aat imprim^a sont filmAs an commanpant
par la pramiar plat at *n tarminant soit par la

darniAra paga qui comporta una amprainte
d"imprassion ou d'illustration, soit par la sacond
plat, salon la cas. Tous las autras axamplairas

originaux sont filmis 9n commandant par la

pramiAra paga qui comporta una amprainte
d'impraasion ou d'illustration at an terminant par

la darniAra paga q-ji comporta una telle

amprainte.

Un daa symbolaa suivants apparaitra sur la

darniira image da cheque microfiche, selon le

cas: le symbols ^^ signifia "A SUIVRE". le

symbola V signifia "FIN".

Las cartaa, planches, tableaux, etc., peuvant etre

filmis A das taux da reduction diffirents.

Lorsqua la document est trop grand pour etre

raproduit an un saul cliche, il est film6 i partir

da Tangle supArieur gauche, da gauche ^ droits.

at da haut an baa, tn pranant la nombra
d'imagaa n^cassaire. Las diagrammas suivants

illustrant la mithoda.

1 2 3

4 5 6



MICROCOPY RESOIUTION TEST CHART

ANSI ond ISO TEST CHART No 21

^ APPLIED IN/MGE Inc

'b'-. ' Lost Uf],n '^jUf-Rl

- .Cestef. N#w '3'- 1*60S
"'6j '.82 - Z-i'j - PhQfie

; M6) 288 - ^TfB-J fa*



",«•,,

*. :?T

CANADA
DEPARTMEKT OF MINES

Hon. W. TtmnMUkM, Uimnrms •• ^- to", l!UQi, Duvx* UaoMomi

i— ..;

—

'

.- .

" '7
.

•

—

'

. ..

'

. I ..
'

ia' li
i 'i'

'

r
i .. .

V

REPORT

•? • i'i.

xs ^•? '

'«,

^-'^'•2^t»

:"' ..^:-'.:' !. ^-^;^'>^;'^:'w^^C;.

|yv.

|r'':.

OTtWA: (QUEBEC Sl;0E) AHf
,^. I'-lcjAj"!N EAx>-vRIVERS ',l: :"'i|;.\ :lfJ', fivfet " !|

I

BY ,

..^ -i^y

OTTAWA ; . .

<iOVERNMBNT FROmNQBCitB^Jil.

•j;^«:->;«- A. -..>* -it-

|r#.-.!8»'-





/ i:n\ I isrii i i

NORTHERN PART OF CHAl



I'l \ II
I

CHATS FALLS, OTTAWA RIVER.

^^m-^



I

i



DKI'AK'TM KN I <H M IN KS
MINKS BRANCH

llov '.\ tr.MPI-KMikN MiNi»TrH; A. I'. Low, I.I..II.. Du-rrT MlMim.li;

|-.('o«*ir IIaan»i, I'll. I)., |)tiir<Ti)H.

KIJ'OKT

UN nil.
i^M

IKON OKI- DKI'OSriS

AUiNii THE

OTTAWA (OllJUX SIDK) AND

GATIM.Ar Ki\i:us

BY

FRITZ CIRKEL. M.E.

OTTAWA
(iOVKRNMEM l'RINTIN(i HlliKAU

1909 Nu. 2.:



'-mmiYi^iMM' ii'^fssmsB '^^wmm wmmi^m',



Ill

I'r. l-."ri;i;\i: || \ vm,,,^

i>ii-c(i,,r of Mill!-,

l'('|Kiiiii,(.ni of Mill..-,

Oiiaw.i.

Sir.

I Ley tosulMuit licivuhh, :, ,c|,o,-! on ll,;. in,,, or,. ,|,.,,osit, :,|o„., ,|„.
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IKON CM^E DEPOSITS

•'ITAWA ((ilKUKC SlDi;, AM)
<;ati.vi;ai i;i\ Kiis

FRITZ CIRKEL. M.E.

IXTK'Ohrc TION.

The lollowinj; i(.|,.„i is intc.ii.lnl |„ Munir,:,,,/,,. ,|„. roiilts .,C ;,„ inves-
tigation of flm iron ore .|..|,„sit~ :,lons tlu. ( )tt:,u;, nv.T (north si,l,.) |'o,„,.„.
county, and ;ilong tlie (s.iincaii river.

The hH.si,s of iron manufacture is, of ....ui-,., ,h- ran mafnal from which
the meta is protiuce.l. A stu.ly of the econo„„c fe.-.tures of the ore -ieposits-
their gec^u«.n,l ocMurence. their mantier of .ieveio,.n,ent, a< well a. thei;
most profital.Ie exploitation, w,ii servo to furnish the practica.l inanufaclurer
With the necessary .lata for laying the foundation of a new indnstrv

It must he pointo.1 out. howver. th.i most of the inm ore deposits
ir. the district under consideration ],ave l„.en known for . l„u« period' some
ot them for over sixty >cars; and that the establishment of an iron i.,dus,n
has hecn attempted tnore than on,.-. The ,,ues,ion naturalh arise, wh^
liave these attempts failed? What aie the ,>rin,.ipal causes that led to the
^'l-andonment of the economic exploitation of these reseurces? \n answer
to these questions will he found n, the present repoH: in which an attempt
has l.een ma.u. to l.rinj; i„ lisht all the facts, with a view of enahhu.^ t hos,.
interested, to j.djre impartially the true economic hearin^.. ,,f ihj, verv
important suh,.,,. The fa.^ts presented afford a .-omprehensive view .if
the p,jssilnht.<.s ior thee^tahhshment iA an iron indus.rv in at least two places
where iron ore of good ,,uality, and in larjic .,uan,l,ie-, i~ known f, o.a.ui-
Ihat The earlier attempts at Hull and Kiistol f.a j. due to adverse .-ircum-
st.an.ys. ,s no reason why. u.uler exi>tino- .ondiri.ms. tl„. indu-trv ,,,„n<,tnow o(> n.ade a complete success.

In <his respect, mention must he ma.le of the success nv,.nt|v achieve.l
in the smeltms of iron ores by ele.'tricity. .Manv undeveh.ped water powers
are loun.l ,n the .hstrict under -•onsi.leration-ofTerinK faciliti..s for the
ge.ierat.on .)! comparatively cheap electrical ene.-v; and sin,.,, a numb,.,-
of .he=e are i.eai \hv iron oiv deposits, it is only a (lue.sii,,,, e,i time wh, n •,
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niAITKH 1

HISTORY. LITERATURE, GEOGRAPHY. AMD TOPOGRAPHY OF THE
DISTRICT INVESTIGATED.

llivrouY >Ni) l.iTi:i!\ri UK.

The <li>tii.M I'ovfifil l.\ till' pic,.. lit ic|i(.i1 cxlonil.-) limn tlic ilt.v ul
•Mtjuvu, uloiin the OttiiWM liviT. on tl,,. (iuchcr .si,lc. for a distMiice of ovi'i
!•'() miles. ;,imI iVum Otti.wa. aioiijr hotli .sidrs of tlic CatiiK^aii liv.T, to tlie
i"\Mi of Maiiiuaki. a ilistuiicp nf ,s:; mil,.,.. ,.oinpn>iiiK m total aiva of iif)-

|>ro.\iniat..ly (HMI .squatf n.ile.s. In a<l.lilioi,, .sevcnil deposit.s hiivp been
i-\aiimu.(l near Uuckinghai.i, on the Lievic river, anil north of Crenville
"M the Ottawa river, half-way iK'twc(.|i ()ttaw;i and Montreal.

The first irconled oeeurrenee of iiia>;netic oi(. iioitli of Ottawa is |)rol)-
al'ly It lirii.f note on the Hull deposit, in a pajjer rea.l hy Lieut. Haddelev.
K.K.. l-efoiv the Literary and Ilistorieal ."<oei(.ty of Quehee, in the year
\s:H).^^ '""• "''""' ''^''•^ <''.'i the depo.sit forms a vein, oi bed, from 10"
to 12"tlii..k, aii.l appears to traver.sc the mountain in a southwest ..owrse,
liaving a veiii.'al jM.sition as regards the walls of tiu- vein. On the opposite
Mde of th(. mountain, at a distance of marly a mile, ami in the <lin-etion of
tlie V(.in. ore was again f<iund in great ahutidanee.

In the (leologi.al .siurvey repc.it for LS-f). pp. 4()-7, is a des-
'iiption of il„. Mull ore bed. in w liicli the opinion is expresseil tiiat, "

ac-
onling to piexin indieations the Hull ore bed mu.st be con.siderable

"

hi the same lepoii. pp. 77-S. reference is also made to a deposit uf iron
on- on lot L>. concession i, township ,,f Mristol. It is said there that "it
'"iiMsts of iron in the micaceous form, ai the jum'tion of a be.l of white
-ramiiar linu..stone. holding mica and |i\riic>. with

In the ( le<.lojiical Suivey report loi IS."):;,

ifiers to .an ..ccuiicnce of iron ore in ( iicnvilk.. on the nortii hai; of lot :}.

raP'te v. It wa> <stimated that the breadth of the v(.in ranged from
to ,S yards. It was tra.'ed loi- i.'xt yards, in a w(..sterly and southea.st-
crly direction. ih<. country nu.k being a micaceous gnci.>. interstralified
with many l,c(l> ot quartzite.

In the (ie.ilogical Survey Hepoit of l'rogi,.^> lor bSOti. Sir William Logan
.Icscnbes the iron oie occurrences on lot L'.s. range vi. Templeton. uhich are
now known undei- the nani(. of the IIay<.o..k mines. II,. writes; 'On a low
ridge, about mid length of the lot, ,,r rather south of it, there occur .several
i.-oLited exf.osures of hematite iron or.v ^i^ ,, of the.<e exjio.-uies ,.ir<. iiicbi-ded
in a square of 400 pa,.es. in the mtrthea.st corner of the south half of the

iM'tlying gneiss,

'

'iS, Sir William Logan
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Tho iimiii Micanis \v|,i,|, i,m .•ixf the mum iiimIit rM,i-i,l...:iti..ti nr.« flif
<»tt:.wu, with It. tl,r.T tiil.uturi.-., iho Hhick riwr. tho 0„.Io„k.. river an.l
tlir < lutinruu nvrr .\1„>I „t tl,...,.. iilthi.UKh havinif ut place.^ ,i .sumM^iotl of
iall.-, lire riiiviuiihir h.i coihi.j.miiI)!)' .listiinci's •...m,' ,,f them for ovit KH)
inilivi -vvhilf 11 ui.Mt niiti,l...r of hik.M Mitiiutpd •!,.. iini.i...liut." viririity of
Ilio.^ «ln-arn.H. .mu U- r,.ach..cl l,v >l,n,t ,,or1aK.-. NVa.ly th.- whoU, u.trv
iHcasy of ac<T,s, l.y ai.o.l w.ikoii ica.i^. niimiiiK iiio,ti\ aloti>r th(M-oiir.-:H^i,,n
T toun.hip hn.-, Th,. ura tril.i.tary to the (latitioaii h o|h-ii(mI up l,y two
road-, rminiiiK on l„,th .«i,l(- aloi.« th.- rut-r, u.i far a-. .'(M( riiil.w from < )t'taw!i.
Nuiiicrourtcros-roail-.. from ih(-<c main arrcrir- f..|. th- r,,ii!,iiv farther l.acli
Iroin th.. ri\<.r; ihu. a cTos,--roa.l Wiis c.tiritriKa.Ml .s«v.-ral years ap) from the
sc'tilrmcnts north of Maniwaki to the- sciticments on ii,e u,,,,or I{on«r river.
A miml.cr of p,,..! (•(.Ionization road- iiavc l.ccii con^tnictcd ,,i late int.. phicci
u hi< li were previously tinknou n to civilization. These, in conjunetion with tho
mivijiaMe small l.^kes uith «hich tiie cMintry is dotted, m d<e the whole of
tho (latineau eot.ntrv very easy of a.r,,- in addition to this, the Canadian
IVihe railway runs ah^ng the we,teni -.liore ..f the river, as far as .Maniwaki.
It IS proposed to e.vtei.d this line oi railway, from it- pit-sent termimis at
Mamwaki, to Lai., !le, on the upper Kou-e rivr. This extension will open
np a very laiye portion of hitherto iiiai-eessil, , mtrv, which promises to
iei,-ler availal.le a stretch of ex.'elleiit faiiiiin« land. The openins; of these
••oiineetiriK links lu..- made availal.le a lar^e iiuml.er of .ireas in tho Laurentian
lulls, which are underlain by the lim,,tones of the (uviiville .series Hands
of the latter, some of them of con-ideraMe eNtei.t. can l,e found throURhout
the greater porti(m of ihc northern country, on the (latmeau river; ami the
excellenco of much of the soil thn.ushout this distri.t is doiil.tles.s due to the
docompcsition of th.- ealcart-ous memh.-rs of tlu- crysialline rocks. A great
'levelopmcnt of th.-se crystalline limestones can I.e noticed „» the ea.st side
of the river, in the toun.-hips of F,ow, Aylwin. Wright, lioucliette, and .Mani-
waki; while very ex!,.iisiv.- limestom- hands, producing good agricultural
soil, can be noticed on tla- w.-t side, from tli(- conlluencc of the Kazabazu-i
up b.-t w,-en ThirtN -o„c-mile lake and tho river, as far a8 K.Mi.sington township.
1
he agricultural character of the country west of the C.atineau i-, t(. a gr(;at

e.xtent, due t. t he presem-e. in a nuiiil.(-r of places, of depo.sits of .saml and clay
out of which the l,ill> of jrraiiite or gneiss Hse abruptly, souK-timos in Ion-
chain.s of hills, .sometimes m isolated masses.

Ah to the physical features of the country tiil.utarv to the Catineau
river, it mu.«t be said that the country north of the .'ity of Ottawa i.s generally
of a rugged character. Hills, and even moimtams,' of granite and gneiss
form a consi.icu.,us p,„t of the landscape, and some of them are very fre-
quently of a .steep and abiuj)! character. From North VVak.-fiehl, up to
and beyond Low, a long chain of gnei.ss hill>. some of them " ' "ooded, form
the bottler of the river, on both sides. They gent rally ontle slope

?^n^^CJ?^T
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liiwiinl-t the iMfcii.-r. wlillf fuwanl'* tlu' iivn tlioir ukimm* it aliriipl atul «t<i'|.

tlif fiTHtic cciiiix*"* of the iiiail* iiiiil niilwiiy cviilciu-irin tin- ililtiriiltif.s iiri-in;!

friiiii tlii(« I'Hiiw. TonjtiU'liki' i>iiiiii(>ni'<'», ntii'tcliiiiu mit fniiii t\u' riviT iitiil

iniiuiituin.-i, furm intrrvciiiiiij \iillc\i, with |;iiiii| !<i.ii. Althmitjli tlic cuuiitiv

Ims, lit (liflcmit tiliii's, U'«'ti vi-itcil hy liirK'' Im^h Uw". uiiil I ii (itlicrwi-i

(ii'nudcd (if itx alHiiidiint \<-|tf>tiitiiin, tlic ini>iintiiinf« tiiiil IiIIIh u|>|i<'tir to ix' M
\M'li wiHHJcd, I'm till' iiHi>.t part witli a -t"'.itid growth iif tiiidnT The ruiiilti -

IM truverwd l>y a (tirat luiinlxT ol' >in:ili >ticainN, niiptyiiin diri'ctiy into thi

liver, (• into iiuiniTous miiimII hikc-^. lartlicr to tho northward of |,ow, on

the west side of tl>e (lutincaii, the iivtially niKRi'd character disappears sonir

wlmt, und the general aspect of the country ult hough then- in a general

incn'Uftf' in ele\ation is that of a f.iirh level co\intry, iiiterriiptwl ut. intervnlx

hy gently rixing hills.

The oamern border of the (latincnu, however, retiiins its general hilly

charaeter, a^ observed in the lower pari of the (iatineaii country; large

stretches of agricultural land are a rare occuri-eiice, liut, instead of these, the

intervening valleys an- occupied largely by lakes. 'l\voof thes*- 'rhirly-otie-

niile lake and Whitelish lako form large, elongateil stretches ni water •><•!

2() and 'M) miles long, with a ;..Milieasi ind sm'thwestern course, ap-

proximately parallel to the (iatii-.eau river. The lakes are fed by numerou.s

small streams, and are bordeivd by high, well wi.'oded hills, ( »n account .if

their highly picturesque as|>ect, and being well stix'ked with trout, they are

in great favour with sportsmen. Thii1y-one-iiiiie lake empiies through

se\eral .snuill lakes, and through I'o.-t creek, into the (iatiiieau, while White-

fish lake is drained by the IJ^vre river.

The sand plains of Kazabazua form a prominent pail of the generally

level c(iiin1r\
, to the west of the (latineau. Tlie drift of these plains is mo.stly

comptised of a pure siliceous sand, and is often found to overlie a stifT blue

clay. Hoc! exposures are .selilom seen. Farther to the iioilh these sanily

plains disappear, and well wooded level plateaus take their place, interrufited

by large stivtclns of agricultural land, and lak«'s, of which Mine Sea lake, w itli

Its many smaller • libutary lakes, is the most iiiiport;iiit. Near the coiitlueiice

of the river Desert with the Gatiiieau. the general aspect of the count rv is

that of a rolling liench land, mostly representing good pasture and farminn

land, while h; ^" and th' 'e well wooded plateaus add eon.siderably to the Iwauty

of the landscajie.

TlIK (ivTlNHVf RiVKH.

The Gatineau river -the largest tributary of the Ottawa— is, according;

to the l)est authorities, about 2(i() miles in leiimh: and drains, according

to survey in.'vde by Hibbard and t 'arte, an area appro.ximaloly !),((()() s(|uare

miles. This river—flowing through a valley b.iidered by hills of tin Laureii-

tian fornration—with its many tributaries, large and numerous lakes, well

wiHxled shores, swamps forming natural reservoirs, and stor.'igc gmunds
for its waters, is most admirably adapted for ensuring a con.stant

volume of wati-r. The iinpermeal>le rock which underlies the surface.

.''^«J\...'«CJd£^.«3iI1'



till' •:ill.i till' Bt:i\fl ;itii| (lie flii\' ul llic dnll, all liiVtilir tllf fill iii^itmn

'if '•|>riii(r'<, wliii'h, t((({ctlnT witli till- iiuiinTiiif \,iUv* :ini| ".turiiKi! riMcrMiir-".

ri'iuliT till- variiHiM iiiiiii>r -ttniin-*. mihI in iiin-"'|iH'niT tin- iiimIii -tri'imi,

<triiil\ , :inil liut little .iffcctnl liy ihipiijjhr.. 'riic irchcial inur«i' nf llir rivrr

tKilii till- niiillnctiri' with till |l(''scit lIM'f. i« "Mlltli. :illliolii:li "iHiir ilcV lutKiri"'

tmm tlli'* licllil lii:i\ 111' lii.tiiiMl; ijiii' tu tin- ii|;ilii- ||«i' m|' !)ic inulllitillh

lidKC'*. TIh' rl«'\ iiiiiiii 111' till' iivfi- licil, :is i> 'i-. 111, III Hull, iivi-r .",i ji-vcl.

I" |:ll fwf : whilf lit llir- nilillufiiri' nf tiit- i'ick.iiiiicl. incr. iiliiiUt 'lO mill's

i|i-it:mt.il i-^ Ivt iVrt. :iiii| 111 Mi.iii\Viil%l .Vil ti'ct , l.ciim :i ilstl'i ti'Ih l' I'lrv ilinii

iMfWCCti Hull Mini MMliiwiiki. I'l :t7'J I'l'il

AImiM' till' (oi.llurnn vvitli thf lii-cil 1 1\ cr, the liiinlr iimi i^ llirl.'iru

fM Miili-lrilmtaiy, luimiiiK with it.i imiiii'.v . -wift riiiif««'. thtniiuli i iiuihIht

lit xamly ;iiiil niaisliy plain*. It (lnu^ m ;i ncncial imithi'M-'t .liii'ilinii.

ilrailiinij H'\fiiil lakes, m the tiiuii-.hi|) nf ('hiinh, :iii>l aiijacrnt tiwii^hip

nf I'ulitiai-, ami ciiiptii'* into tlii' hi'scii liver, almul I.'i mile, fimn the jiuie-

tiiili with the (iatiheail. in thi' liiwiiship i,|' llt'^li llefme the
i

iiitiiiii with

the Kaple liver. the Itr-eit liver iham- Itmniil l.ile. in the iimlh, tliiw>

tlu-tiec ill a liuilheasteily ilirectinii, nver I aiiieiitian ^nei ,. untill It takes

it'< IniiK cciiimc. in a viilfhein (lireetinll, til its jiiiirtii'ii with the (ialiheiiil.

AllMillUsI the other 1 1 ilmtaiies iif the (latinei'U iii;i;, lie llieiil ii'lli'il l he

<i('lis-(le-'reire. u hieli iliailis a ehaitl nf lake., in the tnwusliip nf llti-katnlii;

also Ma.skatiiliu ireek, vvliieh ilrains Ma'-katnlin lake.

The cnlllse nf t hi- datiticau, lieliiw the town nf .M.ililwakl. l* ilue smith

until it ivai'hes a point Jl) miles distant, nortii nf I'littnlii lake, iietween

the towiinhips nf Nnilhlielil aial Wright. 'I'he nm-t impnilatlt liaiiiai;e

ai-oa lies to the east nf the liver, where th.e laiue 'rhiily-one-mile lake •iiip-

ties thinuKh .1 ehaitl nf small lakes, and fin. illy thioii<rh I'ost cicek, i' the

(iatincaii liver, ahoiit ten miles Kelow Matiiwaki. 'I'n the >m's1 of the river

a iiumlier nf .^niall lakes, the laiKc^t of which is Hliie Sea lake, serve a.s drain-

ajie areas in that part nf the ei/niiti\-, and empty thioimh a -mall creek intn

the (latineau.

The ri\er lielnw Matiiwaki is characteiued liy itsneail\- traiiiht sDiithern

loiirse, its even flow, and comparati\r narrowness. With the exception

of the Si.x rapids, alii it ti miles above tlie villa;;e of (lalniel. there are iin

falls, or water pnu. is. .\ pai1 nf the Si.\ Hapids " wliite coal" h;i> lieeii de-

\eloped, and furnishes lifjht ;ind jiowcr to the vill;i<res of .Maniuaki .and Deseii.

From Hittoiii creek the river flows due west for ."> miles, when it turns

ujiMU to the south, and loiitinues in a toriuou.s couih'. The liist principal

tributary is thi" I'ickannck river. 'I'liis liver drains a mmibei of lakes, in

the townships nt .Mleyn and Aylwin, has a s<'"<'i'il nmthi'ast cnur.se, and
empties into the (lalineau near the town of (iracelield. .\notlier stivam
whi<'li ein|)ties intn the river is the Kaicabazua. which diaitis the inouii-

tainniiN: territiivy it! the ~nnh nf Ayl-vii-. and the n<>it!:(^:ii p;trt of Linw

Helow the conflueiiee \,ith the Kazabaziia the river follows a tortuous cour;.e.

occasioned by the hifjli borderim; hills on the east .-ide of the ri\er. IJelow
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Aylu,„ thP (;ati„,.a„ riv..,- i> vnv n,u,l, ,„, ..,,.,,.1 ,„il..., Iumuk l„..,k,.„ l.v

tlH, la,gan falls form tho nms, ..„„s,,„u,.ms pa.t .,f the hoautifnl lan,U.an,.
Ihase fall, have a luMght of (i(. f..,.,. and, o,, a,To„„t of tlu-i, >,.l..n,li,l naturalocatu.^pr..mgroa, fanntio.,,,, .atn pow,.rd..vH.,.n.n

.U.3. Al,out hall way between thi. village and Kirh. Kerrv the ( asea.le
n.pHls wuh a tota head of y> ,..,.,, „„ ,,„„,,,,. ,„ developing .rea, wj .power for indiLstrial purposes.

Fnrth..r down the river, the falls i„,u,.e„ KnU F,.rrv a,.d !rons,d.-.
yuh.,e are worth, o, note, in a distance „f only r,.,,', uuU.. hetw,...,, riaion
.hute« an. he ow K.rk« I-erry, they represe,,, a diner,.n.,. in elevaUon of thewa or evels of 16,..S7 feet. This n,ake. a fall per ,„i ,4.,,; ,„.,. ,,:.Unght lind,e. above the village of Ironside-, ,0 I..,,., elunes. the .lis.
.nee .s ..-1. n.les an.l the dilTerenee of eleva„„n in ilns diMan-e bein,
l..4-4(, feet, the total fall per nnle would b.. -'S.l., f,...,, Thi-. v.-rv rapid
-Mte of fall, ot over JS feet per nnle, indieates , he .rea, possibilities of tl„.
ri\er toi- [lower de\clopinent.

in sununarizinjr the results of an investi^atlun n,1o ,1,.. po.Mbilities of
l-ower development on the Ottawa river for indu.st.i.al. and e.peeiallv nnnin.r
purposes, one eannot fail to be in.pre.s.se.l with its i^eneral top„„raphie and
"' '•-" '-''^''^''^ensties, its favourable eh-natie eondition. , he low „.„
||.Tature. larjre rainfall, an.l Mnall evaporation, the innnense fanli.i,- tor
s ..n.pe, the ...xtensive fore.-t>. and a,, ab.sen,-,. of de.strnetive fr..s|„,- Mlthese eon,b,ne to plaee the Catin.-au riser in the front rank as , water power

tZri' .

'^/''^'"'- ''vuienee,! bv the dilTerenee in elevat f ,1„. river
l.'vel between Hull and Maniwaki. About ;i.,S n.iles from Hull the ele-
vation over sea level is about 1;M teet, at I'iekanoek river, 5o... n.iles from
Hull n -s 4NH..et, and at Maniwaki, a .listanee of S2 , s fro,,, H,dl, it i^
..0 feet

:

the fall ot the nver between these two towns beinf:, therefore .'7
feet. On a,-,ount of the in.portanee of the available waterfalls for power
''^'^"l"l'..-m -he detads re.^ardin.M he larger ones are lai.l down in a speeial
report, wlu.di will l„. foun.l in the aj-pendix.

.

In a.ldition „, these data, a nun.ber of eh.vations are uiven in the fol-o"^.g Ijst, whu-h have been ,aKen fron, Mr. .lan.es White's book, entitled :.Altitudes 111 ( aiiada.

Ottvw A wi) Catlmm Hmi.w-av.
•Miles from Hull

"•0 iiull.junetion with Canadian I'aril,,. liailw.nv main line,
]l.S-:i miles from .Montreal .

'

i^,, , *
.. , I

.
I

1M» teet.
.>•! Ironside station

,
.,

;5-.S Stream, bed l:{4; rail
jg^ ,.

*)•") Chel.sea station
. „

"•(I Summit, rail. ... ]' ',

i'.<r>
"
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^•7 I )ci)i('s.-i(in, mil ^

1(1 :> Kiitis l'ci'i\- stiitioii

Id- 7 Huy o| (liitiiicau livcr, wiiti'r, '_'S(J; i;ul

ll'-.S Suiniriil. Kioiitul, .'>(>"): mil

14'() CmscikU's station

lo-S I'attcisoii creek, water, liO.'i: rail.

l!l-(l H(.ckhiirst station

lil-'i I'eehe river, water, ;!(Mi: rail

10-N Wakefield .station

_'L''-' lli(li;iii creek, w;i1er, .'ilN; i;ii!

_':'>-0 Xortli W akefield station.

'J'>-7 liay of Ciaiincau ri\'ci', >\:,iri. .;_'_'; i-iil

-S-l I'arrelltoii si.iiion

:!1 •'» Hrennan station

ol -7 .Mcdoev hrook. water, :>1.'7: r.iil

.'il-'-li Stag creek, heil, IL'II; rail

X^-4 Low station

'!4-7 H:iM)k, water. 107; rail

:i")-s Summit, fiioimd, .)4"): r.ail

'i7-L' !!\:m creek, water, 4}:;: rail

:!!•(( N'eno.-ta station -.^j

U-l" Kazaliazua creek, lied. .")17; rail .-,(;]

I.")-II Kazaliazua station --i

I.")-:; Siinmiit, firoimd and rail .-,c)()

17-
1 A\ hviii .station. . . , i,.-.I.',)

"il ••") Marks Cro.ss .station 50^5

)o'() Hrook. water, 507; rail 515
• M-!! I'ickanock river, water 4S0. hed, 4(i<l; rail .-,()it

•">7-ii (Iracelield station -,)-

!i(»-() Summit, fcmiind, ('il7: rail
(il->

ii:i-
1 ( astor creek, bed. .J71 ; rail .-,75

117 -0 Hlue .Sea lake, hifili water. X',7 : water, (.March. I.S05).

'hV^: rail. . .

70-0 Station gioui d

71';{ Suniniit. ground. ()14: i-;iil

7l!d) Hrook, lied. .)74: rail

JSS feet.

204 ••

•-'00 •

:{«:!
•

:J04
•

:517 •

:{i.'7
"

.V2S
•

;12()

:;:«
••

li.C)
'

:ui
'•

:!4o
•

:!Go
••

:;»)()
••

:;4.-.
"

41.-)

44ti
•

."):{(

I

•

1()0
•

.)40

.")71

(i:i2

oS2
/4'M Station ground -r^^^

7.j-.") Hrook. lied. .")(i4: i-ail

'^()•fi l)cseil. station grouiul
o85

'"I liM'ii^ (II Tin; Sim tiii:asti;hn I'Mcr of tiii. ('nr\Tv <.i

.Vl.n\i; Tin; ( )tt\\V\ Hi\ l.li.

iiNirAf

roiniiieiiiiiif; with the iown-^lii|i of Sheen, alioui 1.". miles west of the
town (,r I'emliroke. on the Ontario side, the country north of the Ottawa
liver. Aiiich is nearly all taken up liy the Laurentian formation, jiresents



1(1

.m tl.P () tawa rn,.,-, ,.,I,„u, „; „,i,,., ,„.,, „,- ,.,,„,,„,,,^,, l^

............. a i^.w in,..,.n.ptions. ,..„ l. f„ll.,ued th,..,ud, neuH "i

In tlu. as,H.,.,s of its roliof tl.is uh„|o Laurentian .....mirv is a so-nowha,uneven plaleau l.nlo,.,! ,„ tho s.,„tl. In the . Hrawa nver, u. 1 ,t^Z ,in the ,!i:iin ot mountains alxnv refem..! t,, [t i

'"'""""'"««'"">

"• the low..,- htnds ,u.ar the Ot" n
'

i f

""'""'".' "''™"*' ^'"'^

;:";:s,rii;::,;"tc: ' ^;:;t:^f:^~^
.....|„, |,l,.s , ,.1,,,, „„„,,, |,,„i,„,^, i,

.

|_,^| ,H. an. ,,.,,,,,1 „,,,, ,,,,„,, i„,„ „„. ,
; ; , ;

z^^i T ;; :.r;:r ;:
' "", " ""• '-

< «-,.itiL :,.>ianMiei(i. .Miicli o| the roimtiv in these townshio. .o,,! c .,•
She.-., and a,i..h..te,.. is ,a,.,. „p ,., .,„, .i:;:,";:;^.. ?:;:;::: .^nounta,n,n.s land, and contains only intennediate strips ani fil o tlor a„.u.nltu,.a purposes: hut th. untry farther east of Man h^M a 'f'- Kardley and Hull, although o^c-asionally intorrupte.l hv 'h^ n o/indses ,...sonts a n,or. .ven ph.teau. in uhiH. h,r.,. sf.tehes .

"
i ,t

'

soil, (lotted vvitji nunienius .sctticmonts .,ltn.-„ i \i ,

•'.-'"""urai

-r-rv"'"
""" ''"""V,;';;;;:;';- :;'t;;:;T;;':::;;

...;;::;:;;,;;:,,::, ;;:i:;";!;;;;;,.„^:'::,:::
-1™-.).-..!.*-

,„ „„„,!,,

»..ier^o: 7l:'.:i:TV!:::rL 'r-^
"- '-' ""' '

^,r™'^:rL:,::r:!:;:i
;;.,rl ::::

' 7-" --
.^aid that thi« part of the Pont,.,, r.^, ,

""'"' ^'""''' '^ •"^'>- '"'

ing from Ottawa, afford.. an,.on....o.i..t:
'

i'

' ''^"'^^Xv. sta.t-

villagcs and towns of the region.
'''""" """^''^'-^ "" f"'""''i'"'
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Nditli of tlic srcMt cliniiisolliills. cxtcniliniiiii an ca-t and west (iiipcti.m.

tho .'oiintry is iiiidiilatinir in .liararlcr: iIkiurIi hills aM>l even niouiitaiiis,

not, lio\vovor,excc..(|i„i; l.doo wcr in iicijrht . aiv a nunc tViM|ucnl .K'ciirri'iicc'

On account of its well \V(mh1,-,1, rorkv nature, 'he counliv in f^cncral is not
eiusy of access; while the loads, throufih the inteiniedi,ite valleys, have a

very erratic course. The uiilands of this reirion consist of rather levcl-

toi)ped elevations, or ri<l<ies, wiiich se;iarat<> the valleys; in fad the whole
surface may he r'onsidero'l as an unduLitiiifi. well wooded plai'i. wlui'h slopes
to the north, .\lni\c the plain ri-e scattered mounds. ,aiid in it have I n
cut numerous vallew The general features ,i( this ccunlry niav tie xri,
from the lops of the mountain ranges, sepaiatinu' it from the snutlicrn. or
river [);ut.

Tin; Ottaw \ \i\\ im.

What has been said ief;ardin,<i the jfeneial physical u.spects of the (la-

tiiieau, may also Ijc applied, to some extent, to the Ottawa river. Hut the
drainage area from the township of Sheen, down to ihe cilv of Ottawa, is

.•onii)aratively much larger than <hat ni the C.atineau, owing to ti.e fact

tiiat there are two large trihutarie-- ^the I'.lack river and Cmlonge river
each of them over lOI) mih- in lengUi, ,-ind t hoc di'ain a large numl.cr <.f lakes
in till! interior, farther to the north.

'laken as a whole, the course of the Ottawa river i- a verv tortuoUs
"lie, while tlie <'hiiractcr of the shores is determined, in iiio.st eases, hy the
underlying ro(d< formations. From i'ort W illiam. in the township of Slieen.
down to I'etawava. on the Ontario side, the river repre.-ents a l.iriie lake,

dotted with numerous small and rocky i-laii<ls, mo.stly .-omposed of svenilc.
.\t Tetawawa tiie river splits uj) into two channels, a n..rtliern, called ("ulliute

channel, and a .southern, forming lietweeii them the tiiangular shaped i-land
of Alluniette, In the nortn, or t'ulliute channel, a iieavy rapid is overcome
oy a lock, while in the .south, or I'enihroke channel, the navigation is in-

terruirted hy the Alluniette rapids, ahout -i miles lielow the town of I'ei

hroke. Thi.s, however, can he traxersed hy ,4eamhoats, •

.seasons of the year.

Ahove the town of IVnibroke the river is navigahle, and in the sunnner
a steanihoat plies between De-s .Joachims rapids and Pembroke, a distance
of ahout 40 miles. IJelow the Alluniette rapids the southern channel com-
mences its northern course, and joins the northern channel .at a point below
a chain of elongated shaped i.slands, which form between them a nu. iher
of rajiids, called I'aquette rapids. X cr the junction of the two channels,
the Ulack river empties into the Culhute channel. This river has a very
tortuous course, flowing, as it does, for a great pail of the way through
hanks of sand, "'

steady current of .several miles per hour. Kven w hen
the wai( I is hr Is occur at frcuent intervals, necessitating a number
of i)ortages, .s(.i. which are verj :ticult. The grcate.st of them is pa.st

the Lone rapids, tiO iniles frotn the mouth, wh.er!^ ;i !iiirt:'.!^e nf :>. r>i!o-

is necessary, over the spur of a mountain.

11-

ertain



\\ltli it> iiiaii.v tlili. Italic.-., it^ I', r"v l-,l,.s f.,.^1 i . ,

"l-k rn..,. ,..nk. ai,,,.,,-., rU.L'Z^u^n "'"'!' '"' ''' ""''"'

Maiit M„,„|v,,ru.,i,M V •

''' ''"'"''
^' '""""i''"l im.l con-

J - .l». JU,„.„„M ,„ ,1,.. ,„.„ -iKiiuiHs.tlio Ottawa nv... „„ al.n.t 8
'

. .

A... a.an. .„ cast. .,•„ conisc. Man. small, hut well u- Id tla ^;-nc„, .can,,.. .„ this part of „,.. nvc. Ah„u, ,u„ miles w s o ^
n^L::':;;:::::::!'';;;;::':-^''-^ - •...

'-.vai.j- tiv Otl;,,va. and. ,w
iiuinlicr c.f laryc laL<'s.

I

'-I- i-,.. nins t,,„„ ilss„u,.cciuas,a.,|,cas,cn,,li.-ec,i.„^
iiiu to Its iiunicr-ous ruiinc-,.i,,ns with a f;rcat

'1
.1.

a nuan- „| transport .at ion of ,i,„l,cr. which is l,..,,,^- cut at the „ res•"' """;' 'I'" "utnerous timber hnuts traver.sc.l l,v the river

,,,';'JX::;;::;'^;;;:J'7;;;''''-;;
';',--,. v: H,crouion.c K..cr

• _ " '• "."^' ''''l-^. ^l"<-n rut lhrou;:h narrow ,..ri;v. of.m
,„ .h ,|..,,,v„.es. present a I.eautiful scene. I km. at ,l,e

'e;i:r;7'';;"T ''"'• ^''"'' •'''' ''"''''-^"^ h.whvthev

,;
.' : '

'"'""•

"I"
1'"'^ f'..- the tra.n-portation of timber, between11" "M-ci ( oulon.u'c .and the Ottawa liver

lion, the viha-e of Fort Couloni:,-. ih.' 0;tawa river tMLe- ,

'
'

"H
( milonjre. to the po.m above mentioned, atlords a .lifTenmt asnect

::::it:;:-t:;£;:'::;ri:;: ,;

' ^
T.. navi...,e -n ;.„;:" '''•,'- 'l"''l':"^'"-"WS..rf:es..lan.erous

'i.-iviir.iTe. Tl,ree nuh's beh.w i he villa-( "I
1 ort Couloii'ie tl»e Ottawa

mil..-';;:;;:/:r:;;';:r:;nc;:,'t'v"r™! 7
-<- ^"

•"'"'" "' *
"''' '•'"• l^«'i"^^ i'ortaiie dii Ion



the Chi'iicaiix ia|>i<l;^ iiu.y he incnliotifil. 'I'h.. livcr suilcii- ,.ut, iil

soiiif phuTs for >cv<'i.il liiilcs, lUhi it^ s|],,i(.s .1.. not ("xhiliit :i hilh- or
inolintftinou.s cliaiiirlcr: th.-y arc for tl.r ^iivatcr pan r,,ni|»w,..| ,,1' woll
wooded, low plafi"au!<, or saTi.Iv l,.'a<>li(.s. wliil • tl,c livt-r ifsrlf ha- luurr
of 11 strai«li1 I'otirsc From Chats lake tlic liv.-i tak. , a ii..itl,-

wcHtcrly course Inr al>out l(t miles A iiuimIici ,,( islaiuN .livi.lc it< ||,,\\,

below Chats hike, into scvprai small clianncls. which niv,- rise, m con-
nexion with the rocky river iied, to the formation of Cliats falls;

between I'oiitiac villase. on th.' l^uel.ee side, and 1 itzrov harl.oui'
on the Ontario .side, the lar;:est ;i,id most powerful waterfall on the Ottawa
liver: a detailed desiMiption of which will he yiiven in the appi'iidis {•rotn
Chats fall> to Hrifannia h.-iy, on the Ontario sid... il,,. livei' does n,.i present
any liotewoi-thy features. It is very wide at s,,nie places .several mih-
and its shores are nio-tly conii.osed ,,f >and\ l«.achev or wood covere.l l<,u-

lands; no islands are met with, and for the uh,,l<. len-th there is no s..rious
dilliculty to river na\i>;ation. 'ielow Hiitaiinia the >hores of the river
approach each other, the flow of the ii\er hivomo swift, .and at s,,me places
turbulent: raj.ids are met with at scv.ial ol.aces, ,.,„d immediately west of
the city of Ottawa the famous Chaudiere rapids area con^picuous feature.

In the following table a mimber of ele'.itions of the Ottawa river, and
inland points, over sea level, are iriven. Thev have been compih'd fn-ii.

.Mr. .lames White's book. '.Altitude^ in ( aiiada "
:

I'ovruc 1'a< nil ,|iNcri(i\ Kvn.ww.
Mih's fi(,ni Ottawa.

IM) Ottawa, Ceiitial station
, , , j|j t,.,.i

0-1 Ottawa river. hif;hest water recordc.l t M.av, Is'.iii)

Hit-.), high water (.May ,S, isodi 1 I.',..",: i,,we~t

water recorded (Sept. L'.s, Issj) |.'|.(i; avciat;c

low w.-iter. lL'.s-:>: bottom of briili;!'. 1^1 -J; li.,-,-

"''•=''! IVI.7 led.
[' Hull .station . 1,1;. ,,,,„

7-2 Desriienes station pis
'•>^ .\yliiier •)]-

Il'O Hidok, water, 21(1: rail _>_>4 •

17-1 I'reckenridfie creek, water. Jill
; rail. Jit

17-.') Hreid^enridpe station :>1,-,

1II-2 I'erris creek, water. 2(11 : r.ail . _>!_'

2()-S 'rreinblay creek. w;iicr. 2(1 1: rail. 2II
2.'i':{ l-lardley station . . _)],- •

2o-l I'arkr-r cros-incT .,.._,

2,S-,S .Mdhr creek, water. 214; lail _>j(i •

:)2-(i .Mohr station.
-jjf,

;{2-il l^uyon station . jj-,

oo-f> l^uio river, lii<;h water. 212: iuw water. 2:i'.t: bed. 2:!1 2S2 '



n
•'!•>•!• Mii>tii| Mine- junction .

Hi- I liri><t(il niinc>. end nt' >|.iir

• ItMl U VMiMU statiiiM . .

;i!l-l 'I'liiik. liud .ifsticani. I.Vi, iMil

HI- i IIiImmI staliiin

iL'-s MrK,.,..
. .

It>-t» Shawvilh'

J7-0 Siirnniil. ground, til I: mil
•'><»•!' Clark Nation

.

•"'-')•() <'laik ciccls. I.C1I, 101 : lail

•.:•(» Sl.v.MMm .iv.-k. l,it:l, water (|S7S), r.l ; ..nlinai.v
liiiih Wiitci-, ;i4!»: low water :!:i!t; rail

">7-s Cainjiliell |{ay slatioii ...

•il •"< I'raiiktown creek, heil. :'..").'): rail

•12-:> \'iiit(iii station

•M-;; Mernanl ereek, liigl, water. :{.-.S: |,,,v uater. .).-.((: rail
ti!t-l ('ouionjje station

70-!. Cmlonfte river, oxtrcnip hinl. water. ;;.-.:!..-,; ordinary
liiSili water. .UO--); low water (( )cl,,|».,-, l,s,S(J).

•••is. 5; rail

7tl-(i .Mellon station

.S()-4 Waitliani

Ml-
7 Ottawa river at Walt ham, ordinary hi-li water, ;!.-,:{

low water (Sept. ;{(). ISSTj

Hay of Ottawa river near l'enil)roke

:t!»:i f.-et,

:tl4 •

:\<M •

«i.s

477 •

•)2I

•V.'T
•

iiili
"

.•..S.S

.>(»:; ••

:;.-)) •

.{til

;>()7

.!7l

:!()!

:<tii'i

:!(i7

1(14
:;4(i

:;iiN

FoUlv-^T CoMHTIONS.

I.) its primeval Stat.,, tl.e southern pa,i ofthecom.ty of I'onfac. and the

i„:,l,c, Ti... , , , .

" '''':'
^^'l^^

" ^•'^' f'-^'^^ "f '"aKnihcent
" lH,nl,ern,an s lahonrs were fir..l directed to .retting ont the p.ne-

I

'--.,.. ol „s h,,d. valu... and i.ecauso of the fact that it c^uld he fl.Ld
.
M-c-uu ,0 The market. Hu, the an.ount of pine ti.nl.er is limited, and- —l.-.^.n, n, the re-Mon under con.sidera.ion, i. wamng everv vearItM'lace ,s l,..n„ taken, to a larjie extent, hy l^ard w 1 timher ced.r

1>..M> and poles, hemlock lumber and hark. The changes wlih l';"

:;;: :;;:f
''"'"^'">-

'>, ^'- l->--,nV axe I the succeeding f^.
..,-, .h •!, Mvep, over the country fron, tm.e to ti,,,e, destrovin« everv-

..n.la.n:..,th,,>avel,eenvery M,leral,N.. Th -e popular hdieft athole n.un rv. especally alon, the (latineau river, was worthless after- ot ty .nens,on ,un ,er. has ,iven way to a general confich-nce in its

;'l ; ;"'";'""T
"'"" ''"•''— 'l''>--i.l.nced l.y the rapldltv

^^
^ lucl , ,e>e lands are he,„, „,,<,„.„| ,,, ,,, ,,,,„„.,., ,,„,, ,„ ^„„,^ ^J ,^;.

.
and

-y the,r rapul r.c ,n n.ark.. value, ,t is onlv fair.- <-'. '" also call atteufon ,0 the fac that, large :,rea. of the originaltimlier. consumed hy forest tires
-

ui^m.ii
lave l.een replace.! I,v a secoml growt!, ,,f



iMitli s.ift ami liani tiiril,..|, mu-t ,.| n n, i|„. i,,,,!. ,,i ,iv\,-,- ilurkrts, wln.h
-li!i<l(" anil pn.tccf the ui.,ii,i.l luniv clTccfiiall) thiiii the .piiyinal {,m-^X.

A- '" 'ill- -iip|.l\ ul lu(. u I. ,,r liMil„.|-. iMf h.iiiiiin and inm stiirltin;:

|>iii|».M-s, 111 the i< Jill, II mi(lnc,,n,ia.ianui,, ii hkiv !..• silVIv smi.I tlKit.oulnu

'••tli.'|.(Muliai|.hvM.;,l,.|,Mla(t(|-,,ll||,.suifac.M',.iMliti„lic.|l,vtli..nrcunriHv

I til.' vaiinii, Micini,rr. ,,| tlii' jjivat I.ailiviitiaii |..m,ali..M. almii.lann- ..I

;i".Ml limlLT i> iMiiii.l nearly an> u l,..|v. whcic miiiini; lia> a ihatii-c M takr
:. tuotiic.ia. Wcllcnltivatcil [.laiiis.an.l ^aildv luulalhl-. altciir.tr will, hilly.
-1 fvcii iiiuiiiiiaiiion. laiiK.'s. and as tlicy aiv alnio^t fvciyu linv d.'ticK
<-u\fii(l with a -(Ti.nd f:n.s\th of tiinhcr, and a- nearly all the minrv have
l.een discovered in jiHt xiidi hilly or ni.mntaiii..u~ part- ..I tti un!i> , it

I- -ate 1.) .say lh:ii the -n|i|il\ of uu.mI is ilmnd.ant al le.-.s, ,,.r s,,i„e tiine \n
"ine.



I ii\iTi:i{ II

GEOLOGY OF THE DISTRICT. DISTRIBUTION OF FORMATION.

Tl.o.-.,un,y„,|.,,,,,,....:,l,,nuth..O,,.u,,n..,,.,,,,
1,1... ,.,,,,,,,,. .•''""-"-.

- i^I'lav ...iMMp.lh ,|„. l.„M,.,.„an f.,,,,,:,,,,.,,, ,1 , ..

;';;:"•"'","•' •• •» -'- ""-i.. ^..,1 •.. „ni,. «..-,„.,„.: ,i,...„
'
''-y^...ak..n up l,v, I,.. l,,w..,-Sil,Mi.M,-.,..|.. .!,,,.!, nl , „ i

Mr...,.h,.s,nlan.|.,nmtl,.. .|„„v.„|, I,.. (.„;,.. nv..na,-.l,nu,.M
In Killer to cDiiM'V : I l'<'M.T Miii|<'i>iaii(liiiu; nf l|„. rliaiactf

'""• "•l-i >. an,l ,l,..,r ,..|a.,„n ,„ ,l„. ,,,„.,....i,„ ,„n ,,»•!.. „ I,., 1

^

^.H .h..al,|.,„ .leal .^M.i,,,.|,. „.,,,..,, ^

^t o„ As th.. u,,,„, ,vas ..„„„ni..,ion..,| ,.,.lv tn na..-,,...,,. ,1„. mm
-in..>.s.t.s proper, .t wa. ,ur,.s.ry, r,!,.,. , ,|.. ,1,,.. r p,,,-, . , ,

Il.<.. Nn.nor
.
I. I onam-... a,„l h,. |{. U'. Kll. „: ,|„. , ;..„|„^„.al s„rv

^n^r"^ '^7:up, ,.,„.,..,. IV.., an.., ,.i,.„i.:;,,j:

I'.N 'l";^vriler.,lunnmlH. Ii,.|,| work, ,„th..v,.arl'.HI(i.

,!'y','!!'" '^''^'' :'^''""^:'"i''>"-<-. "'<• url,,.,- l.,, ,liv„|..,l ,1,.. .li-mrr „.^cvrral p..ili,,ii.s, uhj,.), will l,(. .Icscri'
'

i'l "i'l''i-. jMoccMliiiL' froia II,,. w-i

ana
\ ulthun, „, ( oulon^r nvn: an.i 1l„. i.la,„l of ,\ll,„nH,..

tlu. "H ". iary l„„. |„.,w....„ ,h „„,..- of Pomi,.,.. and (.„awa

M.uv' ut. 'rat
1'"""' ''""'""

V"' '"" ''' ""'^ .."nK..lia-..|v tr

'I'm Wi.viiKv |.i\!,.,i(.N,

.''''"" ''''',"';" ''"'"••"••^-al.arl I, a .Mnall portim, of ,|,.. |„v,.., <Arn
:-AII,,,nett,. ,.lan.l-,l,.. .roat ..,,... of ...vMalli,,;. ,,„.|., . ,,i |, .,

'

, K'"tn.atWy ,.onto,,,..|, i„,..,.n.pt..,l. a,„l .lis.o..at..,| l,v .aui,. Ti;:'. t
;;:Z:r:T ^'^-''^'•' -'"-'•''' .n..i....a,„i ';;„:,,

;

ml a !,„... ,l,.v..|op,„„„, „, pal,.,aml..onu.tin„.s,l,.s|,v,.olo,u.,..l s.,.nit,.m.an.,.o,.p,,.u..,, ,,..,,,,,,.,
Int,„.w..

patt. ,.l tin., .liv.sH,,,, „, tl,o tow„,l,i,,s of .^1,,...,, ,.,n,| (1,i,.l„..„., ,„..„,.m,and quart.,., dikes a.v .......uently .„ unte.o.l. uiale a line . n d.-^omotnnc. Inshly ininrrali/-,! ..onmo.o. , ; .:..,. ,, ^ \ ^
" .'"
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rioN.

"iiiitr\ al'ifit;

irriMt cciitni!

'I. \ small

i llu' I'lty III

'>rt\\,v Mll.ill

I "I t 111- itiiti

ii lia.~ liffii

I'M' n)|i«i(|(>|-.

I 111' iron ii|'i>

I-' ri)m|il(itt'

afioiis iiunli-

:iral Survey.

I tlio ri'iiorts

Nlmiis made

li--irirf iiild

111 111" west.

CliU'liesttM'.

Ottawa. t(.

lialcly trili-

ili>t;Mic(' i)t'

<•! >ili!rian

. at places.

Iiesc ri)cl;s

• •lii^l. with

II t(. fllCM.

I s\-eiiite.-i.

lie Western

pesiniatite

ed liim-ite,

rnij.rivi-.

«»ll 'arme, ji, ill. ..,nti n. ( 'l,irhe-I.-i. there I, ., iri-e.il i|e\rl.,|,(rietil ..t

iHiirilileinle ruek-. tlnlii |,ali Iiilire.i. .".al^e -\rriil.- i|. tii neaiK |.lire

ll'illllilen.l.v The uenelal -Hike i.| the |im::,.iI |. .1,. ,ii i ,1 |.a|-f of tl i|litl\,

IS al.c.iil \, Ml" l:. uill, iMr:i.|,,|,al V arial i.iii-. t h, |,,| ||», riiriU'e ili. 1 heie
MT illilieatiiiris i.f li.ajinetie Imu ,,,,• in a NU'Mlte Thi, l.u iinlv -.iimH .ii>-

-eihiliatiiili- III' the i.ie ha\e I,,., i, t,„iii,l, ai|.| m, luit her.leveln|,nien' haslMi^n
iitteiii|i1ei|

Craliltlr liiiel-, with a Ihirl hue-l r,iiir,r, alul -like. ..I |ieuiiial He. .are

aU.. alilllKlallt; uhile (,iiailz, ami .|ii;,i I /.,i.e n,<'k-. .are riei|t|,.til
. nittiiiu at

I'llaees the fm inatiiiii at lii-hl .aimie,

l)lke>(il'a hue •^raim .1 mir;. ,|i,,iii,. |i.,v,. |„.eii iKitn-nl mi laiine ii, Ke-
lue.Mili.ts l7al|.i:XP. .ilthe-.lnel.iw,;.'. |,, Ihe^e .like- are. a^ a rule, lieaviU
llU|irem,ate,| uill, inili |.Mlle,. aliil |.h|....r, ,|„|,. nilra. The ruuiitiy li.ek is

Kiailite. Iiii|iiei;iialiniis iil iiiaunetie iiuii. iuit ,if m, , , ,i|,,i,iie vajil.', hav.'
'"••'" ii"'i I. near lli< lilact uitli the .lii.rllir .|iLe«i,

<»li l.it \J. r:iii..'e vi t.,u ii>|ii|i , ,| Shrni. :, ilike nf |,ei;n,atite cut,, t hniii-h
elearly tratllieil ;;i.aMit.ilii L'liei-. .ainl rniUaiii, -iiiall purkets all.l hunches
lit inaKlietic iron ore, with a line niaineil interniiM uiv nf imhi pyrites.

'I'he ili>lrict travei-eil l.\ I he Ulark Hcl < iiiilniitir ii\,r- is k,rt;ely ue-
ciipi.M l.y lle-h c.iloiireil i;raliile. ami jiiici- Ihc latter 1- -.iiiietiiin- urevisll
anil hiiriilileiulic. ami m-caMiiiialiv !;ariiii ilrmu-. I'.amI- ,.f eiy-.tallint'
liliie>ti.iie are well e\| 'il aloli); I he l,,uei lil ii.ili- ..I the I'.lick river, ami
similar l.amis uceilr almii; -lie ('.,uiolii;e. a- l;.i ,•,- the 7ll nnic p,„,l Inmi its

immth. 'I'he ueiieial ~i ke i.l i lie ynei.s, ami liiii.-l,,i„. in thi- a|-ea is \. :!l)

\N..liiit iliis i- iic<|ueiiil\ ilelk-rieil l.v oilier -laiiitic intrusions. The upper
part- 111 ihes,. .ire.am- llou llimuuh a r.cnpar.ativ il\ le\el .iMiulrv, l.ar!;el\

c'|\eie,| ailh -imly .lnlt. u|ii,.|, ,,. m ,,|:„.,.,. uu.ierlain li\ ilav. Nol.ateij
liia.-.>es of reililish }:r:iiiile ri-e here ami iheie, liii! tin- portion of the roiuitrv
1- much ics. luu'He.l ih.ali that nr.arer to th,. Olt:n^a. Th. uiitiv hetween
the Itlack ami Coilloimc livci-. -oiitli ..i l-i.raii- nrrk, ami It- chain ol' lake-.
!.- «eiieially |..ii;;li ami hills. ,\o lnm-loiie i,,- l,,.,- ,li>,.i,M.rc.| in aiiv ol
these lakes oi -lreaiii>. or ;ilon!j il„. pori.iucv Tl haraeier of the country
to the iioitii i> iiio-lly iimlulatiim. uilh .>pei, \ allev- ami -aml\ plain- hctweei'i.
On Rrwson lake, clifl- of i;reyi-!i i|u.irt/.o-i- .^ma-- ornir. hut m. Iiine-iouc.

'I'he mo>t e.\ten,.ive cr\-t,alhiie liiiie-to,,c l.elt met vitli i- that ocriii-
riiiK ahoiit fou:- mih- noith ,,f the Ottawa river, on the ( oiiloic.rc rivvr
hetween ranges A .ami II in the touii-hi|i of I'ontelV.-ict

, The-e lini.-tone-
strike in a iiorihwe-lerl\- .lireriion. uith a .lip ,.f t.". i,. the mirlie.a-.t.
A section tlirouf.rh the formation, m a -o.ithu.u.i .liovi,,,!, f,,,,,i t hr ( oalonne.
ami Ihroimh .Mansliehl. -hows that the-e liim-tot,,- are iitH.-rlaiti in -acces-
sion l,v .a helt .)f jriieis-. compo-e,| ,,f | irraiiiloiil -iiei-. .lark ;;iecm..,h

hoiiiMemlic -iiciss. ami -late-; al-o «hili>h !riiei-s,.s. .iliouinlitm m iju.art/
.iml fcMspar. This helt of j;neis.s,.s is airain underlain li\ lh>h i-oloiuv.l i|uart/.-
ites. qi! :tzo>e -'.it.a. with crysi;,nine limestone, the latter can;, iiu; -.,nie-
tinir-s p\Mi.\i'iic ia|ientiiic, L'lapiiite. .-lini afiatite.
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<! tlic HIHM--I- ,iii' c-iiiiliutiMl ;iiii| twilled, uihI till-. 1, |irm<i|iall\ iliic tn tlic

liM-wiU'c 111' |i> pi.Xfllir iliki'w, Mliuill imtrlic- •,< rn ^t.illllH' liiiiCMliilic Imvc
in'Cli iili^crvcil. liiit thfii r\trii>ii.tH «crm tii U- cil Itii'.il rliul;iftcr "lilv. I'li'?.h

.olcniii'il calijff i« fivcjiiciilK iiirt «itli, iii luiijiilii tliill vMlll |i> rii\<'lir, iifltl

llic liiiliialH.li chi-flv it'.ciiil,|r-. a- :iIiimiI\ 'tiiti'.l that iil tlif apafiU- iN-ariliit

ln'lt III 'ri'iiipli'tnii ami UnrUitiulmiii On tin- iiiail l.nvanl- I lie village i,l

( lialx'ail till' Iniiiiatiiiii .(•cin- tn rlialiiJf ^iiinrwhat. Iii>fcai| nf dark Kl^'»'lii''li

lniriil)|<'iiih', mill |i\ iii\ciiic mifi«M'». tlc^li culuiui'il manit.inj, and lyciutic

Kick.s, niiistiliiti- aliiiu.-.t tjir t'lillri' ^lioii's iif the CiilKiilc iliaiilii'l of the

'•ttiiwii livci •'|«'<'i!illy I'liiiinl tlic vijlai!!' Ill ('lm|iiMii, mi Aiiuinrttc i^Jaiid.

South lit ('lia|icail till' rliaiai-ti'i nl tin- iiick^ clialli;"'' clilii-ch Tin

l.aun'ritiaii fniniiitiiiii n nvcihiid. a! st in ihi' wlmlc „< Alliiiiiftto inland.

by ! T Silurian liinrstmics. Clia/.y. Miiil«.«'vc and Ulack Mivcr, Thi* typical
!'• Mivci iirciii> at l'iii|iir'tti' rapid-, many nf the Iwd-i iM'iuR lillod svitli

liisMils of that fiHination. "liii'li arc licaiitil'nlly prcHcrvrd. Much of tin- ishiiid

w low, mill laijjc mviw of saiiil iind Imii: uccm inland The nnitliwost purtiun
IS iniistly cuni|iM-iMl nl svcnifc

AliDSc Mill tic inland, oppn-iic i he iiioiiili mI the I'clawavva river.

I lirick red >\enile i» vei\ e.\t('n«ivel\ dexeliiped, ;iiid the -alllC ruck fiirill>

al.sii 11 niinilier 'if i-lalid." in .Mluiiietle lake 'riii- red syenite docs not.

;us a Hftieial rule. Idini a liill\ ciiiiiiIia. Ihh rathei e\ten'i\e sandy plains,

in which ut'ten im mck i» seen lnr cunsideralile area-. It cdiitimies to lie

displaced jI.iiii; lintli -hore- nf the ()1ta\xii river for -onie distance lievond

'he upper .\llumette Like, still foriiiiiiu a i"» lyiii'.', tiat ciiintrv: while iin

niediatcly .iloiin the iiinlhern shore roine 'ii the iiiounl ainoiis raiiRcs of

liueiss, ap|)arentl\ ie>tiii;; mi the >vciiitic foini.itimi. dippiim inwards, or
to the iiorthuard. il lou ancle- • leiicrally .speakiii};, the course of tln'

Uncissic rock- almi^ the noiih shme of the Ottawa, in the .M'ction under
consideration, i- uith the iii:iin Ottawa valley. apprii\iiiiatel\ nmlhwest-
wanl. lIowcMT. l!ie\ de.-crilie a nuiiilier of undulation-, the hica! -Irike-

altirnatinj; from the iimlheast ward u< the iiml liwe-l ward It is possilile

'hat sonic ol I he-e undulation- liaxc c.-nned the };nei— ic rucks across the
'•'l.iwa liMT. and licMiiid Oi-e.iu luck Imili -linri- arc l.-iki-n up li\ miei.ssic

-tr:ita.

'I'm. ('l,M Kl I >l\ I^lliN.

The Keolofjic.il structure of tlii- pai1 of the country is somewhat dit-

Uuciit from th,it of the western di\ision. in that cry-talline limestone lielts.

soiiio of them nf larsc extent, lioth as to width and leiiirlh. are more con
spicumis. Thus, coiimieticini; with the country ea-i of the ( 'oulmiKe river,

we have I lie srcal limestone licit, which strike- .ilmij; the township line

U'tweeii Litchlield and .Mansfield, on ranges i and ii of the latter, then takiii);

a northeastern course o\er lots } aiul .">, ranpe ix. and of lots S, !), and 10,

laiige \, l.itchiieid. in pro.ximity to Bernard crock, which in the lost named
lots runs parallel with the raiiKc line. Fai-ther to the east this hniestone
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belt appareu..> tcnuinatos, and .liift r.,vcio(l lowhiiuls, in the vu-iiuty of

the hike in ran?" x. take its place. In.ni l(.ls S, «). and 10, in tlu- last named

lanpc, the I'leek above refened t„ runs numd a spur of mountains, ct.m-

posed' of dark greenish, hornblendic gneisses, abounding in feldspar and

quaitz, atid also of coarse grainetl pale and llesh coloured syenitc>, The

dip of the gneiss. a.s observed in various i)laces, is 50° to Mie we-tward, its

striki- N.W. 10". It is on this gneissic syenitic raiifie, just on the line be-

tween lots4and 5. .m the Anpc of the mountain, where masnetic inm ore,

in apparentlv large pockets, has been .liscovered. Tl,e hilly character

of the country gives rise to -luite apprecialile water falls m Bernard crt^ek.

on lot 5; hut up to this time they have not been utilized. Near these falls,

the contact of the gneiss with the crystalline limestones can be notice.l.

and lullowed for .luite a di-tance. From lot o. range ix, Hernanl <'reek

takes a southwesterly direction. The limestones are entirely lost sight c)i

beneath the great accumulation of sand, which here follows the creek. The

drift <and exteiuls not onlv pa.^t the mouth of tiie Coulonge river, but <-<•-

cupic- nearlv the whole front of Mansfield. It also turns upon itself, and

runs along the .-hole of the Calumet channel, in a general .southea.-terly

direction. It is likely that the Litchfield limeston.'s. above referred to.

f„llow this course of the sand drift also, because on a portion of the shore.

in range iv of this to\\n.shi|). they are again exi)nM'd. and ..verhe a

belt of"gnei.-<s. of various colours and comi)ositioii-. This gneiss strikes

in i nortl-.westerly direction through the country. dip|>irig at an angle ot

oO degrees to the southwestward. The character of this gneiss, its dij.

and strike, coincide exactly with that fcmnd near Hernard creek, on lot .>.

range ix, Litchfield, and we may, therefore, condu.le. that the .strata in

botii localities belong lo the same geological horizon. Th.-<' same gneissic

rocks .set through to the b.^nks of the Coidonge river; an.l the greater part

of them may be said to occujiy the country from range ii. m Mansfield,

up to the township of rontefract.

The centre, and ea.-^tem pail of l.it<hfield. form continuations of the

rneissic ..trata encountered on the banks of tiic Coulonge river; and along the

upper coarse of I'.ernard creek. The great mountain ridge, which strikes

throu-'h ranges xiii and ix. in a ncithweslerly direction, seems to divwle the

townshii.s into a southern and noi-thern area. The southern area, along the

Calumet channel, is occuined by sandy .Irifts and plains. Xai ral rock ex-

p„sures are not fre-iuent. Those in evi.lenc... :,< ^^ell as small pits and cross-

,.uts m.ade in the course of mining operations. se.-m to i.oint to the fact that,

the rock formations, which underlie the long s.md beaches, are mostly horn-

blendic, though fre.iuentlv interstratiiied with grey gneissic .strata. .Ml ol

tiie-e rocks have nearlv tiie same strike and .li]. as t ho.-e ob.<erved mthe west-

ern pan of Litchfield. Magnetic inm ore. of exc<.|lem quality, but in ap-

parentlv limited (luantities. has been found in the noithern parts of ran^:-

V in a coarse grained, pale coloured .syenite, impregnations and .hssemina-

Imiis ,,f magiietic iron thiuHgh ?y<Miii<- '.lent, and thougi. they have
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ilidv
; ferred td. ciiii.-^ists mostly of the tv|.i-

' luiiu.i: •'in.,! vclv-i. fiiuiiil ill the western
• (( I'liirci! '>(

I

' , ri)cl<s scciri. however, to

«-n- - of ill." ,11. litaiii raii.ifc. In approafh-
-: it'l.u ,<rr.,Ms.-.es assiiiiie a shijhl iiic-hne

not as vet readied tlie iin|ioitarice Kdierully attached to them, their freiiuent

oceurrenee throusli tiiis part of the country encoui;ic;es 'iiiih<'r search and
levelopi'ient wori<.

'I'he preat mountain ranjie.

;

cai K'lPi'^w iiud syenite series.
•

fiart of Litchfield, f 'oar.se, pa

he tiie more prominent constit

ins the syenitie rocks the dea
and are often nearly horizontal : iiut there :..e exceptions to this rule, .md
localities were visited throii<;h which the dip of the strata was nearly or alto-
gether vertical, in .several places on this hio;h moimt.ain ridu'e niajjiietic iron
ore was seen, a.s.sociated with .syenitie rocK, fresh coloured kidspar, ora Rla-s.sy

translucent quailz. Its mo.st northerly occurrence is near Otter lake, anil

here, near the shore of the latter, a lii,i;lil\ crystalline luaiiiutite was found,
associated with a flesh coloured feldspar.

Beyond the mountain raiifie above icfcrred to. the I'.umtry is of a rugged
de.scription. It is hu- the greater p.aii .iiacce>sil>lf. l,eing destitute of roads
and densely wooded; and even on the canoe routes, many stretches, along
lakes and stre.-ims, show no rock outcrops, owing to the heavy mantle of
drift: and it is possible that limestone bands mav occur, even though no
trace is visible on the surface.

From the townline between Litdilield .and .\I;iu-tidd. down to the village

of I'.ry.son, in the southern jiortion of Litchfield, the Calumet channel shows
but few rock outcrojis. The banks of the river are I'oiiipused of sand and clay,

while the channel itself is often shallow, with numerous drifting sand bars.

I'roceeding in a southeastern directimi. in Lilchlielil. along the shores
ot the Calumet I'hatinel. the crystalline limestone is a<;ain in evidence,
.and forms a ino>t |uiiiiiinent element in the geological structure of that j)ait

of the country. The first evidence of tliis we find on the shore of the tHtawa,
111 range iv. Here the limestone can be followed in a southwest ward course
towards the townsliip of Clarendon, into ran.tje ix. on Ints _':•> and L'-J. where its

position is indicated by ,i long, low lying .strip of meadow l.-ind, the centre of
which is trav(>rsed by a creek, which runs noi1 hwestwanl into tlie Calumet
diannel. l-'ollowim;' down the latter, we find tint the tii'eatest development
of linie.stone is around the village of IJryson. .\ear this vilhi.sie a lime kiln is

in operation, and i he lime-tone obt.ained fi'om a c|Uari\- nearb\- is of an ex-
ceptionally [)ure character. The .strike of tlm rock is .\. 10° I]., and its dip
4r)° to the ea.slward. Uehu'c we cro.ss the bridire to the isiaiul of Calumet
on the western side .if the road, near Hry.son. an .apparently large belt of crys-
talline linie.stone. with a noiihea.sterly strike, can be noticed, in which
magnetite iron ore has been found, in a disseminated form. This limestone
belt extends southwest ward along the shores of the Calumet channel, as far

as I'ortage ilu Fort, some nin(> miles from IJryson. and it is probable that ii

(;ros.ses the river at that point, into the townsliip.s of Ifoilon and Ross. At
I'ortage du Fort village there is a gre.it development of the crvst.-illine rooks,



the iiitrn^iiiiis liciiif!: paiiii'uhirly well iiiiiikcil, ;iticl tlicir lutioii upon llit-

liiiii'stiiiu' l)fiiijr iiulicMlt'il hy till' iilterutioii of this rock into iii;iil)k'. From

rcitain hcds of this locality the liiaflilp eiiiployod in the iiiTciior of the pai'lia-

iiiciit liuiidinfis, at Ottawa, was obtained.

Ncai' Hiyson the linicstonc crosses the Cahiniet channel and enters th<'

island of Cahiinet. and after descrihilifl a sharp \' shaped turn, and tn'-'ersinj;

the soiitliern extremity of tliat isUmd. it proijahly recros.-;es th( -'.tawa.

and enters Kos> toun>hip. somewiierc aliout o niiles west of l'ort.iu:e du i'orl.

At a point aliout UJ miles west fi'om I'oilajredu Fort another limestone helt can

lie noticed enterini; Calumet island. Iiut whether this has any connexion witli

I he one al)o\e inferred to cannot lie said with certainty.

'I'he crvstalline limestone hell alio\'e referred to as passins: hy the villasi'

of I'oi-tape du I'ort, and alonji the Calumet channel, exiiihits pec\iliar chai-

.lcteli^tics, not ol).serve(l in any other limestone belts .so far ilesciilied. The

limestone is rendered peculiar by the curious forms of .serpentine which it

I'ontains. These weather out in relief, on the surface of the bamls, and

present the appearance of broken layers, cup and saucer shapes, circular

concretions, and other fortns dillicnlt to descril)e. .As a rule, the colour of

the .seri)en*ine is grey and yellowish grey, opaque weathering and white;

but where the limestone has been exposed to the action of the water, as at

the great Calumet falls below 15ryson. and also at a point a little below

I'(u1ag(> du Fort, on the shore of the river, the enclosed fragments are of a

luilliant red or orange colour on I'leir surfaces, and where polished, by the

action of the water, might easily ln' mistaken for layers and lum()s of jasper

and chei1. The gneiss underlying these limestones exhibits a rusty, or a

ileep brown discoloratioti. due to the decomposition of iron pyrites, or other

I'erruginous mattci' ])resent in the rock. These deep discolorations have led

to a belief in the presence of iron ore dejHisits underneath, and in several

ca.-^es develoi)nient work has been undeilaken, in the hope of discovering

iron ore, hut with no success. However, magnetic iron oic has been found

near Hryson, in this limestone, sometimes in dis.seininated. sometimes in com-

pact form, as small lenses or pockets.

I'.ast of Br.\son, a considerable area of syenitic and gneissic rock, merging

at some places into an almost jiure hornl)lende rock, occurs, and it is in this

latter formation that magnetic iron ore has been found, in pockets and in

.1 disseminated form.

The rocks in the northern and eastern part of Calumet island are princi-

pally composed of ru.sty and grey gneiss, and flesh coloured syenite, the

latter nio.stly of a coarse character. Intrusives of diorite are frequent, and

It i- in these diorite intrusions that blende and galena have been discoverefl

in large deposits, the most important of which are on the liowie propeily.

Magnetite has been found on the shore of the Ottawa, on lot 2, range ix, in a

quartzo.se and gneissic rock, but the deposits ajipear to be of little economic

importance. Farther inland it has been discovered on lots 7. S, 11, and 12.

range v, and lots 11 and 12, range vi, associated with quartz, in ciystalline
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liiii(>sti)iic. hilt n^ ll work doiic (iii tlic^c iiutcrii|i> is (itil\ i.|' m -upcili.'ial

cluiractiM'. tlic cxtciil i.i' the ilcp(isit> caiinut lir >tuc|ici|.

'I'lic Rdche IViidu rhanncl, (in tlic -duth >i.lc .,< Caluiiict islami. i- vcrv
nicky, aiiil liinkcii ))y iimnci-(Uis heavy rajiicl-. ainl rlmtc-. Tlic iuck> aic

liniostonc. umlcilaid 1>\ i-iisly icrcy f;ii<'i>.-. I'Ht the syciiilic and diuritu'

intrnsiiin-; arc (Vciiucnt, and masses of the Imik -.runr ire ui'icn I'ausjlit in t he

intrusive rocks.

From tiie town line hetwcen I.itrlilicld and ( larcndon. down, 'lie Ottawa
river cxliiliits excellent sections ot' tlic various formation,-, from the L.iuren-

tian To tlie liij;liest memlier of the 'rrenion, and in niaii\- places tli.' intricate

foliation of the i')\>talline limestones and ;ireyi-h !.;neis-.e-- can Ke studied

Intrusive sy(>nitic. pyroxenic, and dioritic rocks, aic also ucil displayed.

and at places form a conspicuous |)ai1 of the rocks expo-ed.

At the Cheneaux rapids, lu'ar the liound;;ry line lietween the town-
ships of Clarendon and I.itchheld, ;i succe.-sioii of white crvstalline limestone
strata, on the left liank of the Ottawa, pre~ent- a width .if about L',()l)l) f,'el.

interstratitied with lianler rock. 'I'lie dip i- .il.oiil \. !.">' i:.. jjivinj; a tliick-

ness of 100 feet, and upwards, of which not much nioic than one-lift h con>i,ts

of fineiss; ii is pmhalile that the .section is hut [lait of a iarsrer series ot the
same rocks, interst ratified with one another, much in the same pr.ipoition.

The western part of Clareniloii is mostly taken uj) hy hla(d< weathering
liornhlende ro(d<, or pieiss, laifiely rust coloured, with hands of limestones
iiltorsper.sed. The houndary of this ^neis,-ic ranjie. towards the west, mav
he fairly indicated hy '

.| from Hrvson to Portage du Fort, in i,it(di-

liold, while in Clarendon awn hetwcen lots 22and L':!.and from ransres

ix to i, would very neaii ,de with its eastern outline. The aveiaiic

hreadth of this )j;neissic ranjie is close upon three miles. Towards the Ottawa,
and in proximity to I'ortaso du l'"oiT, this \,idth r,apidly dimini^ihes. until

at the shore of this river, and in the extreme front of Claremlon, the
whole hod_\- of rock is confined lietween .he mouth of a small stream, in

lot 24, and the town line of Litchfield. These rocks apparently cross the
river, for, on the Ontario side, the hills exhihit hlack and rust coloured rock.

No exposures of limestone can he noticed alonj!; the eastern holder of thi-

gnei.ssic ranue. in Clarendon, het" "ii raiifjes ix and iii, hut in this last range,

and in jiroximity to the .sinul. ..leam. runiiin<; throujih lots 21, 22 and 2:'..

linie.stone ma>- again he seen in considerahle hody.

On the gneissic range ahove referi-ed to, deposits of iron h,i\.'^ heen
known for a nuinher (.f years to occur. Fast of the town of Hiyson magnet-
ite occurs on lot 27. range vii. of Clarendon, in a coarse iKunhlende diorite.

Impregnatiotis of iron ore have been found also at several places in this

ran.ge towards the .south, the most westerly occurrence, so far kniiwn, heing
a hematite, on lots 24 and 2'>. range ii ; while on lot 2(5, to the east, an apparent-
ly large tleposit of iron pyrites has heen discovered.

i'roceeding farth.er to the e;'..st we find that dark -j-irci -tt .:ii-

t

gneisses arc again ahundant. between lots 10 and 1."), strikinLMlirough ranges



_M

i. ii. ••iIhI iii. and |ii'iii;i|)s t'aillicr iiortli. ami mi li)t 111, ran.iic i. we niicc

nii'ic ciK'DUiitci- liiiicstdiH'. of ilu' satiir (lualily as licivtofoi-c met witli

'I'liis liiiu'stcini' licit lias a sicnci'al imil h ami sdutli ciiur^i'. dips to liic

eiist. and cxtc'ds -(Hitli to the Ottawa ii\cr, aii<l oa.st to the town line (if

Urislol. I':miii the alxivc dcscriiilimi (if li'C finiit of Clarciidiii). the strur-

tlU'C I'f the shine nf llic Ottawa may bo easily iiifciiTd. 'I'luis, hclnw I'lirta^c

(ill i'l't we tiiiii that tlic liiiicstdiu; .s und(>rlaid l>y mica and firaiiitoid pneiss.

wliicli stiikcs iiiiitlicast, with easterly dip. Much (if the slmro t(i lot

l."i is taken uji hy linicstmie. and lietwcen lots if) and 1 1 dark and lirey sneissos,

with (lidi-itic intnisidiis, were fduiid t(i ()ccii|i\ a pi'diiiinelit pdsitidn in the

r(i(d< stnii-tiiic df the shdrc. This pnei-sic ianf;e runs into the Ottawa,

(Ml a sduth westerly strike, with a ne;irly \cilical dip. The width of the

river at tiiis point is ahdut (ine mile ami a hall', and its ciiui'seis directly

acnis.- the strike df these ro(dxs. 'i'he irneissic iiills nii the Ontario side,

which can i.e seen fiom Clarenddn, are unddulilcdly llic extension of the

iinei>^ic i:iii;;c :ili(i\-e referred to. iJelow lot 1(1 we liml the shor ' is !iidstl\

dccupied liy ciystaliine limestone, here and there interrupted liy small (Uit-

liiTs of sjneissic strata.

Tiie n.irtliern part (if Clarendoti is cuvercd alnidst entirely with a heavy

iiKiDtlc df drift. Xd rdck exjidsiiics were ndli<'e(l, and for this reason the

iiedjnirical -tincture cannot lie studied.

rnicecil.ini; farther eastward, to the township of iiristol. we lind that th(>

liiiic.-tnnc:-. which imence on lot 10 of Clarendon, e.xtend eastward into

Uri-tdl, with a general strike muth-northea-l . and with a steep -dip to the

e.'istwanl.

Near iiristol landing; a small dutlier (if jiiieis^ic strata sets in, which

occupies the >liore of tlie river a> far as^the centre of the front of Bristol;

hut farther east of this the limestdiie afiain dccu|iies the shore. 'I'liis lime-

stone is (-(virsely handed with darker or lij^htcr layers; it dips to the north-

ward at an aii^ile of I.') to 2(1°. and clearl.\- underlies the f^neiss above alluded

to. .Mmo-t the wliole vidley of the river, aldii.ij the frdiit df Hri.stiil, is oc-

cui'ied h\ tl'c same handed limestone, and it is c\ ideiit that, in thi.- direction,

their eMeiisidii is in narrdw limits.

Farther inland frdiuhiie'shdi-e, lowaids ianj;es ii and iii, the lime.-tone

is overlain ii.\' ;. volume of dark hornlilemlic and reil f;ranitoid fiiieiss, the

latter rock forming the horizon of nuncnetic iron ore in that part df t he c(juntry.

On this hdri/.(Mi are situated tlie (ipenitiKs kmnvn as the Jiristol iron mines.

The ore forms here a serie.- >{ l.eds, interstratified with reddish sycnitic

gnei.ss, and glisteniiifi, micaceous, hoiiililende schist. These rocks can he

traced to the east for several mil(\s, while to the west, and north, th(\v ar(!

concealed hy extciisiv" sand.\' and cla}<-y drifts.

The northern parts of tlie\owiishij ; of Clarendon and Bristol are covered

hy another I'.nd extensive drift of yellow sand, which conceals, for some

distance, the outcrops of rock. The crystalline limestone, liowcve-, is ag^iin

met witli (in the tdwnline hetwcen Clarendon and Hristol, on concession
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\iii, mihI at Mtiothcr i)i)iiif, almiit tluw miles t.i tin' nortinvanl of tlii-.

in lots S ari<l U, ( cession i\ and x. of |{n~rol. in iioi'i i1i,.m' position^

the stiii^c is to tiio noilluMstward, and the dip io tlio southeastward
I'.eycjiid tiicse positions, in Clarendon, all trr.i-c oi limestone is a^ain lo-t

.

ill the flat sandy eoiintry which immediately adjoins to tla- northward.
I. lit in Hri.stdl township e.\posiiie> of limestone, •\itli e;isterl\- st-ike, and
southerly dip, cjin lie oh.served for -oiiir distance in coin'e'.^ioii. vii and viii.

ami ill conression xii a marljle ([Uaii^ has lieen opened up on a verv e.xteti-

-i\e Ixidv- of l>eautifull\- liaiided |i -tone, which -ti'iLes i,. .a 1101I hwestei-|\

direction.

KeturniiiK to the Otiaw.i river, ue lind ihal the lline-tone occupies a

portion of the shore, contifiuoiis to the point where t!ie old .steamhoat whar,
for the horse railwa>' was situated, aliiio-t opposite Ariiprior.

.\t the l'hat^. l.elow the town hue of ( )n>low. the falls ami rapid-, wliicli

e.vtend for (pver a stretch of three miles, are coveidl hy .a lieav \ dike oi

reddish .syenite, which here <'ro~sev the ri\-er. .as a spur from the ureat s\-enitic

masses on the northern hank of the river.

One of the most prominent iieolofiieal featuie- in the count r\- iiortli

o| the Ottawa, is the jrieat rid,>;e of r.d syenite, coruposeij. in places, almost
entirely of flesh-red fe!ds]iar. which cuts across thr' sti'ike ol' the i.'neiss ami
limestone, frcuii Kin;: mounlain in Hull, north of Ottawa, to lievond
'^uyon village. This fire.at rid^e ri.ses like a wall frontini; the Ottawa rivei'.

to a height of ,S(lll to ].()()() feet, and ha- a hreadth of from ti to s miles, ex-

tending almost to the I'eche ri\er. in the townslii[) of .Masham. 'ihe .syenite

IS generally massive, without sMatifieation. and very often without foliation.

The exjMi.sctl lireadth of the lime.stone area, thus cut off l.y this mass, i;,

Irom S to 10 miles, extendin," from east of I'itzroy llai!..iur to hexond .\rn-

prior. on the Ont.ario side.

Till. l-:\>rKK\. (Ji! (I \riM \r |i 1\ ]-i' IN.

This .secticm compris(>s the c'oiintr.\- north of the city of ( )ti,a\va. on both
.sides of the Oatineau river, as far north as .Maniuaki. With the exception
it a strip of from one to four miles wide aloiif^ the Ottawa river west of

Hull, the whole area under consideratioi is taken up liy the cry.stallinp rocks
Hi the Laurentiaii formation, simil.ar to those alreadv described as occurriiif,'

III I'otitiac county. The formation 111 the strip •iho-c alludeil to is com-
posed of rucks of J'ahi'ozoic ajre. especially those memliers con.stitutin(r

till' |)ai1 of the Silurian formation.

I'or the sake of coni|)leteiiess of the j^eoloiiical description of the whole
are.a dealt with, a brief outline will be iriven of the \arior.s kinds of i-ocks

tound in this I'aheozoic portion, and which have been fully described bv
.'r. 1^'l.s; of the {;colii>;icai .-survey, in his report on the iialuial let^ourr-es oi

the area incluih'd in the v ap of the city of Ottawa and vicinitv.
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Arcutlili!; t(i tlii> if|Hii1. the :i|i|)n)xim:it<' liniinihiry lines of the :iic:i

i'i)\fn'(l liv tlicM' inck-; may he dcsnilicd in the t'niiouinu; nianm-r: froMi

11 point 2 miles eiist nf tlie vilhijie of Catineau Point, on tlie <)tl;i*va rixcr.

in !i iioMliweslerly iiin'<'lion to Wiifilit liriil^e on the Ottawa, tlicnec to

the sout Invest eriy conier of lot 7, ianj;c v, "f Hull. tlieniM" ;ii;ain in a nortli-

wpsterly ilirertion to lot i. raiifie vi, Kanlley. ami fidm tlicrc in an a|i|iro\-

imately eastern direetion to the Ottawa rivei. ll nin-t lie nientioneil. how-

ever, that the wide-sincad mantle of drift, f.mnd .all over the arei. has made

all exact location of the aliove lines inipossilile. therefore the exlent of the

va'ions formation^ is rather I'onjectnral than otherwise, and additional

data nnist he ohtained before these lioundary lines can lie ex.ictlv laid down.

The various formations recognized in the aiea ma\- thus he enuinerateil:

tirst,thelow(M of t!'.;> Silurian, or the I'otsdani sandstone, then the Cahaferous,

next the ('hazy -hales and limesiones, t hen the lUack liiver, and linally the

'I'lfnton.

The I'olsdaii. andstones form a |)rominenI escaipmenl ahoiit one-quartei

of a mile ,soulli .if 'Ic Canadian I'acilic railway, west of Templeton station,

and the contact with the crystallini- ro( l^s is ,seen on the branch railway lead-

ing to'i'ein|)leton milN. on the shore of the Ottawa, where they have a rathei

Hat ilip. They extend v.cst, parallel to the slioics, and are suii|Hi-ed to ter-

minate westward on the (latineau river in the vicinity o)' Writlhl Uridfie.

The dolomitic limestones of the Calciferous. which overlie the I'olsdam

occupy the north sh.iiesofthe Ottawa liver, west <if Ottawa, extendin;; in

ward towards the Oatineaii a little below its junction with the Ottawa river

and torminate apiinst the l.aurentiaii rid^e. on the west ,siile of the ( latineau

The Calciferous i- overlaid by the t'haz\ shales and limestones, and thesi

occupy the <;reater part of the country immediately mulli of the city of Ottawa

The shales are freneially fireyish in colour, with shades of Rieen. and have ;

sandy te.xture, Occa,sionally beds of sandstones are met with, and the\

become coar.se in the lower strata, l^eddish shade- may be noticed in tin

shales alon.n the Ottawa river, at several )ioints. with interstratified band:

of limestone. Most of these shales are in a horizontal position, but nca

the lines of fault they are often highly inclined. These shales come into viev

west of Hull, about two miles east of Deschenes mills. They are also wel

exposed aUinf; the line of railway to .\ylmer. in numerous cuttings, and tin

strata are all nearly horizontal. They form a belt about a mile in width

])a,st the town of .Xylmer. where they are well developed, ami contituie west

ward, as a narrow belt, to a jioint below 15re(d<enridf:e st.\tioii, AUmg th

road west of Aylmer. and also ahmjithe Canadian Tacitie railway, exjuwure

are numerous. The northern margin of the I'aheozoic strata, against th

crystalline series, is also occupied by th<'se shales. ,ind the latter continu

southeastward to lot 7. ranpie v. of Hull, where they are cut off by a fault

but ajipear again noithward on both shoivs. of tlie (Jiitjiieau.

The limestones of the Chazy formation cover most of the l^aliKozoi

area north of the Ottawa river, from Tetreauville westward. They are eon
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I'calcil. liciwcvcr. (i\cr ;i l:ir<;r- poitidn of tln'ir .lc\i'lii|iiiicnl . liv \\i-A\v ilcjuwiis

if day and miihI. luil jiv suiiixiscd U> cxtctiil iiml liuani rnuii \\ liiicr. in

a \'-i<ltli (if llircc mile-- ;:ii(l a lialf tdWcud-; tin- i.m.i nf Kum niuiinlaiii.

'.)m|l(iscil cif tlic .!> -tall' lie inck^: fidin c:i~\ In w,--! • licv i.iim1))\ I lie I'.iiiiitr

lor abiitiT in tnilc<. m iVom 'rctrcauvilli' ncMily \i> l'),cckciinili;t' ^tatidii.

Aliiiii; the iHii-lli slidiv (if the Ottawa llir liiiic-tdiii'- a|i|)car, Iroiji l",'-

iicatli the Black Ki\cr .'Mrination, in rirailv linii/.mtal -trala.aiul I'.iiiliiiiic

alnn;; the sli, lie. fnmi :i point just "-"^l of 'I'i't rc:M\ ill., for a mile and a half
lo the iiiidci-l\iiiy >lialc<. Wot of tlii-. with a cuiAiiii; outline. I he -ouiIhm ii

liorder of these limestones is sii|ipos,.,| 1,, nnss the road liranehiiiL' off f|v,iii

the Ayliiicr road to Desehenes, alioilt niid\\a\ lieli\cen the latter i.iail and
the electric iaih\a>. Thence 1 he s,,ut la i ii niaiuin conliniies norl iiue-t ward,
and the contact with the Cha/.y shales is ^^en \u the road iioilh of Ayliner.

'Ilie conrse then continues ahoiit parallel wiih the ri\er. into the township
of I'lai'dley. follows then the old colonization i-oad for several miles, and
linallv disappears northward under the heavy niaiille of drift, '{'he most
easterly recoj;nized outcrop of limestones of the ('hazy is near the road
hetween lots ,S and !t. ransres iii and iv. (,f Hull, ami these lieds are ri(di in

f.issils.

'I'lie Hlaidv Kiver limestones occur onl\ in small detachecl patches iti the
I'.ihcozoic are.a. 'I'he more ea.sfeily one i- in the \icinity of Tetreaiiville,

underl\ ii .u the 'I'renton tt) the east, the strata lieim: i.iuch tilled and broken
near the contar't. .\(Utliward. this formation extends west of the lieav -r

meadow, in the direction of I'airy lake. I'aillier west it re-t~ upon the
Cliazy Hmeslone of the area east of Aylmei. There is also a -mall detaidied

portion ol' l>la(di River limestone to tiie we>t. covering se\-eral lots, from IS
to L'2, in ran^e iv, and a part of some lots on ranjie v.

The Trenton limestone occupies the area immediately north of the city

of Ottawa, e.\1pnds we.stwanl to the otitcrop of Black River limestone, and
also to the line of fault, northerly from Tetreauville to tiie contact with the
crystalline rock.s.

The northern limit of the formation is about two miles north of the Ottawa
river, but. owinR to the heavy mantle of drift, the boundary lines are to some
e.xtent conjectural. To the north, this fonnation is bounded by a fault,

which .separates it from the Chuzy. and whicdi extends eastward towards the
north end of Leaniy lake. Ea.st of this the Trenton is cut out by scve-al

taults. and eros^es the river to the Ontario side.

Having de.sciibed the i)rineij>al <;P'>l<ip:i'':>l features of the country im-
mediately adjoining the Ottawa river, forming the .-outhern part of the
• iatineau or eastern division, we now come to the consi.leration of the rock

formations on both .sides of the (latineau. fioni Wright Bridge up to the town
of Maniwaki. Here the rocks arc all of the I.aurentian or cry.stalline vari-

eties, and are confined more or le.ss to ';e s^re.-.t Oi-enville serie-;. i-.j- funda-
mental gnei.«s, now regarded by geologists as representing the older Lauren-
tian.



\\v t'mil ill tlir iiri'ii unilt'i- cun-iilri-itiMii red liiMiiilic aii<l li<p|-iililcn(l«

tmi>.-cs, with l)!in<ls of crystMlliiic linii'-iniic, icil oitliocluM' irnciss, (|ii;iilz-

itc, anil |)\ iDNciii' stnitii, rust ruluurcil ^ik isscs, p\ loxciu' aiiil fclils|)ur

iiick>. witli >iii:ill liutids (if iTystalliiic iiinc^toiic, .iliil riHt ciiliuin'il naitit't-

ifciiiii- i;M(i^>. ni>t iiiiouicil (niail7. mihI ni-tlinclaso nick. Iiaiid.s of civ >tailin«'

liiiH'.'tiiiits with si'r|i('n1iiic and |i\ iii\("ii('. C'diisidi'ialilf iniisses nf clfarly

intriisi\i' iiick> (icciir in tlic furni iif dinritii' and jic^niaiilic chkcs, pynixcnc,

jiraiiiii'. and Kiccnstdnc while dikes of diahiLso uit; also fnund. 'i'iie fro-

((ueni y of these intiwsivi-s has exercised a marked indueiice iipdn the re^idai

de|i<isiliiiii nf the •;iieis.--ic and calcaremis -trata, and it is doiilitless Id these

intrn>id!i- that the cduntry aldiij; the (latineaii owes nuich df its mineral

wealth.

I he diitci(i|i- dl calcaremis rucks, in this section, are very numerdus
l.ut.dwin^td the heaw diift coverinfi which lills u|) tlie intervenins; valleys

the> camiol lie traced foi' an\' distani'c, ami what wilt lie said refrardinn fheii

extent, in what fdlld\\.~. mii.-t, cdiisefniently, he in f;re;it [i.'irt conjectural

The sdiithern hdrder of this I.aiirentian area is formed hy the <;reat

lvirdle\ and Hull mountains, which fdim unedf the mo>t |irdminent ccdldfj-

ical features in the cduntr\' nuilh nf the Ottawa. 'I'hev strike thrdUnh Hull

liardh'y and in a ucirthwc^terlv direction, cross the rontiac line, and ter-

minate 111 the \iciiiity of l^uyon vilhifte. 'I'his iireat ridjie lises like a wal

fi lint in;: the Ott.iua liver, to a heijiht of Slid to 1.1)00 feet, and has a hreadtl!

of froiii ti to s miles, extending; almost to the I'cche ii\-er. in the townshiji ol

.Masham. In ii~ easteiii jioi-tion it consists of red f^ranitic f^neiss, and horn-

lilende ;iiiei~s. coarse iiorjihyroid iineiss. with ilcsli coloureil feldspar; to tht

west it jailakes of a syenitic iharacter, in lieinj: cdni|io.sed in jflaces almosi

entirely of icil, llesh ;'dldured feldspar. This syenite is fjenerally massive

withdut st ralilicatidii, and \erydflen without foliation. It cuts otT the .ureal

limestone helt icferred to on pap' 'J.'i. iii a width from S to 10 miles frdii

Chats falls tn a jioint on the (Htawa rixcr npjiosite .Vriiiirior. .After passing

the f;iTat wall of syenite the limestone comes in asrain on the I'efdie river

in Masham towiiship, and cdiitimies in a hroad and tminterrupted belt aloiij

the (l;itineau ri\ei- lor over one hundred miles, to the north.

In it.s eastern, oi' mcire gneissic jioiiion, extensive limestone belts an
freijuent, and in one of them, ivhiidi has an approximate width <>f nearly

three-fduillis of a mile, the well known l''orsyth. and Baldwin masnetii

iron ore mines are located, on lots 1 and '2. ranjie vii, aiul du lot 14, ran;;e vi

of Ihill. Here the maj;netie on? occurs in association with very thirv horir

blende mcks, .striking a little iioith of west, throufih the great band of crys-

talline limestone above alluded tn.

I'rom dbservations made .sd far in the tield it a[ipears that must of tin

limestone bands in this district have a noilherly, or a northeasterly .strike, unc

form iont'ue-lik( . :ind where exposed, well marked outliers in the Laurciitiat

foriiuition. Their dip. however, changes a gretit deal; it is sometimes to tlu

ea.st, sdinelinies to the west, sometimes .steep, and again flat, apparent])
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(•oii(litiniu"(l !)>• ^yiicliiics, or Miticliiic- ; in ihi- fi.nii.ituMi. Wl'iT.'Vrr ilir\

((.liic ill contacl witli iiitni>ivc,^ tlini ...Mr-r >•, \ -t.illmc .•i,ai';ii'tcr diMtm.-,
Hli'l that |i:ii1 (Miiiiiiuinl.Mliivi't c.ritni't wiili.nr in ini medial f vii'i nit v i.,rlH-c

lia.-^ Iwcn cliiiiifrf'! in' • maililr.

Besides the two hine-tnne Land- al.ovf nicnl mned. thi'ic ran hf iv.'dl'

aized a iiuinlier of others, ail thn.ujjh the tovi n-hi|.- of Hull. W akdidd. and
Ma-h;ini. 'riiii-. at the eros-iiii; of the (lalineaii at Wrmlit jiiidiie. oiitno|i.
of caleareoiis rocks eali be seen. This hainl, uhlch has a '.vidtli of hall a nide.

eari l)e traced lioilheaste.iv ii.to', eni|iictoM tou nsliip, when- it is int,.r>i latilied

with hands of riisty j;nei-~. i i it, h.wer poilioii.

.Another liaiid cro-s,- ihe road to Wilxm Coriii'is, on loi (1. i.our \, .uid

takes a course parallel to the one jiist descriKed. It i> |.n.'.aM\ an \!rn-ion
of the tireat liniestone licit near lron>idc-, :i1m,\,. referred to. in winch the
loisvlhand Haldwin mines aic h.catcd. \<mi- |\irks j'errv another hand
cio>,se- the river, and an e\ten-ion of the -aiiie c.iii l„. ri.itice.j in a -outli-

westeily direction in Old Chelsea.

There are a niimher of linie-t,,nc hand- i'i..,Mni; Hull. Wakelicld. .iiid

rptn|ile-on townships, too numerous to mention. ;iiid these, a- a ueiicral rule,

exhiliit those feature- alrea<l.\ referred i... \,,ai1 fmm the irreai development
of thcM' cry.stalline limestones, th' \ai on, t\pical <;nei~-e- .,f the 'irciuille
-eiie-^ predominate thniUjihthetownships of Hull, Wakeheld. ami Teinpletoii.
\ery con>ideialile masses of iiit iii-i\-e loi-ks oci'iir. such a- pyroxene, .nr.mite.

and Jiefrinatile; while dikes of dioiite, and diaha-e rocks are also found. ,\

larj:e area is covered with a heavy inaiitie of drift, aii<l. throuiilioiit this piu-
tion ot the Ottawa di-t rict. there >eeni>to he a greater predominance of the
i«neous rocks, which h.ave exercised a marked inlluen.'c ou the re.jular dis-

trihution of the i?rieisses and lime.-tones.

.•\l)ai-t from the occurre, .if iron ore at the I'oi-ytli and Ihildwin mines,
there are .M-attered through t e (listri<-t a niimlier of iron lo,-,iiion-. whiidi.

however, so far as inve-tioated, do not indicate the development of an iron
range of considerable I'xtension, Imt represent .-implv -[.ur.adii' deposits,
whose nioiU.' of occiinence. .and \olunie. do not seem to •niini to a diicci or
indirect connexion willi each other. 1 rehu- to sev,.,;,! ,lepo<its situated
along the town line l.etween Templeton and Hull Here .are e\hil.ited (piite

a numher of iron outcrops, the most impoilant of which is the Haycock iron
location, on lot 'JS. raiig(> vi. Templeton, The rocks in which the iron ore
here occurs are referable to the higher portion- of the I.aiirentian -eries, and
consist of micaceous and gnei-.-ic .strata, with a noiilieast and southwest
strike, thus coinciding with the strike of the limestone bands of the district.

They di[) towards the northwest, at an average angle of from 4.')' to ."h)'-'.

I'roceeding larthcr east, from the town line of Templeton ami Hull, we
find a very laruc deve|o|.ment of a gnei.ssic apatite-b.-aiing hirmation. arouml
.v!c(.!ei!;nr lake, and fartlu-r cast, in ihe Ivuckingr.am .ii.siiict. .Xiteiiialions of
limestone and gnei.ss can be noticed following the roads going in ea.stern direc-
tions; jiyro.xenic dikes, siune of them of very con-iderable extent reddish
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f!r!iiiit<>, {icgniHtitc ami (limitir dikes, cut fliiiin({ti tlic ^liafilit'd j;ru'ir<.s, skii

times at rixlit aiixlcs. Tlic mIkiIc furiiiatiuti, <Miiii|iarcil with that fouiul

the west si le oi" the (iatiiieaii, is nt' u diffeiTiit aspect, and it is ulsn ''hariict

i/.ed hy the l'i(M|iieiicy with whicli ('(•(iiiiiiiiii' iniiicrals, |iriiicipall\' apati

(locur. In>ii has hccii lound alsn in sc;ittiicd lU'posits; hut as very lit

attention lias hccn |)aid to ti'csc I'lTiirrciices, no inipoi-tulit data liearinR

their exteiisitJii or (diaractcr could i)e collected.

'I'he interior ol Wakeheld township is practically uiiexploit'il. with i

exception of the shori's of the (iatmeau river, anil lakes farther inland. Cr
lalline liiiiestoiu' iniiy lie seen on the southeast extremity of Lake St. (ierma

while the principal rocks seen were at iMim and Clear lake. TIh'sc wi

mostly ,1 n'ddish granitic j;"*'!-*-*. ''Ut through l>y (|uartzose and feldsputl

dikes, and these rocks apparently occupy a lar)ie |)oilio!i of this townsh

On lot Xi. raiiKe vi, Wakefield, and other lots in the vicinity, majsnetic ii

ore occurs in licutihlendic Kiiei.ss, as.sociated with (luaitzose rocks. Svf»ni

Kiieiss, cut li\ diorite and limestone, is also met with, and forms the prevail!

rock of the country lyin^ to the northward. .\lonK the valley of the (latinc

river exposures of limestone are very fre(|uent, while uneissic strata occii

the lont: mountain -angles farther inia: d.

Till' coun 1 loiih of the townshi|)s of Wakefield ami Masham, along 1

fiutineau. pr< .^.s alioiit the .gillie features, from a ueological |(oin of vii

as that just descrihed. M Kazaba/.ua a wide sandy plain strikes in a, we

eily direction through the country, which tntin^ly conceals tliv! underlyi

formation. Of the gneisses on the western side of the river it may he s:

that they are recognized as representing the lowest mem hers of the Laurenti

formation, and consist of red granitic gneiss, or honihlende gneiss, w
small hands of crystalline limestone. On the eastern side of the river t

rocks are mostly composed of rust coloured gneisses, and pyroxene and feldsj

rocks, with small hatids of crystalline limestone, and cut hy numerous ini

sivc dikes of dioritr", pegmatitt . and sometimes diaha.se. As mentioned alio

it is perhaps due to the pn'si'iice of these intrusions that this part of i

I.aureiitiaii formation is more (lioduclive in economic minerals than the (

ill which t esc intrusions ait' ah.sent, and for this reason, perhaps, we Ii

that the couiilry cast of the (Jatineau river, lu- hetween this and the liii"

ri\ci, is far more prnductive of economic mineials. such as ajiatite, graph!

and mica.

Of the country atljacent to the (latiiie.iu river, that hetween the hit

and Thirty-one-mile lake, in the township of Cameron, is of s[)ecial inteit

hecau.se in the gneissic hills, running generally in a north-south course, .seve

discoveries of iron (jre, .some of them of impoilance, haxe In'en made. T

shores of this lake show the usual arrangement of pyroxenie and it'dd

orlhoclase gneisses, and limestone, the former heing prominently tleveloped

I'ron! tlie west sitle of Thitty-otir-nHlr- hike a cn-ek le:u!s into Houri'l la

at ahoiit lot ;}(), range vii, ami this creek cuts through limestone, with seve

hands of a reddish gneiss. In fact lestone forms the gn-ater part of t
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be,l of th... lake, as «ell ;,s the i.^lands ,n •' enl,,. |{,.und lake „ ....nne.^trd
vMihHat lakel,yasn.all.reek,.,fal.o„t.-,()vard.ml.„i.'ll,.llon,nKoverl.n>e-
stnne. uh.rh ...TUpie.H alsu the ..astern purlion .,t th,- |;„trr lake l.i.Mest,,,,,.
«tnkin« a little northeast, ,.,ops oi.f f„,t|„.,- ..n lot :i(l. range u and if we
iMke into e.msideratioii als„ thr stnke M.id .•hMi;,et..n.ti,.s uf ,,11 th.. limestone
HH.ropsU.l.m ti,e vdhigeuf St (mI,,,..!. »..,•„„,.. to.h ,.h,si„n that all
these nuterops IH-Ion^ to ,„„ and the ,:u„e Im.||, whirl,. nmunennnK hetween
HnMlMl and Ral h.kes, .,t the point al.uve indieated. Mrikes in a south we.sfrn
''""'"""• hMsiPI ll>t.-,||<.edouli, :iIm||.; tlirCiitllic:,!! river.

<»n this lin,..st,.,„. ),,.|t ., larue n.itri„p ,,l niasinelit.. ii„„ ,,r,. vMts dis.-nvr,-
e.l luany .vears aj:,,. .,„ !„t ;{(). i:.„k.. n. ('aineh.,,, u hil.. s.-veral indieatinn-
..( tlie .,« have \„;-u |nm„| ,,„ variuus p,,i,„s :do„u t h- hmestone h.'lt ju-t
lelerreil to.

On l'o.s| neek. llnoush uhieh Kat lake <li>r|.:,, i:.- i„to ll„. (latineau •.

lai-jte development o| miciss can he s,.,.„ all aloni; its n,ur-e. fonning a hroad
area, but liiii....t.,ne ,mi,,<.- i„ a«ain under ihe low.-r part .,f the nvek, and rai.
If lollow..,! down to tl„- Hatineau. a dist;ince of half a iriile.

At the Six I'oHaKes post oiliee th,. gneiss imdirlics the lunestone o„ thr
"est Imnk of the river. it<stiikel>eiiii;northw,.st,«itl, an easterly dip.

ArolMl.l .Maniwaki.at the ronlluen.e of the l>rM.,l river with th.- Catmeau
nver, ininierous outcrops oi ,ock c;im I,., noticed. :,rid from these it appears
that the forn,atintH.onsistsnM.sl|y of ,,uart/.ose and -ranitoid ttnei.ss, .strikiiiK
ti'Mlheast. with a <lip to the north: li.ne-tone hands, dikes of pvroxen.. and
|'ej.'iualite cut at iii'iny places the f;neiss,.s at ri.nht angles. Tliere are also
*;r.iintic and .piaHzose intrusions. cariyi.iK phloRopite and mus(.ovite mica.
N.

'
.

Dcseil river, on the oth.-r side of th.. I, nd-cicadin.!; over this stivam.
^^lu .atry r.i..k ..onsists of a mica gneiss, distinctlv foliate.l :md l.an.led
Ihe hnieston.. found in the villajie usualh contains >cal,.s of «raphite and
f'laty matter, and for this reason is .lifi,c„|t to hurn in kilns. Xo iron .w of
inipoi1an..e has h.-en foun.l arounil .Maniwaki: hut lira- diss..n.ination of th..
(aiiie through the limeston.. has heen noti.t.d. The jineis.sic strata, .'it some
|-la....s. have a rust colouivd surfa<.e. und..ul.ic,llv du.' to he d,.composition
ot iron pyrite.
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lu.s ore. whicli is

caceuus and earthy ml ir

Him \titi:.

sonu.limcs called olijiistic in 111. con.^tilutcs tlif si

oil ores, and is frecnientiy found m the (lati



liistiict. th<)u<;li loss alnmilaiilly than inanut'titc. It is found either in a pui-e

state, or in association witii niajinctic iron ore. When pure, the most coniiuon
s|)ecies met with in the (list rid is the so-calleil si)ecul:u- variety. Its cheniii'ai

(•om[)osition is I'l';,*),. or iron ses<iuioxi<lc containing theoretically 70 per cent

iron, and ;«) per cent oxvficn. The lustre of the ore is highly metallic or

shining. Its fractiii-e is uneven; it is very l)rittle in compact form, and has

often a lamellar structure, it is ela.stic in thin lamina-, and soft and unctuous
in some loosely adherent varieties. The colour is dark steel grey; in verv

thin pai-tieles it'd by transmitted light; >vhon earthy, red. The streak is

cherry ri-d, or reddish brown. Some varieties are magnetic, but this may l)e

due to the [iresence of nuignetite. Its hardness 's from .")•.") to fi-o Moii>'

scale; its specihc gravity 4'',) to r>-'.i.

Before the l)lo\vpipe hematite is infusiifle; on charcoal in reducing flame
it becomes magnetic; with borax it gives tiie iron reactions, and with snda
on charcoal in reducing flames is reduced to grey magnetic, metallic powder.
It is .soluble in concentrated hydrochloric acid.

The Iuon Ouk Deposits alom! thi: Ciatixkac IIivlr.

A.s outlined in a previous chapter, the area along the (iatineau river, in

which iron ore in connnercial inumtities has been found, is compo.sed princi-

pally of a series of gneisses, with which are associated white crystalline lime-

stone, calcites, hornblende rocks, cut and traver.sed by dikes of diorite.

pegmatite, and .sometimes of {nroxene.

The most important member of tiiis fcrmation, and tiie one whicli is of

special interc.-t, for the purposes of this report, is the crystalline limestone,

and in the following, a general description is given of this important [lart of

the fornuition, and its comiexion with tiie inm lU'es fotmd in liie same.

The CiivsTAi.i.ixt: Limkstonks.

The crystalline limestones which constitute the principal members of the

formation, containing iron ores, especially magnetite, are usually white,

light grey, or jiale reddish, or fading blue in colour, and are sometimes veined

and s|)otted witii yellow, green, bluisli-grey, and other tint.-. They pn-.sent

most commonly a tine and coarse granular .structure, mucli rcsemblinn; that

of loaf sugar, but some varieties are more or less compact, ami others prc-^i'iit,

in |)laces, a fibrous asjiect, from intermingled trcmolite, or greenish white to

white hornblende.

The masses of limestone are in general crystalline in a high degree, and
occasionally they are composed of an aggregation of rhoml)oheural crystals

of calcspar, with faces an inch square. Usually they are coarse grained;

i)Ut sometimes also granular, though it rarely happens that they are so fine in

texturc as to be cniitled to the designation (^f coinpact. In laige nia.sses

their general colour is white; they are often barred with grey in the direction

'^- ± r.*3l JeL^~:^^P



ol t'u; stnitji, an.l tuv ocMsionully wholly kivv, Th.-y aro soinctitnes paniallv
salmon or tiosh-i'cd, hut this tiiifjo has not hccn <lilTiis,.,l throughout a !.c,|

or penetrated to any Ki«'at distance. It is sc-hlom that hods are composed
of pure carbonate of lime. .Many accidental minerals are usuallv a.ssociated
with thi.s, and they may vary in .(uantity and kinds iti ditTerent parts of a
f:roupof.strata. both horiznnt.-.dy and vertically. The most frequent min-
eral.s embedded in the limestone are .serpentine, j.vroxene. hornblende
tremohte, elastonite. mica. Krat)hite, apatite. (|Uartz, scapolite, iron pyrites,
zircon .s[>inel, fluor^[)'u-. tourmaline, and copper jivntes.

Horni)lende is a most frcpient constituent of tiie crvstalline formation
and 111 many places, as in the Hull ore deposits, it is a.ssociated with ma-nelir
iron ore. Meds of hornblende ro(dv. and horni)lendic .-cliist, seem often to hr
more abundant near the interstratihe.l bands of crvMalline limestone than
elsewhere, and, it ha.s often been noticed, that imt)reKnated magnetite ha-
been noted at the selvage [jlanes of the two rocks. 'I'hev constitute lavers
sonietime.s many feet thick, and the iron ore occurs in these in parallel streaks
and beds, sometimes at taininR .several f.'ct in thickn.-s, the interstices amon-
them beinK filled with limestone, quart/,, calcite. or d.ilomite.

Serpentine is found frecpieiitly ass,,ciated and dis.seininated tlirou<;!i
the limestone formation, in Kniins varying in size from O-lo" to ()-2.V'.
It forms also round, concretionary ma.sses, whi(di show gradual tran-
sition into the limestone on the oiit.sid?, while in the ease of an ellip.soid
nnjr-like depo.sit, the inner pait, or the core, exhibits no transition, hut an
abrupt change from serpentine to lime-tone, (irains of masnctite have been
tound in as.sociation with such serpentines, but so far they have not developed
into deposits of .such shape and size as to warrant exph)itation.

When the .serpentine occurs in <;raiiis, or larger scattered ma.s.ses, the
Srains, more or less closely asgregated sometimes run in bands parallel
with the beds, and clearly mark the stratified character of the rock. The
serpentine can he easily distinguished from the other rock, in which it is

embedded, by its colours. Tlie.se are usually some tinge of green, to oil green
and pale greenish yellow; sometimes the mineral is resin coloured, and occa-
sionally ma-ssesof pale yellowish green are spotted with crimson or blood
red patches, from disseminated peroxide of iron, as seen near the Calumet
falls, below the town of Hryson, Pontiac county.

Tyrcxene is also met with occasionally forming ma.ssive beds, but ii-,

F)resence in large mas.ses has not been noted in the immediate vicinity of ir.m
ores. The limestone beds are sometimes characteiized by grains of pyro.xeiie,
disseminated in the rock, in tuc same handed arrangement as the serpentine;
but not in such abundance, and occasionally they run with the .stratiti.-ation
nias.ses eonitiosed ot cleavable pyro.xene. associated with .several other min-
erals, making a \ery coarsely cry.stalline rock; but the.sc perhajjs niav sonie-
' lines constitute veins of segregation, rather than beds.

•Mica and graphite very generally accompany one another in the cal-
careous beds, and some of these beds, of larger dimensions, are rarely without

:#^?s^x»»i^-4nnis«^ne:'=t.v_-.,^ ^^^i3rAA~isi
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tlu'iii. It appears to l)c liiicly (lisseiriiiiatcd ;;iaplutp that occasiotially im-

parts to lai'cc masses of the limestone a <irey coioui-, and tiie Ri-cater or less

accumiihitioii of it in different layers produces the liands of darker or hghter

grey above referred to. (Jraphite is also in some localities intimately associ-

ated with magnetite, and the Hull ore contains, in some places, flakes aipiarter

of an inch in length. Sometimes it occurs in small veins of J", (ir less,

in thickness, in the limestone, or on tlic ciinta<t with some other rock,

and when found in this condition it is mostly puie, and not intermingled

with iron ore, or atiy other mineral.

The principal variety of the mica is the [)hl(jgopite. which can he readilv

recognized l>y its sugar brown, sometimes brownish yellow, also dark tints.

Muscovite niica is also fretinently met with, as scaly glistening particles, of

silvery or pearl white colour.

Crystals and grains of iron [)yrite.: are often abundant in the calcareous

formations, and are, at some localities, thickly ilis.seminatcd through the

formation, or occui- in accumulations so as to form a .solid bed, as on lot 25,

range ii, township of Clarendon. They frequently accompany the crystals

of mica and graphite, arranged like these in i)arallel bands, holding a greater

or less abundance of the mineral.

Pyiite often characterizes large nodules and lenticular nnisses of gneiss,

or gneissoid pyroxenic rock, subordinate to the calcareous beds; and strata of

this description, weathering to a ru.sty brown, and holding disseminated

graphite, very often limit the great mas.ses of lime.stone, and afford a useful

guide in tracing out their distribution.

Pyrite is often associated with magnetite, or hematite iron ores in the

district, and has. if associated with these in appreciable (juantities, a most
detrimental effect upon the ((uality of the ores.

Apatite, although so abundant generallv in the limestone formation,

has not been met with, at least as far as the writer is aware, in the limestone

series in which the iron ore occurs.

Some of the larger limestone belts, which contain iron ores, have been

involved in folding atid disturbances, which have affected some parts of the

calcareous, gneissic strata.

The diri"tion of the.'^e crushing forces is not well established, though in

some cases, as in the Hull mines, where they could be Ijetter studied, it api^ars
that the disturbances had a northeast and southwest direction. The result

ofthc.se disturi)ances can be well seen in those jjails of the lime.stone formation

where a tlisplacement of the strata, and also of the mitieral veins, has taken

place. I'or instance, on lot ii. range vii, and al.<o on the adjacent lot No. 12,

of Hull, the iron ore deposits have lieen cut (iff and thrown in a southwestern

direction.

Some of the bands oMimestone are of great thickness, and passing to them
from the gneiss there is occ;isionally an interstratitication of smaller cal-

careous beds.

ii mmmmmm



\VlioMn,„...f,hoMM.,,l,,,rcou<l„.,ls-^,ra ,'„ll<.cti„n„ttlu.n, isirnr,.,] fnr
.-..i.M. .ll.,tancc. a.i.l tlu'ii cninimrcd with tlu- -nriv.. ii „•

II |„. ,„,ti,T.l iliat
the hni('.-.toiic. a.s a who!.', is r,,Mf..niial)lp with ll,,' l.cK ,,(' ir,i,.i>-. and parilh'l
with thus., heds and streaks with which they a.c i„arked. This rehilin'n is
not so evident, when only small portions aie eoini.atcd. f,.r it often happens
ihat while an ovei'lyiiiK "r nndeilyinf; mass of -nei^s will .-xhilMt veiv re.nihir
:..m1 even lamellation. the sul.onlinate '• .s, dividing the raieareous "|„,il
Mi: (hsplay roiitortions „f a most ..o, ., .,| dcMTiptiotK Th.' .'n..|ssoi.|
iM'ds whieh fomi the sul.divisions. will ,

' and folded in a veiv ex,,a-
I'l-dmary mannef, or partially hioken ,.,, ',airm,.nts s.nrounded l,v
liniestone.

Tin: FoiovTii AM) Hsiiiwix Mimn.

The Forsyth and Baldwin Mines have been known for over 7.", years-
the first referen<'e to them ai)pearin,!r in a paper rea.l hv [,ieut. Urailley.'lt K
lietore the Literary and Historieal S<.ciety of (2ucl.ee. m the year' \SM)
l.ieill. Uradley ih-seril.ed thi- depo>it in the f<,||,Kvinf; niannei Phis
'icp'-Mt lorms a vein, or bed. l.om Id" to 12" thi,d<. and appear to traverse
the mountain in a .southwest eour..-. havins: a vertical positi,,n as re-ards
the walls of the vein. On the o, sii<. si.le .,f the mountain. ;it tho'dis
tunce of uj.w.-.rds of a mil... and in the direction of the vein, ore wa.s aj-ain
.seen in great abiiiKhinee."

Intliepul.licati,,n.softlie(;e,,|on;ical.-;iirvev,wctiixt hndrefereticetothe.se
..epo.sits m th.. report fo IMTy 4(i. The width .,f the principal ,leposit is
there stated to l,(. ii,,t more than I'lt feet, and as re-anls the extension, the fol-
iowins note is interesting: -On the .s,,ut hern part of lot 1 1 . r.moe vii, Hull, the
'>re IS 111 a bed. of which the .strike is north-northwest an.l south-southeast
'"".' ''•'"- •'.'^•''" ""'' "i'l' ill the ivar of lot l.>, o„ the same range -
which IS pre.-isely in the direct ion of the strike -t here is a pn.babilit vtiiat it'will
liecontinuous the whole di.stance between the tw,, point-. wi:ich is about a
"111... ISut as t he range, .f the ro.-k .appears to b,- running in irr.-guh.r .•ours."-
'"•casion..,! by undul.'it ir.iis in the .<t ratHicatious. it -rem-, pn.babl.. it will
-'ra.hially bend round to the .'astwaid. an.l cross the Catineaii farth.^r up."

And as to the (|U;intity of oiv in sight tli.. repoii go..s on to .-av: •Th..
'luantity of iron tiie iluli b..,! c,,ntains must b.. con-i.lcrabl... If i!s'br(.adlii
!'0 assum..,! at •_'(( feel, every fath.un foruar.l in it. wn h a v.-rtii-al .h.pth'of a
latiiom. would prol>.ably yi(.td n.t less than .'x) t,i (i,! tons of pure met.al."

The ore iis.'lf is d.'scribi.d as coar.se giamilar. carrviiiL- , consid..rabl..
amount of graphite .scal.'s in -oni.. plac(.s. An av, !:,^c .p,., „ of li... ore
analy.se.l i)y Dr. Sterry Hunt g.'iv..;

Magneti.- o.xiiie of iron '.to-O!)

."^ilica and graphite
. :;.bs

•'^'<'1""'<- ii'"i
tiii.(i.-,

In a sul).-e.|U(.nt rep.ul of the (,eol,,gical .•.-;ur\-..y. the width is >tat..d a>
1" leet. and the gra|.hite as assuming sometimes tlie form of veins of s.'veral
inches in thickn..ss.

mmm ^^^sm^^^'m^^msm^ ..^.w.



It seems stranpothal the Hull deposits were knuvvn for surhalonRperio.i

without heins further investigate.! as to their extent un.l quality. 1
1

w.i^

onlv in the vear lSo4 that aetuul explorations an.l d.velopn.ent wo k wen.

l.;.«un hv an American lir.n. The Forsyth and Co., of l>ittsbur,h. Uus firm

re.lizedthehiRhvalue..fthen.aKnetite,fro.ntheveryl.esinninsotnne.nK''P<-ra-

t ion«, and supplie(l it s w.,rks in 1 -ittshurph for a nun.lHMM,f yea« with the ore

is HTorted that in is:.5 about o,00iKons were raised. .\s , lu.re was at that t>n

no direet railway eonimunieation between the mines, an, '>^'='^^=^;;"'; '^

Inited States, the on- had to be shi,.ped by way of the K.deau eanal to Kms-

.tun, ami from there by lake vessels to Cleveland. Ohio. Operations were

-uspended for some time, owin^ t.. the disrovery of a new ore bed ,n Sou h

Cn'sby, Ontari... whiel. beins -situated direetly on the Hideau canal, olTe.e.l

.rreater ad\ aiitafies as to transpoHati.ni.

Operations, however, were soon resumed on the Hull propeity, and it is

reported that, up to 1S.5S, about S,(IO(t tons were shipped, averaging (,()•-(!

per cent of mettdlic iron.

In 1SG7 a blast furnace was erected, and it is reported that smelting

operations were comlucted in 1S(>7, and a part of 1868.

Theorestreated, according to Dr. Hunt,* showed the following analyses:-

Black ore:

—

Magnetic oxide of iron. .
7H-!H)() (metallic iron ,53-2())

Magnesia l-^^O

.\lumina •••'Jl*^

Silica ^I'-G™

Water ^"^'^

I'hosphorus "-OS"

Sulphur *"-"^'^

100-442

Red ore:

—

IVroxide of iron f.<i-200 \
(metallic iron 58-78)

Protoxide of iron 17-780 j

Oxide of manganese trace

Lime as silicate 0-700

Magnesia as silicate 0- l.'iO

C'ail)onate of lime 2- 000

Silica lU-*-»«

(Iraphite 0-710

I'hosphorus "• 0*015

.Sulphur 0*-^

99-295

Report of Progress, 186fr-9, pp. 2,5,=>-256.



'I'lic funK:cc \va> ill ()|)crati(m Cinni A|iiil .'7. i'. Octolio: 0, 1S0>, or UV.i

(lays, (lurillK which time thi'i'c wcic (iiii~uiiicii a- I'mHows: -

Hull ore l.Vl'it.ins

Ariipiiiii- (McN'ali) ore till tons

l.yi.")ton<

Scrap iidii 7.j i,,,,^

Liiiu'stoiic 211

<'li:iiv":il 24-'.7M' l>ii>hois

^Vood o-^
,,,,,,,1^

I'cat, SO tiius yielding coko Jl ti,") tons

I'ifl iron imKliiccd 1040 •

i:, t,,ns

The cost of iron thus [jroduccd was as follows:—
Oro, fuel, wapes $22. 00
Salaries and general e.xpense.- .'{.10

S2<1.,")0

If we deduct from the total amount of iron produced Thescra() iron added,
wc olitain a.s the average result.s during the time of the experiments, in 1.S6S,

the following figurt\s:

—

Daily production of iron (;.,", tons

Yield of ore per ton rA-o percent
Charcoal consumed per ton 2'A') bushels

I'eat coke 47 pounds

Leaving out the amount of peat coke consumed, we have a consumption
of ;57-75 cwts. of charcoal for a tun of iron, while of hard wood charcoal
tiiere were consumed from 84 to 3.5 cwts.

In Sweden the average consumi)tion of charcoal for smelting similar ores

was from IG to 17 cwts.. for the ton (jf white and mottled iron, and about one-
third more, or from 21 to 22c\vts.,forthetonof grey metal suit alile for foundry
puri)oses, or of Hessemer steel. At Langskytta, in Sweden, the consumption
was as low as V.i-'i to 14 cwts., while tiie very poor ores of 'I'aberg. where the
charge contained only 20 [ler pent of iron. riMjuired as much as .")() to 60 ('wt. of

charcoal per ton.

At the large bla.st furnaces of I'ort Henry, on Lake Champlain. where
magnetic ore. .similar to that of Hull, is smelted with anthracite coal, the
average consumption was fiom 1 • 10 to 1 • 14 tons, equal to 22 to 2:j cwts. of

anthracite, to the ton of i)ig iron i)roduced.

The composition of the charge of the Hull furnace was very poorly cal-

• ulated, for besides limestone, consideralile amounts of clay and siliceous

sand were used, which were entirely unnecessary, not only decreasing the

capacity of the furnace, but also increa.-ing the consumplion of charcoal.
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wliich uiisi'\cc»ivc, lioitii: -•:>•') Imslicls jxt ton. 'I'liis iilonc appears siillicicn

1(1 fxplaiii the tailnic t(i pniiluco iron pnilitahly at Hull, wlioic the (piality o

iron niainit'ai'lurcil wai iiulccd excellent,

Other reasons were advaiieed in e.xplunation of the failui-e oi' sineltinj

operations, and airioiiust these were the alisence of Iralisportatioti facilities

and the lack of fuel.

In euiiiparini; tiie.se locations with otiiei' mines, we find, however, that

there arc 'iiie important points in favour of tlie former, tiiat is, ore and tlu.\

occur to;;et her in clo.-e proxiinity. The l.ond lerry mines, in Nova Scotia
at th.-it lime were wiirkiny: under yreat disadvanlafres as to the (lu.\ and fuei

sup[il>
.

'I'iie latter h«d to he l.roujiht from S|)rin,!;liiil, in the raw state, and
coked at the mines, or as coke from I'ictou. a distance of ,S() mill's; the fluN

had to lie transported from Urooklield, 44 miles di>tanl. Ajiaiti, the ores at

l.olidoriilerry were not nearly so rich in metallic iron a< the mafjiietites from
Hull, and .s<imetimes they al.so had to lie carried lonj^ distances, Takinj;,

therefore, all things together, it ai>|>ears more than prohaiile that the uusuc-
ce,ssful operations were not only due to the lack of transportation facilities,

and fuel, out also to the ine.\j)erieiice of the maiiajrement. which seemed to he
incomjH'tent to deal successfully with the impoHanl questions arisinjr out of

the gradual development of the enterprise. The consequence was that the
mines were shut down, the old furnaci' was re ved from Ironsides vilhifje.

near the iiaiik of the tlatineau river, ahout ISSO, The mines have lieen

lying idle ever since.

In order to form an idea of the extent of the operations carried on in

this mine, and also of the character and quality of the or.- bodies, the follow-

ing desi-riiUion, hased ujjon a thorough investigation, is given. It must he
borne in mind, however, that, owing to the long suspension of actual miniri"
work, all the pits and cuts were filled vith water and debris, that some
of thetn were covered with brush, underwood, and even trees, and that on this

account the examination was not as complete as could be wished for. Pros-
pecting pits and ditches, which, at an earlier period, served to throw light

on the extension of tlie deposits, were filled with waste, and covered with
ilense vegetation. Hut in some jdaces. where the exjiense was no+ excessive,

these were cleaned out: in the nuijority of cases, however, sucli a procedure
would ha\e involved a heavy outlay, for which ikj provision had been
ma<le.

The principal operations carried on at the Forsyth mine were con-
fined to the southern poilion of lot 11, range vii, of the town-
ship of Hull. (See fig. 2). They consisted of a long, shallow, open-
cut (fig. 2b), commencing near the road to Old Chelsea, and con-
tinuing into a hilly range, which traverses the country in a north-
westerly direction. The main strike of this open-cut is a little north
of cast and west, it.s length is 7:?o feet, its width from K) to SO feet,

and Its average shallow depth from 25 to .)() teet. 1 here are two levels in

this open-cut. One conunences near the road, and represents an open-cut. 1
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((i>;. -'h), upproximntdy on the same level with the iimd; atul the othe
marked II, in the same (inure, lU fid higher than 1, liciriR the main levi

upon which all mining operation:^ were i-arried on, and which extended fi

the full length of tlie main open-cut, that is. f<jr 7:{.") feet.

Thiif open-PUt runs through a helt of crystalline lime.-itone. which .strikt

in a northwesterly direction, and ha.s an approximate width of overa mili

The open workings of the I'orsyth mine alTonl noi'd <)p|)ortunity to stud
the character of the ore containing formation, the limestone. In looking i

the cry.stalline limestone formation, as a whole, we cannot hut come to th

conclusion that it has at least where the Hull injn range is located-
i)een involved in u .series of foiiling and disturbance. The direction i

the crushing force was apparently from the northeast to the .southwes

and it inchu! 1 also the iiia.sse.<! of iron ore a,ssociated. The result.^ of tlie.«

pressure forc« - can he well studied, by examining clo.s<>ly the walls of the Ion

cut in the foiniation. In .several places the rock has assumed a decidedl

slaty and ,schistose character, as will be noticed on the northern side of th

cut, clo.se to the lower bridge (.see fig. 2b), about 2.S() feet from the entranct

Hero a highly decomposed, blackish, graphitic hornblende ...jk has l)een cii

off by a nearly horizontal fault, which, along the lines of fracture, exhibit

magnetic iron ore of a crystalline character.

An analysis of the ore, which occurs here in the form of small pocketi

gave the following percentage composition:

—

i^ilifa 14-l1)()

Ferrous oxide 2;j-66()

Kerric oxide 51 .870

^ulpliur ().23()

Phosphorus 0'004
Metallic iron 54-710

In following the lines of fracture, we noticed that decomposed, greenisi

slaty material had filled up the cracks, which at some places present slickeii

sided surfaces, as a .sign of movements of the rocks. Immediately under th

little bridge (A in fig. 2b), a numl)er of pockets of magnetite can be noticed
Their form and arrangement in the wall are very irregular, and adding to thi

the crushed condition of the containing rock, it appears that this part of thi

formation has undergone a considerable amount of disturbance. There i

no doubt that the little pockets, above referred to, are parts of a
ore lode which has been opened up and followed in the lower cut (I), bu
which has been thrown out of its course towards the north, and cut up b;

dynamic forces; this is also indicated by the widening out of lower cut (I

towards the location of the pockets of magnetite, at the places under con
sideration, which necessitated the con.struction of a bridge on the level o
cut (II).

The ore deposits, themselves, sometimes show many fractures, especially
along the contact with the wall rock. The individual lavers, where hart

wH-
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ctiouRli, HIT lirukcn into siiiall l.luck.H, hy Iraitun',-*. wliii-h, in I lie miiin. arv
imlt'iK-mlcnt of tlicHc III the layers HiiiniuiKliiiir tli,. ,;,iiii'. Aisu. Dn-x-'Kin

:.lly, joints ami faultn cut across the on' <li'|M)f<it. I'l.r tin- rii<i,i |i,iii tiicrt' is

littU' diaplaccnii-nl aloiiK fmctuivs. ami wiicir (li-i.lacciiicni ,l,,fs ..criir, it h
lin'tisurt'il liy inches rather than feet.

In foUowinK tlie lower cut (I), we lin<l alotm the northern wall a tiiiiiilM.|

'I (uitcrops of niajineiite, which seem to con^iiiui,. the continuation of otv
l.'.ie- partly wt.rke.l in the lower <Mit. The lust n,e !,„!(• ol lar«er diinen-ioiH

i ue meet is at a ch«tance of ;tL'."i from the eiitrame. markeil |{ in (ii;. Jl.

Tliis outcrop seems to<'or!-esponil with a vein.

(

'which appears on l!ic northerlv
lace of the lower cut (I). .\Ia«netilc oir. Imt .some of it of impui-'- 'Kuiactci.
can he seen all over a wiilth of 4 feel. It occurs here inon; as an acciiiuulatioi,

of smuller pockets tliaii in a vein-like fMnii, an<i in the vicinity of this place,
in the hottoni of the lower <'Ut, a nunilier of pockets may In- noticed. Some
of the ore is eompo.sed of very puiv inaKiietite, while a large ()ortion of it

iK an intimate mixture of hornhlende rock, maRnetite and hematite, with
flakes of praphite distrihuted throiiuli the whole iiia->.

Allot herout crop, I), apjiears near the face of the lower cut, on the north-
ern wull. This ore is here irivpularly distriliuted over a width of 4 feet;

nuichof it, however, is as-iociated with country rock. The outcrop in (' is in the
form of a vein, with noHJi westerly .strik<'. and dip to the north; it has a

width liereofa|>proximately 5 ft-et. is made up of parallel stiviiks of ore, of
country rock, or of a mixture of both, and continues we.stwanl. This may
Ik! seen in prospectiiiK ditch K, which shows distinctly that the ore lode eon-
.stitutes a ver\ strong lead, extemlinir, imt only horizontally, hut t(» the
dei)th as well. An analysis of a sample pave the following percentage com-
position:

—

Siliceous inattei- (i-(HN)

I'errous oxide 2ti- 100

Ferric oxide ,",1 .,S()0

i^ulphur 0.07,-,

I'hosphorus O-OlO
Metallic iron .,(). ."itJO

r Near the southern wall, in the face of the lower cut , at I', fig. L'h, appears
another outcrop of oir, of a width of 4 feet, di|iping a little north, and
striking in a westerly direction; its whole habitus is veinlike, while the ore

itself is co!npo.sed of a number of .streaks of pure (ue, and a mixture of

black hornblende rock, with magnetite. A samjjle of this ore analysed gave

J the following:

—

Siliceous matter. ... 1 1 ..jSO

Ferrous oxide 24 •4:50

Ferric oxide 4S'410

Sulphur 0-:570

Phosphorus 0-i>()4

Metallic iron 53-XSO

'vtvdwA^ -i^crir.'
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It' ''<>iiiiiiU!ii ' iti ii wi<>«tcily iliiii tiiiri i^ ifidii'.'itcil li\ .1 -iirMk iif iiiiiB

iiclitc ere M'V! I:; ll.'-lici* in wiiltli. :ili>ni? the -.nilluiii ,.11 iippiilflill,

liiniiiiij: ;i |i si iif I 'I. 'Hull' «initliitl> |Mirtinii uf tin vein

Ni'Mitlu" Miill M frrn ruilirr iif the M|ii'n-i'ilt i-i a 'lii ill -ilmlt . i ii';iiiirili|

I'll ll.H >1|J 1:;. I' tl fee I't. riu-< .-IlIlll I-' ITfMirtcil til ll.lVf .•.(•|\''i| !»* 11 lllall

hulc iliin ,s; ihc iipcii'l - ', ;iiiil In riiiiiicrt f hr shaft al .'ill ti'ft lU-pfli witl

till' liiaiii ^lial'l. • '•utfil I'arlliiT rinilli At tlif time of the cxainiiia

tiiin llii^ lilii li II of \\ali'r, ami imtliiiiK nt' any iin|iiii1iini r miili

III- (ictrctiMJ ii ails iii'ai' till- --UiliU'C.

Hi'tiiiiiiiK l)iiil!?c at A. wr fiiul in tli«' upper ji" I'l (II)

a miiiilicr of nut .,, unrtitr all aliiiin I hi' niiilln'rii waii ;ilsci a' ajmin
(i, al'iiut 4(1 fiH'1 11 i:i ^ ll"' l>r cjiic, in a wcstiTli ili ii-cti'iii. Iloi'i', i'l i

rrusticil znnt', a n -iniall liapi'il lU'imsit- ran iir M'cn, whosi

largivt iliiiii-ii-'i.; .. Ihrst' cniall patihr> ap|)«>ai' to In

the r»'ini]ant> 'ri'aci\' worki'd mil fmin thr ilppiT Icvii

nr a poitiuu oi .,1.1 11. liiiiiti'il, pucki'ls 'if oii'. I'lilluw in« aluni

till' wall just icti- .i! UP . 'ii-c il,c ri'-ult?< iiT ilyiiatiai- pri'.x.'Uri', in thi

liliu'.stiiru' ina--i'- In •
|

,i, ihf mck has as.-uiiii'ii a ilcciilcillv >lat;

or .^flii-t'i-i' sliui' .III' tlihiujihuu: wilh thf ili'xcliipinrlil of tali'iisr la.attiT

Nuiucnms ciack- in. I faiilt.s ran . .-fii i.n 1m. ih tin- «(>uthiTii ami northort

wall, ami. on a. • .iml ..I tlii» hvva- h rciiiilaiity in which ihrsc miuiII (issitnv

:i[v .rian^i'l, ii i- virv liilliriili i.i ,iniv<' ai a ili'finitc i-uiiilusiMn a.s to tin

ilirrrliim of tlii'-i' rm-hiii); fnni-. This -lii-aiini:. ami consciiucnt fanllmi;

has iimlnii rci||\ ailVi'ti'il thf valui' of some of thi' oii' lodes aliovc alluiU'il to

in I ullitm ami -iilitlin^ tlii'iu up iiilo siiialli r palrhi's and poi'kct.s, and di'

poitiim tlii'in .- .ini'linii's nut of llir jrciu'ral laitsji' of thi' ore lodes. I'^lickcii'

sided surfaii'- fan Ke noticed, and the sides of fhe-ie tissu|-es are often co.'itof

nith a sofl. fiieenish. slip|)er\ iiialiTi,al, pmlialily linelx' cni.shor. chlorite

and hoinlilende, a> a lesnli ..f the action of the ilirii.st niovcnii-i'.t

.

.\I a point al.oul .'ilid feet fimii the entr,ince. and n. ir l he main shafi

K. two parallel \eins .-el in, .mictions of uiiich iii,'iy l.e .seen in the northeii

uall, at II aiiil,!. The ore lode at H correspond- In i he detailed arran({»'nienl

of its -ecti.in, ;is uell ;i- -tril • ami dip. uilh \-ein :.t C. ;uid may he said to In

identical with the lalt.'r. 'I'he ore lode li,,^ a width of -i'-'.i", tuv

i-.ii;sists of a nuini.er of -ireuks. cinposed paiili, of clean niagnetitp. and ii

niixture of the latter with a fireenish black iDrnhlende lock, hut the wholf

of the vein appears to lie of vei \- proinisini; character. .\t a disfinco of .•

feet, to the north, another vein, .1, can he noticed. This ore lode has a widtl

of 20". consi,,ts ot .altci'iiatins; streaks of pure ami lean ore, has i lu:

same -trike and dip as the ore hide m II, and can lie .-ecn in the wall up te

the crest of 1 he hill, a heiiiht of 4.' feet

At a distance of 4(1 feet from vi'in II another pronn<iiii; oie ioile, 1,, is

noticed. Conforininti with the strike ami dip of all the other veins so far de-

scribed, it has a total width of I feci. .\ section i- given in (ig. -i-
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A- will U- -fi-ti In. Ill tin- linmr, tur .„,. „ .,-i:i..lm!.-I m ,| i.|,|„. ,,„„..
vliirli an- .li«tinKiii.-.li.'il li.,i,i the .(iiiliiiiiinu |..| ni;ii|..i, |,\ th.u r,,nliMl- m
iii:iUlll>titt'.

Tlif on- KmI" Ims no well ,|,.ji,„.,l „,,||, ;,. ,|„. ,,j;,,,,,|, ,,, ,; ,,, ,,, ,||,,

' im->t..iic 1-
.
i.c (»t {rni(|iiti,,ti. ..tidiii.inf.l l,s I'l,- |,„-riiM' „\ l„,i(il,|,.|„li,'

iiK.t.-iiul. rhr.liMr;M-I.M ,,f I III' Ml.- \:i,w~ i;.ll„-i »i,|,N r|„. :,wi ,i,,. m:„|,.
II. !..• -.1,1 tu -MMM-I ot :|l.nlU .-.lUai |.n.|MHl!.,||- ,! l„;m,|,,|,t,. :,,|.| imIIL"!..

,
" '- Nlrfiilvvoi,.; /, T'M ,11, ,,.,, |,;„,l ,,,,

; , I' u„.„ M.Miiir r,"k; ./ .,„„.,
-rlii-I .i,|..riti,.., ,, ;t ,|„.|.U> -.r..; / ;t

' , i, mm li.ir.l ...v , l'.,.il, » .,11. ..I llir ..,. |.»|.. ;ir,.
ciiiii|ii>i«Ml III hunililriiili' riiik I

iniitcrials, tlmuiili /.mic- .i|' piiiv ,,r,. ,,,;,^ |„. mo(!i',| hi Uv,> p'.nrv I he
kMliguc ronsi^ts |iiiiici|.ally of ilaik ilivfin-li li,,n,l,|,.|Mlr, „>inil n,,,- ,.l' :i

>chi-t. , chai-aff' uit li -ticMUs of r|,|,,|.,ti. .m,! ,itlici- iniinir . .,n-.titii,>iiis ul

thi' Uall-i-iicl. 1,1 the I,.:,,,,. I- |„ii|,,,|i. tl,.- : ;:ii;iirlilc i- r\ru\\ , I ."..unnati-il

Ihn.iitrli the luck while llnf Krccii Micalv. ,
i ,l,|,.ntc ahIi lari;c mm!,., aiv I iv-

•I'lfiit. Ill the sfUaKf I'laiifs xiiiirtiiiK- a lillli ,1' -.-alv ) ; a, with i<|-;t|itiit<'

ran . ni.tic«M|, thi' latl.'i- i-iiriM-titi;; u\ ai,'i;iv!;a!inii- ,.l tin. ami iaijicr --I'ali-

All analysis of a •aiii|ill' of the oii' );avf tiic follow Jni;:

MliiTdii- mat III

I'cirous oxiilc .

I''('iric o\iilc

Sulphur .

I'hosphnru.-

Mctallic iroti.

ID-lllHI

:;(»-7:{()

|(1-II<H)

D' iio

(i-()_'ti

.")(i-(i."i(l

In oxaiiiiliilip moi-c closely the upper poi-tion of all the ,ein-, .1, II, an I

I-, V e notice that a fault has cut off ail of them, ami tliat lio !:are of the veiii-

,ali lie 'leterteil. aliuve the fault, cjo-e u, the cre>t of the u.,ll 'I'liis fai.

apparently strikes noilliea.>t-ea-!. with a noi-tlierly dip. ami :i- . iiiualioii

'an 1)0 trueeil to the southern wall. The ideal pio(ile ,,f the ore ;,m|.~ descri-
ed ahove i.s jiiven III lij: 4. which repn-ent.- a cut '.e;1ic;il to the lied,|!!.ir

planes.

We see fmin the alM,\e .Mit. thi of a iota! <( 17 feet. !' ,ct i- r, up
hy ore lodes, ami S feet l,y country <r,,rU. a ici to u liich tli^ ,\ liter will refer

later

111 i>roceediiii; lie;,.i,d veiti 1,. we notice ii" more ' on . mtcrop- of iiiipor-

tanee, until we rci -h the end of the l,,n'_' cut Heir, uiifoitunately. the
whole face of the cut is lui' liy delfi-. luit at a h.-i<!h- of lT) f,et, in a prosjxTt-
in^dil.-ii .'(! feet Umfi. .i feet waie. and iJ feel u.ep. ci.-vuii; a i:r\me. we find



(II

scvonil outcrops of fjood oro, witli layci-s and streaks of croonstono, prolviUl

liornlilcndic rock. Of a whole l)rcadtli of I'l feet, the ore is dislrihuted ove
1") feet in the manner indicated in ti<;. "i.

An analysis of a sample of oic i;ave the following: -

SiliciMius matter 11 .()()()

I'errous nxide •_>(). KM)

Ferric oxide ."i7-.{l()

f^ulj>luir (|.:','.ll)

I'hospliorus (l-llj 1

Metallic iriin. . . tiO- ItiO

jr.

I'Ki. 4- Siciioii tliri)iit:li iiiv liHli'S.it J. II. I.. Scilc 1 iiicli )<i S fii'i.

a. 47' of (ire (sii' l-'ii;. :i); /). S" of iKirnlilciiilc. willi streaks of (uc; r. .">" of rlraii or
mixed whh eonciiilniiiin; ore; (/. !l feel irvstallim- liiiiesloiie; i . I'leaii ore from l.V to Jd
wide.

Most of the ore here con.sists also of |)arall"l rich, and lean zones, and ii

Ixirdeifil to the iioiHi and south i)y crystalline limestone.

In i'oMi|iariiie; lh(.M> outcrops with tlmse occurring at 1.. II, and ,1, espe
ci.iUy their siiikc and dip and fieneral haliilus, one arrives at the conclusioi

I'll:.."). SiM'tidM lliroutli ore loiles Ml .\I. .S'ale I inch lo ,S feet.

(I. ti feel of or-; ^. •_'()" of lioriilileiidi. rock; < li'-li" of oic; (/ S feet irreen.ston.
(noriit)lemie rock .') ; r'. .")'-(i" of on .

that, apparentl\ there is no rclatinii or conne.\ion l)(>tweoii the two series;

and that, therefore, they should constitutf two distinctly separate ore bodies,
which ha\.!jccu worked from tiie ui>p.i icv.-l. \\ e .-.luiuid ihrn also jud^e that

iEJ^saSt." TI ruV^:..3isr«iiBL:



X.

.1 n.iitimiatiun of this sironi; ..ic |,„lc at M shuul.l !.< met with in the h....r

-lit. ..ithcr in th.' l»,tt<m. or in thr walls. As liitl, ,|,| |„. .<,,.m in th.- lailor
!n ju.slify this c.ntcntioM, and as the l.,,itnn, m' ihr Inns: rut was ..ntirciv
tillcil with (h-hris. fxcludiMK Irnni vic^u any |.os>il,|,. ,.x,„„uivs „f urr
It was out of tl... .|u.-stion t.. slu.ly ihc pn,!,!,.,, .,.,! ,,n i !„. a|-|»':irai s

and facts picscnlcl. Hut inf,.mia!ion nrrivcl , .•nnn- ih.. workin- of
tlir o,v l.odios in the w.-I.'ni |M,:ii,,n ..f th.. |,,n,i; ,-ut, M.,.,n~ t,, point to" h."

proi.al.ilily that hitir or,- wa~ mined Letuccn )h,. I.|..' -haft K ari.l a pouit .\

isfc li^'. 210. cxrcpt that whi(di (•ainrfronilli..\(.iri,.l, ll.anij I.. .M,,i(.ov.t.
l.tkinKintoconsid.'i-aliou the fault whicii rut- ^^\^i thr ains at II and ( ; in t hi'ir

higher poi-tions. as ahovc icfcricd to, it would -.Tni that the veins at II, L.
and M, are the same, the loiinei' ha\ uii!: I'eeii eut off. and its wesleiii
portion thrown out of its eoiirse in a .southerly di,.-li,,n. l.v disturhin- l.ures.
One fact, lumever, seems a-ainst t!iis supposition, and that is, the .apparent
Vm\ of uniformity of l,oth .ue l.uh.s. While in II .an.l !,, out „f a total of
17 feet, !» feet is taken up by iron ores, and di-trihut.-d over only two veins
of a nii.xed character, in .\l we have, out of a total of 21'- (i". altofjether
I.-, feet of ore, distnhuted over three veins. From what can he noticed in
the his cut. ,as well as in other nutus of like chara.Mer. the .same or • lodes
.arc suhjivt to ;rreat variations; they sometimes ,-plit up into sinaMer veins,
which may a«ain co,alesc( ,ind form a wiiler vein: they suddenlv take the
-hapeof a drawn out h-ns,

. :Mid so.ui. I or this reason th.' lack of uniformity
s.cnis to form a weak criterion in this c,c c

rollowitiR th<. ore lodes from M. in uesti^rly direction, we lind no out-
crops in the little ravin.., f,u- over l.-,(l Icet, hut pr.p.-..edins I Ulier, to point
uher.- a de(.p natural cut conun..nc..s. w<. hnd .-..veral e.\po-i,ivs of or.-, .sonic
of whi-h. however, may he larj;.. lumps of inm ore from the .lump. .\t a di.s-

tan.'of l.s;Ofe(.t from M,a lonsitudinal opi.ninK iias h..en made in the strike ..f

the ore lode, measurin;,' ,S() f.-et In lensilh. and 12 feet wide, but the .lepth of
the shaft. CPU account of the latt m' heiiis tille.l with water and dehris, ..ouM
Hot he measui.'d. i'lom r«.lial.le inhunialiiui. h,.w..ver, it has l)e..n ascf.r-
liiiiu'd that this depth is ]()(i feet.

i Th.. luily ...xfiosur.' of or<- in this sh.ift wa- at the west.'rn face, where
ahout I tVet of ore. intermix. ..l with c..unliy n.ck, could he s....n. This width
o| or." is report. .<! to have liei.n maintain. 'd to the liottom.

g It must he n tion..d that the lin.. Ii..twe(>n lots 11 and 12 crosses shaft
I) e.xa.'tly in the mi.hlle (,se.. li- 2a). and th.^it operations on lot 12 ar<. of niu.di
later .late than those of the I'.usyth mine. On this property not nni.h de-
velopment work h.-is li..(.n don... and th.. only outcrop which ini,s n.)t oiilv an
ecotiotuic hut also a s.^ienlili,. value. .)ccims in the .lirectioti of the loni; cut,
ah.nit ;!.-,(i h...t from sli.aft I), 'rh.. w.ukinfrs c.)nsist of a r.atlu-r shallow cut
into the sid." of ,.i hill, lollowinj; a vein of iron oir. hir a distance .>f 22 feet,
Mild a wi.lt h of fr,,in 4 feet to (i leet. I he ....•tirren.c of iron ore appears to
Ix'.somewhat co]iipli..ated .>n this spot, hecaiise a vein of 2 feet wi.lth. of e.x-
c<-il..til or... o.'(.iirsat th.- lace, and also in the bottom of the cut, whil." there i.s
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:,p!.;irciil!\ aiKillicr vein iiiiiiiciliatcly !.) the Irft ,,| i|,,. (..iIiukc to the ciii.

IniniiiiL' a s(i-cm1Ici1 M:inkct vein. 'lli,. .,.iii i,, :|„. (.,.,. ,(„. ,,;„ ^,,,„,|^ ,,,

liiivc l.ccii cxiu.mmI 1(. (liMinliinir loircs, licc;iu-c ils vcrlii'al rMiirx. is nl" ;i

uiiuiiiisr rharactcr, cliaiifiiM!; fini!, ;; jinillicrly stc.c|. dip in ii- up;,,.,. ,„,iii,,ii

ti.a latlifi-dat diplo the .-ninli in 1 lie liditdin of t lie pit. 'I'lic v, hoi,, plionoiu-
<-i;, .oiiM not hcsliKliccl very \v<>ll on ai'couiit oiihc water ii! i lie woikinns.
Ilowcvc:'. two tlicoi-ics may l.o advaticcd in explanation of ||„. .,.|,ni'. \( the
vein appcaiini; in tlic iM.ttoni of the eut uas found to .-..ntnue i hroiiirliout.
anil coniieeted with t lie one in the face duiini; t lie co;!!,- on, rations, t|ioUi;li

tliat cannot now l>c determined, then t lie vi^in appeaiiiis: .•!, tiie vi.le, n.irt li of
tlieiirift.hasno.iieneticc lexioii wit h I heone Jii.^t docrilM-ii. and il- i.o-ition
nui.-t he exphiined hy otiier agencies than I'aiiltin.i: niovemeul-. If. how-
ever, :io oi-e wa.~ mined from tli<' \-ertic'al vein, except perhap- in tlie I.,west
pomon--. and at least for the .li.^tance the horizontal hed appear-, then the
lat;ermustliav(dieeiii>ai1nftlie vertical vein..i:id ha- Keen suhjected to diMri-
Imt ili.i: force. ,\\lii,-hpr.iliaMyl,r.d.e off the vein, and pla-ed t he .-aine. wit h the
cuntainiiifi I'l'.v.slalline limestone, in the present [xisition. lie this as it may.
the wiiole formation has heen suhjected to a -eiie- ol foMinj; and di-tiirl.anc"e,
whiidi cannot he well stu.lied on ;,. count of , he hiile devi lopment woil done
in that part of the pr('p(ut\-.

A sample of maj;iielile. from t he ore lode ue:ir t he ent ranee. >v.i> anahx-d.
and i;ave the I'ollowinsr results; -

Siliceous matter

Ferrous oxide. .

Ferric oxide. .

Sul])liur. ...
I'liosphonis. . .

Metallic ii-on. . .

S-(lil()

-t).N7()

'.N-SdO

ii-47:{

.-'•l-'O

Another openin-r on lot !:.', farthei- >outh of the one just de,si-ril.ed (see

hfr. ()), consists of a shallow cut into the side of a hill, aliout I'M feet Ion;;, with
a face of ahoiit LV) feet hi<;h, and 1.") feet wide. There does not >eein to he a
rciiular lode of the (diaraclci' met with in the ureat cut of the I'or.sytli mine:
the ore occurs here I'athcr in lenses and poidu'ts, and >treaks of an irre,t;ular

character, apparently constitutina: ;•, v.'inlike hcdy. It contains a creat deal
of iron pyntes, and its value hu' snielliiio; junposes, on tli.at account, is dimin-
ished.

An analysis of a sample, -upposed to he tlie averajic of 4 t'eet of luv. pave
the followirif!;:

—

^'l''':> 17.220

^"'P'""' 1-()71

I'liosphnrus ().()4()

Metallic iron .")7-l;{(l

TA^<iek '«ic«p7>!>vm>^ -.w>nSIE'*>«*T»l.'»V'»«= I •-i'^-
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Till. |{ai.i>\vi\ Minks.

Tii( sc mines uw siliiiitcil in the iinrtiii'in pnit nf IdI 14. laiifif vi (.set-

tii;,. 7). and toi-ni llii' ciiiiliiuuilinn of the inm iiearimi t'oiinalinn (icsciilx'il in

i-i.- n"\ii II Willi the I'ci^ylh mines. What has I.een .-aid in general ics|iectin;;

this formation, fully api'Hes to the Baldwin mines also, with the siiisjle

e.\((>i)lioii, as regards the oi'*- deposits, lliat <hey do not show such reiiulai'

veinlike hodies as are ol.scrved at the Knr.sytli mine. .\lth(>Uf!;h very iiiimer-

I

Vr

^^.>, Zff/ /J, fianffc IT, Jfull

\ <53? ,;^-

Zff/^ /3 , Jfanyc Mi

i-w.. -HaUlwin hKations. .•scale 1 iiirli ti> :tlM)

ons. anil (piite e.\ten.sive, the or<' deposits constitute lather an aceumuialion

of small, and iaij;e pockets, lenses, dissemin.'itions, an<l deposits of irresiular

shape, followinj;, more or less, the <;eneral trend ohseiveil in tiie I'orsyth

locations. Tiie veinlike character is pronounced in a few places only, and it

.seems that the formation, in K<^iieral. has heen sui)j(cted to (listiirl)iiin forces,

wliich are. to a hrse extent, ii'spoiisihle for the detached position of some ot

the ore hodies. The occurrence of tiie oi-e is confiiieil to a hilly raiijie. in the

northern pait of the prope.'ty. witii east -westerly strike, and is distiiltuled

over a length, of appro.ximately 1.10(1 feet. The oic i- covered, for ioiij:

.stretches, with a capping, and only occasional outcrops in the latter indicate

its course, and contiiiuutiuii in an eist-westerly .sense, Tiiere has i)eeii a j^reat

deal of work done all ovcrtiiis pal'l of the i)rop( !lv, hut it is of a more scattered

ki M ....U- ig^g^'^^g^^gB
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n.i'ujv timn that ot the I'uisytli mii,.". an.l .•,,i,lino,| t,, (|„. j,.,,,, ,;,„g,, ,„,,, .,

lrMi;th cuiislitiitiiiK lUMily the wliol,. wi.ltl, ,.i 1 1,,. l„t. Tlii. work >i.|"-

iiiostly «i ..p«.n-<ul.s, pits, exeavatiuMs, milI .,iI,,., work ui varied ,i,.MTi|.tiMn.

Tlic most westerly pit f\„. I), |,;,s a ui,lth of _',) f,,.i. a IcuKtli ,.r J(( leet
a-Ml an appruximate .lepti. „\ .;\) leet, \V1„.„ vinte,! it ua~ tilleii with water
:iii.i a thon.iijih exaininali..n of the wall an.l l.otton, roaM. therefore, not l,e

UKel.'. The pit has a serier.-il ea<t-west trend, and nn the .-astern face a vein
olironoi-e:i()"inwi<lthcanl,en,.ti,e,l.inaroai-elyerystalliMelinu-t,.ne

A saiiii)!eof ore from the dump i,Mve tiie followmi.' analvH<: -

Siliceous matter
II .,„,()

Ferrous ,.xi,le :{„.,.„„

I-Vrrie oxide
4(i.!»<)(l

•"^"•n'"'!' (,.2o:{
I'hospliorus

„.,„j,j

Metallie iron .-,,;.,;„„

The ore is not pure. hornl)lende rock iieim; the principal admixture. It

occurs in parallel streaks, and gradations, due to .n.^ presence of impurities.
To the west of this pit the vein can Ik' n.iticed apain. t iirnin;; more to the south
m a width .,f i'-n". Streaks of rich ore occur in th.- .southern parts of
the vein, while im|)urities are more fre<iuent in tiie remainin« parts. .Vhout
70 feet to the east is another opening (Xo. l>). .'()x 1(» feet an.l 2.5 feet -leep.
m the curse ..f the vein f..un.l in Xo. 1 ; hut as this pit was al.so filje.l with
water, .n.l as no .)re coul.l he seen near the .'ollar except a lew small po.d^ets,
tio furth,

. details can he fjiven,

A .sample of ore from the.se pockets gave the foll.)winK analysis:—

Siliceous matter (J-7H0
Fenou.s .)xiiie

.'It- 1!>()

Ferric oxide ti(|.7!)0

•"^"Ipl"!'-
(I.l7:i

l'hospli.)rus
().(lll>

Metallic iron li'-'tSd

X.Mthwanl from this pit .several outcrops of iron can be .seen, some of
them of hifrh (juality, hut as the work was rather .)f a superficial character
the extent .)f the deposits coul.l not i)e well estahlislied. From what can Le
seen, it appears that the ore occurs in pockets, :mi\ small leiLses. having no
••onnexi.)n with the vein .lescrihed in pits 1 ai.rl 2, hut forming detache.!,
is.)lated masses.

-Vhout St) feet from Xo, 2, northea.sterly, an.)ther pit (X.,. :{). has been
-unk, in what appears to be considerable accumulations of irregular deposits
of ir.)n ore. This pit measures approximately 4.j feet X :{! feet, an.l its
'iepth is about 25 feet. On the western si.le of the shaft a number of p.u'kets
appear, but whetliov f hey form part of a larger deposit, or of a vcinlike ...cu,-

^^^WS^'



roticc. could 111)1 lie ilctcnnincil. Much of the rot'k. wliicli coii-^ist

of tin- iisiijil il.irk. irrcenisli, liiiniMfiiilc v;iri('t\-. iind whicli <'aii Kc

iii'oiiri'l the pil. a-* well lis on tlie siirfacp. contains oro in streaks, i

irregular pixkcts, ami iin[)rpsn:iti<)ns. In some |ilacos it occurs in si

pure, patclios. of the size of one's fist.

A sample of ore i;;ive the following aiial\sis; -

s tiiostlv

seen al

ti lonse.s

Mali, hill

Siliceous mallei-. .

ferrous oxiilc. . .

I'erric oxide

Sulphur

I'hosphoru.s

Metallic iron.

."> • litil I

2S.,S(li(

()1-Sti0

(I- 170

ll-IIIICi

(ilj- 1(1(1

A I

tion, ;. .

sive are:

and the

as oliser

.\ >

tion: -

.1 distance of about .Vlll feet from jiit .No. :{. in a northeaslern direc-

;ood de.al of strip|)in{; and blasting has been done, over (piite .in e\ten-

I, .\o. 4. The rork is rusty lookinfr. sometimes f;reeiii>h and blackish

ore seems to maintain its irregular distribution throughout this rod-

ved in pit :'.. lnit much of the ore is of excellent (piality.

;ample of this or(> analysed gave the following percentage coniposi-

Siliceous matter l.).:5S()

I'crrous oxide :il .240

Ferric oxide 4S-.")l(j

Sulphur 0-0.")4

Phosphorus (l-ol.s

.Metallic iron .")S-2U0

.At a distance of about lllO feet from pit 4. an area meisuring about

tit) X 41) feet (No. o), along a liluff of rock, has been thoroughly strip[)ed. aiu

ill .some places blasts have been put in, which, more or Ies.s, exhibit iron ore. Thi

formation is the .same as ob.servcd on Xo. 4. being blacki.sh green, hornblende

occasionally grading into a mica diorite, of which the rich bluff just mentionec

coi:sists. In many jilaces the ore is adherent to the rock, and no di.stinci

selvage can be .seen. Impregnations are freijuent, and sometimes accumula

lions of the latter form considerable parts of the formation. Xo distinct

\eins. or veinlike occurrences, could be recognized, and the nature of th«

rock, so far conducted on that spot, seems to substantiate this statement.

Just below Xo. .") an open-cut into the hill. So feet in length, and •H) feet

in width, has followed a deposit of ore, whicli ajipears to be of considerable

dimensions. .\t one place, at the western terminus of this cut, in the face, :

vein of iron ore of a mixed character can be noticed. This de[)osit. at the

western side, has a wiflth of ll'-6", but of this, however, only severa

parallel streaks are really good ore, the remainder consisting of hornblend*

rock, impregnated with magnetite, and sometimes mixed with iron pyrites.



A .S!llH|ilc ol' ,„v t;ik.MI llni,, III,. pntiri|,:,| VCIU -MVC tlir h,|l.,uili^

(Mi>itiofi wlii'i] alialy-cil:

Silici'cMis iiialtcr.. "-(iso
IVrinus oxiili'. . .M-rno
I'cnic iixiile -- ,-,,

'"^"'I'liur ,,._,,„,

i'li(is|)li(irii, (.Ill •

^'•'='"''' "•<"'
(i.;.s7o

Tin; Iawijss Mini:.

Tlii!< tiiiiic is situated in a northuc.ti.iiy- Ji,-.- iImm f;-,,in ih.- IJal.lwiri
niiiios, „n til., soiifluvostonipartoflot 14, ian«e vii, ami hi. thccrcst of a stccf)
lull. I'lii- piiticipal nponiri!; is lo ,< i:, |,.,.t. ami ahdut .'{.l fo.^l .jrcp. an.j is

siuil< ill a wliilc. cDarso j;raiiicil liincst.iiic. On il,i. ca,!,.,-!! si.lr nf this pit
sum.' iiiixo,! .Mr .mu In- mHic'il: impiv-natioiis aiv riviiuciit Imt no rc-iilar
v,m;i is in.-t witii. This pit was (ill,.,! with walor, and iu, ivliai.l.' infonnati.m
••"uM he ohtaineil ic-;ar.linK the i-.-iill< of tlie work in the same.

Helow this pit, about 12li feet .iireetly eastward, is another openiii-.
2(1 N 1(1 feet, which was also filled witii water. On tii.. ..astern >i,U' of tin- pit

.soniepoeketsof,,!.. were notii.ed, a.ppaivntly ,,f v<.ry i; 1 quality, luit, ap..rt
Irom this, tiie exploration work has yiei.le.l iiotiiin-; of iiiiportanee on the
surfaic. In comparing this j.roperty with the lial.lwin mines, the ah.senee
oi ihe dark h.iriilik.iidic rock, in assiM-iatiun with the iron ore is n.ite\v.)rtiiv.

Th(. .surface, and the various dumps, do not exhihit its presence, ii'dt what
was found in the liottom of those tw.. [.its is not kii.>wn. Tiie ore which
can lie se.-n ..ippe-irs lo U' of ati ex<.|.|l>.nt .luality, ,..nd 'iem.rally five from
ol)jocti.)na!.l(. iiupmities. \s mentioned abov... no solid ore h.i.ly of ext..nt
can be seen on l hi. surface; the lattei-. however, (.xhibit-: limited po.-kets,
l(.|ises, and ili,-~eMii]iatii>ns, through the limestone.

This min... as well as the Haldwin mim.s, offers ^^mat faciliiie.-- for mining
o[)erations. P.oth an- located on the slopes of mountainous ran;;es. There
is also 11 jrood supply of wo.id and timber, for f;eneral purposes, on the pro-
mises.

Tin; Om.s ok rm; Hn.i, luov Hw.n;.

The principal I-. in.st it ueiit .)f these ores is mafiiielit... iiiTermi.xi.d at .some
places wit h h(.matit(.. ami asso.-iate.l with a gan.ituc. mat.. rial. The ..haracter of
rlu. ore, th(.ref..r(.. Varies rat her wid(.ly. Sometiim.s pure majinetile, is md with;
sometimes a mixtuiv of both mafiiietite and iu.niatitc: th.. latter
recognizable by tiu. f;enerally rod .streak it makes, accom[)aiii<.d by more .,r

less Kanjjue material. In the ab.sem.e of data roKanling the averau'e ..haract..,-

of ore from previous shipments, it seems that the averajje grade would consist
of about three-(|iiarters of magnetite, soinetiim.s mi.xed with h...|i..itii".

an.i oiie-.|u.ii-tei- of ganRue materials; th.. latter ..omprisinn; all the 'ninera.-



r'niiiiu'nitcil iiiul (Icsrrilicd licKuv. Nowlicrc U the iiiaKiu'titi' unifonni^

(listiilmtcd dv*"!' the wIidIc width nf tlii- vcinlikc nciiiriviii'i's. Iiut very oftci

this is th«' case in the smaller paiaHcl stifaks nf which they aif cuinixiscii

Thr nil' is ajrpH'HattMl alniiK shod lil\L' Zones, which are ilistiiinuislied fniii

the count ry riM'k, (inly liy their ahiiiirinul richness in mapiietite. It inij^ht 1«

said that tin well deline(l walls with a selvage exist, as the relation to the con

tailiiii}; liliiestuiie is niie of urudation. Occasionallx lense and pockets, o

irregular luxlies ot' ore. are nn't with, liut they occur mostly as companions ti

I he \cinlike occuirence>, and are seldom isolated. 'I'iie ore in these i^ of tin

satne idiaracter as that met witii in veins, that is. it consists mainl\» of ma):

neiiie, with some hematite, and more or less gaiinne material. Most of tli(

mamictite is highly crystalline, anil occasionally small crystals are found

ill the form of cuhes, or cuho octahedrons. The colour is generally black

ih( j'lccnish tints sometimes oli.ser\ed ai-e due to the presence of homlilendic

or (diloritic material. The lustrous black of the magnetite, the clear white

sometimes pitd'i, calcite or <iuartz, and the green tint of the chlorite, gi%-e thi

lean ore a brilliant appeaiance, which, however, is e.xcelleil by that [)ortioi

of the oif body fre(iuently met with, where the purer mineral is found, anc

where innumerable crystal faces rcHei-t the rays from the sunlight. The on

is jicnerally of hard textuiv, but when ex[)o.sed to the air for some time, es

peci;dly the impure variety, crumbles, and the particles separate easily

otVcriiiji then satisfactory conditions for producing concentrated ore froii

the lean material.

Ml.NKHAI.s .\s>(>( IATi;l) WITH riiK Hfi.i. Maom.titk.

The magnet. le of the Hull mines is associate<l. as a rule, with severa

other inineraLs. which, tin account of their iinpoilance in the produetior

of the iron from these ores, will be described .separately, .\mong thest

.associated minerals tiie more important ones are calcite, chlorite, graphite

iiornblende, hematite, pyrite. (|uaftz, an<l [)yroxene.

The calcite occurs fre(|uently in crevices of the ore, >i the form of smal

')ut |)eifcct crystals, in hexagonal [irisms. and in scalenohedra. I?hom

bohedral crystals have also been observed, but these seem to be le.ss freipien'

than the other forms. There are also granular and cleavable aggregation:

of this mineral, and this occurrence is ' haracterized by its arrangement ii

:-mall parallel veins in the ore. In liiinfed (juantities. calcitt; cannot be re

iXarded as an injurious a<'companiment of these iron oivs. because, if it i:

not present in the latter, it has to lie ailded, in order to prodiu- 'ig in tlu

smelting process.

Chlorite is ;i frequent coneoniitanl of the Hull ores. It is oft( . .lund ni

bedding or sel'. age planes of the ore, and causes th(> latter to be easily dctachei

iVom the wall-rock. It is found also in small veins, and streaks, sometitne:

in lenses through the ore body, and gives the latter a i)eculiar grcaish tint

Sometimes a pure ma.ssive variety, made up of a confused aggregation o
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M.iall sc;il..s. ...THIS with .iiiarlz. It mU •cuis ,li,<, miiiat.-.l m ,l;,,k mv.ii
Malts tliimmli tlu' ore. Thi. .•Iiluiitc l.a- all .•hiiii.Mill\ |.iliat.-.| Mfu.'tiir...

nflfii.itlaiucs.'al.'s, .iihI icm'IiiM..^ i air ui, t| i,,. h,,,,,!. ,im,| t Ii.. iiii.-iis ..ii llic

"lIl.T,

(.ia|.hitcn..,.iirsii, llM.|onnor>,.al..>.iii..>tl> . l lar-.'i -izc, In, in ttotiiiiMi
li.iiV. <liss<'iiiiiiatf.| till,. noil iMii.-li .,)• the inau'li.'til.' ,,l tlii' ||mIi niiiics. It

.i.miiK.iiIy .iccuis ill iiii..;,,. IS ,„ sialy f.,iins. ..Miiin in a!:mci:ati,,iis. I,ul

iM,i>tly ill ix.latc.l |>at, Ill's ,,r v;,|,.,,, S,,infliiii( s llic ..,nla<t uiththn wall-
niflv is cliaiartfiizcd l,y a lilin lik.' arialiii.Mn.iil ,,1 hui;,' -rial. I, it. • s.'aifs.

ali.l at (irsT .M«lit the .,iv lia- mi.>iv t lie appcai-aiiif ,,( -i a|,liili' I hall ,,1' ir.iii .,|v.

Ill the lame \ciii.> at tlic K.,|sytli tiiiii,.v if a|>|H'ais thai the (.'laj.hiti' s.-ajo
ill siiiiic parts. ,r the, IV ail" aiiatiucl, f,,i the iiii,stp:ii1. p:.rallcl I,, the coii-

tact planes, wliicli f;ivcs flic ,,:•.. ;, sfii.;,|,y appoaiah.c. It i- ii,.t f.iun.l in
such a i>uic state that it can I,.' readily separite.l fr.mi the mc; h i-, ni..re<,\ er.

iiitiiiiately iiiixe.l with the |,.,lter. an.l in >,,iiie pails (,f the .ire-l,..aiinK foriiia-

11(111 it e.,nstitiites the piiii.ip:,! inKiv.ii.Mit. When separated li.,iu the iron
the graphite si'al,'> are very pure, viel.linu;. as :,ii:ilyx-. have shown, from
•C. to !«) per .•.lit .,fearh,,n. •|'h.-y hav.. a hishly lu.tallic lii-;iv. aiv s,,ft ^uid
llexilile. and

;
is.sess f;rt'al c,,loiirin); p,,wer.

Ilonihleii.le i> the iii,,.-.1 t'i.'.|ii..ii1 .,1' all fh.. -iiineral ass,„-i;,t..s ,,f niaiinet-
ite. This iiiiiieral is ,,!' a .lark <:reeiiish to l.laikish .•oloiir. and forms the
principal gaii):ue nialeiial. .f the iron ileposits. It o.ciirs in scattered hunches,
and is also unifornily di.s.scniinated throiiirh l he ore. ('oinlitioiieil l,v the pres-
ence of this mineral, the i,re loriiis i;ra,latioii< in ih.' ,lep,,<its. and soinetinies
a jiradiial cliaiifie from a line ;;rain.-d inl.i a coarse ^raiiied h.iriililen.ie. and
lr,>iii this into pure iron ore, , ,ii |„. ii,,ti.e.l. the wli,,le ap|ie;iring as a par-
alleli.siii of .ireaks. Ilornl.leiide does ii(,t .„-,-ur in cleavaMe inas-es: it is

massive, and is. as a rule, :idhereiit to ih.. ,,r.' ,.! w.ill-ro.k .\s meiiti,,iie,l

ahove. soiiielim.v. stivaks. ami small l.,n!; drawn ,,ul lenses and veins ,,f

clil.irite. .are met with, associated with th.- hoi nl,leii.le. or foiiiiinjr the c.n-
tact lietw(.-ii this .ui,l th,> wall-io.-k. .\ ura,iati.,ii fi..:n chj. , rite into h,.rn-
hleiide 1.- aiso mI,s,., v.mI. ;iiid small ii v.si.als. or crysi ;illiiii' at'^'reilal ions ,,f

magnetite, foni. (iie piincipal pari in i hi' I r;iii.siti,,H. \I,,st of iIh. hnrnlilend..
ass.,ci;it,.,l with t!:.. iiia^netil.. is f..| ruyinous. ainl som,. parN- h.-ive .a re.l

llesh coloi.r r,>s.- „:i)lin-: hematite. The pr.>s..nce ,,f lioriil,lei„|,. r,„-k in a

liiniteil ,,;,aii1it\ I- ratlier an advantage lh;,n otherwise, uiili-.. the ..res

have ,., 1... tranv|ioiteil for li,n!r ilistaiices: for liesi.ics a cerJaiii p,,ilion of
'ivii. tlie\ .•ont.aiii coiistiliieiit.s e.sseiit'-i! to the formation of slat's.

Hi'iiiatite. often of the specular varieiy. is ;ils,i associateil will, mamiet-
ite. lis pre.sonce is sometimes manile.steii l>y the red. or icldish cok.ur of
thi- ore, .\t ..ihcr ,imes the ore is black, or proyish Ma.k. but is shown to
•eii-ist in pan of hematite, by yi.'l.lin.!: a ilecideilly iv.l powder to the .Inll.

It i> probable that in the hitler case the hematite is pivsent in the cryst.alliiie

conilition. while in thi form.-r it is i.;i!-th\-. .siome of tlie iii::!'!ii-!it<- i-o|!p.-!(:i|

slu.ws the fill.' interstices between liie cr>sralline a ?;« reflates taken up l!\- (in.'

TTT-W^
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vi'iii- of ,1 iimI lifiriMtitc. iiii|>Mitiii>{ t.i the ,,iv i\ -ttifuky M|>(ic.iianc<'. ()t!i

.-pcriiiirns .Ahil.i; Liajiiiclitc, uitli MicmI,- ,if liciimlili- in various .linvlioi
Small \fiM> of r:ilrit(.,i|uart/., ,•.•.,! a v.iy Imc jiraiiicil ii..ii pyritci can al

lie i.otircl. v.lui,- lai-,- M-al.w ,,f .i,;,|,liii.-, :,imI l.rilliant Mai'k liornMcii.
arr ili>-criiinai. .1 iImou;.|i tlir in. ( 'nc spccinifn con-i-, of two paral
lii.vi'i-. cai'h ,,!»>iit I" lliiik, one of coaix'lv m-ariular iiiaj;n<'titi'. ami t

otia r i,l coini'acl i«m| iicnianic'. ii,,t at all Ma:;iHtii' t lie In,. IxailK .•^ol,l(•vvll

iiil.in.inuli'.i t.ir jiajf an hicli al tlic jniir; loii. iU.iui- of {rrcciiisli fcMs!.
arc (li."ci!iii;alci| in the liiajinclitc. ami iiotli it aid the hctnatitc conta
ciiiNmIiIciI ciy-laliiMc |.latc« of Kraphil- . aliout .; iiiiiliiiictiTs joa;;, \ til

of v,.,.,ly j.M;,|,||it,. cnaf" the fivc -HI face of the licinatitc iayeis.

'f' cuiictice of pyiite at ^eve|al places on t!ie iliill iron raliire is mo
Ireipielit than i|e«iral.|e; however, in all ca-es ulhTe this inineral is asv,ciat(
witii mamietilc it .'jin he ea.MJv leinovcil l.v hand pickinj:. as it is rarelv o
served in (piantily, Theie appears to i i,|y one ilcpo-il, and that of a

parentis iiniilcd extent, wheiv I lie ii.aKnetite ,- inliinatejy mixed with pyiit
prohiliiTiiifr it- ii-e for furnace pi,ictice; and that i- on lot IJ, range v
Occoioiially i: i- well crystalli/ed; Init re fie(|ucntly it occurs in niinii

(li.-iin .-cattcied thioujih t!a' ore. or in little .-liiim>, streak,-, and veins. .'

the lialduin mine- i he (,rc .seems to be nearly free from it, l.ul it appca
more lrei(ucntl\ in the I'orsyth mine-, where it occurs l>oth in dis.<cniinatt

crams and little \eiii-. One hand .'pecimen liefoiv me is i-omposci of .-ever

small ahcriiatin.- Layer- of ii;av,iieiite. idldi-li calcite, <|Uart/. line ;,'iaini

iron p\ rile-, and hornblende, ii.li rmixcd uilh -ome l.iotite mica. The hnal
eiystalli/ed iron pyrites i- Mmieliitics mer with at the selvai:.' between tl

iron deposit- ;,:id the coui.trx' ro-K ; it i- hmiid al- .-mall cracks, and ti

ciy>tais exhibit here a more pel !ect ,-h;ip(>. It form- also oec-i-ioiial massi
of .-everal in<-lie> in diameter, but in tiiis condition it can be na.re easi;

retnoveii than when in the m. le (indv disseminated ;ii;i;rc!;.ales.

I'yioxeiie is ,d.-oa ficipieiu ,i--.i( iatc of t he ma,i;netites, in the Hull raiij;

thoiiij;ii iMit so Mimnion as the hoiiiblende. \t the I'orsyth tnino the erv.sti

line limestone, -djoiniiij^ the mjifiiielite \eins, contains cry-tals of pyro.xeii
.some ot whicii ,,re Kreen. others aic greenish .\ellow, ami a!.-o transpaivn
One of the iticks a.»sociated with the bij; ore deposits is ,i iliaba.se, and, tlier

fore I'ontains pyro.xenp as one of it- con-lituents. 'rhe pyroxc^ne also occii
in small stre.aks in the hornblende im^k, and sometimes also in associatii

with the ote itself.

(Quartz is ihil abundantly met willi in the Hull ores, it is usuallv I'oui

in small veins and cracks aci paiiyin^ the n:ij;nel itc, is of hi^hlv crv.stallil

character, ;iiid of >:loss\
, tiansp,irent ap|ie,irance. It follows irre.gtihtr join

and fault zmies. and occasionally the beddin.u' for .some distanci>, I'ine r(

streaks of hematite are occa.-ionall> met with, while ma^iietiie ciAstals ;i

-oinctimes found einliediled in the same.

Talc is also fouiitl in as.soci;;tion with the ina^lieiiie a( I he Hull ore i)ei

apparently in the form of steatite, the earthy variet\-. In t!ie latter ca.se

w^m « K"



iI-jH-ars f.i l«. tl.P ii'Milf „f 111.- all.TMii,,,, ,,1 .„tin,.i,t,.
I |„, i;, !,,„.. mi,.|,. .•.

malrriul. is alv, t.-..,,ii..„t|v r...,n.i ,i, :,s ,.,,„,„ ,,,,(, tlir ,,iv, ,i, ,,|;„',.. ^^U<^,
'''"'•'"'•'''••'-'"•'•'""' "''!'> J.i'illiti;; .,,,1 11,. ..r,. I,:,-, |,..„, ,...,... ,r|,.^-,|i,.k.
•n-,.l.'.| -iirl:,...,. A .|«.,.i,M..|. «x, .. „., ,,,! u h. ;. -I.-;,!,!.. ^,,^ ,.,,., I t |„.K
•llHI.Icl. or |h,1hIi.'.I .MUliM'C .,]• til,. ln;,-l„'IIIr. „ ,, ,,.,•: ,,| .,.^,.,;,| „|.,|„.. ,„

1
.'ill klH-SH. In ali..tli.-i>[«.,.i„i-n :, m.,-^ ..I Mral il.. |, , n,.,| Hi,. U:ill ,,( ^ -rt. ,11

i'
irtz Vf'iii, llic l:itliT.itl,ii.|u.,| ii, III,.,,yri, .till.

''''"'"•
^'''''-^^''^'''--'l "tl,.., nnurvnl< hMin.i ii, a lal,.,,, .>,n, ll„. Ui-.v^uria,-^

'" ''" """ ''"«'• '"" 'I"'- '"• -"1 i'1'Mv.l ..I ,1,, i,„p,.,l;„ ali.l a< h.vin;:

""'"'"'''•''"'""••'"•'"I 'I,..,-I,ala,'l,r.,ril...,. -.,,„„ ,.,„„„„ liM-fulri..-,

('iii.Mi-<iin ,11 ,11, ( ), I i'"M nil III I I l;!,.\ i; v\,,

It"1m tlic |.,ll,,ui,i^ aiial.VM.- |.;,...,. ".n : ,, u,ll '.. -..,.,1 tlial I h.- Il,i|| ,,,„
..r<- if soi,M.all..nti,,n is |.ai,| t , i|„. .,.,,.,ian,,n ,,f i!„. ,.n„|.. ,,„. f,-,,,,, 1 1

,.

Mv,,Mi|.aMviMi; Kanu,!.. ,.,„„ ,ii, „ ,h., .,,, i,,,,,, .-,:; |,.. ,,,,„ u,, ,,, ...i,,,,,,,,;
!"•' '•''"' talll.-inm.tli,. Iii.l,,.., ,,,.|, ..nt:,.,,.- I.c-.u ajuav , ,,1 ,lai;i...|||-,,„i
ni.iunclile iircs lice ,,f hfiuatil,..

Til.' sulpliiir IS pivsml iM ll,,. t,.,,n ,,r ii,,„ .,v ,i„.., ,.,,„i ,, ,„ „,„„, ,..,.,,,.

'"'"^"'"' ""'.' "• t!i.' .
•.if;,.s., Ml,.. .!..,, ,-il. Ti„, ,v,,,„| |,,.|m.m.- ,:,,, ,„ .„.,,j,l

nipiiii.; III,.,,, [.arts ,,|- tlir ,l,.|M,-il - can !,.• |,av„.,| I, v. ,.,
1 1;,. ;,,.„ ,,,, ,,t,.s ,.a,i I ,.

•Iiiiiin.,!..,! by ,.,>l,l,iii-. thus r..,lu,-.n!r,',,tisi.i,.ral,|x tii,. .•.,;, i..^ ,,r -,,l|,||iir.

|li<' KN'af variation in silj,.,, is ,|i„. ,,, ,i„,
i'.,,., ,i, ,, ,,„.^,,„, ,„,, „,.,,, i,.,

Hit,, f,-,ri,^.ii„„is l„.nil,l,..„l,.. |;,„.l,s ,.aii l„. ,,l,tan„-,i, -I,.,ui,,m ;.|| |„m-,',.,'ii -

-- ..I il-,,li at!,! silira; 1,111 tl„,„. ,-,,iitaiMii|,; a Milll,.|,.n, ani.,i|iit ,.f ii„i, t,, |„.

'''"''' :i-"'n's, , t;iiii an avcra^',. ,,f tr,,iii .S t,i III p,.,- ,-,iit ,,f ^iji,-;,

As phospiii.rus, in (•,>iisi,!,.|al.l.. ,pi.,iil]l\
, pn.\..iit> ll„. us,. ,,! ,,i,.s f,,,- tlic

l!,.s-..i,„ r pi,,,-,.-,,. 111,. pli,„p!i,,nH ,-,,iit,.|,t i„ ,.,i| ,„,. j, ,,, ,|„. ^.,.,..,,,„, i,,,,,,,,,.
aiic, rhc ic,|iii,.,.ii!,.iit ,,r siii-li an ,nr i>, that tli,. pri , ,.,;t:.:.,- ,,1 ,r,,|,
tiitl.-! \<i- at least I.IMMI tii,|,.s the p,.ir(.ril..|ir,. ,,r p||,„pli,,iu., j,, l,„,L,,,i, nv,.r
'li''ai.al.vs(..s «,. ti,„| that ,,nl.v in ,„„. i,|.t,.,i„.,. ,.;,„| ,),,,, ;, ,„ ,|„. ,,„.,|,''.,j,

,,,

il,...s..,.,,n,|,.,,lu„ii, !h<.pli,,spl„,ii|,,-,„it,.nt.u,.|,.|,iK|„., ,!,.,„ ,|„. p,.n„i,,|!.],.
Iniiit. Ml the ,,ii„.,- ,,n..s an.ilvM.,1, ,-,,iitain very little ph,,spli,,i ,,..

8r.\i.\i\ia ,,K l\\i,sTi,,M|,,v-, l!:;;;\iii)i\,. Ill;; frti.i.

li,,,s livMii:,

lia\in,j;,|,.M-ii!...,liii,|otailtlu'ir,,ri,.n'l., arinKf,)rinati,>n.t,,ui'tlicr\vithl!i,.
'iv .l,"p,)Mts ,s,, lar ,lis,.,,vcro,l in the same, it roiiiiiiiis n,,\v i,, .^msiilcr the inm
'.,ni;,. as a wlu-lf, it.- ..\tfnsi,,n an,| pnispccts, ati,l als,, I Ik- [uitlici iMW.,s|iKa-
'i.iii ,,1 the iiDii ,,r,.^ v.itl, n.^rani t,, tli<.ir .oninici-cial value.

In Ip,'. (I 111,. ar,.;is cmtaiiiinf; \r.m iires ,if pi,.s,.nt e,.iiinii.r,.ial value liavo
l'«><'M sha,||.,l It hiu.st |,e sai,i, lu.ucver. that the ,.iv ,h.p,.siis ,!,> n,,t ,„.,.upv
•il tiie areas >lia,le,l, l„i| ..aeh ,.f the latter c.titains s,„ii,. in.n ,.ie ,,f m.iie or
h-<s .,.,,ii,,ini,. iiiip,.rtaii,.,-. The C.IK.win- features ,,f ilistribiuion may he
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Iln?<' 1. I'll.' .(.•|H.mt> .III' .|i,lf<> fllini.lnll^ in l||.> I-Mk - ..;,-lr II |..„l t till-

caijC". 1-t Jiif. larkiri); ,i I-:,-, „, f,,,- „,„ „,w. ., ,^,,.,,,'„,„ f,„^,.
•'"'"' '" ''"" '"' I" " Mirmr u,-l.ri, |,...f|,.„. Mm ,„t,,l ..^t,.,,, „,•

'•' " '•«••"'« M'lM IMa.V l». put .!..«,, a> ii.-.iMi, :, l,.„i.||, .,t ,-,|.|..uMtn;.t.4\
i.Nll. fm. Whil,. it.H Wi.lth l„'.!/fs trn-= HI iWt u., |„ IIHI f.^.t ( ..,„lll.MI,„m
;.t il. cii^O'rn |i(„Mui,, til.' iron riiii!.' , ,k.- , iion |m.,-.|,.i K , ,s,. ,...,, „
i|„-Miitcr.>|"ioii iui l.> It tiiiii, ,|„,|, ., Ik, I,, ,,, ,i„. ..,1,1,,MM, i;,luii- , i.ll

I'K'.l.-fMwit:. lit til.' r.aMwir, i.iii,,.. .i„| ,,t M„. Ii,.,.. I,.t^^,.,.n lot, |:: ^ii'l l"

»

"it

take- lUiiiii :, li..,l hui'^.-ilv rniiiv i ri.li.alioii-, ,,t i, •, ,„,. |ia\c i,,.,-,, i„,ti.T.|

, f..in,Pr .v..^f „t lot I J. I,,n,>n,| tl... I.;,,vl,.-, ,„„„. .., ,.., ,.,, |,„^,. ,i,.,,..,„,
* ImV.- !..-..,, ,|i.,,.. ,.,-..,i. Tov,ar.l> II,.. .-Mfni.. ,-a l„. ,a„K,. !h.. ||„„.,to,„.
V IS ..v,.tlui.i l,>

,
li.MVv inanll.. of |,,„iiii. V^ I,,, a- tl,,. vv m,., ,- aAai.' ho

i «'ri.)U.s iiiv.Miuaiioii^ a- to tl xi .,. ,,i ,L.. „ .. 1> m^. ran»!.- I.av.- U-vn
"'••"'''"'''•"

I''"' "Itli-'-iintiv alll,..u^l ', >h. ili ),rov.- vciv nitr-n'stiiiK.
Willi., m- onvsof , ncMial inifoitai.,-.- Imv. o..,.f loun.l s,, far to ih.. north
or to th.. - aitli ,,t thf. raii^',., it.is ,ot s;iU>i:„-\.„ .^ |.ioV.'.|, l.^ ai i.|;,l .Injliii;.

that irou..r.'.|,.|,o,s|ts,io |„,t o.xin in flio-r (...t.-..' 'I,.. . rv..''a, la f:,,i..st,.nc

Towanl.- th.. west. „„ lot II, ih,. J,.,.,-!,. ,.,i,a:,., r.y t|„„ o;it I ut Ilo
..li'<|Uato icax.n is known why est. Mivi- oif ' .h,-. ,„• \' >- ,.] uic ,-anic
ipialit.v as iho.s.. foiin.l II, -h.- loi-yh nun,.. I ,mM ip i . ,,,1 tlaMc ,ii

'lu.iiitity.

As to fheovtcnt of the ore ,|,.|io,Mt, m ,|,.,,,!, ,, „,„,. |„. ,,,|
, hat, apart

from (oiij..rtiiral <-\ ii|..ncn, no ivli ihl.. ,|ata. ,, la.-ts. aiv :' h,,i„| |t i^ „..

|>ort«-<i that the jiiva test <|,-|,t|i altaiiifil lioi,, th.' l.otlorn ,.' th.. iipixT ..ut. in
shaft K. is INI fc-t, ('ros-,ui>toil,.. -outli an<l to in,. „o|-,|, ha\,. |.,.,.n

.inv,.n, l.ut with what i.-miIi is not known. In M.Mition to thi,, .luring th.-

suinnuT s».ason of I'MMi. ..xtonsiv.. .liamoinl iiilliufi; was iin.l..itak.n. I v a
larKC sfpf>l .•ompany .,f th,- lnii,.,| Slat.'s, un.lpr the nianaK..n..nt .1 Mi
Ffprliert \, Westaway. an ..\p<.riin(|.(l niiniiiK .iiKiiif<.r ami >lianioii,i .iiillor.

Iiavinji tl,.. ahovo ohjcct in view. .\ s..n..~ of holes wfic put jowii alon- the
nonhcrn si,|(> of i h.. h.iiK ..ut in the iliii.ctioii of Ih.. latt.-r umlfi an-l..s r.i\-
inj; from 10 to 7(1 .It'Krecs from (he horizontal, lor private ica-ons Ih.- re-
sults are kept s.'cret. I,ul it is reported that they are satisfa..!. i \ , \f the
iial.lwin mines the Kieatest il.'pth ol.faine.l was tit) f,...| , lait th.- results oh-
tan,e,l in such a shallow depth .•aiinot cany much weiftht in jial-im; the pi.th-
aliilitiesfor the extension of th.' or.. Iioili.-s witii.lepth.

Ill the absence of reliahh' .lata, tli.-n, it is v.'iy .lillault to intellif;..nth
^'leal with these intricate .pieslion-, and any opinion au\ .na-i.d must of
|neces..ity he of a conjectural nature, Tliere is ,as..n to suppose that
jthere ...iiild l,e any material ..liaii};.' in the cliara.'t.-r of th.- or.. ImmII,.. ,,r of
^the.iuahty.iftheore.at l.'ast fora d.'pth of ,.ev.'ral hundred, or ev(.n a tlioiisan,!
^feet. The erystaiiiiie iimestoti.' Ii..lt in whi.li the deposits occur is stronL'l\
;j.i..veiope.l. havin.i; a wi.ltli of at l..ast LtMi fe..t, and extemlinu lor P, .nil..s.

^iind there is n.) evi.lence at l.'ast from a K.'oiosi.al |)oini i,f view that
3the same, as nn inteKral part of the Lauivntian form.ation, should ch.ume its

.•«*i



^trtictural. ;is well a.s iinncfalD-iral cliaiartcr. in ilu' liiiiil> ic.ii,i,|,.r(.,l. If

then. I'rom a Kt'Hclii- |">iiit nf view, the (l(|Mi>its have an ()ii;;in u.'iicli .•xclutlcs

tlieirsuiH'i-licial eliaiactcr. uc may sav liut all (•(injcrtiini! cvidi'iicc su'.niilioil

points to tlic |ir(>lial>ility tiiat ilic (l('|/u>ii- will .•(iMliniic with (ic|,ih.

Aiinihcr. ami nut Irs-* iinpoi-laiit (iiic-timi may uc asked, what arc the
|)ros[)ccts lor an immediate urc su|)|)ly'.' In aiiswcrinfj this (juestioii we
have til consider the ammmt and i-liaiactcr ot' the e\|)l(>rati!)n \v(irk (hme
all over the laiif^e. While it is line that most of tliis work docs not admit
of a calculation iiased on actual measin-ements of exposed ore bodies, still

tlicj;icat amount ol' ore e\|io>cd at th<' lor.syth mines leaves little doiil.t that,

with proper mining m<'thods a lar.,ic (piaiitily of iroti can he mined. The
writci- liclieves that at one point aioiic ii<-t\veen point .M. thecasti-rlv ter-

minus of the lon>; cut. and the shaft .it IcaM 40.(100 tons of ore can he readily
mined, net considering the various .-troiu; ore lodes whii'h are exjui.-^eil on tl.e

northern w.ill at .1. II, ami 1,. IIow many tons of ir'on ore h.'i\-e liecn rai.<(>d

diirinj; the i-oursc of actual operati..ii> cannot he >;iid with certainty, as
report-^ aiv rather conllictiiij;. Hut .u the adjacent lot IJ. the writer has
.authentic information, that troiu the little pit descriiicd on pai;f 17 of this

re|)orf. fmm Octolier 1. I'.I'.'O. to I'eliruar\ 1. !!I»I, Uic l.a lire amount ol' l.(i:;4

ton.'-' of hiiili ;;rade ore were ^'lippeil.

No authentic int'or- lation is at hand as to the shipmeiil-^ of the Baldwin
mines. Here tiie (|U;intit\ i:f ore expiwd. although scattered, is of sulllcieni

importance t > ju-iifv liiiniiij!; (vper.'itions on ,'i larsc si-ale. ami if the 1,'itter

were Diiiini'd t. c or two Ion;: open-cuts into the hillside, taking' in a inimher
of the ,i,.|Mi«;i- expo.se<l in tl'e .same manner ;is at the Forsyth mines, i he
result- .voiild doutitle<> he \'erv satisfactorv.

'rill. III l.l.-'ri;.M!M.I.III\ 'I'llWA I.INi; I,.ic\TIn\S.

'I'll:- -roup ci.:-M'iises a numli<'i' of deponts alom; the lioundary lietween

the to\sM-hi|is of 'I'enipleton and Hull, of uiiich the nio-t import.ant one is

the s..-c,'illeil lla\co(d< iron mine, on lot l-'s, r.in:,'e \i. township of 'I'enipleton.

'I'iic rocks ficnerallN' met with, in tiiis region, ^irc mostly composed of:

(I.) (ineis-s, iii:ide u;) chielly of llc-h .'ol'iMrcd, or occasionailv hrick kmI
ortliocl,'i.<e h'hUp.'ir .iiid trati.-lncent (ju.irlz. with >ometimes a little j;reenish

mica, and oc, 'a.-ioiial crystals of spenikir iron, and ii'on pyrites. This rock
I'ompri.-o a verv lai'^<' part of the area examined, and .-ippears to he the oM.-.-t.

(li.) |).ark red. or lirowiii>h. co.-ir-c ^I'^ii'i'''! -.'i<'nitic ynci-s. compo-cil
of dark li.iiiihlende. and red orthochc-c iVld-par, in iicarl\ ei|U.al proportion.-,

with a ver\ -mail admixture of (pi.-ntz. .and occoioual crystals of iron pyrites.

[:.) M.isses of flesh red oiihocia'-e feld.-|)ar. often mixed with Mack or
l.rowiii>li mica.

Till' alioxe three varietie- of rock graduate one into the olhcr. 'y\u-\

appe.'il- to he the h.ase upon uliich all » he hillowiaj; rock- K'-i.

(1.1 A i^reat iiia-s of ,\iiit|.. micaceous. i;i'.iaitic f;neis-, hotli co;u -c and
line ^'raine<l. and in .-ome pl,',ce< with.iul app: ical -t ratilic.atioii. It con-i-t-



1)1

<.^fM utol tl.r„,„l,„u, ,1,.. ,„„,, „„| ,,„,,, ^ „,^ ._

\' .Itlil.l,-|l||l'|ic lit'

' '"'
"'"; ••' '"'; '^'>'"-- "•• ••""i"^' ' -'.i,-.-.. I-,,,.;,..,- ...„:i i,.„... ,„ ,i„-nonO.... !.„.„ lo„„W in , In.-,. .,,.U Km ,,,, ..^|,I,,ir.,i,,n !,:,>.,.;, ,,,,;,,.

". .-^how ,ho„. „.„o .M.nH.to,. and ,.x,.M,t. TIut.. .. als„ s,,,,,,- ,!•,.!. ,„l,..,n.,|syona,. nl,..,.-,.,! .oMH-t.n^ i,,,- ,1.,. ,„„-, part of .n.vi>l, .n,| ,„.,,„-i, h„,„

M u> ,o,...:,N„,s:.,.,.u!ar „„„ „„.. ,„ ,iiss,.,„H,at..,| p,.,.!.... |,a. I „ „,u,„l
..li-l.Mm.tun,.,-..,.„si,,.,..,,„„. Hh ,:„,.,„.,.,„ pvn,x..,n.. , k. t
..M...Mr., ,,..la,,o,., ,,.:,,. .....all,,, I- a !„,„.. „.... i,,,,,/ Ti„... pv,„x..ni:

....k>anM.sp,.,.,aily„up,„-.an,..,Ml,..yan.M,n„::,„.|va>^,„.,a,nhvi,l,tl;
,.,

<.Kilh lM.,.n n-anl,.,| a> i.,f-,-al part> „1- ,1„. ,.„nta,n;„^ ,r,„,,. ,„

iir-

II-

iiini: ;;iii'i —
, In ni.-.iiy

ili< i:M(M>> like ,iiki.-, •,,-:a. ,„
pl.-iccs fhcx Kr-cals- (iircclly a(.i,»- the ,-,,

int: .sivc massi

Their a.s.„.iati.m will, inm ur,. I,a> i,,.,.,; >parmdv .i,.ti,-,.,i. I,,,, „ 1,,,
''<'" '<;i--to,l that in M.v,.ra. pits. n,.u ,,,,1 a....,...il,l,.: ,hi. .r.-.,, r,„.k wa.v.Mv „ln.„ a ,.,.,npa„i„n n( th. ,mv. S,„n,..i,„,.s, i, is a-sor..,!. ,1„. iatt.r
"'•'•"n-."l at th.. .-..ntart „f l„„|, ,1,., pv,„x..,H. ,,„!. an,| th. ^n.-iss

I hi: H \V( 11, k /.,!, \Tln\.

I!cf,i
""'••""-•'"f^i"t„a,|,.„.np,i„„„r;h,.vari.,„s,lis,.„von...„fir„M„r

MS pr,,,oHy. „ „,„st I,.. >ai,l tha- t xan,inari„n. sp.,,,,,., ,.,.„ , „„„„„pom of VK.W. was n.,,!,-..,] ,„,.ro or h.ss .iilh,-,.!,, ou,n. prin.-ipallv p. ti;
r t tha no work ha, 1„.,.„ .|„„,. f.,, „,,., ;;„ ,,,„., ^|| ,,,„ |^,,,^^,^. ,_^^ ^^ .^_

hllod u-,tl, wa...r. whllo tho Mnail-r ..x-ava.ions wor- ,.ov,.r,M with s.„.h •„,
.HHionnt o( hoavy vojrotation. soni-.tin,,- with tr...-s. that ih. ir„n or. in si,,,
"1- Miiy ,,i„..,-„ps. w,.,-o ,.nti,.,.!y |,i,|,i,.n (V,„n vi.>w.

I., so.no ,„o,.,. in,p,„-ta„t pla..,., th,. v..ir,.,atio„ „r ,|..|„is wa. ,...,„ov,.,i
'^'"'"••^" ^^''''^ '"•'«'' '""l.nh.rof, av.-.l,..,.a„s,.o|,h,.,..,-,|vlal„mr„o-
-•••ssarv, ,o, wh„.i, n,. p.^ovision ha,i I,,.,.,, nK„l,.. Th.. ,.,.a,i,.,- w,li , h,.,,.fo,.,.

;7""^' ""'':''^'^""1 ' lilli..-,lti,.s..n,.oun,..,o,| in ,h,. p,.op,.r nation .

ho p,.opos,„o„ „, ,|,„.s,i„n. ,,„i ,„at anv opini„n ..xp,...ss..,| „„ ,h.. vaiu.. ,

t,..' mm .,,.. ,lop,,sits „n,st of n..,...,<i,y l„, t„ , ,,,^, ,.,„.,„ ,„.„j,,,,„.^,,
'riic Haycock i|.,i,i In,...'""" '•"iiipnscs an ar..a ,.fal„i„t .}(MI a..,-,.- aii,l 1^

.•ovo,o,i l.y th,.followi„,r|,„.: The no,-th half of I,,, I. .ansro xi, Ffnil .'.o-np,,.smK 100 acros; th,. a,ljoini,.. |,„ :^s, ,.a,,.o vi. T-.-nploton. ..„n,p,.,'-n,. 3,0
acros; an.i tho south half of l,„ ^7. in , h,. sa,n,. ..„.,., ,.o,„p,.,.,n, ,„„ ac.-o.

Ih,. p,.„,,.,pal ,iop„s„s. an,l thos.. which hav,. I.oon work,,! to s,n„o
oxtont. aro all s,f„atp,| in th.- no,th..a:-t ..M.n..r of tho so„th half ,,f l.,t "S
at.Ro V, To,„pl,.,on. For .,v,.r 40 v..a,.s i, ha- „ known that i,-,,,, ,„...,;,s'
<»n this lot: an.i ,n the rop,,,-, on tho ,„inoral ,..s,„„-,.,.s ,,f (ana,la in Istiii
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l.o>;,ii) I'fier-i at length to the occuricrice of hpniiitite uri the lot above iiien-

'lont'il. In I'l. nine outcrops of specijlai- iron ore were mentioned, tind of

the f|iialit\ of the ore it is said that, ' fiie ore is very pure, being unmixed
with any spar; in fracture it is line grained and steel gro' " However, the

()roport,y, wiiich l)elonge<l to Mc.-srs. l)ari)y, was not workeil until the fall

of 1872, when .Mr. Haycock bought the .same, and an additional 2()0 acred

in the township of Templeton. In .\pril. 1S7;{, extensive oiierations were
l)egun, whicli lasted, with few interruptions, until the fall of the following

year. During this time a number of dwelling houses, oHiees, storehouses,

residence f,)r manager, staliles. and powder hou.se, were built, and tlu [)roperty

put in shape generally for work on an extensive scale. There were al.so laiilt

four charcoal kilns, a forge of four fires, in which .some v('ry good blooms
were made, a rrushcr house, and all accessories for combined mining and
smelting o[)er.ition.s. .\ tramway, 8 feet gauge, tij miles in length, was built

from the principal pits, through the propi rty, along the town line lietween

Hull and Templeton, to the (latineau river, where coimexion was made
with the Canadian J'acific railway ami all connecting railway and
steamship lines at Ottawa and Montreal.

In addition to the above, a .steam sawmill of 20 honse-power wa.s erect-

ed, with all facilities for cutting timlier and logs.

As to the results of these operations, which extended over several years,

no authentic information can be obtained. It ai)pears, however, that while

the fjuality of the ore was excellent, the quantity nece.ssary to keep the fur-

naces i)ermaneiitly in oj)eration seems to have l)een lacking.

With the exception of some diamond drill borings, which were under-
I a ken early in the eighties, near the present iron locations, and of which
no re<'ords are now at hand, work has not been taken up since the

year 1S74.

•As regards the topographical features of the i)r()perty, it may be stated

that the latter, on tlie places where the iron ores occur, is traversed by a
numlier of more or less broken ranges, or high lands, runi.ing roughlv i)arallcl

in a general noitiieasterly direction, with intervening .stretches of .somewhat
marshy gmund. The specular iron ores occur principaliy in highly feldspath-

ic gneis.\, of a reddisli colour, inter.stralified l)y occasional grey bands, the

whole being referalile to the lower part of the upper portion of the Laurentian
formation, as de.--ciilic(l under N'o. 1. on page HO. These strata have a general

northeast and xpiithwest strike, and dip towards the northwest, at an
average angle n

i )utcr(ip,-

iccur more or less throughout the [iropeilv . atid are es|M'ci;illy frequent on
the siope< of the ridge along the central line of lot 2S. The .strata exhibit

liere sundry foldings and corrugations along tlieir course and thus it may
happen tiiat outcrops opeiie(| on the face of tiie ridge, allhough at somewh.at

dilTerent leveU, and. therefore, apparently on distinct beds of ore, may be really

on the sai.ie Led. Altogellier 11 pits could be noted, centred in the noitli-

'f from 4.") to .")() degrees.

if bands of iron ore. running parallel with the stratification,



ti.'.

."«t of lot 2.S, range vi, T.Mn|)!(.»„„, a> [.,-, fii;. s. |'i, N,, , n-r s ,. ^hnn.e,{
on the slofK. of a mountainous ratiKo. rinninj; thnni-h 1

1 n.p.Miv m i norr.h-
.asterly .Livction. Its diincnsi.,,,, a.v 7(1 - Jl ,,.,.,. ui.,1,. ,|,.. .iw„|, ..„
a.'..<,unt of its l„.ins liHo.i witi, uat.,-. .•„.,l.| „,, i,.. ...urat.K .Irrenni;,,.!
however. ,t was learne.l f,un> ti,.. ,,n«u,:,l own.-r Mr Darl.N tl,at tins .l,.„tl,
wou.l not 1... „H,r.. tlian 20 o, r, t.-.-t. Tlw v.nt.-r was .nfon>.,i that tt,i>
pit hel.l a larg,- l.o.ly u( iron oiv, an.l that upwanN „f -.'.(HIO t.ms have 1m ,.n

P ^»

I'Ki. S.—Mayrock iiiiiic>. Siiilf I jnili lo liM) fici.

"'i"<''l ''•">" it. if tins is true. tiu. ,l,.po.Mt must l„. a lai-c ,H,lat..,l p„..i„.f
ix-cause no <"Nton>ioi. of tiu> same, citiicr in a iiortiuTH, -r in a >nxnU,,vn il,r..,-

tion on tlip exposed roct< surfaces, towanl^ pil .', rouli! he iiiticed.

A sample taiveii from tlie dump save tlie follnum..' ai!al\ -i^:

Silica. . .

Titanic ai'id

I.itne.

MatCTiesia.
.

I'li(ispli.iric ar'd.

l'lios|]lHirus.

Sulphui-, . ,

Metallii iron. .

.i-(HMl

0-l(IO

0-(iO(l

0-(l-'!)

((•(liJ

()-i)n4



I'll N(P. 1.' is ;ill (i|)<'Il sliallcnv cul, :ill ,< .')(( Icct, niMliill'." ca-t :!li'l -.w-'I.

Oil tlic .-'(lUllicin side a (l('|M),>it <il liciiiatitc ha- Im li l'iilli>ut'i| tuWai'.U tlif

(lf|)tli. liut t Ills ] lit also \va> tiilcil willi \v:il"r, ami a clear iiica i'!' i !« rlKira>-t"i'

111' the (li'|)<i>it could ii.it lie ;:ain(Ml. 'I'lir lii<;li MnlY. dii t lie Unit iicn' -iilc of

tills |.it. ('(iii.-ists (if a red <;iaiiitciid jiiiei.-s. iiiteist latilied ultli some liaiids \:\

Iinhtei- ami daikif \l\\-\ In -(iii:e |iai1s of this MulT a line iiraiiied hoiiiMeiidic

I'lirls c;iii lie iiiticed, uliicli l:.is iiiidei untie a|i|iareiil l\ a -cries ni di-I urliaiices

anii faults, with slie'i^eii>iiie(l -uifai-es. and ciuilaihiiii; :i!i:cd liortililenuic

material, nr actiiinlile. Hematite is di-t rilmted tlinniuli iln' rmk. in small

leii>es and ;Mieke1>. i'.-|iecially on the nnrtlierii wall nf the |iil, !iul nowhere are

there indicalion-^of a larsre deposit.

(In the 1o|p of the hi'di iilulT, i:i an e.\ca\alioli. \<i. :i. .-; vciiiiiivc deposit

of hematite. 7 feet loii^'. can he noticed. 'I'liis hody has in the cenVc a width

.; I'd", ha- 'l\e foiiii of a lilanket deposit, and dips ueiitiy towards the

ea-i. It -<'eni- io run ahiUii the .-t latilication of a redi'i-h oithocla-e pnei.ss,

hut Its extent l.oiizontally is limited, as no continuation heyond the 7 feet, in

northern and soiitherti dinction. could he noticed in the esposeil rock sur-

faces. The ore i.- of a \'eiy hard texture-, i- liiillianl in appcaiaiice, .and is

ah lost flee from ohjt'ctionalile iiepurities. An a'.erajte -ample, taken across

LMi'hi the middle of the \eiii. <;avf the follouiiis anahsis:

Titanic aciil. ,

i'liosplioric aciiL

riiosphoni-.

Sulphur. . ,

Metallic Moll

s ttio

()-(K)_'

D-IKII

(l-dllS

li! l.'.d

.\t adi-lanceo; 1 'jo feet from |ii; N' '.. in a we-tcilv dire-lion, an open

shallow cut. No. I. |i „.llier with a niniih.-i- of exca\a; ion-, can he notii-ed.

hiilowing tlie -trike of I'.e formation, wiiich i-onsjsts here of ,-i cii,-ir-e jo-aiiieil

Sitleiss. whicii I- i-omposed ot' red h'ld-|-;i! iiid ipiart/. the I'ormer iH-edoiniMa-

tiiin. The opcii.cnt i-^ made in the slop.- : ., hii; rids;i\ strikinn throUfrh th.e

propei'ty in a nearh cast-westerly di'-:'cM,.n. Xumei-oiis >iiiall It-n-es and

f
lockets, as hig; as a man'- tist . can he -cen. ari-ani,'<'d in pa i a lie! --t ri Hirers akinp

the .stratilicatioii ..i tin rock. The ore -eenis to occur lieic only in isolated

pocket,-, haviiiii no i oniiexioii with each other, ami, althoiiirh hl.i-tin): has

heeii done all o\er ,-iii .-iiea of ,-ilioui .0 ,-: .'id feet -i|Uare, lacAtieie could a

dcpoT-ii of impoilance he noticed, (hi s<ime plai-c- iht- ocniiicnces i-e,-enilile

-mall chain like accumulations, extemlinfi hir a length ol iiom 7 Io l'_' feet,

and th<-ii di-.-.ppear. In one place apparently a laru'c poci,et of the ore was

-truck, hut It .-eem- that it pinched out svith de|ith. In another plai'c of this

irea a small -.(in, :;" wide. o<-i-uis alotul a lis-ure intiie rock. Its ex-

!Mi,-ion in a nuitlieastiM-l.\- directi'»'i is oiil.\ I feet, Imt, jud,i:'ii,L' from varioii-

ii.dic'itions. Ihi- deposi' ini<;ht increase with depth.
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A ^Mrii|il<' t.-ikcii t'li'iii tiK

lol|..uiii^' .ili:!lv-is; -

Silic;i. .

'I'itMliic arid. . .

I.ilric. . ,

Matrii«'si;i. .

I 'lin>|p!i(iric aiiil. . .

l'lli'.-|lUli| II-

Mll|iln!i-. . .

Mclallic irmi.
,

he paiallcl -lini;civ .1. r; ;i ,c.i il„,vr. naM' tlic

1 •:;:!((

II .(lO:!

(l-(M(i»

li.">-7lll

At a ,li,-tanc(" .,t' almiit :{() iVct. in a ii..,i ii,.|ly airccli,..,, iV,.iii a |.Mint
l..'t\vf.Mi pit N...

1 an.l Xo. J. at t lie t<i|. ,,f a Lhitt. imn ,.,v ran !,<• iioiu-cl in a
^luallcxcavatidii, \u. .-,, MiimiiiK in tlif form ofa -inall Kcd or Vfin. truni(i"t()
!•" wide. Thf rharactcr of tin-; .IcpoMt couM not !„ studied, as t hero
was not cnoiiKli work don., on tlic same, ami the plac^ wa- tl.i.-klv .•ovcrcd
with deliris and utnU'rliriish.

At u distance of aliout 1.", f,.,.t. >(ill farther n.irth, nnpivj^nalions of ii„n
(ire in the nxdv can he n,,ticed. hut the work done ha- not di>chised any de-
jHisit of comniercial value.

A sainjile of 1 lie (ui- hody in No. •"). anaixseih .uave: -

Siliea

Titanic n<'ii!

l.iine. . .

Magnesia. .

I'hosphoric aciiL . .

I'h()S|ihorus,

Siil|ihur. .

AletaHic iron. .

l(l-:.()()

O-'.ttIO

.;-!MM)

2 •:!()()

O-OIJ

O-llllli

)7-L'..(l

N'o. «i is an exposed rock surface, on a high hhitT, and e.xhihits a nuinlier
ol small, chain-like ai'ciimulations of iron ore, similar to tlitise found in pit
Xo. 4. The strike of tiie rock, which is at this pl;ice a reddish haiKh'd jinci-s.
is east and west, with a dip .if a hish ai:u;le tow,ii-,ls the s.)uth. The stratih-
cation lines, at .some places, an^ .lotte.l witii small, hut very pure lenses .)f

hematite, free from any ailmi.xture, with a lirilliant lustre. In their entirety
they show strikinjrly the m.inner in which the iron has l.<'en .leposite.l. anil
my ..hservati.inv ma.le in thi- respect, on thc-e oi'ciiriviices. mav he safely
applied to th.i.se all .iver the pr.iperty,

A numher .if indicati.ms of ir.m ore. in the shape of small .li-seininations
'hrou^rh the c.uintry r.i(d<, can I.e notii'c.l all .i\im- the jjiieissic ridfie, hut as
ihe\- contain nothiiif,' of import .mce. a .leTailed descrijition of them is .iniilteil.

At 'he toot of this ridj;e, in a .southwesterly direction from jiit N.i. 1, a
tuiiiiel lias been drixen into t he hillside, .-ipparently for the purpose ..f t.ipi.ing
•he ore l,,des opened in pits aliove. and to dram the latter. This tunnel has ,a



Irimth 1,1' cpiily |."> Icct, :ilii| lic-nlr- ixliiliitilii,' ll]>' -t i ii,-l llic ;uiil I hi' n)iri|i()si-

liiiii 111' the (•(iuiiti\ loi'ls. -Iiii\\> ii.itlii:ii: ill ihf \\,n .if 11-., II iiic I lc| Limits.

.Iil-l iiliovc I hi- liimirl, on the riiniimain h.Ic, |iit \ii. 7 liirins ,i scini-

rilTlllar cxcavatlnli. nf almllt 1") Icct in ilialiictcr. Heir all iiii1iT(i|) iil' |iiil'('

iron ipic can 1m- inilii-cil. haxiiii; a wiiltli >,( ]<', -inkniir i,iii1lnvc-t Ji)

ilc^iccs, with a -hn nT lid iU'L'icc- i.. the t-.t-t . 'i^hc imn i- \civ |iiirc, ami ..c-

'""- "I 'I"' '"!
' :i \<'iM. with \cr\ iiTcsjiihir -ha|ic ami Ircml. A[i|>ai'cMlly

a ;;(mh1 many 1i.n> of m>i..l mv have Keen taken niil, ami il is [n.ihal.lc that a
};rcal ileal iiiorc cniilii I Wtaincil l.y -inking' in a L'lvater (lepth.

The ilepLMt icniiihatc-. aliniptiv towanl. the iioitli. uliilc t.i the -.nitii

It IS iiv(>rlaiil li\ a 'aii|iinii. An a\ciai;r -ample, aciu-s Is" ,,f me. jiave
the liilhiu inf" analysis:

Mlica.

ritanir ai-iil

l.inie

Mairni -1,1. .

I'hosjili'iiic aciil.

rhi)s|>li.ini.s.

Sulphu!

Metallir lliill.

II -41(1

l-7(i()

. (ll.'iO

:;.<>>Hi

(I- HIS

()-u47

(I-UIS

.')(|.7-'ll

I'aithci we.sn\aril liuiii pit .\<i. 7, near t he ,,|ii kilii. i- an uficii- Mil . \,i s.

alulii; the slope ul ! he hill, 'i'his cut c.\pu.ses :iii mv i.ii.iv for a wiitth of I
.'>

feet. appan-n-l\ m the form of a blanket ilefio-.t, .oiiip.i-e,| of a mimber of
let ached -mailer ore lenses anil poi-kci-. The a\ t-rau'c .vhith of the-' i- _'(l"

'I'ii'' "i«' ' II"' hiirh ,i;ra.le. ami is in -trikiic': euntra-l to the i(iiiU!fv

lit the i.;.vi met Willi 111 the other liefiosiis, ..liove .ie.si-nl.ei| ir coni.iins to a
iirea: .

M.nt an :alnii.\tuiv of fel.i cat hir ami hornlitemh.- -niUcfiai hut
won!,; ..M- a uooit concent rat iiii; oiv Here ami ilier*' .a-i' -mail pncK.'ts ..f

pure ore. ilisi nlniu'ii !hroii;ihoui nw- .|epo-it. \hv iiiese t.,,.,., the .mail*'-

pmllon of Ilie ..if lode. Ill -pitP ol r-ac inipiiie c|iaiae1«fr of the •."», il -.soiili

have lieen vei \ interestinir i,, fnnhei :>nt tin- oif ho.lv nv sinking ami lun-
nellinj;, since in The -iiape > piv.sftn^ il.s«'lf tn-ilay. um imic!, i^jbi in- >;,iii

ahoiit n- extent.

.V -ample, taken aero— i he lull -,titl

oliipcsition :

.^ilica

T.tani. cci

Lime

MaL-ne-..:

I'hosplioiH .iCi.l

l'hl)^phorll^

.^ulphii'

\ i^_. ..»e ,

3^'" ;:a^" t ri*' t..-iiiowinK

.-.)•)( I

. -Mit!

U-ll.i'.

'i".-»7ii

I
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Atali,lai.coofal.out.-HHIf,.,.tfrn,„,,„ \„ 1 . n,, ,!„ s,.|.. „f an ctinn...,.,.
tli.T.. -.nv ;, uinilxT ..f out, n.ps .,f l,..|Matit..^ I,, „,„„. ,,f tl,,.,,, tho .,iv ...-.•uix
in Mnall v. Hilik.- .l..|,osiiv. wl,il,. i„ ,,thci- the ccunrM,-,. ,. ,„,„•,. i„ l,.„„.s ami
|"H-kct- A> a ,:,VAt tnaiiy „f f|„.,s,. ,,l;,r,.. uv,v ,.,.v,.|v.| with hcavv un,|<T-
l-iu>l,. ai„l a. tlHMT was ai>o vrry littlr w„rk ,lon.'. an n,,ini..n un thc'valui. ..f
tlifs.- niu>t lie (icfc, icil

^' " '''^'•'"
'
''""" '-'•"• '•<•'. 1" :i Mn.thw,-sf,Mlv ,|in-..ti„n from pit

\n 1. a;,„v.. ,l.>siT.|...,|. tn,, ,„.all pits uric nntir.Ml, near tl„. r,,:„| l,,„lini; to
tiM- nun.-. On,. „f ili..ni was tillcl with watrr. whil,. il,,. ,,,1,,.,. m f,,,., i„„^,

7 t.-Ot whI... a.i.i 2 t...-t ,l..(.p. shou.HJair lout.-n.p of i,„„ „r.. al.uut -'J''
'""^'' •""' '•'•" ""'• ^'l'l'-if«'>.t!N .xt.Mi.liMu in tl,.. >a.,,.. .liturnsions
towanls ;1„. ,i..plh Tlic ,„. s.rnu..l to l„. of tl„. usual ..xrHi.ur ,,„;.l„v .,,,,1

v.ImI.. but littl.. «o,k ha.l iK'cn don,, to justify tl„- ..xpr,..Mo„ of an opinion on
til,. sani,>. It mu^t h,. -u.l that th,. or,- l.oUy looU v.-iy ,.n,.ouraj{in«,

A sMinpl,. froiu th,. or,', in situ, sav,. t!„. foilowin!: p..ir,.ntaK nipo-
sitioii:

Silic.-i. .

Titanic aini.
.

l.iint'. . .

Mafrncsia. .

I'liospluinc ari.i

i'liospliorus,

Sulpliur. . .

Metallic iron

.)•!))()

(»••-'.">()

II-41U

((•02:)

II-IIIO

t;t)-ii2i)

On the north ii^; of l.,t 1. rani;c xi. Hull. iH.loiifjins al.-o to th.. Ilavock
mine, a iiuriilxM- oi .,la.-,-s can ho louiid. in the .south.-ast corner, where k<»"1
ucinatlte o,-e outcr,.(,> On,, vein 12" wi,l,.. of d.-an oi-e. occurs in red-
iish Kniniti,- !;neis> aioim lh.. line.-, of stratification. A immli,.r of prospecting
•rcn.-h<-s ur.. in »-vi.ienc,.. Liit having I.een worked .-ome :{.-> y.-.-.rs a-o. tlwy
••re all ,-..vereii '. h .If.l-.n- and hush,':

.

^^i th.- n.u'thca.^t corner of tho salii,' lot. an operi-.-iit. in an (.ast-westerly
dim-t^.n, in the -ohd rock, uncovers no,.,! heniatit,. or-. I.ut here again a
'l.or..i«;i-. .'xammati..|i was impo.-siM... lortli. satn.. .'aus.. 'j-hc,-,. are a nuni-
l*r ol small >h. ^^ln}!:s. of limite.j ..xtent and of littl.' ., ..noniic importance.
•n^i.-,».T.urrpn.-.. is s|)oradic, and exclu.los all theories rrRardini: th,. .'xistenco

ii'-liriite ii-oii lan.sre in that r.'^ion.

'niii.R Iho.n Old. L.M \Ti.)\s IN Tin; \iii\irv m Tin

llvv.ii, K .Ml , ,.;,

>n ti„. ..,uth half of l.it 1. ranf;e xi. Hull ( l)cloni;in-; to Mr. I »;irl.v. of
' "

'
). :<o!, oiv occurs in the n.)rtheast part of the lot, on the MufT ..f a
dl.

! iie eountrv rock is a ro'ldish svenilic iineiss -<tr! !.:::-- In •-' t= i-«-

.-.,«-riv .ii.,r,ion. with a dip of 5()' to the south, iunl cut throuirh 1)V dik.-s



iiiiiiiitiri -

(•8

i)f iiiii'ii pyroxoiic. 'I'lio or*- nccins iti small veins and IcnM'- alonj; llit' stiatiti-

fution lines of tlie gneiss. It is hiittlc ami >ti('aky, l)Ut very pure, atul shows

(iceasiiiniilly a laininate'l structure. The (le|iosil as it |>re.seMt- it>elf is of

little value, hut a good deal of tloat iron ore has Iicimi fi>un<l in the humus thut

rovers the surroundings of this outeroj), and it is nut unlikel\ that, upon

further inve.stigation of this lower land, a depo.•^it ot i nomie v;ihic might 1h'

found. The outcrop ahove descrilied. cunsistinK as it dues uf small len''es

urrunged over the surface of the rock, nuiy he proven to he simply an oiiryer,

or offshoot of a larg' '"|)osit in the immediate vicinity. The lloat of iron ore

in the soil is pailieulurly numerous, in a sunt hi liy direction iVom thcoutcrop

under considerat'on, and big pieces of iioii ore. thoui;;!! inlermi\(Ml with coun-

try rock, can he dug out at a ninnher of plai'c-.

.\ sample fmm tl:e outcrop, analysed. h-a\c the iolhiuiii!; re.--Mits: -

I'errous oxide :<4' 10

lerric oxide 45 -^it

Titanie aeid . Ki-Mi

Metallic iron ."»S-'_'I

On the southern part of lot :i, range \, Hull, the property of .Mr. Theo-

phile Vi; , a |)romi.sing dejjosit of hematite ore occurs, in a syenitic fornjation.

The vein hu.s an irregular winding cour.se. hut its ticn<l, on an average, is

about northwest and southeast. The average thickness is from H" to lit".

In one place, where it splits into two briinches, of 1(1 and 12" in width

respect ivj'ly, it has a thickness of 2(1". The ore lode is expo.sed for

over lyi feet, and disappears, on hotii sides, under the .soil or a heavy

capjung. With the excei)tion of a few blasts, there has b«H;n no

work done on tiiis showing, although the appearance of the latter justifies

furti sr .serious investigations. Tiie ore is of a brilliaiit lustre, anti .•;c(-ni.'-

to be free from foreign matter. .\n analysis of an average samp!'- lak'u

from a width of 2()" near the forking of the vein, ga\e tlu" following

r«!sults:

Titanic acid.

Metallic iron.

1:{-")S

.")(I-«S

There are t soother [iropeities which might he included ii! tl," ':i(iu|) under

consideration, although the\' are located .some diftance from tiie town line

between Hull atul Templeton, viz.. lot 22, range ix, .'ind lot 2i{, lange vii, both

in the township of Temi)let<>n, On lot 22, range ix, a low ridge of ortho-

elase, and syenitic gneiss, occupies the northern side of Hainville creek.

Much of this gnei.ss is of a leddish c<ili)ur. hut it is interstratilied, at intervals,

with hands of lighter and darker gii'\ . I'lic general dip of the gneiss is

we.stward, at an average high angle. Aloiig the southern side of this ridge,

on a -Steei> Drecioict? of a baisk 40 feet ni lieiiiht, sevei';'.! isolutefl exDosure.s

of hematit(- ore occur. .\ number of these expdsures. not one of them,

however, excet-liiig :{ feet in length, or diametei, ai" included in a space



1.(1

al.out 20 f,.o, M,,,,..,,.. I,. :,1| „f ,1, „.,- .„,. „ v.TV ,,an., I,..„„, „nMMx,.,l
with any .par. ,.,n,| if ,.0..,, ,l,>|,lav. l.-n-.. ,tna,,.l fa,,-, w|.,|,. „. fnut,,,-.-
It IS fi:.„ Kra'"'"l. mh.I „l mM >,„.y ,.„|„„,, t,„. |,,^,,,, .,f ^,,^ ,.,,„,,„,,,
I.;..s ;i|,f,an.„tlv l.oon l.l:,~t,.| ,|,.wn, hwaiK.. lar,,. |,|,„.ks of s„li,l ir,«, ..rt-
'•an l.e f,.u..,| at..,M.K.t ih,. ,l,.|,ris l.vin- in fn,„i ,:, tl„. ptvcpir... Tho ,„v
."'""« "• ''"""• '^ ^•'^''''" '"' "V..r 2,1(1 f,.,.f I, ,1 ,„„ .,,,,r. h,nv.-v..r
in a soli.l l„„|y ,„ v,.m: in,,-! ,.t tl.,. ,.iv is inun.l in ,|,..n)nn,.,.t,.,i iMuii..^
i.solatR,! lens«.s, a.i.l | k.-ts, s..,„,.f imrs ,M,Mn..,.t<..l will, ,.„•!, oiImm- I,v .n. .11
"Utly.TS ()M „n,. p,„Mr tl... ,„v has a luva,!,!, ,„ Is" „ ,.„ntin„..8
Hi tins wi.lth f,.r s,.v,.ral tc't, tl,,-.. ,t .raiiialiv ,limin,.|„.. |,.a «..,|,„. p,„„f
•t lM.,-,.me. tl,..,, •„v,.,v.l with ,l..|,n.., r,,,,,, ,1,.. ,.l.!r. ,,,,1 n,;l. .M,il an,l v.-kc-
f:.lM.r,. .Vii,n,-n ..

. I,,,,.,. i,lo,.k.s „f ,.r.., h.nv.wor. ar.^ .,i.;t with, at tl„. f,.,.t .,f
th,. ..hfT, i,,r s,.m.- ,hslan,-o, showin- ,.vi,i,>t,i !v that th^ on- lo j,. i„ ,p,..sf, n
was „f s,,.„..what iai-cr .limiMisj,,.,.. F,,.th.-r ,,,.,, al„„^. ih. .„,.,..i,. n.li;..
''•.itt,.iv,| small ,Mifr,,ps aro tVcpi.-nt. i,nt n.m.- „f ih.-ni aiv „( Milli,.„.nt ,.n-
p,»rt;in,'c t,) i(M|iiiiv li'sci-iptiiiii.

A sampi,. taken In.m HI,,. I-,,-..,- .mici..,,. u. ^ analvM-,1 an,! «av<.: -

Silii'a
.

Til.'ini,' aci,|

I,ii,ii.

M;,,i;iii'sia,
.

rii'isphiiHc ;i,.i,|. ...

i'llDsphoins.
.

Sulphur. .

.Mf.t.llli,. ilclM. .

1 -Still

•'i-'trti

'l-2.')l)

(MIlJ

()-(l()(j

||-II4<J

•VI -700

On tho ,,ih,.r 1„|. .V„. Zi, rangf vii. float of hematite iron wa = im-nd,
at various i.l.,,.,;.,. i„si,ie an area of about LT) acre.^. in th<' .southern part
."Several trendi.-s w,.,e n.a.le. for the purpose of hw.atinn an ore horlv. and
in one of them ore i„ situ wa.s foun.i. hut as there w:is verv little work done,
the o.xpa'.ssion of a-, opinion ,)n th,- value of the .'iaine is deferred. An ana-
l.v.si.s of .-i .sam[)l<. taken from this outcrop ^ave tho following: -

Sili,.a

Titanii- aciil

Lime

.Magnesia. . .

I'hosphoiir acid

l'ho.s|)horus.
.

Suli»hur

M(.tallic iiiiii. . .

3-9(>()

tl ••.'")(>

(I -2711

It •.{:{( I

(1-409

()-17<»

il-l)()4

()4-72()

Tm; OuK KK,).\i nu: l*i.,., s,rs \,.,,s,i tiik Hi:i.:. Tkmi-i.kt..n- T„w\ Livk.

The 're in the.* deposit.s is very remarkable, in being prineipallv a
sfx'cular hematite, with a (.onsiderable i)ortion of magnetite. It is v..ry hard
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iitiii niiii|)ii'i, slc'uinn ill some vn^*'" distinct (•!
.
\ :l>•(^ Itn i*fH'ci(i<' tnivily

is iM|Ual til '( Mn.-l (if it (M'curs in luiii|». Int'ii (In- sijtn i>( i walnut up to

a fi>w cliliie led. -ratlcifil llirmij^li tin- r«n'k, which in fn(i«t cum-s is a coar^^'ly

(•r\staninc anK'tii:''*' "f '> .mikish l'i'li|.-i|mr ami i|iiiii/. with larclv a -iiiill

aiMuiiiit nf hull Memli', aH'l nm-tly in nsvociatinn with '!ic !• ii-jiar. /"*

ciihiuns, as a ink', l.lariv n\- sicci i;i('\ , wit: :i hiuhlv iiiilalhc lu tic. > >nn'-

tiiiH'H it has a ialiiiol, laiiifUar. hi friicact'uii< stniciMic. and in thi-^ caM' it

oftoii cDiitains siiiiill veins ut' the iim ks i-f thf cncln-iii;; foiiiiatiiin. 'rht>rt!

an*, as a iiih'. it>i sclva^ii'.-, or licdihni; I'latic- tictui'i 'lir ore IihIics aiul

tho ailjaccnt rocks the i.rc i- jicliiTally ailhcirnl to t'.ic laltcl which

s<'i'nis to <'oiistitilt(' a ui''al dilliciilty in in-oducili;; I'lic i ic "ilhoul an ad-

mixtiiiT oi the country lock, especially ir tiie si diei .iep-'-^its. When

expos.- I .) the weather, the lieshl> luokcii die, wlmh e.\hil'ii>, :i- .1 rule,

a hijihiy iiul.'iliic hl-li-e, .ici)UMe^ a dull hhick colour. It doc- uol 1 !.-:ik up

like the taiiuiar inagnitile. Imt ict.iins its li id te.\tuie. even \v hen . i.n-^ed

|.«f M'.ii's ro the attnospheie. Tlic nic- are. is a luU'. non-iii.i^netic, t in

places they exert a feelde action on .1 delicatel>" suspended needle, ,'iiid il.-o

-how slight polarity. ' )l' I lie iiiilierals inostl\ associated uiih hematite

in th - district, may !>« named, feldsjiar. Imth pinki>li and ulnie. iiciiililende.

calcite. (]uailz, inaKnesile. mica, pyio ue and p>iife.

I'nder the ncneral lei in feldspar, -. \eral species ma> pcrliap- le include!

Kilt their true natiiie h.i- not lieen \> .e>tigati-d \t the lIa\cock niirie

reiidish ,)rthocla.s<- i> ihe iii<>-t fiei(Uen' .issociation of the s|(ecular ore, not

onlv foiinin^', .as has liceii outlined hefoie. the piiiicijial constituent of the

encjosiri i("k. iait masses of it Irciiii; emhedded i'l the ore. Ilornhlende.

though ofleii found in the enc|..siii^ n ihintion, is ii't t'i"quently as.sociaied

with the hematite, l.ul it ucciir- -ometimes in small -tii ik- in close proximity

to the ore depo-ition> .Xctiliolite. lu lihidiis lionililende. occasionally fills

small cracks, or laults. thiou>;li :lie hu'iiiation, ainl is sometimes found coat-

ing the surfaces of the ore.

Calcite is occasionally found in association with I lie ore. fnriiiinn pock-

kels III' iireyiilar len.ses emliedded in it. ll is also, ,1: I he ILiMnck mine,

penetrated in all ilireclions hy crystal-- of lieauliful. glassy, ureen

|p\roxene, ficm ,', ' or i. ss. u]- to J" thick. Hhomluc i-rysf ,N of

imca occur in an .•inalo'iou- in;,imer llioufih iiaire parinjil> tii.in lue

pyroxene. ( .dcite sometimes lorms \eiiis. n lines, in the walls of

little lavitir.s- in the vicinity of the ore liodics I"rcuii the dumps of the

Ilavcock loc.-itioii some samples of uie were taken '>lii<-h slinwcd a parallel

airanp'tueiit of hi'U- veins of calcite. the matrix \ii'iu^ a miviure of hematite

and orth.x'la.se feldspar. Crxstal acKii'fiatcs of calcite ai> .; .'times staiiad

a pink colour, with |)eroxide of iron I'roiii a metallur .loint <if view

the association of hematite with calcite, if the latter occiiis with the f' rmer

in liniiti'd ()iiiiiitities, cannot he regar(lo<l as injurious. Iiei-.mse c.alcitc must

he ;i<lded to .111 iron ore in the smeltine process, if it is not picsent.

Quartz is also a freiiiietit companion of the hematite. It is mostly

found ut the selvafi*- hetwee' the ore and the enclosing rock. Cavities in
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il,.' ..n. lim.,1 w,tl. I,,.:.i.tiful .•r>st,,l- ,,| ,|„.„t/, |,mv.. „ f,,,,,,.! ,>„ |,,t -s
rant'., ix; wliil mmmII -k..). uf s|H.,M,lar n-,,„ w.m.- ,1-., ,,,..1 u,tl, ..,„l.,.,l,l,.,i

in .1 |iiiiki-li i|ii:tii/.

'"" '"'"'ivrir.. ,,| „.:nii,.-'l».., 11, : ,,.11..,, «|tl, 1„m, ,,,! ,1 ,•
,
|„ r|„. |,„.,j.

"""' "'"''' •""^i'l.TMll.,,,. h;,, „,,l l„.rli ..,A,..| (..,H-i:,llv \t l|„. l|.,v.
nM-k tPinr- tl„. lilMUi-til,. |,l:,^, ;, M.l.nnI,,,;,,,. ,,,|.. ,„ ,|, ,„„i,i.,i, ,.f
the .PI-.., .,11.

1
It .,. „. ; n l.ilM.uitrlv :i,-.„.|.,t..,| u,tl, i|„ l„.„,;,titc ll,-it

It- pirsnir.. r:,ti IimcIIv 1..- ,i,l.,.i,.,l u,th thr ti;,k...l ,;,- The ,„... a- m ii,;u;n\
'""' '" '''''•'''^' ''•'ll"""'-. "1,1 -.,h„.t, , ,„„ at all, Tl,.- :,~-.n-,atiu„ ..l' |,„t'l,

-|..-n,.. I- ,„„., .|.-nal,|... -in.. <U,. ,
,,„,,. ,,,• „„,,,„.,,,,. j,,,,,,,,,., ..,.„.

-|.|..raM,v 111,. |„.,r,.„i,^,. ,,| i,i,.!:,||„. i,.,„ ,„ ,|„, ,,,,, ;.|„|,i„, |,. ,,,,,, I, ,,„.,.,._

'"''• ""!''' li'-' ! Ml- l,a. ii,>t l,.,.„ nl,-..,s...| ,„ .|i,,.,i a nt„m wit'.
.prrular ,„.., I,„t ,: ,,|,... a. ..„„.. ,.: ,.

; ,„|,„.,„„,. ,,;„, ,„ ,|„, ,,„,,„.
-111^ ,,.. U, ,,,,,! |,,|t',w ,,,„„i, II I- |,,i„,|, ,„,|„, ^alll;u, uiatiTial acm,,,-
|ialHlliL; tlic ir,i- in iii;,,ii|ij; the l.itr,-

l',\|-..M.,„. ,, .,..,.a-„.,,alK t-,,u,i.| ,--.,r|';!,.,| „„i, |„.,,iatit,. niv- \t
'" "'.^'•'"1^ I'.",.., tl ,,. , ,i,.tu,„- iM.,„.|,;il...| \.\ \n,rz .rv-lil- Ml'

-"" l'>''"^i'ii<- :.l..mi
;

'
II, .1,,,!,,,.,,, ,>i„,,i,,. ,.,.\Mal .,ir.

;i> lii..||ti,.ti..| al.,,\... Hi r:,|,-,l,.. ,,, t|„. ,,;,„.. l,„.ali; (),, |,,,
_,._,'

''""'' "• l""-l^"''- "I Im'I. .Ut.. ,,,i, I,,. ,,.t .,.,!, at ,„„. |,i;,..,. i„ ,.|,„.
,,,','.'

''':",'"" '''' ' '"'' • l-''''" l',vr..\..|i.'. H„. latt..; r,,niaiiiiiin>ii,all riAslaU
"' """ l'>i'"'' !'" l-.'tui. 1,'iaii hrinatit..,, a^ a ill... aiv imirli iV.-.T from
nnii iivnt.... Ml .1,,. arialv-, . ..f th, .„•,.. ,„ t|„. ,|;..,irt .!„,„• :, v..,-v s.nall
l-'-ircntaj;.- ..f . ,||,|,:,, i„ |,„.,, „,|, „,,,.,„.. ,,„|, ,,.„.,.^ ^^i,,,.,, ^|„,,,^, ',•,„. ,,„.
i'\. I'll.. lit .|ll;.iit\ .if !i,|. iircv.

•'rvMal,-, ..r puiv MivaL- i.f iron (ivnt.., a- loim.i ii, ,. 1„.,| ,,f i|„|]
tiMV.. !...t he.. l,>,i,„| ,„ aii.v ..ft!,., n,,- ;„! if i,,,i, !.vnt..-„at ail \>Vi-~vut.
•vliirh aivn -,,,|„.rl,a|.>f,,i il,,. Miiall |m.! Mi-ai; ' - Ji.hm ,„ s,.iii.> ,,f flio

-. it inu>t ...
ii, siirl, a lit... Mat.. ,,1' .Iivim,.', t Inn . ..|„„n tl... Iatt,.r. tlial

'Mil ..lily '„. .i(.tci.t(.,l l.y ii,c mi, rn„.,,[M., .,i- |,\ an ,iv-i-

*>!' ..III.,- Ill' ,..raK. uhi.-h h \,. I,,.,. II |-,„,ii,l a--.-L,l...l uitl, !!„ ,„, in
I vcrv limit..,! u,-::r...-. nm.! I„. n..-nii,,ii,.,l l.aivt.... ,„ ...aw ,|.ai, ili|.,i-.|,ar

""' Si-'l-i'i'" H:.i.vt..> .. .,. ol... w.,1 ..,1 jot :.'.'. ram... ,x, T.., .f.n. in
'•"iii"Ai,.M Willi a Miiall i.....ki.t ..1 iH.|„atit.>. hilt thi- ,,. irn.iia. is n-Kar.!.'.!
MS [.iiivly a. .i.lcni.i!. a- all ass.M.ial i.ili ,.!' tli(.s,. tun mi ,.a.i!- \i:,< Met lM-..n

"l'-.'r\iM| |.|s,.w||,.|-,. |,y til,. writ.T. Dr. Harriiifrton' r,.f,.r- ti. <|.c..imi.n,
'om the Hay.-cick niin..-. in uin.-li .•ry,st;iK ,,f li.aryt.-i w..|v a-.,,., ,f.',| vv.tl,

-jM'.-iilar iniii. ...al.-it.-, l,..;iiiti(iil !;r,.,.n lluiir-'|Mr.
, n.i a i-..,!,li>l, f. --(...r.

'•raphit.. ;• ^r.ilcs li.a- ii,.! hccn u!)sprvi-.| will, lli.- n.ik..,l cy, m aiiv
»• "•(>. liu h." analyses ,if .ni.- of tlicni |i.,in' to ii~ i.r..--i.n,..', but in

'"""•''' 'l>':ni'' It a|i|)(.ars ti,.,t tiic firapliit.. i^ ,li-t nl,iit..(i > hmii-lu.ut
''" ""' '" line state .,1' ilivi.sj.in, vcrv likciv in iIh ^n.-tailinp
-lal...

'Ii. I.OII ,,f |'r.iKn-<, ISTH 71, |, JJii.
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SfMMAHV Ol 1 \\ 1>TI(;.\T1()\S l{i:(^\Ull|Nl. nil. Hi I.I.-'ri,MlM.l.ll)N TuWN

l.INK l,n( \T1()N>.

In tlic fiiri'uiiiii.i; (liscu>.>ioii (if the (iccuircucc <if iioii ni-c in tlu'se lo-

cations, tlie wiiti'!' has pifscnted tlu' suhjcd as it appi-ais to liini in the

light of recent investigations. Some of the roults are dilTcent from those

expressed liy other authorities, esjiecially a> far as the a\ailal)!c (luantity

of ore in the vaii.)us developed locations is conceined, more especially in

the Hayi'ock mines, ,'>o far as the ilcvclopment work on tiie deposits dis-

covered has shown, the iron ore does not occur in very large deposits, thus

admitting of easy and chea|) extraction. Tlioe deposits are confined to

leases, and pockets, mo.st of them of small dimen>ions: and veinlike occur-

rences which can he followed for a considcralile distance are cons|)iciU)US

by their ah.sence. It has been fieciuently reported that in the i)rinci|)al

pit, No. 1, of the Haycock mii !. a deposit was o|iened up, which measured

on the surface 2 feet in thickness, but that in following the .same in depth,

it widened out to 12 feet, and .showed indications of increase in width, when

operations were suspended.

This pit is now filled with debiis and water, and could, therefore, not

be examined, but from reliable sources I gathered the information that

the same was pumped out and cleaned several years ago, on behalf of an

American syndicate. It was found tiiat the bottom contained only sev('ial

small vein.-, not '^ feet in width in all, sliowing no signs of coming to-

gether, but rather decreasing, as they ai)i)arently had done from the surface

ilownwai'd. This ca.se. amongst others, is merely mentioned to show how

deceptive appearances on the surface sometimes are, and disproves the

standing opinicm of some of the interested ])arties, that "the ore body in-

crea.ses with de[)th.

"

All the deposits examined by the writer, so far as surface indications

go, are of limited extent, and do not warrant ex|)loitation on a large ,scale.

Hut this does not mean that the exi,stence of large ore liodies is excluded.

There are large tracts of virgin ground, covered heavily with brush and forest,

in the region under consideration, which have never seen the i)ick and shovel

of the prospector: indications of iron ore, in the form of float, have been

found in various places, and it is not improbable that some day a large

tleposit of iron ore, which warrants develojurent and ex])loitation on a

large scale may be di.scovered. The sporadic occu'-rences of ore, over dif-

ferent projierties in the region, show that the original de[)()sition of the

mineral, in that jjarticular part of the formation, is not a continuous iron

range similar to the Hull ratige, described above; and, f(jr this nnison, each

deposit must be tested individually, upon its merits. The economic utiliza-

tion of the.se excellent iron ores is desirable, yet it involves questions, similar

to those suggested in the discussion of the nature of the deposits, which

deserve careful consideration. Thorough investigation wi'l be necessary

in each case, to determine the actual value of the deposit.
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^r\ni;iii;i> Dkimisits Ai.oxd Tin; Cmim.m I{ivi:i!,

Tlicrc MIC many iiidicMiioiis. and small (lutcnips n( Im.iIi iKMiiatilcand
masnctilc in the (liffcicnt lounslnps lionlcnn-: the (larincaii vhvr; hut
most <,f tlicin arc scattoml. (listtihiito.l at raiidipiu. and of siudi minor iiii-

portanciMliat they do iioT ivquiic any special dcsciiptinn: however, t hoy are
all eniimeialed in the li>t of properties found elsewhere in this report. Many
of them consist -imply of iiiipre<;iiations of niamietiie in crystalline lime-
stone, small lenses of hematite alonn the stratitication of the «:neissic str;i;a.

or small veins of an inch or so in width of acoml.ined hematite and ma-rnetiie.
\o Work had heen done on them, most of I hem were natural outcro] .; of the
(Ji-c. and. unless some development is perl'ormed on them, an opinion as to
their value must he deferred.

Ainonji; the more important deposits are the followinj;: -

Lot !.•:!. raiiKO vi. town.^hip of n'akefield, lielongin^' to Dr. Craham. .if

Hull, (iiie. .Magnetite is found here, in the form of small pockets, and veins,
in syenitic and liornMonde -;neiss. In the .southern part of the [.rojierty. in

a little Kiilly near a small lake, .'in excavation, .5x7 foot, exhihit.- ma«nefite
ore, of aiiiiarently ^^lod .|Uality, emi.edded .as lenses in the country rock.
The extent of the outcrop could not well ho e.stalilishcd, l.ut it apjieiirs that
the ore continues jdon- the little valley, towards the lake. Flo.at, of the
same ore, has heiMi found in the soil in that direction, showiiiR the ore in a
disseminated state.

Farther down this f;ully. on a steep precipice, l.lastini; has heen done
over several sciuare yards, .and here the occurrence could l.e better studied.
The ore is closely associated witli a c.ar.se, highly crystalline hornlilende rock,
interstratificii with ^eins and veinlets of quartz. The ore is found in drawn
out len.ses. of irregular shajie. einhedded partly in the hornhlende rock, and
j)artly interpolated between the quartz and the latter. The country rock is

dark coloured, and, upon closer examination, exhibits crystals of iron pyrites
distributed irregularly throufih it, but no such iron pyrites can be detected
in the ore. The ore is iirittle; when exposed to the weather it di.sinte-

grates and crumbles to pieces, taking a bluish tarnish. The country sur-
rounding the location is pretty well covered with timber and untleri)rush.
and not easily accessible.

A .sami)le of this ore, analy.sed. gave the following results: -

f;''''-»
2-o()()

Titanic acid 2-08()

Lim'^
1 • 101)

^''igne^i:' O.oOO
I'ho.sphoiie acid ()-()()2

Phosphorus
()-()()l

•'^"'P'lur ().()2:}

.Metallic iron
O.^, i^^



Lot H,. rMlifiC li. ti.\viislii|M,f('a!iiiTun. ()l!;n\-, rnnut\. ll,, vnm-u,v
(if iron ore on this [ii-opcity 1im- l.ccn !-ri,,un f \fr |.i,|. y,.,.,,-, !,i,t siiiliricni

work has never lieeii 'lone lo enalile <>ne t>< lunn n c.iiieci i.ie,-, alioiii

its cliaracter ami eMent. 'I he ore oi'curs al.inu i he cMur^e ,m' I'osi

creek, all over the brow of a hill, ahoiit .".(I feet hii;li. f..r a len.i;th of !.")() feet.

in noai-l.v an east-westeily direction. There are tu,, Mnail pits niade to test

the deposit: the more I'asterly one is .m open-ciii into i he hillside. It ,ut-
a niicace(.us. rUsty looking: iron (,re depi-il. erul,edded in a cnar,-e, granular,
cry.stalline linie.-tone. The n.aturi' of this dep.-it iMnnnt he -tudied \-er\

well, hut it .seems to lie lather a nunilier '<\ poid;et~ than a true \em. d he
ore crumlile.-^ sometimes into small fraf;nients; it contains ;i ^.lod deal of ir.-,

pyrites and sraphile in Hakes, some of which, of lar-er size, are cli,-.; nhuled at

random thrmifihoiit the deposits. On account of the decompositinn of mo-i
of the pyrites, hy e.\posiire to the open, the di'po-it- are all of ru-ty apprar-
alice.

.MoiiK the lirow of the hill, al.ove ret'ernvl to. the overhiiii: h.iI i, dr-
tinctly coloured, and has the appearance ,,i leirujrinuii- earth.

This red earth, which may indicate the existence of iron ..re oeneath. c.m
he followed for over l.'A) feet, in a weMi Hy direction, .alonj,' j'.isl , reek. ;,nd.

within this area, .several outcrops of .-.oli,| iron ore can l,e noticed. One of

these outcrops exliiliited ma.finelite. ,,( apparently' j;ood ipialilv. free from
iron ])yritcs and other injurious impurities.

The most westerly pit. at liM) feel di>tance from the op.-:i-riii. meaMires
S X 10 feet, and is .several feet deep, lleie the ore consists nf a nnxture of

inaj;netito with iron pyrites, with an ad.htion of graphite Hake-, hut as the
pyrites seem to predominate, the dep.,-it does not re(juire anv further de-
scription.

TiiK HuisTi,!. lia.\ .Mi\i>.

The.-- -les ;,ro situated on lot- ::i and _'_'. lan^'e li. in the t.mn.-hip of

Bristol. ,..cy of i'ontiac. at a dist.aiice of ahout two mile- north of the
Ottawa liver. Iron ore was first di.scoverecl on tlie.se lots hy .Mr. .lohii .\|o,ire.

early in the seventies, and the hrst minin!;- in the .same was done in the winter
of 1872 7:i. Hut it was not until ISS") that mining; on a lariic scale w.as <-om-

iiienced, and for four years it was continued, with j;reat activitv.

The oul[jut of the mine amounted to 12") tons of iron oic per da\ . Thi'
mine, it is rejiorted. was chiefly worked on the .so-called south vein. h\ means
of several openiuRs. one of which was !.")() feet dee|i. with ;i drift of l.'yi f,.et.

and several cross drifts of 2o. .jii. and li)(t feet, all of these workings hein<r en-
tirely in ore. Thetotaloutiiut.upto ISS.S. wasahout 12.(i(MI tons of hiph j;rade

magnetite, which was shipped principally to furnaces in I'ennsylvania, where
;» high grade Hes.senier iron was produced.

Tlie plant consisted ol conit)lete minimi and ro;istinir estalilishment.

together with a standard gauge luanch raii..ay. connecting the mine with
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the I'liiitiac I'acilir .liinctidii r.'iiluay. mnv ('miaiiiaii I'acilic iail\va>-. at Wy-
iiiaii, IJ iiiilc-i ilistarit. 'I'lic inacliiiiciv plant coiisistcil of a 14" X 20'

li'iisliii!; cimiiH', to operate tli(f irii'liiiel sliai't, ami a small lioisti:inerinirie for

(MM) in;; the oic fioiii the liiii at the hi'ail of the slope to tin- top of the roasters.

All is :;o ln;;eisnll air (•oniincsMir, the necpssaiy air icceiver. andsix Ingcr-

soll (hills. furiiisluMl tlu- .tccessories for niinilij; o!i a larf;(? scale. .\ large

(•lusher reeeiveil the ore, at the top of the roasters, from automatic duinplnp
skips. '\'\\,t 10(1 horse-po«-er steel retiiin tiiinilar boilers furiiisheil steam for

the whole plant. The o:-e roasliii}; i)lanl was ot the latest approve.! l):ivis-

ColliV t.\pe. eoiisistinu' of tw(- lai-','e i;as roasters. 17 feet in iliaiiieter, ami 27
feet hii;h. The roasters were ('(innecteil with six Ras proilucers, of the Ta\lor
(lesiiin. The roa.-tin;; kilns, ami <;as pi'oiliiccrs, were protecte.j l,y siiitahlo

liiiililiiii;s. while 1 he shaft mouth wa- e'|iiip|)e(! with a suKstaiitiai K^i'lows

frame ;iiii| -haft hoUse, There wen," also .-in olliee Imililinj;, sevei-al teiienients.

stal.le. inajiax.ine, a thaw house, ami eveiyt hiiif; nei-es.-.,ai-y for earryiiif; on
oper.ations on ,mii e\tensi\-e scale.

Since the ye;ir ISSO the mines and plant have lieen allowed to lie idle, and
althotifih theic are larfri' 'ire lioilies availalile for imm(>diate exploitation, no
attempt has been made, in recen lays, to exploit them.

In presenting a repoi-t on these mines, it mils' lie lioi-ne in mind that all

the pits which had heeii worked, with tlie exception of tw<i. were Idled with
water, and, on this account, it was im[)ossili|. to jro into the examination as

fully as desired. .Moreover, there arc no relialiN reports, and no records, or

drawinj^s, a\ail,dile. I'or this rca,son. an opinion expressed on the value of

the propeHy, and its [)rospects as a shipiier, iuust lie, to some extent, con-
jectural, and the writer has based the same lai'ifely on a comparison with
other mines producinj; similar ore.

The rocks associated with the inaKnetites in the region under considera-

tion are composed, for the greater part, ."f grer, sjjeckled hoi-nblende gneisse.s,

of a .si'histosc character, occasionally .stripe-, with darker and lighter colours,

caused by a greater or less preponderance of black hornblende and hlacki.sh

brown mica, and reddish syenitic gneisses, composed of red feldspar, translu-

cent colourless quartz, with occasional layers of a greenish black hornblende.

The general trend of the formation is muth-northwest, with a general

steep dip to the east. Intrusions arc freiiuently met with, and they arc

composed mostly, either of bands of red feldspar, intermi.xed with quartz,

or gre(!nish black diorite.

Crystalline limestone does not occur in close [iroxiinity to the Bristol

iron I ..nes, but is found on the shore of the Ottawa river, almost immediately
ojiposite the town of .\rnprior. This limestone is overlaid by a volume of

dark hornblendic and red granitoid gneiss, with epidote, above, or in the
upjicr portion of which, the horizon of the magnetic iron ores occurs. This
limestone, which outcrops on lots 14 .and 1.5, ranee ii, nfar the road to Nor-
way village, has a genera! strike of east-west, with a dip of 4.5" north.



A saM,|,l(. ,,f il,,. sun.-. tMkcn in..,, a ,„,uit ,„ i|„. -,„i.h„,.-i uuMrt.T ..I
lot 1.). Kavc the t.illduinfr aii.'ilvsis:

llixiluMc liiattcr.

Ferric ii\i,|i.-i and alurjiina.

('arlidiialc (if i-alciuiii. .

(":irlMiiiatc of riiaj;ticsiii.
.

I • I.-.

S."i • .).",

tl-ii7

It is>'oar>(.lyhaM.|.',l with dark.T or liglhcr lav..,-, an.j f,.li,,-,, - ti.c curM.
..fthcinartzoM.. fcM-paihi... and li..n,l.l,.n,lo han.ls, S,.,nc nf tLr :.it,.r,|i-
|>lMy <.ont.,Mi„ns ,.f ,1,,. „„,>t .•.„„, iliratcl drsnipii,,,,. ui,a-h appra, ,v
iM.l'oitaiitu, |,roiM,rfi,.„t,,iii,.nia.sofl,„„.Mu„,.in\Oucl,thcvorru, \V|h,v
this IS ,L',,.at. th.. fr„..i-.,i,| |„.,ls. which for,,, the Mihd.vi-i.ms and ai. ha,.,-,!
inches to a f,,ot thici<. an- surrouiulcj hy hi„cM ., a„.| aiv l,c„t and InM-d
in a v.M-y cxtraordinaiy i„ar,nor, or partially l„nk,.„ „,, ,nto f,a!,M„...,t< Tl„.
inu.Mo,,.. ,., ll,,s icfri.m is fi-eo from i,„iH„it,cv and pro.h.ccs ar, cvccll.nt
linic. It appears disti,„.tly stralilicd. and int,„-,v,. dik(.s in tl,,. snncarc not
fro(|U('ntly ii,('t will,.

As to tho iron hcarinj; n.cks. iinn.cliatclv ass,„.iat..d, the diMinfr„i.h,„„
character is the p-pat parallelism which Ihev n,aintain. over a lar-,. extent o"f

••ountry. and the steep dip of the sfi^ata. The strike is X.X.W and the di,,
IS almost always over 45°, generally (i()° to Mr, while perfectlv v.Mti,al -t,af.
have l,een observed. As to the succ'ssio,, of the rocks insi.le the H.istol iron
range, I think some general order may he ol„erved. F,„. instance, the n;\
and irrey syenitie gneisses almost invariably immediaielv <,i .'eed. and oNerl,..
the i>-<m ore. or iron bearing rocks. These are followed bv gneisses, in which
hornblc-iide becomes an impoitant ingrclient. an,l whi,.h almost in„.e,ceptibly
graduate into the micaceous gneis.ses. .schists, and hornblende s,.hi-t-. of the
series.

A similar succession of n)cks. l„)wever, woiihl appear to l„. ,ei,eated •,! .
distance from the iron bearing rocks. \VI,e,h..r thi> ivot'tition ,,i p.-e.-ise!.,-

the same rock is due to frequent foldings „f tl,.. sti^af,., ; ,,r wheth.., ih..v ivp,..-
sent deposits nia.le umler like comliti.ms .iurinir su,-c,."iv,. pci.wi-' m-

-,,11

luither. whether they may be looked upon as ..aused bv r..p<.at,.d ipthrows
"nn..cte,| witl, faults, are .|U(.stions y.>t un.l..t,.,„,ine,l, ami whi,.,, will r.-
MUire ni-ich detailed investigation.

The i,-on .,re, which is compo.se.l of a mi.xture of magnetite aed hematit.-.
fnrn,s a .series of beds and pockets. m.).stly inteistratified with re.l.hsh <v..niti,.
umei.ss. and hornblendic .schists. The bedding, whiU- in senei-al ;-o,i-hly
parallel to the containing .strata, .sometimes shows discordance with the latt..r.
and the ore penetrates variou.s layers of the forn.ation in an irre!,ri:l..,r la-hion.
A folded arrangement of the ir.m ore .leposit is al-o ,,b<, .,, d : tl,i< i-. however.
>ii secondary importance, and is due to the limit, d <iii.i(!,-!oi,> ,,i ,!,.• d.'posiis
"" sliaped.

[n addition to the budded and folded .-tiuriure^, the oi-e deposits show
liactures, especially along the contact with the wall-n.ck. The individu.il

--. -'.<. 'ma.'..v<,^.,i.ji ~ i<D>..£.-<r . •AarvM.. jia
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liiyci^. wliiic Ikii'iI t'liouuli, HIT brnkcii into ^mull lilock- liv frarluics. which

ill till- iiuiiii iir«> inil('|i('iiilcnt ni tlmsc in llic hiycr« almvc ;mil lu'low, SoniP-

fiiii<'~ jciiiii - :i;ii| i.'iiilt> cut Mi'iii~.> till' (lie ilc'|pi»it. I'll!' \\\i' Millet |i:iit then' is

httli lirijihiiciiiciit alciiij: l'i:utiiir>. iiiid wlicic ili'|)i:ifciiii'ni ilncs ((ccur it is

iiira.-iirt'(l Ijv iiu'lics iMlhcr than iVct. Ocra-innaily a I'auh if scvfiai feet

may ImmiIimtvciI, ami t his is hkcK' In lie iwii ' I he cniitact nt't hcipi-- wit h t (ic wull-

nicl\. 'I'hi' iniMicn.iis jdiiit.-. anil laiiit-; suii^i'st ihalth" a|>]iMi'<'nl '
' Ic folds

in the i 1(111 I ii'ari nil.-t I at a ail' nut due entirely to a't'ial liemliiii; ui i ic latter,

lull :.fe line in part to iniiiute ilisplarenienls alniij; the cln^cly • p.icrl : ract iires.

"\^

I

.-^-//-^r"'
2i^
f

\0,
J'

a''

J^'

•\

FlO. y.— Hristnl lllilirs. Sc;llr 1 llirll In 1(1(1 feet.

The Bristol iron mines comprise an area of 200 acres. Nearly ;ill the

important work, and the whole original workiiij; plant, are located on lot 21.

while the continuation of the iron liearing ranj;e can he traced for some dis-

tance, also on the adjacent lot. No. 22. fig. !!.

.\s refiards the topographical features of the counliy in general, it may
be stated that the latter, where the iron ore occurs, is of an undulating char-

.acter. and presents ;i series of low niMiided !ii!!s. with stii'tches: of farniing

land between. Most of the country is ojien. the hills iieing to a great extent

'«5'-;i!-^5?i1£!^j
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'i.'nu.l.Ml
. rtrcrs ,m.l Vru-'tati,,,,, .,,,1 ,,„ ,|.„ a.r,,uMt u

I
,-,„ i;,,„.ral ,|m„„..-

Uv ;,im1 ii„l(i.Mn;,l pur-iM.M- I,- nr,,u,,,^r .,,,,,,,,
, ,,,,,„ ^,,„ ^ , ,_^^^^,__ .^„^^^^^^^

"'"11 tli<' nunr tn(»uy,,„, A .liManr,. nlMuiir,. ali.l l..\\\,,,,,, a ,|,.tuM.'.. ,,f
l^out IJ I„||,.>. |„,th |M,irit- l.ni.i; M:,l,o„s ,.„ f l„. C:,,,,,, |,:,„ I'a,-||K ,-,llw,v
liailiiin to Ottin^a,

As alrciHly uiitlii,..! al.ovc, tl„. ir,,„ ,,r.., «I,hI, .-..mm-i- ,..'
;, ,„iMur,. nf

nuiK.u.til,. :.n,l l„..„Mtit,.. ....„>- ,„ lavn, ai„l l..,N. ,„i •,-. ,at,l...,| u„h ^

ml.li>|i Mrnitir tr,„.,,,, .„|,i i„,,„|,|,.,„li,. r,„.k., |l,.-.. .i, ,.
, i,,,.- ,„tiI

Moithwcst ati.l MM,tl,..ast Mrik<., an-l ,|i|, l,, ,1,.. c.a-t, (..,lrro|,- ,,t in,n u'vr
an- v.-ry fiv.),,,..,! „„ l„„|, ,„„,„,,„.., ,,„i. „, ,,, ^,. , ^,„,^,.^ ,,,- ,,,,. |,„.^,,„„„
l>.|s si, wn, ,|,„y ,,„ ,i„,,il,„,..| nv.T a ui.llh ..1 an,„,M,nal..K I.-.U t,.,.t

wlill..th.'cM<.nMunnn|,i, irnniaim..^ 1,,uai.|- Hi,. -,,u,lh.a l ai,.lti-.,li,w,.-t
•> .•-mccalcl l,y a hravy ,„a..tl.. ,,1 ,lnll. .\llni;,.t Ii.t. ..l.-v.-t, |,il- an-l ,,ul-
n.ps ran !,.• .„„„.,.,l ov.t l„,tl, l,.i>. an,l in nnl.-r ,,. .u,. an i,|..a „f ,h,. ,.v„.,„
and characlcr ut tlic,.,-,. I„„|;,.s uncuv.Trd, tli,. f,,||,,ui,m ,|,.s,-n,,ti,,n nf all ,,f
ilu'sc is jiivcn:

I'it \.). I. near the niaMiiiK plant and ^hall Ih.iim', k a -tnppm.' "(l
.• |'

l.'ot ami ..xhil.its a solid l.o.ly of iron o,v. wi.ici, i, tl„. iai-.-M v^^,n^v,\ at"
pifsHit on t lie property. It consists of inassiv.. ore. n,aa>iunallv with >treak^
and pock.-ts of impurities ,,f decomposed eountrv n.rk, mnsiiv of h,,rnMrnai,-
••liaractor. As a part of l|,e pit was under water no a.tual meaMir,.,uent.
|">u!d l,e t.ken. l,ut, judniiif; fr.mi the expoMire,. >ome t housands of tons mav
l.e readily mined from this otiinop. Some lin.. streaks of iron pvrites may
'." '"'' ''> "'>t:iined specimens of the ore. Three samples, taken
"'""

'

'
of tliis outcrop. f;ave the followin-r results: -

Sample :.':) Sample .M Sample 2.')

' 17- 120 17._'i 1 ,s.,s>')

Titanic acid 0-2m (|.1l>() o-ioo
'''""• l-tiOO Mod o.(;.-ri)

'^''K'"''*''' :i-7oo 1. .-,:{,, (|.,s(H)

l'liosi)lioric acid. . O-OKi O-OJ.j trace
Phosphorus ().()07 ,,.,ii„ ,,..„,,,

•"^"'P'""' 0-:!IO l.,i.JO o-Mli
Metallic iron 54-l'.')0 .'>1-."),S() (il-l.so

I'it No. 2 repre.-^ents an inclined >haft. hut as the latter was tilled with
water, nuthinfi definite can l.e said ahout the same. It is reporfe.l that this
slope wa.s 200 feet in depth, that a large (luantitv of good oiv w: - mined from
slopes located to the noHh of the shaft, son.ewhere under the present ollice
1-uildiiig. an.l that the mine was worked l.y three levels, one ,at oO f.'Ct. .and a
><;.a,nd one at l!IO feet .lepth. that it contained drifts and galleries in variou.-
'In-ections, and that all these workings are still in g(jod ore. The pit vielde.l
little water, .scarcely .suHicient for the iwiuirements of the machinery and
klln.s. .wd keeping the sanu- dry daring operari.,n.- wa.-. therefore, an inexpen-
sive Item. In the immediate vicinity of the shaft there are some dumps of a
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iruDcl 'ztiiilf of ore. .\[i|i:iii'!if ly thi- dm- cutit.iiii' litllc »iil|iliui. i« line uraiiif'!.

liUt llnliU it Hlt'('lli*ll inck, liiiislly lliinil>l( i|«' ;il|i| lliira >i'|ii,|,, ||« iiM|MiritV.

A >:irn|p|c lukni from llii'>c iirr iliiinji- i;a\c llii' tollnwiiii; anal\^i>:

Silira. . .S-'.MKI

'litaiiic acid, . (I-L'')«>

l.ilMl' (|.NH)

Mauncsiii. .'•(Mid

I'liii-phiiric iiciil (|.(I()S

I'ho-plionis. . . liHHIt

Siil|iliiir. U-7il7

Metallic irnii. . ."iS.dIO

At 11 (ii.'<talii'c of ;tiM) feet, iti a soutiic;.>tfni iliicctioii fmiii I'li N... .',

two |>ro8j)octin}; ditrliCN Xo. .i and No. I j'xhiMt solid, massive iron oir.

No. ;{ is ill feel loiin; 2 feel wide, and J feet d<'f|>, wliilf No. 4 is only ,'> feet

lonii, the other dinien.-ions licinn tlie sain«». 'I'he iron ore cxpox'd in ihe^e

o|K'ningH appears to lie of pxcelleiil (|U;dity. nearly free froi i impiiritics:

it shows a highly metallic lu.stre a"d has an uneven and shar|) fr.icture. Tin-

ri'sults of the analyses of two (sUDposed lo he average) sanijiles are -iixri

in the following tahle, in which Xo. 1 refers to sain[)li' t.iken from pit No. :!

and Xo. 2 to sample from pit Xo. 4;-

Silica l'.».2(l() 9-;{7((

Titanic acid () KiO ()• !:.'()

I.ime (|.(i(lll O-Ioo

.MaRncsia j .:}()() J-iilo

I'hosiihoric arid ()-(illO ()-(Mi2

Phosphorus (l-(|():{ (|.|i(i()

Sulphur (i..").")<t ().(i<tt»

.Metallic iron ,")."> -'.CM

I

()ii-:;!Kl

I'it Xo. o, as per fij;. 10, mca.sures M) feet in length and 35 feet in width,

and is reported to have a dojjth of about 70 feet. This is an inclined sh.aft,

towards the engine room, hut without any drifts. With the e.xception of

10 feet, the jjit was tdletl with water, anil an examination was, therefore,

coiifitied only to a small jiart of the workings. On the northern side of

this pit the rocks, with the containing iron ore, are well exposed, and occur in

the following ascentling order see fij;. 10:

(a). Schistose grev svenitic rock. occasionally stii|ied with dark and
lighter colours, caused by a greater preponderance of iiiack and greenish
hornlilende, and also l)y the presence of di.sseminated iron ore. and small
veinlets of the laftir. Towards the bottom some of the laxeis have thin

lines of a rediiish colour, occasioned by flesh red feldspar. 'I"he thickness of

this layer is •J'-D".

(b). Schi.stose. hornblendic. micaceous rock. Black layers of an inch

are of freijuent occurrence, the cohiur being derived luincipally from horn-
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'^'^''- '" 'l'l''""'"l- I""- "M-l--. :,,„l fl.,.,.. ,,„. , „ „.,„|,,, I,,,.,,
""'I' .'ir-i.|y u't.iini.il tli:iii th.. ii-l,

,,
'";'•;'"'"""""•- "'"-un..,,,.. ,,„,!„.

, I. ,...,.,:,! ,,|,:,...„,„„„
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' .';"
''"'"'•"' '" ' •^M'-"'i I'M. ,1,,.. .,.„„..,„„ ,„,„„

-\V

" i c
fi- 10. S..,.,i„M i|„„„i:l, f„m.,i,„„ m ,,„ -, |i,„,„l ,„l,., -. ^,,1..

| ;, ..|, ,„ ., f,,,,

I'O l>Mrk«r..y.„rn,M< l...,.k. tlnn l.v..,.. .-uniiM,,..,! ,.|,i,.fi, „,
|,i,,,i,

l'"n'Mon.le, with s,.,,,,. 1,1, niira ami >,„„.. ..a.,:,!. „f „l,i,.. ,,„:„,. and
"I'lspMr: t'... «l,„l,. „f ,l,is ,„,.L is l.JKhiy M.hiMnM-: no ,n:,;,u..ti„. ,:,., I„.
"I'><'rvi.,| in the samp. •I'hickiioss of ih.. layer, .' tVcl.

.Ml tl.c 1,..,N .l.'sciil.,.,!. so t'ui. hav.. a ,|i|. to th.. ..a~t ,,f .Vi' l,iit thr
'"'';ts '.t fol.linjj, an.llat.Tal .li.stuH.al.cos, ,.a„ 1„. „o,i,...,i ,„ ..xaniiainn
'I... ,,,.,|s overly,,}; those j„s, ,l,>„.,il„.,|. Thev ,-l,,.,„u,. ,|„,i, ,|,p, at ,a .j.M.tl,
'I ^ l.'et. fn.,n .•i,," to 7:,°. a„,l i„,i„.,,t,.,„~. „..;„

, he ,,„,,. ,„,„,. ,,i„f ,„
"'-l|^-l.alMlitvtl,Mttl,est,.ataa. ,:„e a ur.^U ve,-, i-:.! ,„,.,,, on at ,„o,iefate
'I'T'h- l<o,h.O,s,„„„nliatelv ,,v,.,l,„,i l,\ a w.-iu,. -h:,|„. 1 ,i..po.,t of in.n
''•(|l).whl..l,,„eas,„-es. „ea,' the su,l'a... :{ I,.,... This ,|,.,,o,i, ..„„sisls of
parallel ,ayo,-s of „«„ ,„e, tl,e .selva-es l.etuee,, the,,, l,ei„^- ,-uv,;;;l fn.,,„e„tlv
} filn,s ,,t ,., Mackisl. I.iotite ini.-a, 1,,,,,^ ,l,,,u„ o„t l,.n.ses of mi-a.-eous
l-n, ,l,.„,le ,„ek sepanife fl,.. o,v l„.,|s o..easio„allv. an.l these trnelations
'•'I, l,e ol.,se,-ve.l l,-,„„ a (.uie ,„v ,loun to a s|,ai'i„..;lv .lis.sen,in,.te,l ore,
'In, lite ve,nsot a fine -i-aine,!, ;„M;,.h,o -,-e,.nisl, ,„at,.,ial. prol.al.lv |,vn,xe„e
so,i,et,i„es ,ntef,sect the o,e. ai,.l o,ra„io„al small aKKn'K.-itions of a .lark
ir,ceiiisli (.()ai',sp ami tiiulular ho!ii!;iet!:i|.

^,i,all, fine.stleaksof |)y,it(., soi,ietii,i(.s

sfitntf The

'<ll

!-o;iina:r; imf)i;rilic,s.

ia,(lly notii-eahle with thenakeil
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(«>!•, call 111" <l)'tt't't('i|, liiit it Mcciii' tli.it its |M't -t'licc ilipi-. not ili'tlai't fmin thp

Viilllf iif tht' 1)11'. I'lii' wcclur ,«li:i|M'ci ilcpo^it. ji|"t "If liln'il. i* IhiIiIitc'I liy

Miiiitlii>r ItiI (i| irciii (iiT. J' t'»" ill wiiltli ll^ ilip. in llif U|)|ii'r f«>r-

tioii, (iinfi>fiii-< •uiinculiMt III tli<< i|i|i 111' ilif imi|<il>Min iiM'k-*. Inf nciir tli»>

watpr'x ('iIk<' it wa-^ 7'i'. aliil |iiiilpalily vi-itnal tiitlit-r ilnwii, Mii.-it of lliin

lire JH vcn |ii|i(', alnl laip- lilork- can lie nl.tailH'<|, wliicli cxliiliit iii> fi^n iif

I'lircijsn inalttT, ami -Imiilii, thcii'tiirf. \ ii'l'l a vt-iv liijjli |ii'iii'nia(ii' of in<<tnllic

iron. Thirt ore ilcidoil i-. ovfilain li\ n-il ami «>•'>. '''in ln'iliicii ami dearly

strntitieil, sycnitic ami lioinliU'inii' ^'I'^i'"*' MomI oi iIii-m' roclvN an- lli-rth

coloured, alxiumliiiK in i'imI fcli|N|iar; in thr hornlilcmlic vaiictii-M tix! horn-

Itlerule in ofti-n acminpanioil liv inir.i, ami ili—<>iiiinatioii.«. ami small vcIiin

of iron ore, ari' fic(|iifnt: —

SiliiM IT-li.MI

Titanic aciil (|.||(»

l.iiiic . . I-
I.

'.11

Mntncsia. . . I
•>'.«)

I'lr >|)hori<' aciil tl-IUti

I'hosjilicirus (Mil 1

Sulphur (I-T17

Motallic iron '>'2- 170

In a s.iutherly direction, a continuiition of the htiata just dexcril^d

cun l)n noticed, and iron ore, thoii);li not ho aliundant, may lie M-en in some

of them.

.\t a distance of alioiit l.')il feet in a si>utlieasterl\ direction from |>it

No. 5, we have a loiij; shallow opening \os, C ami 111) feet lon>;, and

from Id feet to 1.') feet wide. The rocks exposed here are of the same descrip-

tion as tho.se met with in pit .'); their strike and dip are also the same, while

the ore ajipears in the rock as parallel layers of varied thii knesses.

In the more easteri\ part of this opening an outcrop of ore can lie noticed,

ill a series of rocks in which syenitic >;neis.s and hornlilende furm alternate

layers. The ore occurs iii ,i IkmI. 'larallel uith the str.ita. in i thickness of

18", dippitiK to the north. '' nntains small, tine streaks of pyrite.

hut seems otherwise t<i Ik .ci . c. The analysis of a satiipie taken from

this outcrop ;i.'i\e the followiiii; results:

I lt;iiiic .!( id ... .

I'iiosplioric aciil

Phi'-piioius. . ,

.•Sulphur

Metallic iron. . .

O-lStl

n.o:{,T

o-dl.")

1 •-':!:{

4:4- 7(10

No. S is a rock exposure near the line lietweeii lots 21 and 21.', and ex-

hibits im[)regnation.s, and small pocket.s (jf oiv, in a syenitic jjneiss, emer-

ging, liy its increas«'d contents of hornblenfle, on one side into schistose,

hornblende rock. The ore .seems to occur here in too small ((uantity to l)e

commercially useful, liut whatever there is of it is of very pure ((uality.

IBl^^Wiiar;^^"
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litfii I.. f.Tl |,,nii. J In-t will,., „ri.| .•'-..'
,|,.,.|,

;^" '"" '""'^ ''"'int.' •. l.-t «„|.. Mnki.m „, ,. ,.„ .,,iv ,l,r,.. m..„
"•'''""" ';"' ''"'• '" '""-^ ''"•'^ ^v I, ,.,. :.,,.„„„. .f „, ,1. „,

j'

''""'"'"",
''"^, •' •:""'> ^'I'l'"'"'^" '•'"• ..-V a,,,,...,„ ,„ 1... ,..„„p,J,v..lv

IMiK-; nn ,rn.ak...| ,>yn....,.„„ I...,,,.,,..,.,!, w(„l.. ,.„,,..„.,... ..C ...M.ntrv r....k arc
'•'"; .^" "^"'''«" "'"'''''• "^'•" "II "v«'r tl '.I. «.v,. tlu. following

i.a.ur ,.ri,l. .

,,.^..^,

l-mif. . . , ..- .

MaRri.-^ia. .

I
>^.^,

1'ho.splioric ari.l. ,,,,',,,

n..Mplioru...
„,,^,.

.-ulplnn...
,,_,,^

AU'tiiiiic iron
r[..S»M(

•^' " ''"'"'" •' •"• '<••'. i" ••' ""rth.Tlv .luvrti.,,, f,,,M. pit \., -.1 a .hallow
"IH'n.nK No. lo .,u.aM,rin« LV 1-' f.-.t. -xpo,,., ,0,,,.. inm or,-, ,n a w.-ather-
"'1, rusty ro,.k. Tlu- p,t «as (il!,.,l witi, .loLris, an.j nn- nun..,!, aiul for this
n-^tson no in,.a.sur..nH.ni. ..oul.i U ,„a.le, nor th.- ..hara.fr of ,1... ......urr-nco
>tu.l...,l. Ahout half « ton of roo.I dean o«. n-uM l,<. s.-rn ,... tl„. ,•

.,np
""I I" tho pit. An avprag.' sarn|.|,. Ruvr tl,,. follo>vi„K aiialvM.;

;"'"'•"
ir.tNHI

I itanic aciil.
,1

.,-,,

';""" .'1-i.

^'"»^"''^'='
n,»»

I'hosphoric aciil d-d!''

''''""l''""-"«
(I iMit'i

•'^"'I'liur , ^^^
'^''"'l''-'''""

r^.n:\n

N". II is a pro.sp,.,.tinR ditch near the line l..-t«-,.,.„ rh,- |.,iv .-.t alioiit
^' t,-ct <li..tan<-e, in an p.tstcn direction. tVon, pit .\o. -», |t „m;is„„s 1",

"'t l-.nK, 2 fei't wide, and l'-.i''feet deep, l.ut no solid ore l.odv can here he
'.ot.ced. Some dissen.i.uited ore can be seen, in a Krevish.' red sve.nte.
'"> -Nos. 12 and i:i, in a northeasterly direction from pit N"o. !l. art> coni-
f.'nitively larjie openings, which are reported to have viel.led iarce .,uan-
'""- "f u Ko„d <,uality of ore; but as both [.its were filled v 'h wat.w and
'IcTis, at the time of my vi.sit, nothing of a definite natur.- can be n-ported

<>n the other .side of the line, between Ir.ts 21 and 22. on Mr Kill-
'> s property, several outcrop.^ indicate the continuation of the iron bearing
""nation, in a southerly direction. One of the.se outcrop.s, \o. 14, is close
". the line. ,n a southenstcHy dirertion fi„n, pit 8, and exhibit. ir»n ore aii
"vcr an area of K) leet .s.juare. Some of this ore is pure, while other pieces

fjr--,t;*j<r-^
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freshly broken fniin llic outcnips. sIkiwimI iiii|iuiiti('s of cDUiitry rm'k. As
the i>lace wus tliickly covcrcil with hcilmjif, ami also with stones thrown
out from the field, nolhin;; further can he ,>ai(l resjanling tins occurrence.

Other outcrops, in the iniinedi.-itc \iciiiity. ^ccni to indicate that there is

a body of iron ore near the line between the jots, tiic extent and character

of which .should be invest if;a1eil by test pits and cuts, f'ailher east, on

I\illroy's property, lioat of iron ore has lieen foinid, in a number of places,

in i)lou,i;hing the field; while ''ar Kiliroy's residence ore in situ was found

in dinning a well.

Ill a northwesterly direction frimi all tiie outcrops just described,

several indications point to the i>robable e.\tent of the iron liearins: formation

in that part of the piopeity, and from one i)il, almut .">li() feet in -a southwest-

erly direction from the oflice, it is reported some line majinetite ore has been

extracted. Jud};infr from the dump of this pit. the ore occurs in a greenish

horniilende rock, intermixed with chloiite, and consists of a fine grained

ery.stailine magnetite and hematite. Streaks of iron pyrite- in the ore are

met with, but whether this mineral (jccurred occasioiiailw or in such (ju;in-

tities as to materially detract from the \alue of the ore. cannot l)e sail,

as an examination of the j)it was rendereii iinpossible. it being filled with

water.

TiiK Ork of rnr. Hkistoi. Minks.

The |)rineipal con.stituents of the Bristol ore are magnetite and hematite,

mixed, as analyses of a number of samples show, in variable |)idpoili(ins.

The average grade would consist probably of about e(iiial pro|)or1ions of

magnetite and hematite, mixed occasionally with gaiigue material. Some-
times small crystals can be detached from the ore. which, upon examination,

prove to be cubes, or eubo-oetahedrons. Much of the ore is found in a

cry.stalline condition, the shining small f)lates of the magnetite sometimes

producing a brilliant effect.

Tlie.se ores are, a.s a rule, iron black, with a l)lack streak, and a highly

metallic lustre, and are strongly magnetic.

The ni(>re fine grained varieties coniaiii .sometimes very fine streaks

of iron jiyrites. sometimes of a brown tarnished cohmr. running at random
through the ore, and producing, by their varied colours, a peculiar efTect

Ores rich in hematite have a more excii fracture, exhibit sometimes a greasy

appearance, and have a dark red streak. If iron i)y rites is luesent, it is

generally diffused irregularly through the wiiole mass as fine impregnations,

which take a brown colour, when exjiosed to the air. The ores have some-

times a dark greenish tint, due to the jiresence of green nodules of hornblende.

Much of the ore is clean, ami does not reiiuire any cobbing, or roasting,

to eliminate the sulphur, especially the ore produced from the interior of

large dejiosits. Hut llie ore which is fnnnii in ^mal! i>ocket«, or len:-^s, or

veins, is more or less intimately mixed with country rock, of which the

more prominent are hornblende and mica schists.
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Tlie deposits do not, us a rule, pxhiliit a dean selvage from the adjacent

roeks, the ore generally being attached to tiie latter, and its mechanical

separation is, therefore, difficult.

Near the surface of the deposits a partial alteration (jf the ore may
he observed. The magnetite is often partially chanjU'ii into hydrated pes-

oxide of iron, and the enclosing rocks also frequently i)resent a rusty ap-

pearance. It may be found, perhaps, that the origin of this hydrated pei-

oxide of iron, which is mineraiogii'ally ;i limonite, is probably the ilecom-

j)osition of pyrites associated with the ore, rather than an alteration of tiie

magnetite itself.

Oi the more important minerals associated with the Hristol iron ores,

may be mentioned, hornblende, calcite, chlorite, feldspar, (juartz. mica,

pyrites, and pyroxene.

Hornblende is the most frequent mineral in the ore, and occurs in several

varieties. It is of a dark greenish to l)lackish colour, and is found in the ore

in the form of fine streaks, and sometimes also in a semi-fibrous state, along

the contact with the adjacent country rock. The dark greenish colour of the

ore is due to this cause. AN'hile the ore containing this formation consists

largely of hornblende and schists, cleavable along lines of stratification, the

hornblende found intimately a.ssociated with the ore is massive, and is not

easily detached from the latter. In some instances it forms beautiful green

nodules, buried irregularly in the light green aphanitic matrix. In some of

the pits, the hornblende as.«ociated with the iron ore is ferruginous, and has a

rusty colour. This rock can be used in limited quantities in the furnace,

because, besides a certain portion of iron, it contains essential constituents

for the formation of slags.

Feldspar is often present in the ore, because it is a prominent constituent

of the containing formation, which consists largely of a reddish syenitic gneiss

strata. A great portion of the dumps, near the shaft, is made up of iron ore.

associated with feldspathic rocks, and it appears also that large masses of

syenitic gneiss had to be penetrated, at some places, in order to reach the ore

bodies. At the contact of the feldspar and the ore no .selvage or bedding

plane, as a rule, can be observed. In many cases both minerals merge into

one another, and often a greenish tint is observed on the.«e contacts, but the

cause of this cannot be sufficiently explained.

Feldspar in large quantities does not form a good gangue stone for an

iron ore, for, being acid in its chemical composition, it would re(|uire the

addition of larger quantities of lime in order to form a good slag. Quartz is a

frequent companion of the ores, being met with in connexion with the syenitic

rocks enclosing the deposits. It frequently accompanies the ore, in the form

of disseminated grains, or in little veins. Being strictly of acidic composition,

its presence in the ore requires, in smelting, the addition of lime, or other

basic substances, in larger quantities than would otherwise be necessary.

Mica is a frequent gangue material. Being one of the principal consti-

tuents, like hornblende, of the containing formation, it is frequently inter-
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mixc<l with tlio ore. Fn gvwvnl it is of a pule, silvery jrrey, mikI soiiiptinies
l)lack((il(iui-, anddcriisioniilly ;i I'.idod >;i<'f''iisii coldurciiii he ohscrvcd. It \,e-

loiifTs to the l.iotite spccios of nii<',is. It forms .-mah veins and soiii'^tiines

pockets in the ore. and frecniently the hitter l.reaks up easii\, due to the
presence of mica veins. Occasionally the ore at the contact witii the syenitic
strata i.s covered with a film of silvery i,'rey mica. ;ind in this case it can he
easily freed from the coiitainin« rock. Some of the m^ca schists contain
impi-e-;nations. pockets, and fine veins of ore. whiih. when hematite is pres-
ent, can he di.stinKuished liy its dark red colour and red .streak.

Calcite is not frecjuently met with in the I'.ristol ores. In .«ome of the
siH-cimens, disseminated grains of calcite could l.e ,-een wii h the glass. .Small

aggregations of crystals of the mineral weie also oi.serveil iti cavities, hut not
in direct association with the ore.

I'yrites is a frequent companion of the ore. ami its presence, above a
certain limit, detracts .seriou.sly from the market value of the latter. .\s out-
lined above, it occurs in the form of small veins, nests, or pockets, through
the mass, some of them nearly half an inch thick. It is found also as fine

disseminations, which, when tarnished toa brown colour, sivc theore a lieauti-

ful. striking aj)pcarance.

In the Hull iron range, iron pyrites is met with ino.stly in a coarse form
in certain portions of the ore bodies, and these can ea.sily lie separated bv
hand from the pure ore. The distribution of iron |)yrites throughout certain
mas.ses of the ore bodies at the Uri.stol mines, in the form i.f line irregular veins,
and dis.seminations, renders mechanical cleaning impossible, consequently,
.such ores, wnieh from outside a|)pearance contain too nuich pyrites, mu.st be
submitted t.( a roasting process, in order to keep the contents of sulphur in

the smelting ore below the admi.ssible limit. However, the (p-.mtity of
pyrites which necessitated ro.isting of most of the t>re from the upper work-
ings of the mine, had, according to an examination made by .Mr. John Hirken-
bine, at the time when the mines were in operation, so much diminished in

the lower workings, as to render roasting no longer necessary. The effect of

sulphur upoii iron, as is well known, is to make it red-short, or brittle, when
hot.

I'yro.xene is an occa.sional companion or gangue material of the ore, but
by no means as common as the hornblende or feldspar. Its as.sociadon with
the ore is very irregular. Sometimes it forms irregular fine streaks, ,'."

thick, penetrating the ore in every dire<'tion, forming a regular net work.
.\t other times it forms small nesis, or pockets, as large as a wahmt

:

again it is seen forming parallel layers, of i" and even 1" in thickness,

at the contact with the enclosing formation. The mineral exhibits
no cleavage, or bedding j)lunes; it occurs in a ma.ssive form, is intim-
ately associated with the ore, and attached to the latter. It is of a pistachio

green eoluur and very frequently runs in thin, reticulating vein.s in tlie syenitic

gneiss near the contact with the ore. When the feldspar is flesh red, which
is mostly the case, the mixture produces a beautiful ornamental stone.

issm



lipsidcs those ;iliovc nifiilii.iKMl, tlicic air , iiiinil:<T »( otiicr accosoiy
liiiiipials found associjitod with the liiistol \,„n oics, l.iif they arc ol no im"-

porfanco, us far as the Kcncral character of tho ore. or the economic Usefulness
of the latter, is concerned.

Si \i\i\nv l{i;(,Aiii)i\ii riii. liiii-rui. Ii;n\ II \Mii:.

I'rom the foic^'oinfi; ilescription of the physical aspects of the various out-
crops of iron ore on the properly on_ which the I'.ri.stol iron mines are locaK'd.
we come to the conclusion, that, in KfUfral. the ore lies in lenticular l.odies,

elonsMted northwest and southeast, with a steep dip towards tlie east, in
parallelism with the enclosing rock, which consists principally .f reddish
sycnitic Kiieiss, and horiiMendic micaceous schists. Ore hodies vary in

•''Z'' f'' ''•li inipicKuatioiis tol.'use lense shaped l.odies. o.a width of LM feet

or even more. .Mr. John IJirkeiihine. M.K., who made a r^poii on the Bristol
mines, durinj; the time of operation in iss.s. .says that the mine :ii that time
was o|>ened to a depth of 1.")) feet, with drifts alon- the strike i..r \ryi) feet,

and across the ore bed lor .Ml feet, in one place, and from .j(l to GO feet in

another. Wlietiier these cross-cuts were all in <;oo'l ore eaimot he .said with
eeilainty. l.ut it is known that larse <|iiantities were nii.sed from these work-
ings, and shipped to the I'nited States.

The ore. tlioujrh generally called magnetite, is really a mi.xture of crystal-
line magnetite and hematite, of varyina; pro[)ortions. The iron hearing forma-
tion has, as detailed surveys have shown, an appro.vimate width of .>()() feet,

and extends from lot 21, on which the mines are located, into lot •_''_', where,
with the exception of .several outcrops in the we.stern part, the formation is

concealed 1)V a heavy mantle of humus. However, pieces of iron ore have,. „v ,, . , ..,..,,m ,,i nuiiiu.^. iio\\e\er. jiieces oi iron ore iiave
l)een freciuently found ;: float in plowins the field, while in sinking a well, in

the rentre of the proi)erty. the ore body is said to have heen met with. Tak-
ing, therefore, the.se indications into consideration, we have an ai)proximate
length of the ore hearing formation of l,.")(l(l feet. .\s to the extension of the
o.-e bodies in depth, it is known that, in the main shaft, a depth of I'tiO feet has
heen reached, and that the ore there is still continuous. In another jjlace,

Xo. "), as per fig. 1», a depth of To feet was reached, and, according to the st:;te-

nient of the foreman who worked this j)it, the bottom is still in good ore.

There is no adecpiate reason to suppose that there could be any material
change in the character of the ore bodies, at least for a depth )f several liun-
dred, or even a thousand feet. The syenitie gnekss formation, in which the
deposits occur, is here strongly developed, without any evidence of having
been subjected to listurbances which could have had any bearing on the
lateral as well as vertical exten.sion of the ore bodies.

As to the (piality of the ore towards deptli. the writer is not able to e-i-

large on this subject through personal inve.stigati.m; because the onlv pit

which attained a depth of nearly loO feet was filled with water at the time of
examination. Hut here again we have the important statement of Mr. John
Birkenbine, above referred to, that the (piantity of sulphur which nece.ssi-
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ta1c|lnp:i.stiiiK tin- ore from the U|i|mt level- .il'ti,,. mine, lia'l ' me >,. miieli
iliiiiiiiislieil in that from the lower \vorkiri<;~ a< to leieler ro:i-;m;; tio |.iiii,'er

necessary. Thisstal ent in ii-ell i- ,,r verv lire.it im!..irtani e, heeailse it "i-e-

moves one olije.-tionahle feature of the .,.-.-uiiciire ii|„,n whirl,, i„ a more
oriessile-iree. the sncee-s of the ventiiiv ile|M.]i.|,.,| |i i, oiilv to 1,;. re!;rette.l

that operations towards !;|-,.atei' .lepth were not continual in oi^lri' to siil)-

.stiintiate the forefioim; statement, l.y ai'Ulal imhlurtion of thi' m,,. ,„, a iari;e

scale. It seems very likel.v t h.ut , in the evetit of the ileposit- ueMini; .nv with
sulphur helow the admissible liimt in jireatei' .|eplh, the enterpii-: would
have been on a paying l.asis a ^reat many years a-o, atid its history would l)e

different.

.\s to the quantity of available ,,re in the Uri-tol mines, the \,fiti-r is not
in a position to submit data .as to tonnafje in sis;ht, for reasons alreadv iriven.

The work so far doneonthe surf.ice is not of >uch character as to enable one
to i!;ake any e.stiinates. and the imderground works, which ciild ni.iterially

assist m such a task, were all .iubmerged at the time of examination. How
many tons of iron ore have lieen rai.sed durin^' the course of operations can-
not be said with certainty, as the re[)ortsat hand are rather cmtiictinR. One
report before me says tha' i2,i)()() tons have been shipped, principally to
furn.aces in IVnnsylvania. makins; hij^h Kf.'i'h' Bessemer. In the absence of
reliable data upon which an estimate could be formed, the writer can. therefore,
ba.se his o|)iiii(m of the ore supply on conjectural eviilence only, and he
comes to the conclusion that, .so far as the large outcroi>s and the rcsultsof
the underground exi)lor;iti()ns seem to indicate, there is every reason to sup-
I)o.se that the mine contains (|uite extensive ore reserve.s. the exact quantity
of which can only be determined by systematic development work.

In conclusion, a word may be said concerning the method of working
the mine. The i)eculiar occurrence of the ore in parallel beds, or lense-shai)ed
bodies, alcjng the .stiatiiication of the enclosing formation, from the size of

a walnut to depo.sits of over 20 feet in thickne.ss, and their apparent fre(iuenc_\

in.side the limits considered, would .seem to jioint to (luairying, instead of
underground work, as the best means for e.xtracting the ore cheaply from
the rock. There is no rea.son why this method should not be a[)plied with
success to the exploitation of these ore bodies. Wide and long (luarries,

alon.sthe stratilication of the rocks, and taking in the greatest po.ssible miiuber
of ore deposits, should be established, and worked by a miniber of cable der-

ri(d<s jtlaced on the long sides of the pit. a practice ivhich is now followed
in nearly all large ore (piarries. There is no (|ue,stion in the mind uf the
writer that the ore c<iuld be ([uarried. and broken to suitable .size, for .sixty

cents a ton. The cheapness of the o|)eii-i)it mining metluHl, as compared
wit nderground mining, is due to the large production possible, to the
act ...at timbering is not necessary, comjiaratively fewer men are reijuired,

hghting expense is less, all the ore can be moved (while in iitnlersround

methods more than 10 per cent is lost), the ore can be lietter .sorted, and it

lias to be handled once onlv. In the foregoimr statement of the case for



develofjment in ;i('(or(l;incc with iikkIcmii nictluMls, the writer ilix's nut ilikiin

to huvi! tcclinically exiiiiustcd tlic sulijt'ct; hut lie would like to merely muI)-

mit the facts lor further seiious coii.sideration.

There is another very iin[)oitant factor to which the writer would like

to draw attention, and that is, the utilization of the Chats falls, at a distance

of 4 miles, on the Ottawa river, for the production of power. These falls

possess special advantafito as regards tiie estallishment of an electric power

station, and. upon jiood authority (see Appendix I, pagt? I--';), it is stated

that from ")((,()(l() to 1.")(),<H)(; indicated hcrse-power can he >ienerate(l. There

would he no dillicuily in transmitting enough power to the mine for general

purposes, such as the production of compressed air, which in turn could he

utilized for drilling ami hoisting, and also, last hut not least, for electric

smelting of the iron ores on the sp(jt.

As is well known, the great success with which the exiiciiments in the

electric smelting of magnetic iron ores at Sault Ste. Marie,' -conducted

on liehalf of the Uominion government, by I'r. Kugene Haanel have been

crowned, has opened a new era foi the reduction of iron ore, especially in

those places wiieie fuel is ditlicult to ol)tain. There should be no reason

why, after extensive development work in the mine, the production of pig

in^n, by electric energy, on the spot, should not be proceeded with; especially

in view of the fact that, according to good autb.ority, the water power at

Chats falls can be developed at a cost of St.oO per IvII.l*. year.

Otiif.k Ohk Dki'osits in tiii: County ok I'dntiac.

There are ((uite a number of deposits known to exist throughout the

county of I'ontiac, but many of them alTord a mineral of an impui-e char-

acter, or are too limited in extent to be of any commercial value. Many
attemi)ts have been made; t > develoi) these deposits, but mo.st of them have

failed for the reason that they proved to be composed of -mall pockets, or

im])rcgnations. .Amongst 'he more important ones may •• mentioned the

following:

—

Lot 2, range i, Bristol. Here specular inui. in broad crystalline plates,

occurs with quartz, and also with calcite, in what appears to be true veins,

cutting the crystalline limestone and the adjoining gneiss. A small deposit

of specular iron exists at the junction of the granular limestone, holding

mica and pyrites, with overlying reddish syenitic gneiss. Another vein,

partially mixed up with limestone, is s|)lit u|) into small parallel strings.

The reddish syenitic gneiss, associated with the limestone, occupies the

south side of the Chats falls, and here anotlier deposit, of considerable ex-

tent, is said to have been discovered. On account of the small amount of

work done on all these deposits, an opinion on their general character and

extent mu&t be deferred.

1 For commercial success, see Report on the Invest ligation ot an Klpotrie Shalt
Furnace, Domnarfvet, Sweden, by Eugene Haanel, Ph.D.. 1909,



L.t 22, niriKe i, Mrisfnl. NVar tl,.. ,.,.|,t,.. ,,| tin. |,r,,|,..,t n , ,„ tl„. ,„Hlst
of thick hntsh, an uiitiTop, „f ...Im. ,t _> t.vi ..,|iian', rNhihit. n,,,, niv. „f
appi.rently p.u.l <|Uulity. It occur, i„ |,,,tcli,.v nr <u,A\

|
kit- ,„„i .'ij,.

seminations, tliioujfh a c.-usc siaincil. much ,|..c..iii|i,i>c<l,
; rwl i!,m\ l.M.kitiK

hornblende rock. As n.> work \uu\ l.ccn done, notliiiifi lunhci r;,ti he s.ud
about this occurrence. Towards the s,,ufli of th.- I..t tlic l.,v4r.-iTian is over-
lain by Silurian rocks, and it a|.(.ears th.it the above oui, lo,,- , ur cios,.
to the contact between tlie two formations.

A .sami)le of tlie iron ore from ilii« locality. ,iii,ilv-cd. ..;,\,.:

Titanic acid
II 7s(i

I'hos{)horic acid (Midi,

rhosf)lioius. ,,.,„,;.

^"'l'''^"- D-titi:;

.Metallic iron
:M.-'.")<l

Lot 2.'). raii.sic ii ClareTiiloii. Small .xcaxaih.iiv on uli.-it a|i;.c:ired i,,

be outcrops (,r rich inui ore, were made l.v tl,.. writer, u hen exaiiinimi; thi>
property. 'I'Ik' ore i.-lliielycrys1ailine.al-

1
with siiiooili metallic rracture~aii<l.

to some e.xteiil, imprefinated with (iiaitj- and l:ne v..iii> ,,f (piartz. It has
M pronounced red sticak. shows n., m;.iTietic attrartion. and apiiear.- to
be strictly heir.atite. 'Ihe chara.-er and extent of the depoMt could not
be (leterinine.1. :,> the work done on it did not admit of a closer study. Mo-t
of the iron uyv examined was in boulders, buried in a reil humus, whih^ little

ore couhi be seen in place. It occur- in close association with ;, ri^ddish
syenitic Kiiei.ss, mcrginji in certain parts into hornblendic ynei-s. at the con-
tact with lower Silurian limestone. It .ippears that the iron ore eii<-nds
in an eastern and western directi.m. for lloat has b<rn I'ound. in mim.'ious
places, in plouKhing the field, while, s,,,,,,. ,,f the humus is diMinnly st.-iiued

red. An analy.sisof a sample from the juincipal outcrojis gave the t'oliowing:—

i^ili™ oo-o:?!)

1 -^rrou.s oxide. . 1 .71,,)

rVi-ric oxide.

Titanic acid.

Lime

Magnesia. . .

H-(i7ii

I r.ace

1 -jriit

(i-:i.")it

-Manganese trace

Phosphoric acid ((•(i(l4

Phosphoru.s ()-il(i2

Sulphur • 1 1

2

Alumina j .2.",o

.Metallic iron ;i2'(i.")(l

In the western part of the lot, arsenical pyrites occur in connexion
with quartz, cutting a rusty decomposed gneiss The siirfa-'-e of the'^e roeks,
as well as of a number of others in close proximity, is stained (juite red.
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!i-> II ic-iilt III tlic ill-, Miii|Mp^itiip|i 1)1 the Iniii pyiili's. witli wliicli tlic liiiiu.'itioll

at tliU luciilitv is liciivilv rliaif;i''i.

I.iit L*)). liilijii' ij. ('laiciiiliiii. On lliis Int. near the ruail Icailiiijj to

I'lirtaj;'' <iu I oit, :i ilcjMisit of iron |i\ lilo nrciiis. A; far a.s thi' cxravaf ion

shows, it lias a wiilth of IJ feet, ami is closfly associatcii witli (lUart/.osf

fclils|)atliir idcks. 'I In' ilcposit cxti'tiils for lialf a iniir towarils tlic river,

aiiil is ri'jiorlcil to If of coiisiiU'ralilc «iiltli. at soimi' |i|ari's. \s this clitSB

ol ore lines not roiiit- uiiilcr the sro|ic of this trcatisr, im fiiillicr in\('sti);a-

lioiis rcKariliiin the cliarartiM- of the ilc|iosits wcif niailiv

Lot JT. iaii;ii' \ ii, Clari'iiilon. j'liis |iro|)cit> . licioMKiiiK to Mr. Kitchie

ol |{ivson, t'\hililts. in some |p|ac('s. a hifihly iiiafinctif iron ore of coaiHt'

i'r\ st.'illihi- iiailiiic, which a|)|)t'ars to ocfiir in veins ami |iorhets, dissociated

witii a il.iilv. coarse hornliienije rock. Some of tlie ore ohtaineil was clean

ami of excellent (|Ualit\ . while other specimens slioweil an intimate iiii.xture

of the ore ;,h.| hornliletide, the latter forming dark ureen .streaks in tiie olher-

wi.se lilaik. ;;lisieiiiiij; ore ni.itiix. .\ s|)ecimeN sulmiitted to analysis gave
(he followiiif; results:

Silica T-SKI

I'erious oxide. L'7'4")0

I'erric oxide 4()-")G()

Titanic acid. . . .

Mine

.Magnesia

.Manganese

I'liosphoric acid.

I'hosiihorus. .

Sulphur

.Metallic iron. . .

7- 2:50

O-StM)

1-700

1.920

0-002

0-001

()..S(»0

.)»-'.t40

On clo.ser inspection, with the naked eye. of a large .sample freshly

liroken. there can lie .seen irregular dark bodies, thickly crowded in a. light

green groundtiiass. With the hand lense, the interstitial matter appears
to lie liiiely crystalline ([uartz, and magnetite, while the rounded bodies

appear ipli.initic. with uniform colour, and conclioidal fracture. Xo further

investigations of this interesting deposit could be nuuh;, as the locality

is densely covered with heavy underbrush, herbage, and trees. Indications

of magnetic iron oic were also found in several other s|)()ts, but nothing

detinito can be said about these.

I.ot 12, range i, Litcl field. This property belongs to .Messrs. de Souche,
of Hr,\ son, and has been known for many years to contain magnetite. These
occuirences consist of impregnations of a coarse crystalline magnetite in

coarse crystalline limestone, which .strikes S.K. 20°, and dips towards the

east, under an angle of 10°. Some work has been done on the steep slope

of a hill. n(>ar the road connecting Campbell bay with the village of lirvson.

This Work coiisisted uf several openings, one of theni I'eing S feet long, C



tVcl wide, ;iii'l I feet i|ii'|., 'I In- ,,vv ili>s.'lnili;.l i..|,, ;ip|M.:,r ;.. |M,.'k.'U .ni'i

Ifii-o, Iniiii _• I'ccI up to 1 iVcl ill ,ii:itnct('i I'li ili.-c .-iic ..ppaivnih, iii,t

t'n'(|UI'llt clKiimll to jllMlfv their fcotiolinr ,-\t l.i.l |,,|1, ilir mck on the
.<uri:icc i>. Ill soinc -iiot". \,n\ coalX'tv ci \ -la;iiiir. :,imI a-ui":Mtioii- .,t

rlioiijiMilii'dial forms call l)(> seen in >c\ciai pla.i'-. Ian a> a ml.' llic r,,iitaiii

lio iiiaKiii'litc. It lirca^s up ca-iK i'roii, tli,. iiia'^M.'lii,.. ali.l il' \:nj.r d.'po.sit.s

or heavy iriipiei.'iiatioiis. ueiv rouii'l. no iJilTiciiltv woujii !" experiein-eil

to free the oiv uitli ease from the coinaiiiiim loek. The Ina-iielite it-eh'

api>ears to Lc vry (>ure, without am .jet rimeiital admixtinv When e.\-

p().s«'il t.. tiie open it take- a dark l.hll-h to dull Mark l;i'iiid,, I here are
several opeiiilii;s ajoU;,' thi' iiill, liut ten •' them evhil.il ore in pa\ iii- quaii-
tiliev

Lot !_'. raim:e \, l.itchlield. Till- proper! \' Uclonir- to Mi~. JlMiri.

and was Worked for magnetite inan>- vears aijo. In the imi i hi'i ii oait of

tiie propertv a -haft lia< lieeii sunk to a depth of :.'i| I'eet. in wjr.i appear-
to ho a poeket. or leM^c. followiiij; the strike of thi intr-.' iuck, which i-

compo.-ed near this openintr ,,f coarse grained >>cniti', iiier;;iii-. li\ tlie

preponderance of hoiiiMetide, into iiorniijentlic rock-. The i;eneial strike

of the formation is X.W. .Vr.uith very steep dip toward- the north The
pit lieiiii; full of water tio closer examination coiiM I.e made. The oiv i-

coarse grained. hij!;hl\- crvstallini ; and an analxsis ,if a ll) pound -ample,
selected from the dump, uave the followinu re-ults; -

Silica. . d-OiKi

I'eriiius oxiile. ;',2- 17(1

I-"errie oxide J:!-IM)()

Titanic acid 1:{.():1H

l.inie (|.|i7(t

.MaKiiesia 2-(IM)

.MatiK.iiif.se
. ()-'.HH(

I'hospiioric acid (l-OO.s

Phosphorus (|.(I01

Sulphur
. li-'.t.'l

.Metallic iron .".'..(isu

Th(> ore is j;eiierally massive, the colour is M.ack, Munetime- .hn k <:reen.

the texture titiely ufanular. Scattered crystals of magnetite, ihiouuh the

iiiatri.x of the ci 'mtry rock, may he perceixcd with the naked e>r. In one

specimen, three hands of ina}!notite traverse the roids. of whiih t svo aic

very near toftetlier. iind join. These two are aliout j" wide, while the

third varies from }" to /„". \ long the edffPs of these hand- i- a weai i cred

selvage strip, which is distinguished by its rusty re^l colour. Thc-e i mis
evidently follow prp-e.\ist;ng cracks. There was no work done on this

occurrence, outside the sinking of the little shaft, and it apjiears tiiai the

depo.sit is not large. Indications of magnetite ore were found on the farms

east of lot I J. belonging to Mr. Mctiuire and Mr. I 'ole respecti\-ei\ . As



»4

11(1 wi.rk h.ul I II ilniir <iii tli,-(. ,.riiall niuciops nutliiiiK .Icdiiilc can hp
»iui| almiit tlii'lil.

Lot III, ii.iitliwt!»t half, latixp viii, l.it.lilicld, tlu' pio|M'itv ..f Mr. John
H<"art\ Mi.Kiictic <.i'«> iM-cur.s hi-iv, mi the ^uiiiitiil of a iii»iiiititiii<>u-i liilge,

Mtiikinn ti niimh (->iic('?.Ki(in.s viii aiwl i\, in an caNf-wPBterly .lircction. The
formufi

, runsistH. for thi> Kn'aH--<t |.Mit, ..f i|Uaitz<)j«<, fcldspathic nwkn,
luvrntiin. towanU the sunmiit .if the laiiuc, into rusty ^noiiss. Hlncks of «n
appan-ntly purr luannptito can !«• xocn strewn all over tin- hilU, atui in one
place an nutcrop of tlip mlul on- can In- noticed. \o work of any kind
had lieeii done on the same, and tlie place wa.M thickly covrml with soil,

heiliaKe and underlinish. An analysi.s of 'he oit- Kiive the f.illo\sinK re»ult«:-'

^^''i''" J-irAi

I'errou.'* o\idp n'j, i()()

l''erric o\i(|o
j | .ojo

Titanic acid
l."i-7.'(()

''""<• (|.,^)7()

^'"«'"'^''« l-lti<»

MaiiKanesp (!• t(K)

I'iiosphoric acid ((•((10

I'hosphoru.s
((•(Mlt'j

^"Ipl""- I)-()7.H

Metallic iron ,5;i-6.S<)

There seems to lie a, possiliility that, liy systematic prospecting work,
larjier dei-.^its of the ore might lie di.scovered. Outcrops of the magnetite
have als<i heen found in un eastern direction from the lot just descrilied, on
lots 1

1 and n. Samples of the ore show imprPKiiations of magnetite in red-
dish feldspathic rocks. One of the hand specimens .shows two di.stinct parts.
The first is ma.s.sive. without cleavage jointing or any other parting, and is

thiiddy mottled with small grains of magnetite. The second part is d' rk
grey, lian<led and heavy witii iron. The lianding is marked by lighter and
darker shades, and there is a parting purahel to the liamling. Xothing can
he said aiiouf the extent and ciiaracter of the ileposits, as no work had heen
done on ihciii.

Some .samples iiave been lirouglit ihiwn from Otter lake, in the township
of Leslie, about 12 miles northeast of Campbell bay. From what can be
.seen on these sample.s. the ore, a dark glistening magnetite, occurs as small
jiockets inaniatri.x of pegmatite.the latterc( 'ingof a flesh coloured, ortho-
chi.se feldspai'. and a translucent, vitreous u easy looking quartz.

On Calumet island magnetic o-e has liee:. found in several places; .some
h;ive been known for over twenty years, Imt they liave never -I'n

thoroughly tested, ami as mo.st of them are now covered with dense bushes
and herbage, a/iy opini<in expie.ssed must of necessity be of a conjectural nature.

].,-,* )A. mngc vii, CaKimet. Sc-vera! uu(cn>[)s of what appears to be a
hematite or- occur here, but little w<irk has lieen done on them. The "ountrv
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r<M'k in a wlutr cnMiillinc liiiuvif..ii.>, «tiikiiiK timih „n.l -..uili. In ..rit- |,lar. .

whirli wiiH m.ruv.M-|..l l,v suiiir |.r..«|.,..titiK .lifli.-. il n- i- a.^...rK.t,'.l with
<iu;irlz. iilKl M|.|mivtilly «illi rlirrt. wl.icli, in it. I,ml p^iM-. i^ hamlcl with
altcrniitinn lint' vivv unit wliito jm,.^, mikI in nihci ).|:,.r. i- .liM-oinpo-mi" to a
>*hit." |..iw.l..r. Manv of fl,.' mik.II.t vrv . I,,.tw,.,.n Innjrnn.t , ..| this
nutim-, arc tilli'.j with iran-<liiri.nt .rvsiallin.' .|iiui/, ..t the variciv that is

coinii inc-.t in i|iiaiti! \riiH.

SoMif of ih,. ,.!,. im-M-nt- a .lark hnnvn mrk, hravv vith iron, and with
somewhat of a tni'tailir hi>tii., 'IhcT.- aiv a!-., -calt.T.Ml loi.liiarv I.N.t.h.-M,

Htri'aks anil j.atchcs, i,f a jiinkiMi whit.- lork. niottJiMJ with ic.l M,„t „f tim
OH' is iion-inantiflir-, is ..f a iii«hly niHullif lii-ttv. ami a|)iM'ars to Im> very
I>lliv. The foiin of the ile|«.hit.s couM not l.i' w.li stinlie.l, for reasons ahove
explaint'd, hut it apiM-ars that it is more ..f a veinlii (Turn'nce, irossinK the
strike of the formation at riuht angles.

A sain .• analyseil jjave the followinn ifstilts: -

^i''''»;- - S2-m)
Titanic tciu ()••_'.')()

I''""' O-IOO
Maiuiesia (,.,„,(»

I'liosphoric acid (|.||'_':{

I'hosphorus (,.„]„

^'''l'li"|- (l-diW

Metallic iron ol'-OTO

There are several places, on this piopcity, where the ore outcrops, hut
a.s there has hccii iio work done, nothiiii: can he said reKaniiiu; the extent of
the de|)<)sit.

Indications of the (iresence of the ore. as iniproKnations and small pock-
ets, can Ik- noticed on the adjoininjr l,.ts, to the east atid west, and, from what
can Iw .seen of the e.xtent of the ore deposit, it ar)pear- that I lie latter ha.s a
general liorthea.st. southwest trend.

Lot 2, range ix, heloiidinj,' to Mr. .leny Shea. Majrnetite iron ore has
l-een di-i-overed on this lot. on the rocky shore of the Ottawa river, dos,. to
the water'-^edije. The rocks in which the ore occurs are mostly of a syenitic
character. iiier(iin>j at places into a granitoid gneiss. They have heiri sul>-

jected to di.sturhanc I -, as can he seen from the numerous tissures, and :'racks.

and the eruptive dikes occurring in the rock ex|)osuivs containing the ore. as
well as in the vicinity of the same, .\long the cracks formed l.y these dis-

turbances and movements, the rocks have been impregnated with magnetite,
forming .sometimes small j)ockpts and bands. In the rock itumediately ad-
joining these cracks the slight .schistose structure induced has given rise to
selvage bands, whore the spotted granular structure h-

' "n mainly replacwl
by a faint linear .structure. The ore is not f nind conomic mxsse.s,

but may be described in general as occurring m sma shaped, or veinlike

bodies, from a lew inches, uj) to 2 and .1 feet in width, irregularly distributed
through the rock. Some pails of the ore are very pure, free from any country



lork, wliili Mtlifi- Hii' iiitirriutfh iiilM'd uiih i|iimiI/. ihr Lilli'i .Mrijrriiitf iiM

-riiiill M'lii-., or M» i|i»'<'iiiiimliiiti« iIimhikIi thf n\v.

1.1.1, -I iiriil .'l, inlillt' \. l.itrhlMl.l M.'iyiictii' trtiti ,.ii- ore iil- nil the liiir

lnlw.fii \)iV-i- tu.i |..t>. uii fli,. ,1,,|H. ,,f . hnjlt il.lui', uliiili -lilkr- in !. iioill,

ami Miiilll cllirrlluti tliinllKh ll». ci.iilit l\ . Ih. |illl\ l..rk 1- .\rilltli'

Klici-. wliicli, liy tin' |(|C|MiiMi<l.iiMr ,,| Mil' huinl.li'li.li' ill M'.illrii.l |iI.i.t-,

rii«'l)Ji-» lliln licitililiMiilc lucks rill- .lie, uliirh I- .1 tit.,iiif..|ipi|- liiiitrriflilf. is

;i«^i)cilll<il uilh ,1 KR.y ^M'llitC. tin- hitfi'l Im'iIIH K<'m'lull\ luht'iciil Willi till'

""•'•
' li''-' '' -iiinrlii:if-* ii -.itutlcil. maiiiilar -tiuitiin' i|i,f iiirf Iv .|i .im'i nilijc

III liic Hull lu'MiiiiK |•u(l^. u hirh i- .aUv.l. cilliri l.\ llic |i|i'-i'iirr ..|' .'III -r .
i iiii;

pMt.'lic-. i.r liKiuiictii- M\i(|(., ,,|- .MMii^iniiMJ ;i -l.-ilnl -lirii\r, ul' art liiulltiv

'•itcrsticc iiiM\ III' I'naiiil, uliicli alf iiitiiki'il 1a en -lailiiii' .(iiaii/. main,.
,1.11111(1 tlic I'.j/ii', .,r uhi.l nil' till' c.MIM'i' fcliUpatlii.' |,,ck-. ulii.'li ln'ai tlif

iii..^iii'li(' ill. II nxidi', I'ilhi'r in lini' di^'.i'iiiiiiali.iii-.. ur in -mall |i(ii'ki'i,

Mi.t ..I till' ii.iii nil' ill [ilaiT a|i|icai'- t'l Im' iVit IV.iiii a.iiiiixt uit" ..I' .uim-
t\\ nick, ali.l laiiic Muckr* III .'lean ..|l' alf ul.taillaMc. I|..ui'Mi . uu iiiu t.. t he
little \Miik .I..I1I' .III the (iiilcr.iii-, till- chaiaclcr aii.l the i'\iciii ..i thi' . •

iMMJics ciiuJ.i II. it lie -til.iic.l t.) a.lvaiita^'i'. 'I'lic :i|i|.cai ali.'c ,.l l!,|. iiiiI.'.mj,^

is ('li.'.ilifajjilij:. all. I .-.Hailily in.ni' wmk -Imulil l.c .Lmc !.> |i|-.i\i' the cMciit i,|'

till' (h'|Hlsiti..ll-i.

A ."imipil' c.illc.ti'.l I'lmii .lillVrciit parts ,,!' tlic .iiil.'r.i|i ua, aiialv -c.l an.

I

HM\c the fiillov.iiij!; results;

Tilaiiic aci.l, . |.-,. j jn

I'll. >-|ili. llic aci.l. . II-IHIS

I'h.i-^phdnts.
, . , ii.iHIt

- 'I'lnir. . . ((.(IM

M. failic inni, ^7•>^Jt)

.\s will he M.ti from the aiio\e aiialv-i" the ore contaiiis titan;;' aciil. A
rotiiiiieiit oil the u-. fulness of ores i'.iiit;iiiii(ij: titanium will l,e foim.l ..n

..ase l(t.">.

it imist lie menu,, neil that Ihcie i^ a line water poweron lot .'i. riiiine i\,

on neinarii creek, at a .li-taiice of ali.iut l;;ilf a mile from the iron ore location
al)ove (lescrilie.; This u ter |)ower has ;i fall of approximately .')(l feet, and
is at the contact of the linn -toiu with tlie iineiss. In case of miiiiii); opera-
tions the same coul.l lie utilized to i:ie;it a.lv;int;ii:e.

.'..its \2 and i:i. r;iii^e vi. t.iwnship of SlieeM. the pnin'rly .if Mr, N. I.

(lareau, of I'emlir.ike. .\n openinj; of aliout 1.") f;et s.|Uaif. an. I from 2 to '.{

fet't deei), on the si.le.if a hill, on lot l'_', shows ore, in :i-Miciatioii with (iii;ii1z-

08C feldsputhic r.icks. The c.)unti\- rock is liIle-^l iie.l, strcitili.'d uianitoid
Rnt'iss, with a strike i;i,st and west, and a dip of 4.") -ou'li. This ountr rock
is fivquently iiitersecte.l liy dikes ..f a dark irreenish .li.uite, aii.l a flesh

eoluuml pejimatite. .if a width of 10 feet aii.l .)ver. The or •cms in the
opening ali.ive referred t.i, in one of these peKinalite .likes, the latter oiLsist-

ing ot a S'0"> trati.sluccnt (iuartz. aii.i iicsii col..uie.i oiili.iclase leldsjiar.



*•'" •"lu.t.,|tl,i..|,k..aiHitl unln ,.„k ;„,„,.. .|l..ti..,MM| , I „. i„,|„.
fnnu Ml ,,„..k..t> u.l.l .ll.M.,.,M,.t„,„. ,,,„ I,., „„,,,.,..| ,,..|,|l„U ..„MH. «

IMa-M- .,1 rl,.,,,, ,„,'. f,v.- fr..,„ Ml.v luh P/l, hMk iiK.I!.', I „. ,,|:„... .„ , |„.

."rit;,.T, tl,.- iHll.nuiitr -' 'iniH, iMM-.-M.i.iiunnt.T -v.r.- iik-i, M'liirtz .'".

iiiaKii.-fiti. A", ,,iiiirtz ,'•'. .,tr ,;". ;, |,.|.|-p;,r JJ' iS.^. |\. ||
,

Am f„f H" .•an 1«. ju.li;..,| iruii, tl,.. |,it umk .l-.t,,- ..i, th,. |,r,.|...rtv it

«ifms that tl... un- Ii.t lu, n.uiv n, i,.,„lv v.iniik.. aii.l I.-,,..- ,l.a|«..| .1...

|.<.M,t.-, thmuiil, a Muail/,.,.. I ;-|,,,athir ,„;>M,s «|,wl, :.„„,, .I.K.- .nt,.rM..tinK
111.- f..iii.ati..ii Suiia'tii.,..^ t!i.. maL-iH'tit.. Iuii„i a nrt »,„k ..I v,.it.« it. tl...

Kn.ii,;.|ina>v ali.l tl... o,. i;..|„.rall\ ol.iaii,..,| |„„„ tl.H ...iirr,. ,. iiii|Mir.- iml
iNt.-ii.,.i.Kl.M| with harr.M r.-rk Chr ,„.h ,„,• „ ,n..,tlN .,l,tai.i...| fr.„„ thi-
haiui, an.l h-n-.- ,|.ai«Ml .j..|,„Mtw. an.! it «,.ul,| l„. i„i,.,..-tiMif <>, kn,,w lli..

Kl>i. 11— T.V|.,<':il M.r<vs,i„„ „f ,.,„.|,, |„ ni.m,vi..!i will, in.ii vim- .mi \„t I

•

nine.. VI
ln«i„h.|. o| Sh.fii Snilr I iii.li i.. s iiic hiv

.liarucl.-r a.ui fxtci.t of thf latter tuwanls .l.|.th. In son,,. „f th,- .sp motis
pet^-istnit hut irrf-Rular han.ls „f .•ry.tallii... i,.am..-tit.. ,„a\ he ..hsorv.-.!.'
which a;.|K'ar t.i follow m.'rhanical fia.tiin- in tli<. r,„k. In «oiii(. ruses thf>
iniiKlii'tite of these veins is ri.hlh'.l l.y iireu'iilar .•aviti..s, ami aluiii; th.'se, an.l
ah.nK the eiliT-s. there is a:. evi.U'iil .l(e,>ii.|M,Mlion t.. what appears to I,.-

hematite. In other speeiiiieiis. hn.a.ler l.aiajs of inatcne-ite aie seen in a
matrix of .iiiai1z,|.iit they are niarke.jla the -anie feat.ires as these little v.'ins.

Iron pyrites ean I.e i,oti.-..,| occasionally, a.ssoeiat.-d with the niaRiietite
MS hue veins, jiimI .sometime^ in very -mall ciy.:tals, Th.' small veins when
exposed to the air for a lonii time take a l.iown an.l ril.sty colour, and soiiie-
iinies .seem to form a minute network thmuuh th,- ore niatri.x. .\n analysis
of i; sami.le collecte.l fr..m the ..re in place pive the followiii); n'sults: -

Silica

ritanic a( id . .

.

Lime

.Magnesia

'.'-'JOO

.')-<tl(l

(I-14(»

()-Iti(»

I'hosf.horic acid (I-Olti

rhosphnrus „.„„;
Sulphur ().221

Metallic iron m-TW
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TlIK (lUKW II.I.I-; llioN OlU: DKrnslTS,

'I'lu'se (lepd.sits jiic lociitcil alioiit li;iir-\vay lictwccii llic cities (if Mont-

real and Ottawa, to the north of tlie river, hence are somewhat isohiteil

from those in the coiintv of I'ontiac, and alonj; thedatineau river. They
haveheen known forovcMsixly year.<. liuvinK lieen discovered in the year lS4(i,

hut tliey luive never been worked to any e.\tent. The most im[)ortaiit de-

posits occur on lot •'{, ranp' v. Near the centiT of the .south half of this lot, a

numlier of openings iiave heeii made, on an east and west course, on what

appears to lie ;ui accimiiilalion of pockets, and leiise shaped deposits of mag-

netic iron ore. .Ml the bottoms of these pits, which were of shallow depth,

were covered with debris and w.ater at the time of examination, and it was,

on t!ii.s account, very dililcull to form an idea of the > liaracter of the ore de-

positions.

The more easterly ]iit, on the side of a hill, is '21) by 'M) feet, and of ap-

parently shallow depth. This pit was filled with dump, and only on the

western side could several small |iockets of magnetite, of I'-d'ainl 2 feet in

tliamcter, be seen. The rock on both .sides of the pit a]ipears to be a mica-

ceous gneiss, iiiterst ratified with bands of f;rey (luailzile. The iron ore is

a.ssociated with the minerals of the gneiss, .sometimes also with horniileiide

rocks. Tiie ore lode, as far as can be made out. is about 2.") feet wide, st i ikiiif;

east and west in the |)its, and beins embedded parallel with the run <if the

country rock. The most westerly pit measures aliotit oO feet (noilh south)

by 20 feet. .\ small drift had been rvm from this pit, in westerly direction,

on tlir entrance of which several portions of a dis.seniinated and |)ockety

deixisit were noticed. On the northern wall of the pit a number of leiise

shaped deposits occur, but nowhere could the characteristic features of a vein

be detected. The ore lode, we.st of the pits just described, turns to the .south-

west, and can be traced for over 4(M) feet.

Syenitie rocks are met with to tiie north of the f^neissic .strata; they cut

off the latter, and also the ore deposits, in a western direction. The ore.

which appears to be a |>uie masiiietile, is hif;hly maf;netic, han a cry.stalline

surface, and appears to be mi.xed, as a rule, with the minerals of the gaiifjue

and the conlaininfj f;iieiss. These are, for the most pai1, a dark tine-f!rained

K'ei-nstone, s<imetimes of a rusty colour, flesh coloureil felds|)ar, <iuartz, and

a rusty horiiblend' . Fimiu what can be .seen, these impurities do not as a

rule reduce the (juality of the ore below a fair workable percentage of iron,

because* a samjile of the ore. which exhibited <iuitc a rust\ . i;rey colour due

to such iiiipuiities. analysed, ^a\(' .")"•
t per cent of metallic iron.

S<im(' of the hand specimens show a rusty, weathered, almost black

coloured rock, traversed by bands df a much lifihter coloured nuiterial, most

of which is (|uaitz and feldspar. The mafinetite, which constitutes mo.st of

the iock. occuis ' irre^tilar srfjvej:;itit>iis and areas, iiirludins feldsijar, wit!;

a much smaller ixiilion of hiirnblen<le, and an aphanitic greenstone.



S()iiio of tilt; oiv is |)()t(m>, and is travciscd l)y cavities, which arc lined
witii ciystulline ([Uai-tz, and in a lesser degree, uitli feidspathic nmteriHl, the
hitter siirnetinies clianged into kaohn.

'rhei-e are also some indications of magnetite in the north half of the same
munbered lot. on raiise iv. hut the occurrence is >i.,.iil in extent, lieing only
n" to 10" with'. 'I'he ore is traceable for about KM) feet, bv indications
on thesurfiK'e, but none of them uncovered so far warrant exploitation.

On the north half of lot 4, ranj;'' vii, belonpn^ t.> Mr. Cou-ins, >ome small
bands of iron tire occur, in a ^M•ey i,'neiss, and on lot o. ramie viii, a small vein
of mafiiietic ore runs in a windini; manner, with the strike of the eiiclosin.!;

.strat.a. which is here also of a K'i«'i-sic character. These two occurivnces
mcline towards one another, and thoujih they are of no value from an economic
point of view, ihey may possibly indicat(> the presence of an ore lode between
them; and it would not be a surprise if a magnetic iron ore deposit of work-
able dimeii-ions should some (lav be found in this area.

^^,\i\i\uv OF Ikon Okk Location- in tiii: Disiuict I'ndhk

C'oNSlDKItAriON.

The following is a list of all the localities where iron ore is known to exist in

the district under consideration; -

Ottawa Cointv

Range vi. lots IJ and 1:5.

Kaiigo vii. lots II, 12. i:{. 14.

Kaiige x. lot :i S.

Hange .xi. lot 1.

I{ange xiii. lot 14.

Ttmplrliiii

Range vi. lot 2S N.

Range vii. lot 'I.i.

Range ix. lot 2'J.

Wilkijirld

Range i. lot 7 \,

Range iii, lots IS and lit.

Ifange iv. lots l:i, 22. 2:?.

Ran.iie V. lots l;5 S, 22 !•;. 22 W, 2:5, 24 S. 24 X.

I{ange \ i, lot 215 S.

liuvkiiiiihiiiii

Range viii, lot lit .S.

Range ix. lot 17 X.

Range xi. lot 17.

Ranire xii, lot 2(i X.

Range ii. lot :i().



100

PONTIAC—
Bristol—

Range i, lots 2, 22.

Range ii, lots 21 and 22.

Clurcndim—
Range ii, lots 25 and 26.

Range vii, lot 27.

I.itrhj\dd-~

Range i, lot 12.

Range v, lot 12.

Range viii, lot 10 N.

H.iiige X, lots 4 and 5.

(."all'.vikt IsI.AXI)—
Range v, lots 7. 8. 11 and 12.

Range vi, lots 11 and 12.

Sheen—
Range vi, lots 12 and 13.

.\UUK.\TKL'IL

—

Grenville -

Range v, lot 3.

Range vii, lot 4 \.

Range viii, lot 5.

Wcntworth—

•

Range vi, lot 26.

(Ikn'kral C'()N(hsio.\s.

The leniarkahlc industrial activity of the present age is strikingly

e.xemplified in the
j

ogress that has been made in the world's production
and consumption of iron and steel. This jirogre.ss ha.s been very marked in re-

cent j'ears. The world's production of pig iron, in 1876, was about 14,000,000

tons; but in liX)? it was over 60.000,000 tons: an increase of over 46,000,000
tons in thirty-one years.

In Canada, however, the iron industry is still in its pioneer stage. The
subject of iron manufacture, from Canadian iron ores, has not received the

attention its importance demands. It has been uiged that, most of

the iron ore deposits arc of limited extent, involving a large expenditure
for their exploitation; or they are of a quality unsuiteil for the manufacture
of iron on a commercial scale; and this, it is further asserted, has been sub-
stantiated by the failure of ^o many iron mines in the Province of Quebec
and Ontario. Hut upon investigating the conditions under which these

ventures were conducted as far back as thirty years ago—we find that the



101

failure of most o( the luinos \v;,s not due to tlio qu.ilitv. nor to the limited
extent of the deposits, hut solely to causes which Vh' entirclv outside the
milling; venture pmpei\

As investigations on this sul.ject have .-lioun, som- <if the failures were
due to iiic(.mi)etent manasienient; others to the i.ick of fuel and of trans-
portation facilities; and, last, l.ut not least, t,, the hn^k of proper concen-
tration methods for th<> utilization of lem ores. Diiritijr the last
ten years, however, inciea,><inK elT.irts have I.een m,i,le to utiliz.' iron ..res
which have heretofore l,een considered useless; either on account of large
quantitie.^ of -anjiue stulY, or owin- to the pre.c.ce of deleterious consti-
tuents. Ii, various directions attempts were m,„lc, specially in the I'liite.'

States. ' sei.arate the j;ood material from the bad and useless, and so to
produce .. material rich enough, or pure enough, for M.u.st furnace treat-
ment. Conditions of to-day, in this respect, have entirely changed, and
where fifteen years ago an ore, giving le.ss than ."jO per cent of nietallic'iron,
wouhl not he looked upon as an ecdiiomic utility, fo-d,iy, ,„, as low as 2")

per cent -hy proper concentration methods can he raised to the normal
stamlard of a shipping and smelting on-. It is true that the new discoveries
of large hematite tracts in western Ontario have .somewhat overshadowed,
in the e.stimation of the trade, tlie availahic magnetite -lejiosits in the Prov-
ince of Quehec; hence there has heen a disposition to underestimate the great
importance of the latter as a j.o.s.sihle factor in the iron industry of Canada.
It inay he mentioned that the magnetite mines in the Adirondacks,
which could not he worked successfully in the early days, owing to the lack
of proper concentration methods, are now working with gii.' .success,
and have hecome the .source of a. important ore supply. Tic-" mines are
not only e(iui|)ped with extensive ore concentration |)iants. hut with fur-
naces as well, which are reported to produce iron and steel of excellent
quality.

"^

They have lieen in operation since the year 1849, and have producea,
up to the present day, approximately lo,()()0,0(J() tons of ore'. The ore
is shipped as far west as Coluiiihus, Ohio, and as far east as Sydney, Xova
Scotia. Two years ago a shipment of .5(),()()() tons was sent to Germany.
The ore is largely used for puddling, and as ore additions to the open-hearth
process. Practically all the furnaces east of the Alleghany mountains
u-se it, to a more or le.ss extent, as the hase of their mixture in the manu-
facture of fountlry, mill, and i.asic irons and steels.

The largest firm operating in the Adirondacks is Wetherhee, Sherman &
Co,, who own nearly all the productive mines at ,Mineville. It may !« of
interest to give here ahrief account of the operations of this Company, whose
progressive policy of improvement, in hotli underground and surface instal-
lations, has had a ver\- heneficial influence on the magnetite mining industrv,
not only in the rniteij States, !>ut aL-o m otlifT cuuiitries, iJuringtne pa.'^i

'In the year 1904 the shipments from the Amines amounted to .5.->9,,iOO tons „f
magnetite.
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year attention huH l)cen diiected .ipcoially ti) iiicicasin}; the efliciency of the

various plants, rather than to adding further cfjuipnient. The tnost extensive

changes have been undertai\en in the old mill, and wIkmi (•()iii|)lcted, it i.x

hoped that the milling capacity will l)e sutficient to h:iudlc the full i|iiota of

ore. The new mill has worked very successfully. An improved Hall-Xorton

separator, of the endless l)elt tyix', perfected at .Miiicvilje, lias hccn in.stuUed

in [)lace of the machines formerly used, and has heen found to iie well adapted
for treating the highly phosphoric ore fr-.m the Old Jlid. The arrangement
of the magnets, in .«^erifs of alternating jiolarities, whicli characterizes this

separator, imparts a constant viiiratory motion to the particles of oi-e as they
pa.ss from one magnet to anotlier, and gives the cntiingled gangue m.atter

opportunity to free itself. Witli its use the Old fitd ore. which carries aliout

6() percent iron, and often I-.') percent, or 2 percent ])hosphorus, is con-

centrated to a product ass;iying over (i"> per ceiil iron, a-.d from il-.")

per cent to 0-7 |>er i-em phosfihorus. The tailings made in the process

are re-treated in Wetherill separators, which recover a further portion of the

magnetite: which isaddeil to the first < oncentrates. They also take out the

hornblende, as a middlings |)n)duct. The other components of the original

ore consist mostly of apatite and quartz, and constitute the tailings from

the Wetherill machines. The tailings analyse about ll' [mm- cent phos-

phorus, or 60 per cent tricalcium pho.sphate; they form a vahi.able by-pro-

duct, which is sold to fertilizer manufacturers. The hornblende tailings

also contain phos|)horus, to the extent of 7 or S per cent, but they

are, at present, mostly held in reserve.

A feature of intere.st. in connexion with these mines, is the extensive

use of electric power for driving the various plants, as well as for lighting,

pumping, and hoisting in the mines. .\ large central power house, erc(-ted

in 19()3. furnishes most of the electric eneigy that is re([uired. The generator

is of alternating type, 7.")(l kw. capacity, and is directly connected with a

l.OOO horse-powei' Nordberg-Corliss engine. A second jiower iiou.se. c(jntaining

a2()(( horse-power engine anil 1.50 kw. generator, supplies "urrent to the old mill.

The t'ompany has also an electric generating station at Wadhams mills,

on the Hou(|uet river, the jxiwer from which is transmitted to the mines,

and used to supplement the regular supply,

I'rom the above general description of the .^'ineville magnetite mines,

it will be .seen that much of the success obtained is due to the elaborate sys-

tem of concentration, and mine equipment, and that the initial didiculties.

which had to be overcome in preparing the lean ore for the market, are .similar

to those in the Canadian mines.

As a result of the examination of the iron ore deposits along the Ottawa
river (north shore) and the Gatineau river, the writer comes to the following

conclusions;—
(1.) The iron ores, as far as present deve.opment indicates, are .scattered

over a comparatively large area, and the full extent of most of their deposits

".an only be determined by further development work, or by niagnetometric

•urveys.
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(-'.) At two pla.'ps -the Mrist..! aii.l Kiill in.,, r;u,K<>s where .•..nsi.l.Tiil.le

work hu.l already l.eei, done many ye.us ngn. |!,e deiM.sJts ,i,e exfen-ive
and liol,| ma«netite and hematite o,-es ,,f exrell.'iit .iiialitv. I„ ad.liti..,,
t.) the advaiitaKos that warrant eontident ex|)e<tuti.,i.s f„r the future, l-a-^ed
on natural eondition.s, it may be further stated that the nietiu.ds of coueen-
tration of lean o,;.s. su.'h as have lately been put int.) p,acti.e f,>r low f;rade
maKiietites in the Adin.n, lacks, are applicable, on a lai-e scdc, ,u Canada.
A partii'ularly iioiiceal,!,. feature, connected with the luannnr (jf

occurrence of the ni.-.Knetites, i, the abundanc.. of niediuni «radi' ore.s
oecurrinK alo,i.j:>id.' the li.^h in.iu'iieiito. Th.- n,a-netis,n is well pronounced
in these o,-es. and scnietimes c.-m be followed f,.r Ion- distances, although,
when carefully exinuined. the pe,-centai;e of ii,,n is found often to be lower
than fuinaee [ii-acfice de,nands.

The objection is o.Tasionall.v laise.l that inaynetite ores are not ,as re.adilv
reduced in the fu,-nace as hematites, and are. the.vfoiv, not worth as niuch
money to the smelte,-. In a nenei-.al way this is true. althoUKh one fact
deserves considei-ation. and that is. that majr,ieiites aie pi'.icticallv free f,-,.,,,

moi.sture, s„ that tVeight is not p.i, 1 on the lattei-. as in ;dmost aiiv other i,-on
ores, (lenerally .speaking, it is estimated that magn<>tite involves an e\ti-a
expenditu,-e. in smelting of about jr, cent> per ton of [)ig ii-,,n. and even
this is only a genei-al statement, since thee is a consich-raMe .lifTei-ence in
the ease with which diffei-ent niagnetites aie leduced in the furnace,

Mut here another interesting ,subject p,-e,se,its itself for disciis.sion,

and that is. smelting iron ores by ..lectri.'il v. .Vs ali-eadv i)oi,ited (,ut in'

a previous parag:aph, the .successful expeiimenis in smelthg magnetite ores
liy the elect i-o-thermic p,(icess. , .(inducted by Dr. Kugene Haaiiel. at Sault
Ste. .Marie, in 1!K):)-(I. on behalf of the Dominion government. ope,i an
entirely new .sphei-e in the economic pi-oiluction ..{ pi- iron. It has
been demonsti'atedonaco,nnieirial scale.' that pig iivin cat, be pro.iuced.
economically, at a |)i-ice to c.impete with the bla>t furnace, when
electrical cnci'gy can be p,,)duced at less than $7 per elect lical hor.-e-power
year. Inthisconnexion.it may beintoi-esting tolearn tli;it. accord\ig to good
autnority. the water power at Chats falls can iie ile>eloped at a t ost of S4,r>(l per
K.H.P.year. In addition to these falls, theiv ai-c a number of spl,.,idid water
powers in close proximity to extensive bodies of ii'.m ore: as. foi- example, the
comparatively huge falls between Kirks I'e,T>- and Ironsides, on the (Jati-
neau river. The.se falls, located only two miles distant fiom the Forsyth
and Baldwin iron mines, when i)roperlv developed, can i)i().lucc bet.veen
loU.OOO and L'OO.OOO hoise-pou(-r.

When these powe,-s are owned by the company intending to us<> them
for electric smeltine: and peat, coke, and bri(iuetted charoal fi-om mill ref-

use—which vviv )bably not cost more than 4 jwr ton -is employed

u r.^';,'^''*'"''^";
'-'ive^tigati' .1 ot .• electric shaft furnace. Domnarfvpt, .Swwicn.Uy Dr. Eugene Ha;.,iel. Director of Mine.s. I'JO'.t, (Publi.sh-d by the .Mines IJn'noh

Uepartment of Mines, Ottawa).
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for reduction, tlic cost of iwo of the liciivicst items, eiiterin<; into the co.st of

producinn piK iroti liv liie electm-tiiei uiic proce.ss, will he leiiuceil to one-
half.

Rut, apart from the po.ssiliilities of smelting iron ores esjiecially tho.sc

confaininK much sulphur Ky electricity, there are otlier proces.se.s

tiy which these ore* can lie treate.l successfully for modern Mast furnace
practice.

.As an e mple of how magnetite ores, hitr|| j,, sulphur, are treated,

it may he mentioned lli:il the writer inspecleil the newly estahlished fiirn.ice

[ilant at Port Artliur. of the .\tii<okan Iron <'onipan\-, and found there, lunf!,-

nctito ores hinh in sulphur (u|i to l-Tll |>er cent, and i)hosphorus up to
O-.K.") piM- cent), heiiif; hist treated in Uoherts roastinj; furnaces: hence there
i.s^no dilliculty experienced in itvluciiiK the contents of sulphur iielow the
limit adniissiM(> for hlast furnace practice.

Modern hl.'ist furnace oraclici' has lieen rei;ulated durinjj the last

fifteen years hy the conditions of the iron or-, market. In the early

history of industriul Canada, iron as a commercial product -was in the
form of miiieral ore; iiut to-day. in coumierce. is almost wholly in the
metallic form of pi^s, iron. Tiie hujre amount of larimn. however, present

in llie i)i!i iion makes it hrittle anil weak, ami for that reasoii render.s it

unfit for many engineering' purposes. It is, therefore, purified liy means of

either the •ssemer converter, open-heartli furnace, ()r iJuddliiif; process.

By each <j1 these reducini; processes tiie ohjectionahle impurities -carl)on,

maiijranese, and silicon -can he eliminated to any desired decree. Hut the

removal of the phosphorus and sulphur can oidy he accomplished by
special means: mechanical washiufi in the puddlini; furnace; the use
of basic lininir and lime affinity in the Hessemer and oi)en-hearth metal-

lurf^cal systems; and the api)lication of hifih temperature in the electric

furnace: in which the sulphur <'an he effectiv(>ly removed, liut not the
phosi)horus. By no known chemical or elect ro-therniic i)rocess can phos-
phorus be eliminated from the liath of any <if the diverse metaliurKical

furiuices. It is essential, therefore, that the iron ores used in the nuinu-
facture of pi;: iron should contain as little • ulphur and phosphorus as

po.ssible. Some 1.") years ago. when there was little trouble in obtair.ingthis

class oi ores, the Hes.semer process was mostly in vogue; hut since that time, on
account of the unsatisfactory condilioti ofthc iron ore market, the basic open-
hearth furnace has beeii more and more employed, .so that to-day, in the United
States, there are 62 Bessemer converters, and 4fw basic open-hearth furnaces.

This is explained by the fact that the pig iron for the Bes.-eiuer furnaces

must contain such a small percentage of phosphorus, that after allowing 10

per cent loss of metal during the l)low, the phosphorus in the steel should not
be over O-llO per cent. Ores low enough in phosphorus to make this grade
of metal are known, therefore, as Be-ssemer ores. The requirement of such
an ore is, th.at the percentaee of iron in it tuust be at lea.st 1. ()()(» times the
percentage of i)hosphorus. However, the production of Bes.semer ores, and
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un-> l„u- i„ sulj.ln.r. 1„.> ,liM,inisl„.,| ,.„„s„l,.rMl,lv i„ ,|„. 1,m ,|,,,,,, ,„„| ,„
':'''"' '" ^"•'i; "'<•'•• l''="'t^ ^"'mu'. ,;.,. i,„M,na>„.,s a, l,,v,l n„u „. ..'.v.rthw

u|i('ii-licaiili turiiaccs.

As ,„Mnto,l .,ut in ,„vvi„n~ ..ha,„..,>. a nu,,,!,..,- „r ,1... Ia,„. ,|..pnsits in

t K- IK-Ho,. .„,. „f „H..l,.m n.a>,in, ,„,. ,. „„,,„ ,|,„„,,| ,,.. „„

- '"-;m.'Mt .n ti„. hlas, fnnuu-o. Th,. ,..„|,in, ,„u .an ,la.„ 1„. '„,...,:,„„;.
tivat.Ml l,y the l,a>i<- opm-hcaitl, pro.-..,..

H-fon- .nn,.lu.linir tl,is ,.|,a,,t..r. a u„„l n.av I,.- „,i,| n.^aniin. ,!,.,... ,.nwwinch rarrytnan,,. ari.l. Th,. pn.,.,, ,lw.|Uali.i,.a„ i uuuur „„. f,,,- „..
.n mak,n« uon. k....ps Ihoso ,l..p„>i,. i,, .-on.parativ,. ,li.n.put... -rh,. p-.r^oenta«.. ,.f tUanuun. even when sn,all. is ..„ns„le,e,l „hje..ti„nal.le Mowp™ta«e o, t.taniun,. howeve,-, (fn.m (•T.Un 1 .2:. per een,) ,f i, eonl.! he
'"^"'"^"'"'1 at a l„w s,a«e. sh„n!,l nn, ,lehar ,i,e res r,„n, present u-e Wen.ay sa ely pmln.t tin.t. .t son.e ,in,e ,n tl.e Huure, , hese ti.a.n,- .K^pnsits
will he found useful and Viiluahle.

The dilheulty that has to he met in th. useof ,i,an„. on. pe,iains not to
.ts low ...a.le m iron, nor the presence of phosphorus or sulphur, hut to the
-fKnastry o ,ts n,etallur,y. hy whieh a eonsiderai,!, ,ount of the iron is
last .n he slag, and hy whieh the thn.at of the furna.e he,„n,es .,ui,-klv oh-
s rueted with retraetory aeeun.ulations. Titanie ore .uakes a superior iron-the small amount of titanium that remains in the product givin. the iron
greater hardne.s.s ami toughness, enahling it to sta.,.l ^reafr wear. The iron
.s al.o we

1 a.iapted for n.akiuR steel. The lo.ss that is occasioned hv thesmeniK of t.tamc ores is ,lue to the fact that, the only solvents oftitanic iron
are the double sd.cates of iron and lime, or iron and alumina and lime or iron
potash and l.n.o, etc.. and a.s these constitute a part of theshiRthat run.s from
the furnace, they carry away a percentage <.f the iron, and the loss is greater i,.piopoHion to the amount of titanium it is nece.s.sary to rem<.ve.

Titanium has generally l.cen held in disrepute hv iromuasters ar.d thev
luive gone .so far as to say. that the result of their cxperien,.e has heen that 'imixture containing a greater percomage of titanic acid than M'.5 per cent
p.uld not he suc,.e.ssfully u.se.l. When present in greater ,,uantities. titanium
.a.s a endency to render the .slag pa.stv, and clog the furnace with titanium
deposits. ,f It ,s not made, hy judicious treatment, to jiass into the slag On
thi.s account, many deposits of titaniferous iron ore iuue been n.-glected as
of no value, although such ores are apt to he verv free from phosphorus and
are. therefore, especially .suitable for Hessemer iron.

In Sweden, and Norway, however, ores containing from ,5 to 10 per
cent of titanic .lioxide have been smelted alone in charcoal furnac-s- others
containing from 15 to 20 per cent or more, h.ave been smelted in admixture
"r even alone; and, ia.stly, Xoruegian ores, containing as much as -JO per
cent of titanic .lioxide. and only ;i.i per cent of iron, have been smelted hv



11 cuiiipaiiy in liiiKlaml with )n li't'ct miccc-.s -us tar as llu; iiiclalluruv id' tlic

tn'atincnt was fnincrnoil altlioiiKli at consiiliTalil*' exfM'nsc f(ir fuel.

Tlic succi'ssl'iil treat inctit of tlicsc titaiiifcidiis (ires, to dl.iniii a cicsircil

icsiilt, (l('|i('iiils ciitiivly 1)11 the cliuicc of lluxfs. Ccitain iiatuiiil ronipouiids

of litaniiiiii.sucliassphfiH'.calciiim. silicotitaiiatc, and kfilhauitc, .iri- perfectly

fusililp in a iilast I'liniacc, ami tlic conipusitiim of tlic siau lUii fniin the furnace

slidulij l>c iiiailc ti) appri'xiinate, in cunipiisitioii. these natural <'otn|)i(uniN,

The I'nllnwinn is the analysis n{ ilnicnite me. which ha> thus heen

sticces-fullv' >nic|tcii in Norway:—
i'er cent

'rilanic acid iifl-'JO

I'crric oxide IS •,")(»

Ferrous oxide MOdK)
Aliuiiina L'-Sil

Maliilanese oxide O-tH)

Silica 5- 70

Loss ().SJ

Iron ;{(»•;{(»

'l"he followiii;; wa- the coniposition of the slat:. <'onip:u-ed with natural

sphene:

Slag .\\cra!.'e sphene

Silica 27-n:{ :;1 -TS

Titanic acid :«M,S J()-()()

Lime 2i-M\ L'4-.">(t

Oxide of iion I'St) 2'()(>

Alumina (t- IS L'-(H)

Masiuesia ()•()(» _'•()(>

All the titanic acid of the ore was made to jiass into the slaj;. except iiij;

the .small jierct'iitas;!' left in the [liu metal, perhajis one or two |jer cent.



1(17

APPENDIX.

THK WATKH l'..\Vl:iiS . .\ rill; ..TTAWA A\l. «;\TIM;\| KIMH. | \|HUACKi) uv nil: KisriiK r i m,i:i{ (()\sii)|.;i!Ari(,«,
•'

The writer -|...'s iu,t think th.> trcMtisc ,,„ tl.r i,,,„ ,,r.. ,|.>|M,>it^ ii,.lu,l..|
in the liiM|> sh.M.t. n,iu|,l,.t.', with.mt KivihK a hill >vmo|,m.-. .,f '! tlmt i- ktiuun
to-day n-Kaniinu th.- water (.uwers al,,.^ l|„. (.ttawa a.,.| ,,atineau nv,.,>
in the district under .•»i,siderati<.ii, iiiaMinah as tl,,-,. will event i all.v lui-
nish all tiie |.,,wer necessary to ..|,erat.. the iiMiies and all accessory plnit^
in coniie.Mun therewith. The iiii,.ortaiic,. „r water powers t„ a district -,,

remote from coal mines is m,t likely to I vere>timate,|. I n.iuestio,,-
ably these powers are destined to exerci^. a wide infiuerice on tlie develop-
ment ot all kiiMls ,,f industries, and more particularly iron in.lustnes. |{,.f,.,-
enoe has already l,..en marie, in another chapter, to tne pos.sihilities ,,t' .melt-
ing magnetite iron ores l,y electricity, .he.aph generated from w.-n.-r powers
an.l It IS specially with this ol,ject in view th.at the following r.-port is pr..-
sented. It is the intenti,m simply ,o show, s,, far as [,ossil,!e. how much
water is available for u.se in the two stream- menli.med and their trihu-
taries, an.l to indicate hriefly what step. ,,u, he taken in h.nnessing thi-
one of the greatest dynamics of nature, for the u-^c of man The data h.'ic
pi-e.sente.1 would lack much of the value .and completeness thev m.iv'h.ave
were it not for the generous support of hydr.aiilic engineers ai: Imill-owiier.
.\fter exhausting all possil.l.. sourcs of information l.v c, respondence
liowever. it was found that many p.,i,its of importance" co .d he cleared
up only hy a ()er.sonal insi)ection of the water powers, and i.,r tli.' al.,,vc
reason the following falls were visited:

I. On the Ottawa n'rrr:

The L'Islet rajiids in the Culi.ute channel.
The Black River falls.

The Coulonge Hiver falls.

The Calumet Island water powers.

The Crand Calumet falls.

The .Mountain, and Dargis rapids.

The Portage du Port falls.

The Chats falls.

The greater uart .)l Ihc data here i)rrepntpil, was fiiriiislinl l,v .\lr. I' K. Caiivin (' Vthe well-known hydiai.li.- engineer. (Quebec who l.as made an exhaustive study of all (he
tiuebeo water powers ,ir.d whose ' '

Qurhcc fi

' pow f

overiinjeii .\ddilii

se H'ports have been published from lime to tjnie by \h:

Jiied thniUKh theuti iiilormation. and data were also oht:

Ott
rtesy of Mr. .1. i'. Hrophy. C.K.. and from .Mr. (' Keefer. ('.E.. both of tl eilv of
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II. (hi till (I'litmiiiu rivrr:—
'I'Ik' Six portitKf*^.

Tlif I'.niKMii I'liiU.

Tin' ( iltl'IKJC.'*.

Tin- ('Ih'Isc.i rupiils.

OTTAWA RIVER.

The L'Islet Rapids.

Tlii.H water power lies hctwccii Ids :<7 an.l lis, rittijfo ii, i.f the lown-
f-hip of Cliirhf^tcr. on one siilc. ami lots l:{ and 14, ralinc i. of the town-
ship of AllMiiictt- Ivlariii, on tlii' other. Accorilitij; to the rc|iort of Mr. I'. K.
<!aii\in. C.i:.. of (iuclicc, tlic Doiniiiion ( Mivr'riirnciit, in thf year I.S7»i, built
ON Ihr left bank, ill ( 'liirliolcr. or rather oii the .small channel which sep.uatos
that liank troiu a small island lyiii); in front of said lots ;i7 ami ;!.S, !i canal,
witii two locks. haviiiK a total lift oi It; feet, this heiiiK the ililTerence of level

lietween the upper .ind lower reaches. .\|| the works huilt there are iimde
of earth and of wood. Hetween the id'.. resaid small island and I he south or
rinht hank (.Mluniette Island side), there is a rolling dam about :{7(l feet

lotiK, which was luiilt in coi,ne.\ion with said canal.

These works make it (piite ea.sy to utilize the hydraulic power existing
there.

Mr. (lauvin jjaujied the Culhute channel, in the year 1905, near ("liarH-uu

villai;e. where its discharne is pretty much the .same a.s at L'Islet rapid.
The results of these investigations may he laid down in the following |)oints:

Ciauvin.)

" r.seful width of water surface 264 feet
" .Average depth It) • I.S feet
'• .Area of cross-section 2G7:}-.'i .square feet
" -^'''i'" velocity 1 .(i;j3 feet {)er second
" Discharge 4:{(t4 cuhic feet per second

"The velocity of the stream was measured with the Price current meter,
at L'.'JO different points, in the five principal spans of said bridge.

"The measurements were made when the river was appro.ximatelv at
its mean level, the low water mark being about 4 feet below this.

"From the results of measurement, and from information obtained
.oiirerning the variations of the level of the river, .Mr. Gauvin estimates
the dischar-^e of the Culbute channel to l)e 2.240 cul>ic feet per second, at
oidinary low-water, and I believe the discharge of the .same can go down to
2.000 cul)i( feet [wr .second, in round figures:, at extreme low water.

•'.A.s liefore mentioned, the difTerence of level hetween the upper and
l,.wer reaches of the L'Islet c:i!)al i-: U> feet, jn round figures. But the avail-
able head there is onlv about 14 fe'>t
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uwil, ix.l.lHK iKirw jMUMT, in rniiri<t (inue

H«'ni|ii!ulutii>ti; •

Minitnuru (h.w.t win. I, ran !«• (I..v..|.,|«.,|,
. .[ isii |, ,,

HfiKlit of tall which .-..ul,! I„. u,s,.,|. .
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.>... l.M.., ,.ap..l ,nay «.. .lown ... ..-HK, h..r...,H,w..,, ,.,

The Calumet Island Water Powers.

_Thp,M,.n.u I..Mla.H«ifie.|,a.T..r.linKt,.\I, C, K. Cauvin.C.i;. as f.,li„w.-
ho.s.. „,. (•al,„„p, ,,,,,„„,.|, „„ ,|„. „,.rtl».a.t an,i .south sulr. of ,|,..

i«h..i(l. aii.l lyir.K pntiroly in the I'rovin.'.- of (iueU-c:
firatiil Calumet fall.M.

'Ilu' l)arKiH rapid.

The Mountain riipid.

'I'hc .Salp|f> nipiiiy

Thos,. on the Ho,.he lendu ..Innnel. inHu.iinR the .slide ..li.mnel. on
the southwe,st H.dc of the islan.l. and lyinR al.so enti.viv in the hovi,„e
<>f(2uelK!e: —

Kapi<l near head of Desjurdin island,
'i'inilier slide.

Ciarvin <'liute.

Crawford rapids.

Tho.se on the Hoehe Fendu ehann..) and lyinK partiv in (MelMT and
piirtly in Ontario:

'

Blaek fall.s.

Mice rapid.

•Mu.skrat rapid.

J..a Harriere.

Long rapids.

Roche Fendu chute.

The total fall, or ditTerencc of level, hetweci, I.a Pass,., a. the hea.l of
( almnet i.sland, and Roche Fendu lake, at the foot of same is X7 feet ,c-
turamg to the i-eturns of the Ottawa .ship canal survey.
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1 iiv .,... if; is all alistract of Mr. (lauNin'.s cxliaiistivo rciuirts:

—

Sdhli luipida.

"'l'lu-~c twii lapiils (Sal)lc rapid, to tlic iiiiilii. ami Little Sahlo rapiii, to

the sdutli), arc siliiatfd iit tlic conflui'licf of Caluiiict ami Roelic I'ondil

cliaiHicIs,

"'riio\ arc .-iluatcd oiif aloiii;>id(' the olhcr, as it wcif. scparatccl l)y a

small island, and not one aliovc the olhci-; tlicir head is oiiJ\ \'->," and their

leniitli alioiit NiKI Icet , aeeordiliir to the returns of the Ottawa ship canal

survey.

"The niiniinilin horse- power of these rapids would lie ahout o.SDO, hut

they otl'i'i- no strikiiifi advaniaiie as a water-power.

h'tipiil, lliiiil iij l)(sj(ir(liii Islmuh.

" .Vccordiiif; to the returns of the Ottau.i ship canal survey, its length is

alioiit 1 111)0 feet, and its head almost '> feet. Its miniiiiuin horsc-power would
III- ahoiit :;.()()().

Tiiiihcr Slidi

.

"This liniher slide is lietwoen l.afontaine and licsjardin islands. It

has heen for many years ahandoncd. the timlier now following the Calilinet

(dianiiel.

"The difference of elevation lietween the head and the foot of same, is

1L'-;!(I feet, on a distance of »;{() feet,

"The prolialile mininuini horse-|)ower there, would ln-ahout 1.400.

(rdrviti Clint).

"(larvin chute is proh.aMy the most remaikalile chute on the north

liianch (north of I )e.suinlin i~l iiul), of the Hoclie I'eiidu channel, and is

situated in front of lot No. IS, ol range i.\, of the township of (Iraiid Calumet,

w lii( li lot was patented in ISoS.

"This chute is. according to the returns of the Ottawa ship canal survev.

lO-.')! feet high in L'OO feet distance. The river, at the head <if the chute, is

(ptite narrow - only aliout HOO feet vide and is obstructed by r' 'ks an<l

islets, presenting great facilities for damming. .Mr. (iauvin think that the

head could easily be increased to l."> feet.

" .\ fine mill-site, and a minimum hor.se-power of about o.OOO, could be

hail there. This mill-site is about (i miles distant, in a straight line from the

roiitiac anil Pacific .lunction railway.

Criiifjoril liiipiil.'i.

"The.se immediately follow Ciarvin chute, and luive a total length o!

:i.IO() feet, ;md a head of very nearly 1*0 feet. They might be utilized a water-

|)ower ill connexion with (larvin chute, as the river could be easily dammeii
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|UT.^sat,l,,.f,,,., -h.;n,|...kan,h, (In,. „„lM„.,..n I,.. f„u,„| ,..,„. about

•'-ti.nat... tl„. Mutunxun l,or>(-,„nv,.r ,,f th..>,. rap,.!, at al,,,,;! 7.0(10.

••Th-s. Iall> an. tl„. lar«,.., falls „r ,|,.. .|,„,,. h,.,.),,. |,-,,„|„ ,.,,„„„.,,
' total lu.„

, ,. only 10 „...,. a-ronlu,, ,„ ,h.. ,,.„.,,. of ,!,.. .,„awa ship
'
.".al s„,.v..y.

1
Ik.,,- ,o,al nnnnnun, i,or..-p„u,.,. ,. ,M,n,a„.,| a, al,„u, .-..7.,,'

Mif( /ill pill.

jThis rap,,! has a fall of ,.21 f..,.,, ,n ,,1„„ f,...,, a,.,.o,,lin, ,o th. ,..,un,s
'

t 1. Ottawa .- up ,.anal sunvy. I, .loes not. p,.op,.,lv -p,.ak,n., .ons.uu,,.
a u.t,.r-pou,M 1,,„, a.-,.or,|,n, ,o Mr. Cauvin. ,t nn.h, l„. u„!iz..,l in ronnox-
lon with the .Muslsral rapid holow.

.^fiishnit iliipHl.

M"-^^;;'t .api,! li,.s opposue lots \os. .1 afl 7. of ran... ix, of fJran,!
< ahnuH. . lu.s,. two lots are patonlo.l. Tho fall th.r.. is not .nvat . i, ,s onlv
al.o..t

, fe..t ,n l.HUO. hut ,h,.n. is. „„ ,h,. (^,.,.,„.,. ,,!,, ,„ , „,,,,,„, ,
^,

'H.tweon two i.slan.ls. a p,.rp..n,li..ular drop „f ahout t; fm. Xotlun! is leftnow o the null wh„.h existed there on said narrow passage tnanv vears ago
an.l wlueh >s .ndteated as -old null " on the plan of ,h,. Ottawa river n.ude in
-o..ne.xuu, wuh the Ott ' .. ,.anal. ,n ,s:.„. The greater po.iion of this
rapid hesin the I'rovin. „.,.."

. - nlui ^''r'"
'"''"'"" "'"' '"i"i"""" i-se-pow,.r of Muskrat rapid

at
-
MO. I he nyer nud.t l,e easily ,|an,nu.d arross there, so that the hea.l

could he increased t<i about l.'j feet.

Lnmi liapius.

Ac.ordiuK to the ivturns of ,1,,. Ottawa ship canal survev. thev are 4 .100
eot Ions and have, in that distance. : total fall of fullv Iti feet.' I'robablv
h.s head, or a potHon of it. could be nuide use of to increase the head at the
l{..che l.e.ulu chute, in the ,.as, .„ hitter being utih.ed as a water-power.

Ri>rhi Fdldii C/iiitr.

This is the last pitch on the Roche Fendu channel; it lies at the head of
what ,s ,.all..d the Uoehe Fendu lake. The g.vater portion of this ehute is in
the

1 rovince ot (iuebec. in front of lots Xo.s. 1 a.id 2 (paf.ntedin Is.sn „f
langeiy. ot the township of (;rand Caluniet.

"The head there is not very greal, being onlv .V-O" in 700 feet but as
al)o\e inentioiieil c.iiil.l ..,.i,.,ii!.- i.,, :-. , i . - . .

,
.,

pi. ...a. 11, i,f> .,,,.5^...,,,,; ,.y ., p,„.ji,,„,,| |i„. i„.;,(i of
Long rapids. The total niininmn, horse-,,ower there, according V> Mr
(lauvin, IS ;ibout o.OOO.
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Thi (Ir(i)t(l CnUuiui h'tills.

These (..iistitiite one of the iiio.st i. inarkaMe fall- mi the Ot.awa n\<-y.
Thcv are situated in the county of I'ontiac some (i.'i miles ahove the city of
Ottawa, on the arm of the Ottawa river known as the Calumet channel, which
runs to the east .f Calumet island, the latter forminir the township of Craiid
Calumet. They are at a distance of

:{J miles in a strai-rht line, fn.m the
nearest rnilway .station. .Morehead. oi. the Canadian Pacific r.-iilwav.

The followiiij; abstract ispiven fmmthe report of Mr. Cauvin: -

"Tiiey are located between the village of Hrysdu. on lots 14. 1."). 1(>, and
17. ranpe i. of the township of I.itchheld. on the e:,-t liaids. and lots l>. :{, 4, :,.

<> and 7, r.'inf;e i, of the Government reser\c. iMcluded in the south ran^e of
the to\vn>;lii|i of (Irand Calumet on the west bank. They are formed of a
succession of cataracts and rapids interrupted by sm.all islands separate<l
here and there by short level .stretches or ba ins. Tiieii- total lenv:th measured
alonj; the centre line of the river, from tl.e •iovernment dam, north of island
No. 10. to the f(jot of the old poHajie. on Calumet islan.i. is a little over a mile,
say .").or)() feet: but the distance in a straiiiht line from the .sou.liei'ii e.\-

treniity of said dam to the foot of the la.st rapid, almost (•p|)osite the landing,
on Calumet island, of the old ferry, is only about 4,()(M) feet.

"The total difference of level between the head and the foot of these
falls, that is to say, between the surface of the river, immediately above t'.ie

government dam aforesaid, and the surface of the river at the site of the old
ferr}-, is 57 feet, in roun ' figures, this being what Mr. C. Gauvin, C.i:.. found
by actual levelling I cen these two points, in the first days of Septemiier,
1900, w hen the water in the river .stoix' .some 2 or .i feet above its lowest level.

The accompanying figure, Xo. 12, shows a general plan of tlu Oran<l
Calumet falls. This plan is the work of .Mr. C. K. Cauvi.i. C.K.. for the (Quebec
government, and reju'e.sents an extract from nuips of the Ottawa ship canal,
deposited in the l>epai1ment of Public Works. Ottawa, with mimerous addi-
tions made to it. and obtained from the plan of the government reserve on
("alumet island, by O. Sullivan, inspector of surveys, from the cada.-tral plan
of the village of Bryson, and also from personal observations of .Mr. (iauvin
on the ground.

The following is an abstract from th^ leport of Mr. C. K. (lauvin. who
made an exhaustive survey of t'le Grand Calumet falls in the year 1000.

"The (irand C.iivimet fall.s may be con.sidered as forming three distinct
groups of water-powers (.see fig. 12).

"Finst.—Those connected with i-slands Nos. 10 (ea.-t part). 11. and 12.

"Second.-Tho.se connected with islands Xos. 10 (the .south i)art) 0,

N. 7, (5. and .">.

"Third, Those connected with i.slands Nos. 1. 2. H. and 4,

" In order to estimate the total power of these thife groups, or, in other
words, the total p(jwer of the Grand Cal;.-.cet falls. 1 had first to asceilain
wliat is tiie discharge of the Calumet channel at that plate. This. how(>ver.
could not be ea.sily done on the very site of the falls, and for this re;' ;ou. I
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<l'n,l,.,i .,, ^:,ui;.. ti,.. .iiVMiM ,-,,„„. Iniir mil,- |„d„.r ii|,. ,„ fnml of Cahuiu.t
villa!.'.', uh..,.. tl„. ,|i„-|,aiLV l> p,..ct,rallv tl„. -al,i.- ,» ;,I tl.,. lalN. ami wlinv
I '•ul,i avail i„.v-..||. f,.r th,. |,..|-|,.nii: c uf ih,- t..,|,n,i- ,,,„.rati,,n. of tli,.
tiTiy iMial. and .,f it, uiiv ralilr stivlclicl aci.-, i|„. ,jv,.|.

At thf till..' tl,<. -ailL'iim ua> Mia.l.v tl„. I,..,,-! ol ll,o lurr. acia.nliii.- to
tl"' ['.'i'> "1h> n,M> t!i.. frnv. ua- .o„i,. :; f,.,., al.ovr thr lour.t Irvrl
•""I '•""" •' "Mi tret Im'Iou ,„,|iliaiv hi-l, ^^aI,•l -,aik. Th|. \voul,| ..uv .

l"tal .iillcivricc of l,.v.>l liotuini liii;!, aii.l lou u iirr of aLoul s ,„ !• f..,.t

\\ith r.-anl to miHi .liff.-ivti,-,. ,,f \vyv\ u.^ii'TalU . on tl„. Ottawa iivcr I in-iv
''"' "" >"ll"^^iiif;. f, Mr, \V:,li,.r Sl,,anl.v^ r,.,.o,i ,,„ ,|„. (,t,..u,, ,„;|
I ii'iM'li !'i\cr navi;;ation |iiojrc; (Is.'.si:

'"'''"' '"^' "'' l'"-l-^:iuv on tlir ni.ain Ottawa li.ci' will !„ not a little
athTti.l l,y the n,v,.-.M'y tiiat uill cM-t for |,io\i.||.,- loftv .'Uaf.l-lock. ,!
tl"' .-tiaiu..,s of >oni,. of t|„. ,a„al>. l.rrai.M. of thr meat lluHuati,,„s of the
wrier; the ,hf1..feii,'.. of level hetwcen extreiue lii-h ami ..xtrein.- lo,v water
••'aehins m .-^onie ,,|a,-e.~ to tuelve fe.-t, 0„ „„ se,-tion of ,he rivr is it niueh
!(>> than (] feet,'

•The riwrthen inea-.ir.',| aero,-., at ri-ht aii.-l.-. uiti, il-r,,|„.ral l,eari,i„
at that plaee, l.tloll feet, and it.s depth varicl from lo 1 1 feet, the avera-'e
il.'pth liein-; 1(1 feet, 7 i in lies.

The total di.M.hai-e was f,,un,l I,, he e,,,i,il to lii,.-,(|,-, ,.|,l,ie feet per
second, eorrespondinsr to a mean velocity of llnw, h.r th.. wh,,le ero.s.s-seetion
ol 1 IN feet piM- second,

•I'.ut tli..,se, ofeour,-e. arenottli..di~,.hari:<.an,| m..an velo.al v at e,xt reine
io'-v wat.T, TheN are the results of measiiiements made when the level was
as alrea.ly stat,,i, aho,;; ;{ feet ahov.. its l,,we<t stag.', ,,r at a point whieli
l:!ay 1... t.aki^ti .as t h.' averajze summer level,

•-\t .vMivm.'low water, th.' ar.-.i ot the ••ro.ss-s.rt ion .,f the .stream
at the pla,-.. al-iV.- ..f.^rivd to. w,,uld prohaMy he re.lu.aMl to ahout S.()()u
square teet. and the mean v.'loeity to 1 foot p.M- .s.rond, ,,r t heivalM.ut
llie t.ital imninium ,lis, hai-e, ther.'t.uv. ni,a,N l,e salelv assunu'd at S.IIOt,
.'illiie feet per s.'i'oiid.

•With this assume.i minimum ,|is,diai-e. .,nd th.- .',7 h.,,t t..tal head
^'" "'''•''^'' •'i'liiiii'iii P"w..r of the (;rand CalunK.t falls wouhl he e.iual In
very nearly ."i^.dlio horse-power.

•A fiausinfr made in th.. ...atial. ,-it th.. li,.ad of the -.li,l<.s. jiave VM) say
-'DO.

.
uliK- f..et disehar-e p..r ,se,-ond. Hut th,. hulLh(.ad. at the lu.a.l of the

slides, was th,.,, j,artially .•lo.s.-d. so that the volume of wat..r tl.nving ,.ver
the hotton, of the slid(.s was ve,T stnall. an.l it mav he saf,dv admitto,! that
the volume i-e<(u„e,l to p,',,p,.,|v float the tinilK'r in the slid,.s is two and a
lialt tunes ,i;r,.at,.r than th.. ,,n<. m.-asured. or .say .-,()() eul.ie f,.et per .s,.,.„i„l.

• If we ,k.,iu,.t th<.s,. .-,()() ,.ulm. feet f,',,,,, the assumed t.iial niinimun,
,li.s|.l,arK<. „t tl„. Calunu.t .-hannel, at the (iian.l CalunK.t f.alls, we have 7 oOd
cubic feet an I hi

falls pi'Lipei'.

lo.iiai.U- tola, mimmuni di.sclia,'so over th,' (ii'and ("alumet
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'"'''"• •"'^'' "'i"i"'mM ,,„w,.r„f tiM.s.. r:dl.,,n ,„u„.| ll„„,.-, mav 1,,. .l,.,v.
U>tv. t.ikcn at .,().(|(H) li,.rsc-|,,,wcr.

-I ",11 „,,w ..xa-nin.. tl„. ,litT..n.„ .,.„„,,. „, «,„...,,„«..« „. wh„.l,
K'ti'iviico ha- KiTii iu:r-r alii.vc.

HU»'I' ilKnip.

••;' 'l;''l'''^';l"l- 11.. lalK,,lH.nv..r,|.v,,l,..
, ,,.,,, h,,.,.,.l,ann,.U i ..l,.-

' '^''''''•'•;itlMM,,M,.r.l,,l..,..nl..(.UunK.,i.iaM,lMj,^.--,h,M.hann,.|l„.uv..,.,,
H,.M.a.,ha„l ,,,, |,„ ,,,.,„„, i,|„„,x,,„^;; ^,

|„„„„M,..,,,„,,,,,^^,„i^
>|'-. II) anil !_'.

-TliPtii.t ^nmp .•,„M[.ris..s what 1 have , -all..! ll„. r„-i i:.|l (thrtirston- .M.'t uu ,. nn ,l,.s,.,.„,l,n. tl,.. ,,,....,1,. f,.,,,,, ,l,..,r h,..!,. I„.,..,,..,„ ,.|„„i.Nus. loan, L'.an.l tl,.. S,.,..„„l lall, hH uv,.,, ,>laM,l, \„-. 1 1 ,,„[ IJ. Anoth,.,.
;.

' .•M>1-.1 1....U..,,, isla.,,1 No. 11 an,l ,1,.. .aM hank of ,|„. nv.T (Mrvs,„>
M.I..) I.m It l,a~ 1,..,.,, dannn..,!, an.l tho u-afo,- which us..,l ,„ |l„w ov.t it>.ow hn,l> Its way ,,ailly tliruMjih tlu- -•haiinrl l„.,w,.,.n i-la„.|> \„s 1 1 ..,,,1

\>'

ajMl partly ,hr,„.,h th.. hcail-raco .,f th. unM-m,ll „w | l,v Mr. Th.M.K^s
Moran, and hiuit ,m tl„. ,.ast hank at thr f,„,. ,,|- the latf.r fall

•"''" ""'! M,n,i,„u.n |,„w,.rof thi> llrM };,•„,.,, i. ,.,|ual t,, ah,,ut '(),-,()(.

Ii()is(.-[i(iucr.

•• It wa> nui ,,„,>ihio io J,;,,,.,, srparat.'ly th,. tw,, rhan,„.|. ,,n h,„h ,„l,.s
-1 i>lan,l ,.,. IJ. I here ,> n.,t. with rcj^ard 1„ .lisrha,-,., a ^nvat .lillVrcnce
h.-tw,...n thfu.; h„w,.viM-, th.. oastem .>no. hctwr.-n th.- ,„ainland an.l i.lan.l
-N". U, soenis t.) have th.> greatest, an.l this niav h.. taken, as n..,,- ,s I .-m
estnnat.. It un.lor tho .•ir..un,stan..o.s. at 1.1(H) ..,,1,1,. tV,., p,, s,.,.„„.l, leavin.'
.1.4)0 ruhi,. to,-t f„r tl„. .l:s,.harKc. in tl hanii..] h,.tw....n i^huwU \„s lo
and 12.

-With th.. 21 ft. hea.l availahl,. horo. reck-mi... the h.a.l from th,. level
of the nver munediately h..|„w .|,<. ...vernment .iam, the total .niinnmm
l.ow,.r of the Lirst fail, which has a |.er|.en.ii..„lar di-.p of f,„n, 12 to 1.5 feet
'""1 ol the ranids immediately ah.ne and helow it. is ...jual to 1. ;j()(, horse-
power. Hut the faeiiities for d..velopinjr this po«,.r a.v not vrv great 'a.s
hanlly any pla.^e for a large ili.stallation <-at. 1... foun.i in th.. vieinitv of t h.. fall
The only suitahle

, .e tiiat I ..an see for th.. erc-ction of a null is at th.. s„,all
niet. or hay. on the east si.le of island .\o. II). opposite tall .Vo. 2 whieh li..s
betw<H.n islan.ls Xos. 11 ati.l 12, an.l at the en.l of a d....p ,-avine that exists
on island X... lo, as sh,,wn ai)pr.«iniately on the .ac..ompanvinfr ()lan

"At the hottoni . f the small inlet, ahove referre.l to. a. lam ....uld he
huilt a,.|-oss saul ravine, which runs from thi.s point, in a north..rlv direction
towards the hea.l of the islan.i (X,,. lo), where a short c,.u,al, some 400 feet
long, and not veiy .l..ep, w.ml.l put the hea.l of this .avine in .•ommunication
with the river ahove the government dam. A Vf.rtical tall. 20 fe..t hi.'li
(26 feet is tlie (HfTrrenre of level ]„<,; *'rn fitr ,, •

. • ~... t .1 ii( tr oi leMj 1)1 1 .,i( u .nr t)ttaUa ii\.t alio\<. ine latt.'r
dam an.l the deep water hasin imme,' telv lelow island Xo 11, woul.l
therefore he created at the .said inlet. In tliat way 1,000 to 2,000 h.,n^e-
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ix.vvor cmiltl l.i' (lfvcl<,|ic(l iliciv, i,i ( i|i,itativ.'lv liific cxiicti-.'. This site
Wdiild 1)0 well iulaptcl tor a |>ulp inill,.ir for a sawmill. mM lie tiiiil)tT could
l)c hroiinlit to tlu- very site ol' the iiiiii. tliroti};!] tli.. rMiial al.o\r rcfcrnMl to,

inorc timii half of which hiirs liccii iIuk out liv iiatiirf.

" Fall No. •_», u very fine cutaract, caiiiiot l.c dircitly iitili,cc(! on arcoiint
Ol heiiifj i.solalcd, f<ituated as it is between two >niall islaii(l>, Nos. 11 and
12. and heiau.se of tlici-e heinj; near it no suital.le «ro .nd for the erection
of a mill.

" I.sland.s No.s. H and 12 were patcnteij to i he llon.dco. Urvson Ueceni-
ber 2, 1SS2.

" Mr. Thoina.H Moran's Rrist-mill, to which reference lia.s been made above,
is on lot No. 1.-), range i, of the township of Litchlield. and in the village of
Hryson. .\ gauging was made of the heud-nire of this mill, and the discharge
was found to be 51 cubic feet per second, which gives, with the 17 ft. head
utilized, only 1(H) hor.se-f)ower.

"The head at this place could be increased to 24 feet, or thereabout, by
danuning the channel between islands Nus. Hand 12, ami a large power
(sa.\ lO.OOO horse-power) could be very easily developed there. 1 say very
easily, because this 24ft. head can be got in a si)ace of hardly 1.^0 feet, and with
comparatively little expense. A dam has already e.xi.sted, I believe, in the
channel between said i.slands, Xos. 11 and 12. The remains of an old dam
are still to be seen at the southern extremity of island Xo. 12. The damming
of this channel, besides increasing the head at the mill site, would create a
splendid basin between the east bank of the river and island No. 12, for the
storage of logs.

"The .site of Mr. Moran's mill is certainly a very fine one, and the fwwer
there, as already stated, can be ver\ easily developed.

.SKf'(,ND (iiiorr.

" From the foot of the Second fall to the next cataract, on the main chan-
nel, t...'re is a level reach, some 1,400 feet long, and ,st)() feet broad, at its

widest spot, forming a splendid deep water basin, covering an area of about
18 acres. From indications on the rocky banks of the river, the high water
level in this basin would be about T-Q" higher than the level on Sei)tember
8, 1907, taken as the average summer level.

"On the west side of this level reach, and about half-way between
islands Nos. 7 and 11, a small stream, taking its rise in the expansion of the
timber .slides channel, between the first ami the .second shdes, pours into
the .said deep water basin. The difference of level between tiie latter and
the aforesaid expansion of the timber slides channel, is 20 feet.

"On the right bank of this small siream, on island Xo. •), is an old .saw-
mill, known as Carmichael's mill. It is now abandoned. The building.
a substantial wooden one, is still m pretty good condition, but there is no
machinery in it. The bank on i.sland Xo. 10 is high, .steep, and rocky. Car-
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".i.'l.arl's mill i, lurat,.,! at tl„. I„.m ,,!:.<.. wh,.,-.- tlic (.nvvrr of 1 1,., ^trr.un ,-an
lie (l('V('lr)p('il.

•The wpir. ..rovcrllowilMiri, I. mil l.ctw,.cti i^ian.j- .\,,s '.'an-l Hi i« ;,l,„ut
-M lV.'t l..nji, aiui ut th.- tiin.- ,,f n,y inspiTti..:,. .1,.. ,l,.|,tli ,,( wuter Ih.wm-
over It was 0", ^iviii' „ .lisrhaiu.' ..f about _-:; ,.,ii,i,' fr.'t (ht ^rrmS
l Ins, with th.. total h..a,l of I'd tV,.f, rr|.r.-s.-nts 'A) h,„>,..,.ow..r o„lv. Ijow-
<'ver. this water-power .•oul.l he inneascl l.y allowini: a -riat.-r v,,hiii f

water to (low over the upper i.iilkhea,! ,.f the hrsi timl.er >li,le.

"Thf small and very short .•haiiiiel hetweeii islaii.ls .\,,s s and !i wiw
dry when I visited the pr mi es. ,ri.l a wooden overflow dam is l.injt a.Tos,
It. The head there is .'(I leei ti... same as at Carmi.lia.-l's old sawmill
A comparatively small [lower could be easily ,lr\vlup,.d the,,.

" Hetween islands \os. 7 and S, there is ii narrow un.i erooked ehanriel,
wliat I wouhl eall an arm of the main Calumet (diannel of trie Ottawa. Dry
at low water, this narrow ehannel is dammed at its upper end. eviih-ntiv to
prevent h.g.s from enteriiiR it at high wat.-r. The dilT,.reri.,. of h-vei between
the extremities of this channel, that is to say, between the 'arge deep water
basin aforesaid and the next h)wer level stit'teh or basin of tlu river, is i:{ feet,
but here the head could be very easily increased by 20 feet, wliich is the dif-
ference of level that exists between the lar^e dee'i. water basin of the main
channel and the expansion of the timber slides channel at the foot of the
first slide, and, therefore, nimle eq nil t., :{;{ feet. There is not, however,
much room for a large mill there, at the mouth of said small channel, but,
in other respects, the situation is very fine, and riuite a large power could be
cheaply developed there. A pen.stock from the millsite-moutli of the channel
in question, to the upper ba.sin or expansion, on the timber .slides channel,
would only be from :j,")Oto 400 feet long.

"There is a pretty cataract between islands N'os. ti and 7. but I do m.t
see how its power could be either easily or profitably utilized.

"The fall between islai \o. 6 and the ea.st bank cannot be directly
utilized, the east bank of the -iver opposite this island, and in fact all the
way down to the site of the landing of the old ferry, being verv high, rocky
and precipitous.

THIRD OROUP.

"Between the falls of the .second group and tho.se of the third, there is
a level reach, or basin, some 400 feet X 000 feet, about oj acres in area.

"The difference of level between the latter basin and the smaller one
immediately below it. at the foot of the third slide, is 11 feet.

" A dam is built between the islands Nos. 4 and S. and one between i.slands
Nos. 2 and 4. The latter has a gate by which part of the water of the main
Calumet ehannel n;ay be. at that point, allowed to flow into the timber sUdes
channel.

" I do not see that the water-powers of this last group can be practically
developed. A mill might be put up at the lower end of island Xo. 2, near the

P
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ol.l ,l,..n. Nvlirrr th,- I I f,,.,, |„,„1 muM !,. k-I i„ a -l„.,1 >,,,,.•.• Iml tins .i„.
m1h„iI,| I„. ,«,M,.ially ..XMinin.-l at hiKh wal.-r. I.rl,,,,. il„. ,•„„-, ,u,tiu,> „f a luill
at that point cati l,o pr..ri.Miii<v,l |.i!.ctiral,l.. ..r imt \, | |,avc -ml lH.f,,i<.
lUi'i-.xsi l.ank of the vv.vr. .,pp,,Mt,. this tliinl n,,„ip, ,. |„«|i, mrks, ^,.1 ,„v-
ripitiiiis.

ii'l \|. Ill \ I l.nl'Mi AT

••I'linimtli.'uhulriiiiHMilMiv visit, 1 ua,-prc.,r,.iipM..I u il h i hr i,|,.a,,r l„,u-
the (l..v..|nptn..Mt ,.! thr t,,lal puurr ,,f thr (Iran,! (•aliini..! lall-, m ,,1 :, v.tv
lariic pditidii (it the sMiiif, I'diild \,v cITcctcd.

Tli.'i.. I.-. .111 tlir west Imnk .,|' tl:- livrr, tirar tlic loot ,,l l|„. lall-. thai
iH t.i say, at tl,,. laii.jinu of tlir „1,| l.,i>. „i, lot \„. 7. laiif;.. ,. ..f tl„. r,.^,.,v',.m til., towtislup .if (imiiil Caliinirl, a suitalil,. place Inr liiiil,|i„i;>. ,-u- siirh
as iiii^lit li,. ici|mi,.,| ),ii ,!„. ulih/Miii ,.f il,,. t„tal -,7 foot licail ol' t hrs,. falU
with a very laiir.' po,ii,„i ,,1 t|„. vulmnc iif water llovviii- in i|„. ,i\,.,. „, ,.,v
l.'..,(MHtt.i:f.l.(Ml(lh,„.„-puu,.i:l.,n tli,. .,,i,.stl,>n ,s l.uw a lai-.. vnliH,,,. .It-

witter, with this t,.!al hca.l, .-an l„. ....iii(irMi..allv linmiilit i., this paiti.Milar
point.

••jnl.iriiie.i l.y .mr ..( i|„. resi.ieiit.s that there was, on the a.^m si.leofthe
river, and not far tmin th,. jiank, a laviii.. eNt-n.linK almost uiiii,t(.rriipte.lly
In'tnasli.irt.lista.i.',.., - th.. hills t.i the lan.linc ..f th.. old IVrrv at ilu'toot
of the ,sanie, I Th.^i ai ..uhl <.\aniine it, ,ir at U'ast tak.. a walk through i,

whii.h I di.i. -Ih,. ii„pre.s.sion I i:.>t was so fav.Miralile that I .|....i.|e,| to make
a. •los..re.\a.i,iMati.iii of this ravine. | to.ik the ..l..vati.iii of s.n f liierriti-
•ipal p.iirits on it. in oid..r 1.. as.-eitain whether it woni,; l,e p,a<.ti..al.le
t.i .ip..|i a tr..n<-h ,ir ..anal ..doiij; (lii.s ravin,., s,. as to ,liv..i1 thn.uch it. fr.in,
it.s natural ..oiir.se, a laifie p.irtion of the volume ol wal..r ll.iwin- in th.- Calu-
niet ehannel, ami to lirinj; it, op a h.vel with the river al.ov.. the falls to within
a f..w hun.lre,l feet of th.. mill-sit... refenv.l t.i, when.... it .-ouM l,e ...n.lii,.t,..|
t.i water whe..|s near the riv..r .si.le, liy means .,f lai-e pip.s or p..nsto,.ks

"l nfoHuriately. the .-reation of sui'li an artifieial wat.'i-wav woul.l he
rather ..xp,.n.sive. as. suppo.sinf; the l,.„i.i f the tivn..|i to I.e'onlv t; feet
below the onlinarj summer l..v..| ,if th.. ris,.r, above the falls, the simmiit
to he erosse.1 w.uil.l l.e ali.iut ,-,(i fe,.t aliov.. said l.ottom. an.l the .leptlis
ot the vari.jiis sections ,,f th.. tr..n,.li woul.l he approximately .is foll.iws:-^

l.;i')() of it woiil.l I,.. o\,.|- 40 d..ep, av.-rafi.' I.'i.

1,()(M) .)f it woul.l he fnim :{(| to 40 deep.
1. ()")() .if it would he fr.im 21) t.i :iO deep.
\:J5{) u( it would he from 10 to 20 .leep.

1.5-10 of it woul.l he ahout 6 deep; and
0,200 would he ahout the t.ital length of the ti-i.tieh.

!)e(.!(.P!!!y thi-.; \v.-i-ald not iie practicahlc, and pi.iiiaiiiv Ihc li..si .s.iluti.m
of the problem would he the following:

—
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I>l. T.. i,u-.. ihrfiuvntitn..,,! ,|:,iii. nnrti, ,,| |.|,,M,| \,, |n ,,u-inu
llM'lvIa :, ^,,;,t,., v,,lu,„.. ,,f «:,t,.| ,,, t|,,„ ,|„,„m|, ,1,. ,,,,,,,1 ,,, ,|„. ,|,.|..,
whirl, iriii;!,! I ., cril.,!';.-.! ulllnMil \ ,.| v y,,.,, ,.,„,

,

-''''' '•'" ''^"" '
•''^"""1- "i"- ^^-hM r,„, |.,„ :, ,Mll,., 1,..,«....„

M.n,|,V„ ., :,M,| in, ;„„l N..-,S:.n,|-.,„.,„l,., „,,.;,..,., I,.. |.,,.., ,„ „,„

I"
"" ''•'^'" '"'^^"•' '"-' •""I >l,.. ....,,,,1 .,, |,„. -IhI.- .,, .|„. „,,„,

'"'"'-'"" "' ""• "^'' ''"'^'' '!" •..>\.'n .„t ,1,.,,,,, l.MMi;,.,. ll„ M.l.v ,i„. h,,,,|.
l.'liT inlirh c'|(,M-i' t.i the. inlll-ilr

,
.,

;'"' ,'' ""' """ ""- I-'" '!" ^^.''.'1 'lir,.:,.!, I,,,,,. , ...

I.n.l al.M.u ,|„. u,.M l,.„K. t,, tl,.. mill-Mtr ;.l,„...s„a. a ,|,-,,„„-,- ,„ .,„„.. -„,.,
Ifi I

.

Mr. (I.nnin ,',,hrl,|,l,.- hi- iv|.,,,t uilh the f..||,nMiiL; uu,,|-
••SilUat<Mla-lh.v air. Milh,.hii,--l lirnhri i,-„,Nnl Hn- I'.uvi,,.-.. , n „aUo M.,„arkaM,. In. „. n.,nr,al- ,|,.. i>U:r.. ,.„„„tn ai„.,n„|, .„ in.,,',,,.-

'" "" "'•'"-' 'l'-'"l"l.'M. vn- \l, \\:,i„., sU:,uh m hi- ,.,-,, hva.lv
'"•'' " ""• ""^'^-' ^""l li-'U!.vn „a^,.;..,„„ ,,„,,.,., ,!,..„. I,,;,,.,'. ;|
";'"' '""''-'•' 'l-<o:.n.l Cahun... laiN ,.;„„„., 1.,, ;„,,:„, .h- aU..,,,,.,,.
"I caiillah-U aii.l laiL;i' inainilai't !iiciv."

Uiiiiiiiiiiii li'iijiil,

Mninilai,, rapi.l. a vrv nanarkal .!, -|„„ ,,„ ,1„. C..,!,,,,,,, ,.|,,.,„„„| „
^'';""'' ••''

' '"" ^""1 ' liall n„l,.> l.,.|,,u ,|„. ,,„„ ,„, I,,., ,,,,„, r.huuri
'•'"^' ^""' ^'•"'' "•' •'"''- -l"•^<th, r,t;, ,„ (.,I..ua. h 1^ I, v.. al„l lh„T-
'lUart,.,- inll... ,h-,a„. ,„ a -,,:„.h. h,,-. ,,..,„ ll,. „..,,,-. n.lluav -,al,„n
a.H !,..> ...tU,.,... ;,., N,,, Jl. ,;,„„„ ,„, „, ,,„. „„,„,i,,, ,,,• |,j,,|,,,„|,| ^^^,„,,„„|
1" •l-.lin Kuan. S,.,,t..,n;„.r .':;. |s|.-,. a.„l l,.t .\,, 7. ..i ,(„. „„„|. ,,,„.,. ,,, ,|„.
town.-<hl|M,l .;,ali,l Caliinu-t (( ahiiial i-lan.|i ,,a.,.nt,..l t,, W .,h.-r Th,r,„-,,„

iilicr l.">, ls(i."i.

An aliMrar, ,,! ,!,.. ,..,„„t ,,1 M,-, C. K. <;a„Nn,. C.K.uhn rxainn,,.!
th.'s,. talis, nn iM.liah- Ml tl„. (iu,.!,,.,- i:,,x..rn>H,.r,l. |. niv,.„ ,„ thr '-..IhuM,,.- -

.\t 111.' hca.l ui ti,,. ra|ii(l. tli,. Cajiuiat rh.arinrl i- ..„iv alu„it _'iMI Ir.-t
wi.if, tnini tiic small i-lan,! rncaMtnii- aJM.ui |ih) |,.,i ,. \r,n :,.,.t nrar ll,r
-ioilth ,.r Icit l.aiil^. |.. Caluiiict i<laii.|.

•Hctu,..-!, .sai.i small i-lati.l aial tl,.. -..ulh hank, arnl n-ht alnti.r ,|„.
iMti..,-. fn,.uth.. iM.a.l to 11,,. f,M,t ,,i- ,1„. ,,,|,„|. i,.., ,l„. .,,vmn„..Mt tn„l,..,.
slid.., ul,.,.h,ss,,nM.7(»OI,.,.t Umn. ( .„ I hr ^an,.. Kauk. ai„i at a sl,.„1 ,li>tal>...-
fl-oni tiic till, her sli,i<., tliciv is a '^,h„[. ai„| vrrv (.a>v [H.Mau,. n>a,l

'The t,,tal fall of the i.a|,i,l. as ..stal.li.^licl l>v 'a,.t tial li'vcllinj:. is 1.",

to IS feci, or .say lo f,.,.t. i,, ,ouii.l fi-ur..,: ali.l tlii,- mav l„. takci? a< tl„.
(Iiffprencc of elevation l.i.fAccn the ii|,|„.r an.l the lower li'VeN. at onhnarv
low water. This total elevation iv eonipo.se,! of a |.er|,en.lieular ,lr |. of ahoi.t
> f.'et at the very l,..a,i , - tli.. rapid, where the latter fonn- a rPRular .-asra.le
and of an incline, whos, hertrht i- 10 iVet and base add feet at ino^t

••As .stated 111 ..i loi-fier report, ri.specting the (Irand Caliiniet falls, the
duseharjie of the Cahiinet channel of the Ottawa river, at the latter tall.-.
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''"V"
'"/^'";' '"•'^ '•" ^""' I ^" ^.'X"' Ul„r iVrt p..r ,,....,„.). Tl«.

W.M- hur«.. „f ...„i ,.,,,u,„..|, a, M„u,„am ,„|.„|. ,- ,.r:i,n,.;,|lv rl,.. .,..1"I- 't.,,., ,„..., ,,„1, .,,,„,„„ „||. I,u, a, ,„.VM,.n .,.^)„ „. I,., ,„,..,|,.

«. I. ...>...! ,„ ,1... (;,:.n,| C.lm,,.., UU. ,„ ;„•„„ ,,.,„,. ,,,„ ,.,.,. „.,..„„i ^,,,,,
.•.l^. tlM> h.M .,UMnl„V M, tl,.. ,|,-,„„„1,|.. .MlnitnUM, Nn|u

| w,.,,r ,,t M„U„-
t:iui iMpiil

•Will. Mi.l, |„,„|
,

I,-, ,,,.,, ,.,.., ,|,„.|,i.,cr (7,;hMI .uMr frH ..-r s ,„1,
'''''''''''''''-''l---r.'lM..unt;,u, ra|,i,l ,,,.,, uah..,l,,rtH.u.ho,H;..,,| M.I.HIO,'

l..|il:il tc. ill.., lit |S.(MHi lo l.'(l.(MM( li,,i«..-[„,u..r.

"Kut l.v .hMMMUhK tl„- ru.-f al„,v.. tl,.. ,a|,„l, wl„rl, ,.,,uM 1... ,|„„..
I

'";"'7' '" ':''^'-".''l' ^I-MM.. tlH. l„.a.l „f ,1,.. |....,«.^ .a,..,|. I,..n..(t..r ,|,.,.
<Tihf.l this l,,.M,l i- «l„,„t .i IV,.t ,.,„iM |„. ,.,l.|,.,| i„ that ,,i' tl... \I,„m
'•"" '-'Pl'l. Th,> u,.uM «.v,., at tl„. latt.T .,„.,. a n.lal hra.l „| .'| (Vw .>n.|
a puwrf. at l.nv wattT, ,,f vrty tirallv |!I.(MMI |„.rs..-|„.ui.|

••A .lata nu,M„ir .!.. I..^,.| t-. ,,>.• 7 iVrt al.ov.. tl„. ,„•,...,„ |.,« wat.-r
.•mrk. at tho lu.a.l ,.f tl,,. Muutita.i, ,a,.„l. wn,.|,l I,,,!. ,.,. tl,.- uat.T it. th..m.-r as tar as ,1,.. ,„„, „f „„, ,;,,,„„, ,.^.|,„„„, ,.^,||, „.,„,,,,„^, ,„ „„. .„„|,,

"1 tl... nvci. I,\ tl... Ottawa -liin .anal Mirvry,
This ,.,„f,l.. |,v ,h.. Ottawa sh,,. .afai .su,v,.y. shows a .Mvivw,' of

'•^-l l..'tw..,.,, h.Kh a„.l 1..W wat..r tnarks. al,.,v,. M,„„,tai„ ra,.„l. „( ,...arlv
l.-t.

.
lh..r..fof,. ll„. nmstiu.-t,,,,, .,f a .lain, at tl,.. hca,! 1 this tapi.i

.aus,„« h..,v tl„. l„w wat,.,- h-vl ,„ n>.. s„„„. ,i .,, 7 tV.., w,.,.i,l „.,. l,„nK
tli.' .•V..1 .,. ,|„. ,iv..,- ..v,.„ t.. .!» ,„vs..„t h,«h wat.T n.ark. an,l .•..„s...,u..n.lv
wi>ul,l iii.t ..aiisc riiucli .laiiianc t,. i.tupcny.

-T.. inrtva... tl,.. .siz.. „f the wafi-wav at th.. h.>a,l „f th.- rapi.l i„
th.' evet.t ut th.. ,..,„st,„..t,n„ „r s,.,h a ,la,„. s., that th.' . !„•„ h,«h water
.natk w„ul.i „.,t 1... at a «,,.at..r ,.|..vati.m that, tl„. p,-,.,..nt „„.., a .-hunm-l
••'"|1'1 I-' -p...,...] a..,-„ss tl,.. p,.„i„>ula. tu.„,..,l l,y a sharp hon.l i„ the river
a ••^I'-Mt .I.Ma..... h..l„u th.. rapi.l Tl,.. total l,.,„.tl, of .t.h a ,.f,a„n..i w..„i,l
H.

1 3.501e,.., an,i aho.it half of it uo,.l,| p,,.s,.„t h.^avv ,utt,„jr. av.-raginc

••Mountain a.„i Dai-gi.s rapi.is to^r,.,h,., uouhl ronstiti.t.. m.it,. , line
wiit.-r-r.ower. ai,<l oi„. which .-,,111.1 l,o ,„o.t ,.as,lv .l.vclop,..!

••Tlim> is a v..rv fine site f..,- a mill. „„ the l,.ft, or south l,a„k of the
nverfiKht at the foot of tl... ,ap„l, o„ the afon-sai.! lo, X.,. 21. of range ii.
of I.it.-hfu.hl. I he .l,stan,.e fro„, this mill-su.. to the hea.l of the rapi.l isonly al,out 5(M) feet, in u straight line, a„.l. to utilize the power .,f sai.i rapi'l"
^he water ran he l.n.u^^ht fro,,, the npper level to the n,ill-s,te. through
flumes or large pipes without it heing neeessary to ove,voi„e unv .serious
.
.fi.eulty. P,pes eould l,e lai.l .-ither el.,.se to the hank of the river, along

the tiinber slule, or along the I'..rtage road, about :i()() feet f,o,„ ...;,. u.,r.^
Ihe.j Ls no groumi f„r ,levelop,„e„t .,„ the .ight or north hank of

the river, that i.s to say. on Calumet islan.l (township „f Crand Calumet)
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.
tta«.i >hii. .anal sunry, l.i.t thcv ,1„ not aKiv.- v.-rv wrll with tl„.

l^J...-
wh..n „ n,n„. to th.. I.a...:, ,.ap„l. «... th.-V-hl.. / ! V ,

. ... I
., hav.ns a h.,„tl. o. 1„,H) f...., only, u.„l a .all. at low vafr ,n rk

-" " -'.
.

I fmn„l hanll>. .-, ,„..,. in a total .listanoo of abon, .' :i,M, ,,..,,

'

'"• """"'"-' P"^w'- of the I .arKi.s rapi.l wonhi I,.., w.th o f.-.f ofhea.l
-»...<«) hor>..-,,ow,.r. and with ti'-.r of h.-ml, .-..!»(»() hor^e-powr

• H'^t^ aft,.r all. I think it n.atf.rs little whether there is a fall of r, f..et
" "".• ot (,..., an,l wl».th,-.r the ra,.,.l ,,s 1,6„„ f,.et 1„. „, or 2 li,),, feetloHK a..even w.ththe l„..t of the.e ......litions, that i.. to ..av witl tteg-a ...St hea, an,| the ..hom-st len^h. I .1.. nut «ee that tlu.s wate^poler

-a.. 1..- .levelope.! u„h a-lvantage. es,H.eially when there are .. eloiT tmany finer one.s.

"'t '..u.t not i,e inferred fron. this, however, that the Darjii.s rapid i.absolnteiy of no value as a water-power, an.l when I say 1 .h, not s'e't l.a
. .•.„. U. devel.)pe,l with a.hantage, i, is when 1 ....nsider thi.s water-pou'

f.™
lit.hzation irrespeetiv,. of that of the neighbonnng water-

" Km if the Dargi.s rapid is .-egar.led as a portion of the .Mountain rapid
Its importance and value then becomes totally different."

'
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Portage Dii Fort Water-Power.

Tlif loll.,winf; i> :„i ;,l,slrart oftl,,' iv|M,rt ,,f Mr. C K. Caiivin. uli,, mud..
asuivr.v..ftlu.s(.falls. intl,(..v..nillK)l..,nl,,.|,.,lt',,ltlM.(iu,OM.,.«.,nMMMu-nt:

"Tlic villafic of I'.Mlas.Mlu loil. .m lli<. cast miIc .,f the Ottawa river
Ik's in the tdutisliip ,,r l.itclilu.ia. on l,,ts .\,,s. L>!l. :i(). .11. an.l :<L>, ranfro i.

Mini i> alHillt (i:l iiiiics aliiivc tlic city of Oltawa.
On (IcscciHJinf: the Ottawa river, >n,nr Inur niiles l„.|,,w that stivt.-h

nt tlic river known a- the Koclic |en,lu lake. I ..at is to sav. 4 mile. l,eIow the
.M.iithern extreniily of Calumet island, we coine to the head ,,r the l-.n-ta-re
'In Foil rapids, which li..;,d. th,,ush within the limits ,,r the miinicipalit y of
the iiicorp,, rated villa-.' of l-orla-e ,|ii I ort, is al.out half a mile aliove'the
villajie proper. The river, from tiiis spot down .as far as I he head ,.f th.' com-
pMr.alively lar-e island of Poil.-i-e dii F,,rt

. presents a most implicated
aspect; it is nothing 1,1,1 a confilsinj; as.seml.l,i.!.'e ..f r.apids. whi.'h appear
1.1 How from all dire.'ti.ms. hetwecn a consideraMe mmiher of islamls large
;ind sin.all.

The t,,tal fall of these rapi.ls is not very -reat : it is, .according to tli.'

phins ol t!i,' Ottawa canal survey, only l.elween S and !) feel. fr,,m the head
aliove mentioned, a -hort dist.atice ah.ive Hentlev l,av. on the (juehec
si.le. to the loot ,,f lieviks Fll.ow. on the Out.alio' side.' a .listance of some
H.lidO h'et. Th,- I'ort.agedu Foil r.apids aiv situat.Ml. .as is k„own. parllv
in (iuei.ec. and p.arlly in Ontario. It is most prolndile that the greatest
jiortion of the volume of water Mowing at that sp,,t of the Ottawa, passes on
the Onlari,. .sid.'. There is a linil.er slide in Ontario, ju.st one mil.- above the
village of I'ortage ilii Fort.

1 Mriiv.'d at r,,i1age du I'ort Septenil.er 1:5. l-t(M). and lan.h'd with niv
party at the head of Crooked r.a|.id. ,.iie ,,f the IN.rtage du Fort rapids. .At
lh;it date, the small channel, sep.ar.aling t he main shore fn.m the island Iving
I.e1we<.n the Cr,M,ked rapi.l and Hentl.-y hay. u as perfect Iv <lrv. the water
in Ike riv.'r l.eing then piol.al.ly only ahoiit i.' hvt ahove its l,,we.st level.
i niade a spe.a.il ex.amination of that channel, to ascertain if ailvantag( uld
he taken of il to utiliz<. part .,f t he Crooked rapid, hut I do not see anv'in.luce-
nirnt to do so; the hea.l there is to., small, i .,r :> f.^et .,nly. Uel.,w the Cro.-ke.l
rapid a dam has been huih across from one ,,f the islands, on the south si.h'
of the Devil's |;1Im,w. t., ,shea island, raising th<' level of the river, ea.st of
the latter island, and increasing the flow in the l'.„1age channel, east of the
i.sland of I'ortage du F.,rt. A .hiin also ...xists hetweeti the latter and .-^hra
islaml. The al..,ve .lam. from DevilV Kll.ow to SImm islan.l, mikI another
very str<,ng permanent one whi.'h exists hetu.-en the main shi,re. villa-'e
..f l'.,itagedu F.,rt. an.l Shea islan.l. an.l whi..h ha.l evi.lentlv been budt
there a great many years ag... f,,rni..,f that part the channel ..f the Ottawa
river lying between .sai.l sh.,r.. an.l Sli.-a islan.l. a regular basin, from when..'
the gristmill an.l the .sawmill now built imine.iiatelv bel.,w the big
.lam an.l near the highway bri.igo. belwccii the village and th.' isiaa.l .,f

I'ortage du F.irt, derive their water.

vmQiBi!Sh.9»i^sa^Hr>'^i^£srt ZHner

:

KneTmsi-siasj'
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Ottawa n.Kinn. and u l,„ |,a,| Hhm,- l,..a.l,inan..r. at l',„Ia„..lu K,„-,
•• Mr. l!rnw>, run., hi., .rnst-nnll vith tw„ l.,.tl..| wh,..!-, 1 1..,, ,n ,lr,n,..„.,.

'n>n -1 ,0 s,v,. tu«,.,lu.,. 7„ h„r.M.-,,„w..r, under a '. M. h-ad. u i,„-h ,- „,„-
I'-Mlly t „ h..a,l ,!„M-o; and ins sawn,,!! u„h ,u„ Tvl.-r .U.rU .l.J,' ',„
.ny,. ..a,.|, L-(l 1,,. -,.,„,«,., undo,- ,h.. ..n... h.ad. Th,. u.-uhl n,,,,...',,, .,

•• l-.u-tafic du Fo,1 i.s al„mt lo nnU-s lV„n, .athrr ShawMll.. .,a1„,n inym..- V. oUWnd.n. oMla,l.. Ma,i,,n, l,,,,h ,,n ,h,. l-,,n,,a,. an - :,

un.. .,n,.a,hva>.andisaina,M a, h...anu.d,s,an,.M,,,nMh..n,.a,..M s, ,

U{cnlr..w), „n tli.. Cana.han I'anlir railway, in Ontarin.-

The Chats Falls.

These •nnstitut,. son,. „f ,|,.. n,oM i,..auniul water lalN „n thettaua run-.
1
h.y an. situated al„mt 2(i tude. w.-i „l ,)„aua, l,..,w....n

ti'.' t..wns|H,, ol iMtzroy „n tl,.. Ontario side, and Onflow on the i^u-liee
side, and ..xtend lor a tniie. alTordinK a series ,,| l.eautilul .-asc^ad,..

Ilit^m^d, theeourlesy ofthe Hon. Minister 01 Land., .Mines and Fisheries
for i.e I rov.nee of lMel,ee. the writer ,,s ai.l,. .0 .,ve the tollowinj; ahstnet
-•t the .h.euniem.s referrins to tiie survev of ihe^. tall^, l,v Mr C I' Cauvin
in IS!M»:—

.iu\in,

-The fjauKinK was ,na,h. as near tl». .site of the fails as praetiral.h.
"» a eonipaiativelv narniw spot of tlie strean,. ahout :!l „,jk.s |,,.!,...'

.'-r
Chat.s, op,,o,site lot nuniher l:{. of rans.. iii of the township of Onslow Onl
Ihe wafer at the time of this survey was at its ord.narv low level

'

!ff 'tAiyimBSMOEr'^^miL,
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"The Ottawa, at that place, is about !I2() feet wide, and its Kceatest
depth, at low water, is ()(j'-4'', wiiich Ri-eat.-st depth is found at .some 000 feet
from the (iuel.ee shore. The avera-c dejnh of tiie stream there is 44'-9'',

at low water.

••The total area of the eross-section of the river at the place ahove
menti.med. is 41.110 scpiare feet: hut as. where 1 took the cro.ss-.section,
there happened to he no appreciable velocity of flow from the Ontario shore,'
to a distance towards the middle of the chamiel of some "240 feet, it follow.s
that the useful area of this cross-.section is onlv eciual to about U.KtOO .square
feet.

'

••The preate.st and smallest velocities ob.served with the current-meter
m that cross-section, are respectively equal to about 0-«7 and 0.2S feet
[ler second, and the average mean velocity is very nearlv equal to 0-4S feet
per second.

••The velocity of flow was measured at 13 different jx.ints of .said eross-
.section. but unfortunately could not be ascertained at a depth greater than
about 17 feet fr .m the surface of the water, as the instrument used (the
cuirent-meter) did not permit of reachiiiR a greater depth.

"The total discharge of the river at that place, calculated from the
above data, is eciual to 1G,74S cubic feet per second.

••Vs my intention in gauging the river at that place was to determine,
as near as c(juld be done under the cireuni.stances, the volume of water
flowing, at the Chats falls, between the mainland on the (Quebec side and
Morns island on the Ontario side, I had to gauge the .Mi.ssi.ssippi channel,
in Ontario, between Morri.s island and thy mainland, and also the Quio
nver, in (iueLec, as both these streams empty into the Ottawa, between the
Chats falls and the place where the former had been gauged; in order to deduct
then- collective discharge from that of the Ottawa opposite lot No. 13 range
iii, of On.slow.

•'The discharge of each of these two streams is as follows:—

.Mississippi channel 75 cubic feet per second
(iuio river 122 cubic feet per second

'^otal 197 cubic feet per second

" By deducting this amount from the discharge above referred to (16,748)
of the Ottawa, we get 16,551 cubic feet as the discharge at the (^lats. ' In-
asmuch as the velocity of the stream (the Ottawa), could not be measured
at depths greater than 17 feet, and it is e.xpected that the mean of the mea-
sured velocities, in the two or three central sections of the cross-section
above referred to, is somewhat less than the true average velocitv in those
central .sections. I think it safe to increase about 7 per cent the discharge
corresponi.ng to the latter. I^y doing so, the total discharge of the Ottawa,
at the Chats, at ordinary low water, would be equal to about 17,200 cubic
feet i^er second.

'-•^ikf. ".'^aaw^'H'^r' ^'ifc*j«»'Jsr.%''TaM»r .. *-a£» rr^fi 'i^.?>
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"As th.',-,. is u tofMl .lifTpronc.. of levd of :{(i U-vt. in n„„i,l fi-'ures I,,.-
tw(.,-n the Ima.l and the fo„t of tlu- fall., it fol]o^^s that tlu- total th.-o,vt,r
powor ot these falls, from the (Mehec shore to the Ontario sh.,re is e,,u-,l
at low water, t,. very ne..nly 7(l.()()(, horse-power. l{„t a. tins tnt.J hea.l
of .{6 feet IS not availal.le, or eannot he utilize,! at eaeh of the falls ..,„n-
posmK the total power, it follow.s that the total niaxiniurn oouer th ,t .•.n
ho practically derived fn.n, the Chats falls, at low water. ,s les. tha., tint
amount, an.i prohal.ly not much p han .50,000 hor.se-power.

".After cornpletinj; the gauging
ination of the falls on the (juei.ec terr

*tawa. 1 |ii(iceeded to the exam
These are eifrht in iiuml.er:

Old Mill chute.

I'all Xo. 1.

K<;an chute,

("onroy chute.

Sturgeon chute.

Mlack chute.

.Moore chute west.

Moore chute east.

"In order to get thoroughly acquainted with the place, an.l to be ahle
to locate e.vactly the position of every point of interest in connexion with
the investigation entru.sted to me, J decided to tnake a resular survey of
the ground from the oM mill Egan null on the west sh,.re of the Ottawa
along with the upper chores of the islaii.ls, and the heads „f the chutes'
to the southwest point of .Moore i.sland, and thence in a .^outhwe.sterlv
direction to the upper end or head of the long dam, built bv the Tpper
Ottawa Improvement Co., to divert part of the water in the main channel
of the Ottawa, and cau.se it to flow through th.- Long channel, and Sturgeon
canal.

1
also made, in compliance with the instructions 1 had receive.l

a survey of the channel, at high water, across .Moore islaiul, in its widest
part, and finally, a surv<.y of the whole of the east shore of the latter islan.l
and one of the Old Indian portage road, on Indian i.slaii<l.

"The accompanying general plan of the Chats falls and islands has
been j.artly drawn from actual .survey, an.l partlv from the map of the Chats
islands, by the Ottaw.-i ship ..uial surv.-y, .uul from a plan drawn by C, (J
Rainboth. Ksq.. ]>.L..S.. and furnished to the Department bv the Cpper
Ottawa Improvement Company.

"Old Mill chute is that which is situated between the nainl.and at the
site of the old Kgan mill, and the lower end of i;-ui islan.l. The head there
at low water is about Vi feet, from the level above the ol.l .lam <-f the null
to the level m Big bay below the islan.l>. The p,„ti,,n of this ohi .lam
still 111 existence produces, of course, the effect of iiareasing the natural
head of the fall. Taking, h.,w(.ver, the head as it is, 1:5 feet, and the dis-
cliargc as being e.iual to aiiout .i20 cubic feet per .second, at low water, the
power of this chute is equal to about 470 horse-power, in rounil figure.-..



"Th(> only M.ital.lo place that 1 can so,., tor the erectio,, of l.uil.lings
etc.. Ill <„nn..M„n with the devolcpnieiit of the j.owcr of this fall, is on the
tiiairi siiore, at tlie very site of the oi.l inill,

"Fall .No.
1 is, after the close inspection I have ma.lo of the Kround

an.l from the comparisoi, between my own plan of survey and that of the
Ottawa ship can.il survey, the tirst fall from the niaiulan.l, between the
'na.nlan,! an,l island Xo. o7. and is one which Mr. Matte has designated
as lall N<i. I.I, on his plan.

"'I'lH' disclMu-e .at 1-all Xo. 1 is e.,ual to 221 cubic feet per second atmv water, and th.. total avail.able h.'ad the difference at level between the
t hats rapids. ,-„ the hea.l of the chutes, an.l the basin in.n.ediatelv above
the oh. mill, bems -•{ foot, its power Fall Xo. 1 is equal t.. about o,S(»
hor.se-power.

_

•• Kpm .•hute is situated between llpui i,~l,u,d, Xo. 4, and i.sland Xo
..S. The total di.scharKe there, at low waf-r, is llti cubic feet per second,
atid the total lu-ad bein. 2:5 feet, that is from the Chats rai.ids to the basin
m.mediately above the ol.l mill, ,he total power that could be developed
trom this chute would be e.,ual to :i(M) hor.se-|,ower, in round figures.

"Conroy chute is situate<l between I'pui islan.l and Indian island.
I he ' .lume of water flowing through it, at low water, is e,,ual to about 54
eubi feet i)er .second only, and as nearly the entire head of Mi feet is avail-
able there, the total j.ower of the fall at low water is equal to about 22l) horse-
power. Mut I see no great room in the immediate vioinitv of this chute
tor the erection of .a mill, or power hou.se, unless it was ,,artlv built on made
up ground, on the north .side of l-gan islan.l. The feasibiliiv of this how-
ever, could only be properly ascertained in the summer tim... when the snow
and ice are gone.

"Sturgeon chute, and Sturgeon canal, were improved and built l,v the
Lpper Ottawa Imjuovement Co. for the proj.er floating of the logs, and'form
part ,vhat IS called the Log channel. This canal is ,>rovided with three
s u.ce-gates, 2S'-G" wide each. I esti.nate,! the discharge over the sills of
these three gates to be about l,i:i4 cubic feet j.er secon.l. The total head
that can he practically utilized there, at low water, n.av be taken to be
about 22 or 2:5 feet. The power of this fall, consequentlv, is equal to 2 9()(l
hor.se-power. or thereabout.

"There is no great room for the in.lividual develoiMuent of this jwwer
the oiily place I can see where l.uil.lings .•ould be erected in eonne.xion
with thi.s .leveh.pment, is on islan.l \o. 2, which seems to me to be rather an
awkward [)lace for such puq.o.se.

" Hlack chute, next to Sturgeon chute, and quite close to it, the .listance
between them being only about 100 feet, is separated fn.m the latter bv
•Merrill islan.l, (Xo. 34.)

" Mef.,re the existence of Sturgeon canal, the logs u^e.l lu pass tmoud.
this chute.

*v%M fi';.^?'«a. 1IM-; .^j>u 1 .fli:r>vif'Tw,*i»- ^ ^-liDCsriJt'^'mdd
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"Tho ,lis,.|,,Hp. ovo,. Ml,.w.|< ,.!,ut,. I„.,n, al,„u, 1,(,M ,ul,„.f,.., ,„.,.,.,., „.,iow wan.. .,a tl». h,,a,M,..„.« p,,^^^

'""". -v -'.' 1..H aM,l ,.. l,df, tl„. ,,ow..r ,lK.,v is V,.,. n-arh ,.,,,...1 ,., - s,

•^parc l.,r individual <l..v..l„,.„„,„ „r „s ,,„u,.,-

>"tlH„.nt

r:,:::/:;;;;: ,;;;;;;.

'-- - ' •-"'...",:,::

a,..:,:;:;;:,;;:r;;::r:,;".^';;:;'^7:::,;,;r;;;t";
""' "•" "-

' '.
'alun« ,h.. ,o,al l..n«,l, of the m.t at 4(«. ..H ,n,.|u,lm«r^

'

V
^<'.t..al luM^L, ,.t water alM.v.. th,. rrost t.. avn-.,. ..I„„n 1' r" .,

,

IHK the flow ov,.r said nvst as that whioh t ;
'

""•''"";:"'"'-

-.I.a..atetl... totaldis..ha,..'":^r:J^^^^^^^
... ... p.. se..o„d. ,„ ,.ound ,i„„..,s. With „„s d,s,,.a,.... and ul 1"1^-. I.ct, the power is e,,ual t.. ahout 7,000 horse-pnwer '

Sinimiing up the ahuve figures we have
i'or the (lisf'haiKe:—

Old mill .,.„, ,. .

,.-.,l, V 1

-iifJ euhic feet
' •'" Xo.

1 .,.^^

l-.Uan chute. , . . 77,.
,. , 1 l<>

t oiirov chute. .
,

.) 1

Mur>;eoii chute
I

|.,

,

Mlaek <'hute
I ^^^,

•Moore chute we-t .> ,^^

.Moore chute east ., 7^„,

'i'l'tal discharge ((iucliec -idc) .-,.077

lor the power:

<> d mill climc
, ,-

, ,

FallXo. ,

^'' ''''•

•>NI

';-""'"'"
:!0(i •

( onriiy chute .,..q ,.

Sturueoii chiilc.
, ., ,.(|Q ..

Hl.-ick chute ... .,\^^^^ ..

M e chute U(-t ,;-Q ..

Mo(jre chute ea.st.
. "ikki ••

Total power (t^iieliec -i |e) H.'.ll'O ••

c* rc ^ "
'v. ill yv".- jt: m3i^7i?ryi^rsi



Say 1.5,(100 lu,rs,>-|.uv,.,'. in ,„un,l U^nvvs. ulml, ,s n.,t .,ui„. ,m..-1l.inl
of tlie wl.olo p,nvor of tl,,- ( hats falls. (^,,..1,,.,. al,.l ()„tari„ toj;..,!,..,-, at l..w
water.

Mr. Matto, in his r,.,,„rt. gives the , ectivc |,„w..,- ,,| th,. .h.v.. falN-
<), 1, .--west of Ksan islan.l. a.s heinj; e.pia! t., L'.OOO h, „>..-,,„«,..•, when niv
estimation of the same is only l,;{oO horse-,,„„er. II,. a,kls: •'With regard
to the power that may hv .lerive.l from the other falls, on the (iuehee >i,le
.

will vary in proportion to the works that may he exeeute.l for their
.eveopment. In any ease." he says. ..it ,s eertain ,hat with the eom-
paratively .small outlay, they eouM l,e made to pnMluee «..0()0 to lO(KX)
horse-i)owor eaeh."

Therefore, aecordinK to .Mr. .Matte, the total ,M,wer on the (Mel.ee .si.le
at low wafer, would he 2,000. say <Mi(M) X .i. .50,(K)0 horse-power • this l.eine
equal to what he gives as the total available power, at low water.' of thewhole of the Chats lalls. in Ciuel.ee and in Ontario.

6ATINEAU RIVER

The Six Portages Falls.

These falls are a series of rapids and falls, which have an aggregate length
of about 5 m,Ie.s. They extend from lot Xo. 14. range i. of KetJlinSn
(down stream), to lot Xo. .^51. range iii, of the township of Cameron. An

year VMS, on behalf of the (iueboe government, is given in the following:-
•"The Six Portages f-lls are composed of .six minor falls, {.see fig 13)

ooVof'th T
/'"'^'•'"'•^

"V"^'"'
''"'""" ^'"' '"="' "' ^'^ I""-»-'>Kes and the

loot ot the Honnet rouge, beinc .j(|.73 feet Tlio f..n , t . i i
. . , .

, ,
* • ""-'"f^ '"^ "^ '"'• ilie lall ot each rai)id, or grouD

of rapids, IS laid down in the following table:—

Rapids at the head of the Six iM.rtages s-O? feet
Corbeau rapids I5.-t) '

Hoom rapids. . i i i- ..

( edar rapids ,,_.,j. ..

La Passe laj.ids
j ,(.q >.

Monnet Rouge rapids .i. ^5,, ..

T"tai 50.7:5 "

Mr Cauvin made a gauging of the C.atiiieau. some l..-,U() feet below theA amwaki bridge, about .-5 miles above the head of the Siv portages nt -iplace where the river is divided into two di.stinct channels, .separat.'d" b;
a large sand bank. The level of the river was not then v.>r^ mmd, above its
owest pitch. It stood at what might be considere.l at its ordinarv summer
level.
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1<^. i.l. Si\ r,,n„i;,. u.-il.T
1 ,,u,i 1,11 ihr I, ..till, 'I \''n,-r. Seal,. | j,,,-!, ,,, Ml ill.-
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l.iO

"Hon' i.s a syridp^is of the ({i'UsiriK: -

KASTKIt.N ( IIANNH,.

ls,.ful>U,fan. ui.iti,
2I7-S(lf,.,,

Average (Icptli ^ .,., .,

I scfiil area dl cni-'^-vi.i.tiiiii ivw i- .

Moan vo licit \ . i vc c . i

.,. ,
I •*^<) loci porsoci.ii,!

'""'•'""»-"
:;:{;.-. ruliio toolpors, Ml

wi:si i:it\ ( iiAN.M.i..

r>oful>u,lWwi,l,h
:{-,Vl!MooI

\vorap',l,.|,tli
^,_,,j ..

Tsoful aroa ol ross-sooti.,,, (m4 >,,uar,. f.-ct

^""'' ^'^'"'''>- l-M 1^-ot po,son.„.l
'*'"'•'''">'•'

S7.-, oulii,- tVo, p,.r MTU,,,!

"Tho .lisol,ar«o „f tl,o (latinoau at that sp.,t was ih,.,, o,,ual l.i I 2.5<)
oul.10 foot ,.or .oounil, o„,.,.o..p„n.li„« to a yiolil .,f lif,y-oi.|„ hunilro.lths
(• •..N) ..f a ouli.o loot por son,„.l an.l poi- squaro ,nilo of tho .IrainaKo aroaof tlicnvoraliovotliat point.

•'Witl, su,-i. .lis,.l,a,-o -t.2o(. ,.„l.i.. f,.,., ,„.,• sooond ,.a,-h foot of Ik,u1or of fal. ,•,,.,.,.„,,„ , „„.,„,,,i,,, f,„,„ „,. ,,, ,,.rso-powo,-. o,u,vaio,„ tii
•IM) olToot.vo i>orso-pou,.r. Hut as ,!„. nvv, wa, not at its lowos, l.voiwhon .t was Ka„.o,l,:W(.horso-,.owor oan ho adoptoil as tlu- ofloi-tivo powo,"
;it low water, lor ovory foot of hcaii.

••Tho n,inimun, olT.rtivo powors of tho various rapi.is, or poups of
•a|M,ls,.o„,pnsoil m tho Six portages, are therefore appro.xiniatcly as folh.ws: ^

Ileal! of the Si.\ poiiages 2.s-2[) h p
Tiio Coriioau r^ r.m

'•"llO Hooni 4 ,„;q ,,

'"t'tliir •{ .>.),) ..

'=''•-- .: "Zi>
1.0 Monnot Koujro j^--^ ..

T"t:ii
17J4-, ..

"Of this power, however, there is. properly speaki.ij;, onlv l(i .-,()()

liorse-powcr whioh can he practically utilized.
•'

Mr. Cauvin then e.xaniines .successively, each of tho water-powers
oreated hy s.aid rapids, or groups of rapids.

Rapfils of the Head of the Six Portaucn.

"Total fall w o- f .
•>•()< feet

i'.ttective power, at low water 2,820 h.p



l.'il

^ ''^';;
^

« ""• -''• - •- •" HUM, th.. lev,.l al.,.v.. ,1... Si. ,,„n. ' ,

"f tin. ,„,.,.,„.,„ vll.K.. ,,„...n„„ whether i, w„uM U- ,,,.,,1,1,. .,r „„t ,v.•nl..«.n« ,1,.. ..,.an„..| at th,- lu.ul of the S.x ,..„-,,.«... . n- i.
,„' Jv , v n

".i> ut ,l,a s,„.,. ,., ,.„.,,.,„. „, at loast att.-nua,.. th. ,l,.,ua...< an,l i„,.,„ -

:;:;;:'"•
"•' '-"•> >•'•"••• '""i"« "" ^pnuK f..h..r.. „,.. ,„,.n,h„i„.; ::;:;:.

"" "" "I'l " -"'•'• '""nsh,,. „f K..nsiM«i„„, all 11,.. 1,„. an. -..M

Corbrau linpitls

-Tutal fall

i;nV(ti\c |„,«,.|- at l.,\v wafer. .

l'i-7ll feet

•V't.'d h.|t.

"Th,.,-,. a„. h..n. ,w.. ..hannel.. M.,,.„at..,l l,v a lar.,. ,.|an,l. m,. ,lu'"'"•••"• ''-•'"'p--- "f HlH.Ut 10., a.T,.. On ,|,„ |„„ ,.|,. „ „u. lar«,.

;ii' ,

"^ ':''' !^''""!/"-'-"' -"' "" ""• -i.).. ..1. -h,. .,.aii..;n:'
•allcil tl,(. I'ciii ( orlicall.

Mr. 'iauviM ..stiinatrs at 4.:{0(1 h, „•.,..,„,„,., ,h,. ,,„u,.,. „f ,|„. h,s, .»„1
'" •'l-mt l.l'JU l,„r.s,.-,,owo,. that „f the son,,,.!.

Th..,-,. IS, near thr f,M,t of th,. ,a|.i,l. of th,. I',.,i, („,.|„.au. a li„o „|.„.e
" <l^..,, ,1,.. nv..r a.ul to ..on-.c-ntrat.. there, as it u..,e. th.. total fall I.^.'t'.

!r;;:oo;;:;-i,:r
•

^""••^-"'^"••'-•—'••M-.-^-M.-.he.
••The rapi.ls on ,1,.. (i.an.l Co.lH.a,, are .Mwh lo„«er than thos,. „n the

( .. K.au.
.
h.. (;ran.l .•orl,..au ,.oul,l, however, he „ai„. ,.asilv ,ia„.,n..,l

. "-. nea.
.
s low,.r e.„l, so as to hri,,. the upper level elose to th,. foot „f-l;-^^,mk wh...... a ,oo,i ...ilUsit.. ..a„ l,e h.u,.,l. on the south,.r„ ,.xtr,.,„ity

I'n,l.al.l.v the host way to ,lev(.lop the water-powers of the Corheauwou
.1 be to ,ia,n the (ira,.,l Corhoau ehat.ne. at tts hei,!, for..i,>. thnrehv hwlK, e volu„.e .„ the ,.i^.er to pa.ss through the Petit Corheau ch:rt,.el. to ,1 ,,he latter .tear the toot of the rapi.i.s, a,..l to put up th,. u.iil. or plantthe riRhf hank, on the .Maniwaki reserve side.
"By giving th,.se .larn.s a sufh,.ient height to ,1,-own the rapi.is at the

iZ' f H T. •^.'•\!'"r^'*^'^'-''
^ -'-* ''f- head ,.ould he „,a,le available at thefoot of th,> J'et.t Corheau rapids, an,l the power whieh then .night he .level-oped at that spot would be at least equal to so.H, horse-power. ,.fr,.,.tive

power, at low water.

Boom Rapids

"Fall

KfTeetive power at l.)w water.

14-17 feet,

4.9C0 h.p.

wmE'^m



' -• '^''""1. ''-'-.un, ;.: a.n.s, .livi.l.. ,.,.• Mn-an. ,„.,.,«., ..hannHs

mi am to tha, of tlu. o.hor ..hann-l, „ M.M«ni..,un..' Mr. <;aMvin ,.tinmtes ,t at N. .ul.ir tVet per .seron.! unlv
•'Tho total h„«,l. ,.f ,1,.. ,,.,,1.1, .,„ „„; ,;,.,.^„ „,,,,„_ ,^ ^^^

vvlnl.- It IS only Iron, 70., ,„ m> tV.-t on thr Small Moo.n
"A .lain J.} to r, fen hi^,),, ,vhirl ,|.| 1„. ,|„i„. „,,,.,,,, ,„„„ .,,,,., ^^the ...vat Moon,, a, the hea,l of the sn.all ,:.r.,i. u\u, o,,p..„„ , ! „ , .^

I'f
tl... .Ian,

,
o.. nearly so, an.l anoth..,- ,lan., of the >anu. ( «h, v..,,U. vc-o- eas.ly ere-.te.! on the Sn.all /^,on,, wo„,., ,.,..,,.al,.y U. , ! I

'

>K .1
all the rapi.ls al.ove tln.s point, as far as the hea,l of the Six p„,,.o'e.

a «.a w.th the .-..Te.enee of level, ,, „. ,r l^.-t. ......een the .

"

.,,

' •""• "' "-"""'" .apnl.s, a total hea.l of ;is f.-e, eouM l,e ol„aine,| t J
";"' ^'""-

'

"•" '" '-^'"^'"^ "" -'"-><• vohune of th,. .iver the lo. • ,

Srr ;:'"";';•••'«'' "'•' '^-" Moon,. .:,..«.„ .„,...„.,. ,,..;:.;
touid he (levelojK'd theif.

•;lt is prol.al.ly at that point of the Six po,ta«es that the Kreafs, hvdrauhe foree eoul.l he mo«t easily an.l eeononn-allv ,lev,.|ope.l
• A Koo, nnll-site eouhl he foun.l on h.t No. .X,, ;„ on h,t No.'.W ran^e i... .ownsh.p o, HouehCte, whieh lots are no na.re the p.ope.-tV .n.i

Ciiliir Rapids

••I-al!

i;ift!ctive p(!wer, at low uate
!t-L'(l feet.

:i-'-'"l h.p.

I" the nght uf Cedar island, whieh has an area of !•> a.wes I the.u^eadc ealled Great Cedar falls, and to the left of the san.e is th .f odar ehannel. The latter is very narrow, and is l,ut from I.., to , fe,.

The diseharge of the Little Cedar ehannel is verv sn.all at low waterMr. (,auv,n estm.ates ,t to he about ,S<» ..nhie feet per .seeond
By ere,.t,nK on eaeh ..f these ehannels a da>n 14 to 15 fee: hip, above

! h^ ;"
i:M-T

"^';'-'""'''-'"-"-'<-f Mo- rapids eouKH-e.;

fcet nd .
?

!"'"'^;"f".''-^' ^o^"''"S •' fotal head, or fall, of from 23 t.. 24feet and by pvmg, for instanee, to t-^e dan, on the Little Cedar channelan clevafon slightly greater than that of the other dan oat for "t'ow-v.ater, the whole vol.ope of the Gatineau to flow ihr" u"h the 1;;

1: :;'t7\T T r' •'^"'•'
'" '''"""""•'"'> ''-oio ed :; :::water, on the latter ehannel.

that'tlVi' T'^'l'^r
'"\ -'•'"• '^^^ ^-"ge i. of the town.ship of Houehette

pot ill ,? 'T.T'' ;" '"""'' '•''• ^^^ -P'-t.'^tion of this wa, .:pou.. llus lot .s sold, hut the one next to it, Xo. .^8. i. still the prnpertv

siSfc«?. »'?E^^:^u:sLVjr,rf^"!-^JR«m^m' J*nf t



"lall

litTcr'tiVr |iu«ci ;il l.iu w.ilrr

'llnillt I Iciiit

.f.Vl I, |.

' aiiiciiit

"Oil .ii'idiint (.1 It- \ci\ liiu III

il.il'l.v utilized

'i"-it,. i,,i \,,. :,.i, ,,,„>,,, ,„ ,,, ,|,„ ,,,^^,„|„|, ,,,

«-:"i. till- w,-,tri-,„.u,.r rnllM ,„„ I,. ,„,,f.

liiiiiuit Hull,,, It'll 11,,

I

rail.

.

l'.(Tccli\c |Hiuti, lit low Water
L'-".(l (,.,. I.

,,,,,','''''''"''' '''''''^ '•''•''''-' '-•'-'-. -'.i H-. ,., II... .i.ltl,,., I,..,.,

"'I'l"' liver e.,iil,| |,e dainnie.! at tin- ,,|.,re with •, v „.u ,

tUo liead, aiMJ ereatins;. therefore, a
'

" •'>IML'

Miirei)
il lli:it |.,,iiit. a greater hvdr

^|:-;;;;;;;'-;;;;.-;...M.;.,.,t.a«.eat\i.:d:;;:d;::M^^

,1
,:,'' r '''''''*" HutMr,.;a,.v.,i,i n,„ ,l„„Ll,ere

" ,' •'" -" " •"'^••""•'^'" 'n ,|„„in ,|„< a,„l lie think- that the 1.,-,
n,,a,.he,.„uer„,,heS,x,,„rta«e.i-,ha,„r,|ieH.,

a- , lu- -p,,,
'

,
"> I- lu. po-t „„ „ie Six p.,r,a.es where the ,rea,.M

,
„

.., , ,; J

"

"l"''l. I"f tlif least e.\|,<.n-e. '

'"'

The Cascades.

f;.sea,lesi-a Mati„n of the Canadian I'aeihe railuav. tlatineai, l.r.neh

;;':"7r-""V""'^
•"* .r„n,.-„aua. I, denve! ,lotn t lehveeaseades wlneh ev.t there. „n the ( latnieaii river, over a <t

'

'htah tie, nore than ,.,nile. ,; down the river, the hrM easea.t I.

"": '" "','" '^^ "" '"^1 "^•Iv Miet u,th .at di>ta.,e..s. fro., the heau of ,he^''^-'•'' '.^'"Mee.,:^.;;u,, h.et.;;.,i,nfeer. a,,do..i^. feet
1... reat,ve positions of ,1,,... ,,„,,,|„, ,|,„.,. i,,,^,,,, Z,.,,. ,„

-nfr„nthea,a.on„,a„vin. „la,
I p,.ohle. Ml.. ,,, ,|,,,,,, r,.;„ ,, ,"..asuttMnent. I,v \|,-. (

'. K. ,;,„^,„, ( 1... ,„ p.,,.-.

'I'hese helnliN ,,,,• a- lollou,-:

Inst |.;,-IMdc.

Seco,,,| -

Tli,,d

l'oll,til

I'lital nead. . . .

-' s.".

'••». I

_> . )
-

s. ~j
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lO-J ^Jil«'

I.e.

Ill llic Icdiow ||>'-

A K.'i'.x...K "( th." Calin.Mii u.,- n.;„l.' .,t ||. in..„(h, :.t tj,,. |.n,lu,. I,,..

iw..,.,, HuIImikI (ialiiH.MU I",„m.. ,.., ( ..tol.rr I |. I'^rj ,,..1 an.,lh-r ..,„• |,a,|
_'•<•' n in.-,.!.. .., f.nv ,li..V. !„.|ur,.. .t \l:,h,«;,k,, l„.|„« thr .noutli of ih.. I.,..,,-
11- .lisrlmrc.- ,,! ill.. in„Mll, at ir.ill. »as f,,,,:,,] ..,,a;,| ,„ .-.^m ,.ul,>r f.. t

|HT MT„rMl, aim tl,.. .|,-,l,am.. at MaiM«al |„,.| ,„ |,..Vl ,„!... frrt ..rr
M-Cllllfl,

-Hut If i. ..x|».rl,..i Ihal ll„ N.ihlliMllM ,ii-,l.afi;.. u,l| It .Mm.!,!..!' , ! ,|>
1.-^- alMl tV.K,, lla.ra,<rul.,,n,|,ulali..i, u|,i.-h I liavr ,Ma.|-. ,1 vn.h.I.I |,rMl,'al.|v

K.. .InVMi. at Invv vvat.T. (o l.tM.II .lil,,,. IVrt (MT -,M-,,n,|. Whrh llir Kaup.lU^
"""' ""•'"' '" "'"• •""'"• •!'• I<'^'-I •• 111,. nv.T ,t I, at th,. , „u ,.;

tin- (. fitUMii. >,,t,H. -J f,,.t alM,v.- Inw waf.T mark, \. the Ca^r:,,!.- ,,,.

iM.t ViTV |.-ninf,. |V„„1 thr Ma.iitli of Ihr iiv.T. ai. 1 a- I liM.|,aruf ll„ ,r „
l'l:"'tirall\ iIm- ain.' a- at (lalinrau I'oint, I ,|,all a^Miiu.. tl,.' :^\ .,^r I,..,,,,-
tlHH) niKii- I....I |.r,' ,s..,.o,al. as th.. ,,rol,aM,. „u:,iinUM, ,|,M.|,a, :;. arda
pla.'.' I u iiii.li'i' I .tiMil.'ialHiii

\i»- |,ow,.r of tl,.- ,li(r.M-,.MI .'asrad.'- ,t ,-Mi,.,t,.. I,,u u t,,, «,,,|.|
lli.'iftorc |iii.lialil\ lie a- follows;

I'ilsl .a-failc

Sfi-oircl ••

Thinl

I'oiirlh ••

lilll,

l.:{iiii
I |i

I..VMI

1 .1 M M ,

loon •

Total lO.tKMI

"<'| .-oui-.... th.' a^ov... ,. uiu-: }.. ,vi„a,k,.|. ,,, ||„. nuMinm,,, |,.u..,
only, ,,\ til.. (';:s,.a,l,.s, TlM.il' avcrai;.' |...w..f u.aiM !,., I .|„mM sav ; it

l.>urtiin..sa~ nni.h ,„ JO.IMMl lio|-M.-|,ou,-r -11,.. h.'M plar,. ..ir.a-.| r..r,'|..-,,
'

"I>in<.Mt is at th.. f.iiilth .-aM-ad... on fl„. riulit haiiL .,n t\>- mlu ,•. -al,
«h.-r.- a mill oxisl..,| >,,,.,.. y.,,^ as:.,. Hai.lh aintluim n,,,.. ,.|„aiii- ,.f th'-
"''' """ '''•'" '> •' ^•'',^- fi I n,ill-,l,- tlaT... atal !.• -lai ,,-. .I,.- „v,
a.'f.i.-s, at th.. hoa.l ol this ..as.HJ... th.. I,.tal fall S- , ; |V,.t ,, ,. ||,,

•.tl.<.r,as,.a.|,.. :,}.,•^r. ,.otil,| l„. ,„1,|,.,| ,,, ,l,,,, „f,i„, ,
, „ ,„. ^,, ._^,^^^^

tain tl,.'f.. a t,.tal h.val of -oita. 17 .., Is Irrf, n, |-,„it,.i hmif.--. with u!,i. .,

at .•Mfcin.. |,,\v w:;r,.r. 7.MMI „o,ni,al ho, ,-, ,«(>,• ,.,l„,i,t (ijiotl etT.Tl ;,
'"»l'l !" ol.tain...|. Th.. null ...mhl It |.1.. ..., ,„, ,,,,, ,„ ., ,,„ i,,,,,, ,^,,.^,.

the loU..|- ..|i,l of the narrow rhanncl ItIu. m th.. n.aililai; ; a'l.l Ih.. mikiII
islaliil. this ..|,alii„-l s..rvi,i}; as a fliiiii... 1 ,„ i-laial, ;ual O.ii- vork-. uhal,
lio ah.nj; th.. h..a,|. o, ,.,.,..t. ... thn .-as-.a.!.-. u..,,!-! r.-. ,!.-, the .-on-i , „rt ','„„

of a .ia.n th..;-,. v.nui ^latn.'lv .-asy. Th.. nv.-i. aloo..- this .•tr.st. is a'...ui 7,io

t....t ui,|... This inill-Mt.. i. ...ily a l..w hiin.lr...| iV.- from the lin.. ,,| t h..
I \*-* - ... . I i ' . I'll
'M.:^^a ;:::'! • iaii:;: a;; ; ,,:;r\ ,..,i.\.t\ .

"
1 .1., not l)..|i(.v<. that the other ..as..a.l(.s, t,rst. s..roiai thiol. i,ia| fifth.

(.>nsii|<.r(^i| .sepaiiitc, \". could \,c a.lvantasfviuslv developed. I think the t ot.M
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This would represent an effective lioi

The development of tho^

.se-power. at exti-eiue low water, of 47,(|.}(i

<-|.annel or llu.ne .ould I.e enlarged, a, U :^, ^ t":;i l"

"'"''']

rtd^lf j';::r
'-"-'•—-^ ^i'-..^^": ;;;:::.::;:;::;;

"Those power, are all at a distaneo of o to .niles fron, Ottawa
).elow these powers, to a point a short distance al.ov.. Wvu.U, u .

there . a further fall of ,0 feet, which n.i.ht forn, a:!.t .
'

, :' «^
>^..o, .f required. This power, however, n.ore likelv wo„ d In'.
;^ped.ntheeventofah.hdan.,,ein...uilt.andalar:;i

i:r:.:t.r;,;;r;;::™;3^^^ "- --

Summary Results.

•• Hetw,.e„ Ironsides and Kirk Ferry is a ri.se of ..hno-t 101 f,.,.,a^_..f nse fron, Wn«ht Bridge, ai.out l- n.iles ahove Irons,!,;;. -J ^

rate

over 2S feet per mile.

"This total fall wouM represent in cfTertive

For extreme low wafer.

For ordinary low watci-

1-evel of Octohcr 17. l,s<)!i

lorse-pouci-;

1 :>"). 2 Ji'

Kil.liOO

2.'!r,L'(;i)

sii-ed'^^T."'''!""'"^
';"""' '"'"''' '" '"'"'''' "'"'l—l-'P'n.n,. „ „ u,.ed he plans I have outlined for the developn.en, „r ,„,„.,,W right Hri.i^ie, w(,uld /epres,.,

•
'

The

littl..

, ,.„
'''•'''•"''i' ' total enWtive hor-e-iM.urr I,.,- tl„.

at different pouits. as follows:
I ^'

i o i t,„

If ile-

diove

liver.

Helow shin-h. mill, for eMr.-mely l,,u watei
Ordinary low water
Level of October 1!», ISOfl.

• iO.DIMI •

!t!I.IMIU ••

F'lr ('/n/s,(i Falls, (10 /,,/ fiKiil.

lor e.vlreiac law ualcr
For ordinary low water
Level of Octolicr 111, ivili

".If. Km

w^mmm^
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I'Ki- ex i|c:i,c Idu- w:it('i'

i'oi Dnliii;,!-;. low water
Level ,.( ()ctn!;(T I<). ISiMJ

17.1)40 li.p.

21.000 •

.
u,ex,on w,t tho von- hn-,,. .„„.,„,» of power on the (iatineau

'::v::::.
'*':?'• '?'":'-"-'-'- 'M..-,.e.. ...,,.,.0,- 1....i-luHe,| ..,,„.,.,,,,„ Iron, the tl.eo,en..a| horse-power, ia onler

••Iteetive horse-power. The results are ;,> t'„||,,ws: -

to
f?**' tlu

t'li.-iM-.M r,-,ii>

liiriicr t.-,lls. M:i.-.-

SIliliL'lr rjlill,

MiiiK I (^li r. .\Ii--.

\'..'\i<\\ clmti' . .

I."", II. \I;,». . .

"Tl

.\v.'lll:lt >l.

(

|i()\\i r<it;il |)oH(

(clti'i-tivcl

< J:llill(Mll

liviT

.V). KMI

17.(110

17.1.1(1

Mi'iriiiui"

river
(ilirtrcl ifiti

ri\( !

I.S,(KI(I

'.i.eiMl

1-'.7."K)

s.sM

17.SV1 :«i.7 .>ll
1 |.').(IS(I ll |,

l^.t :m llp.

ll.is .•o,„pan..o„ of the water powers of the Catineaw river with theav^ulaM.. power wh.eh has l,ee,. in nse „, .o,ne ..ses for over oO vea
pnne,pal .M,M.„..an water power eities, w,|| |,e .f inten.,, in ,ivin, .on." del"I the in;,-nit.i,le of the (latineau powers

•-•;'-— .
.!.olow tetnporature. eansin, a lar«e rainfall ,:

'• .-.i-ation. the .re:., lae.hties for .storage, the ,.x„.,,sive forests and tie|.i.>...ee of destrnetn-,. freshets, all ,.on,l„„e to ph.ee thi. river h— t rank as a wafr power .sfean,. On the seH.on of the river in vh eli|ese wa ,.r powers are sitnated. the rap,d deehv.ty. hroken Iv f dN ^irH«- .;i hard ro,.k. a,.d the favoural.le ..ha,..,.,e, of the l,ed an.ll.nks .s r

J.

d. .,undat,on and reedotn f-.n, overllow. w„h ,l,e,r proxinutv and J e -

',.
;:.:me'Tl'"

'""^ "' """7'"'-"""- -"' '- ve,. lar^e an.onnt of
' " ' '

"''•''''' "' ''"^" ""'" '""I-'- these water powers verv valuai,le '

Summary of Water Powers.

I;',.:'";.;"";'"'"' 'f"- " ^'"""""^- '" "•" '"^''— .n, horse-powers
"'',''•"""''"- '"""•'""-""'^'"P'lrts.eanl.e developed withinllie iiiiMl- .,, tiie .(.lonipanviiii; ,, ap -heet

:

r.-'*^
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