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PREFACE.

information now .vailable ra^„rj^.?',""°""' °' »»
»ell. driUed inn igoi i, k. li. j

°' "" '*W number of

the follo«W .^^^.V^ '^" """r" '^^'"' '» P"!""
•bout th«^Sn„ .^„^°? " '?"«•'"« intormaSn

Pfetion, m.yr^mphiS"::'!*:?.^"'' f-" '^'' '^

^. ,
On,, C^b^ii^-rc^rr.btz^'-rrdwtnct around Montreal th^ far«-!/

'" t"'" report. In the

instances supplied ^Tlt^VoT^Slstut^r^".'^ 1^^
only penetrate boulder cUv or ,T™ !

*^""«'> ''and. These
into the rock TkeZtTl a

* Tf*' "^^^ °"'y » ^w feet

sufficient only for very moS^te dJn^„^ ^'L'^'' ""^P'^ "
weUs flow naturally. bnth^oiS^rhT^?'- ^°'' °^ *»»««

wells, here conside'red. flow „atr^^^^^^^^^
°^ *"« ^eeP

pressure and as it invariaWv ril^f^'M" ''^ ''^'*' '» ""d«»

usually to within 20Io"of^toTth^ .'
J*''

^"* '" ^« ^^^^ *"d
under the heading ofirt^S^ win l!^^'

*''^ ''""^ ^'»"» «>"«
understood. *

'*" *^"'' ^ *''^* t^^'" i« "ow generally

real '^io^^^r^urZ:^:,^^'iT^'^
-*- in Mont-

summer time. ItYS^^XS ^J'^^r^.^'*^-'" the

to its much higher coSratio^^ir^^J^Xn^''^"' ''"* "^"^
generally not so satisfactory as th^ Stir but

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

cheaper. Some of the artlan w:t:r irve^* ;lt;:fiL'^"^;



certainty ^ "" ^ P'*^'*^«* '"*»' cowiderable

and othen. favourable. The few generalization. w""ch «„ femade .n this regard will be set forth in detail later
Nearly all borings have been made with th« ^^-

Compaay. a,d » Mr. Willain Bell i. due u,. JSS J!^.



water to its several oririns F v» ", ' ""'^' '° t^-ce each

Geochemistry. "No Jaw «n J frmS I^*
"^" '" ^'» ^^^ °'

Uritie. for The «Lptio^r«^"t ?"
"''*' "^ *''* '««"-

confusing " An^.« • u
^ *°° numerous and too

compSons """"^ " ''" ""^"^ *° "-^v«' -o"* of these

for tiI?r„S!'*''°I'^"''^*°**P'^ •>'» *»'«"'» to Mr. William Bell





The Artesian Well, of Montreal.

CHAPTER I.

SUMMARY AND CONCLUSIONS.

»Anu or OMDtKMUMD a.CBHTTO. At OHTM»L,

l« •ppmim.te the vmioU «„Sm .h. ~^^- f"
luwmnected.

"*"*"' ''•I"'" ""l "



U»!

,

N«vtrth.l«. from the racords of the numeroui wells tlrMdy^ 1 u^^ *° d«t^ine the proUbilitie. at .triking
water in Montreal m • whole.

CHANCM or •TBIUNO WAT» AND TflK OIITH TO WWCB IT »
ADVlfABLB TO BOtB.

n ^T!*? "« ™>*;'»d«*P *••>• In Montreal and only I weU in

well, however, ie not the only thing to be considered as the waterwhen found may be of an undesirable quality rendering it unfit
for use. A calculation has, therefore, been made in which an
allowance is made for those wells which for one reason or another
•« unsuitable for the purpose for which they were put down.'The resulting wlmate is a bit haphaiard as some proprietors
poasMs welk which are useless to them but which other com-
panies would be happy to possess. Reckoned in this way 2
wells in 9 are put down to no purpose.

Of the 179 wells sunk to depths of 60 feet or more only 1

1

•truck water between the surface and 150 leet, the average
capaaty being 42 836 gaUons per day.

Of the 16g ^elU sunk to depths bebw ISO feet, 24 struck

Of the 147 wells sunk to depths below 300 feet. 51 struck

SSoSiTpTcr '" '"'• "^ -"^"^ '«'-«

Of the 95 welb sunk to depths below 500 feet, 47 struck
water between 500 and 750 feet, the average cap«Hty being
ol,437 gaUons per day.

Of the 53 welU sunk to depths below 750 feet. 22 struck

51,800 gallons per day.
•

Of the 33 wells sunk to depths below 1.000 feet only 8 yield
flows of over 5.000 gallons per day and only 9 over 10.000 gal-
lons per day, the average capacity being 10.000 gallons per day



BMcd on the abovt dau the ch«ncM of atriking water
between varioua depth* may be approKimately expreMcd as
followe:

Daptkiafwt

Oto IM
ISO • MO
JOO • soo
SOO • 7S0
7S0 • 1000Om 1000

CkaacM

'i

M«i. daily capa-
city in lalloM

Avtraga (tally caps.

I

ciiy in galh

130,000
72,000

4J2,000
240,000
120,000
120,000

42.KM
JJ.M4
6J,«00
«I,4J7
si.aoo
10,000

The above figure* ahow that below 1.000 feet the chance,
of atriking aubetantial auppliea of water become very wnall.

With regard to the chances of striking a supply with a
capacity of 100.000 galkms ormore per day. the folbwing daU
are available.

/• ?: *«>*'' **"•• " ''•'* • «P«aty o' 100.000 gallon*
(i-e. 1 in 7|) or more and their average depth is 340 feet. Of
these 24 wells 16 fall between the depths 400 to 700 feet, and of
the rest, 4 welU are shallower than 400 feet and 4 welU are
deeper than 700 feet.

Based on the above daU the chances of striking a flow
of 100.000 gallons or more at various depths may be approxi-
mately expressed as follows:

^^

Dtpth in feet

10 400
400 • 700
Ovar 700

Chancaa

lisO
a ' i
I •

From the above results it is apparent that the most favour-

tSf 7^°'. <**^'»'"K «««' -uPPl^ of water are between
300 and 1,000 feet. Above and below these depths, the chances
of obtauung good supplies are much smaller.

Vnfttwmrabk Areas for (Staining Underground Water.

There are two areas in which there seem to have been an
exceptional number of failures. One is south of the Grand



•!•

inducte. th« HocImIm* yanl. and which b bouiuM bv FnT
J«^

«mt on th. -uihw^. th, St. UwroH^ron th, JS

/^"ottnbU Armi.

On th* othw hand an mtramdy favourabk •#«• •bm.^
Llt^'^ln^ «»y th. Anr» .hoi. oTTSnX pSSr«lw.y Md th. Montred .battoii.. and m f.,mX few^
urSS Ss'r i"""**o

*''*• -^^ mightri^tJsjrsLafontaine Park and Mount Royal avwu.. to th. mounuia.

ruuutB or thb wath,

tft«e OMM the natural flow b tmaU. In most the watJriJ-to within 30 fm of the wrface and can bTDumLS S^hTotdlwry «Ktion pump. In a few^L^^STi.^ .iS

TBMPBIATVU Of THE WATEt.

S26^7^"^ °f '^;,r**'
^'^ '«»" *« degree, to

32 degree. F., and remain, fairiy con.tant throughout Uw vearThe mean temperature of Montreal i. 41i degiSTanTa.^temperature in the earth'. cru.t rue. 1 dei^?T ?iJZ

tr:^i"^j7''' '"^ ^•*™*"'" °'^*- ^-'^•.

to ?00 f^^ " '^'^ '^'^ ^"^ '^•P'h- ^^ '-om 300

In .um"^.*"
*"• '^'" •'•*^ *- "•«* '- «»«"« Punx-e.



rHAIACTM or TNK WATM.

NofM of th« artMian w«tm in MontrMi conuin Inm mriA.

ch«fi«l with iron that it drpoaito it in drinkin. v^T^

•odium cwboMto. M.ny w. «Um and contairchferidT•nd aulphat. of caldun. a. «dlun,. ManTS »h^^contoln Milphuratted hydrogm.
*^

•««i*n watm on «. ama^. contain about 40 pain, to SJ

depend, tenely upon the eompowtlon of ito aaline contwit r^7

In «n!S7s. K .SLI" '^^ thty «• b«i for MKh purpoaa..

^naw. un the other hand, aodlum carbonate ia water mi.^th. aJdum carbonate to be P^dpiut*!^ J .'^^Z

tombr llr^i """•"«"»»• it i-aometimeiadvantageoua

i^Ts;*br~""^"^'^'-'-^"^*^^^^-a

«.lDhltl"L;i'!!!"
"1^°""^^ ^"^^ -odium chloride. «dium

water, can be u«d «t«factori!y for .team purpo«, if "he



M»

^"yX"«:i!«L":r'iiir•^ k^
'^•"' '^••-^ -.

»• rfWrfH forz:^z;z '^ "*' '^** "•^'^ •'i'-«

••«*« which contain frw •odh^^l^^JT .^ "* '»*'*' »»••»<*

w«. found to br .UM^c^ ?[
'*^ contamination

•rnti.1 to have clJan a„S;iii ,' T* ** ^'' *'^ '' '• «•

Into th« uppe, p^. ,„ ^.?!*
***" '"^^ »»»« »^M. «p«ri.I|y

•»«'ly » -.tla/^tory. I„ t^^ S«^*^*^ ^ *««• »• "«
contaminaUon wa. di^^l^T T.a i

^ **" *»* •°«"« <rf

OISTUBUTION or WATtig.

map accompanying thii rJ^ ""'Pn^te. and carbonate. A
oj th^ coSit^uenVhtS^cSri*^ '!?*'^ P~»««^"«
<rf well, in the city and f^i S *'*"" '^ * '•'^e number
chief practical 1^;^::^^ galtellS'

^^^ '^'^"» "«• <>'

Th« majority of the waten are h.'^h u .^-



to ih« imrikaM.. -J fcj
"wpnaw. «iMi ih« cMh«r, •'luatctj

I^lrT.cM^'^i^te'l^ir;
«•'>'•'• ««'-"»• -". in whfch

'«• .rt to a Kr.«i«r or l«. „,.„, .^ . uanrition»l n«iur».

to tl.. Canadian P.cX L"W yli: /:??
.'^'P^ •^»•

probably out to Cote d. U vT«u^o^ ^^^^r'' "o/'"'^
•Ution and thence to M«nul!^ '

^'^^ *° ^*''« End



ImM

WcIU Not. 160. 120 flfui It

•« not 10 hiih in cidum .5X1 «m "" «»"PMi<«>>> but* -' c^-n. but^ ^i, r:tsj^-^^-«;^« «.

Sodium Arta.

'oUowin, r»ui,t, J'y t?!^*""'"""
""I "."riin, th« th,

•ulphate area.
J- K « with the neighbcjring calcium

on tiJ^'^^u^hiJlT to Mdln"!!'
"*""?"* '«"" Mount Royal

on the west by the caWum ^IT °" '*'" "°rtheast-bounded
-Icium chloride ar^ and Moulfr1' T"' !" *"* """^

''J' *"«
St. Uwrence river

'^''y*'' *"** °" ^^e east by the

^^^^'^^Trr^:o'Zt!^J-'^"^ °^ the unfavour.
calcium. Wells Nos. 37, 47 and S? ^H

"*\'''*'' *^**"
'"'k'' «"

r^arding them is p.^n'ted in ctap^MV " '"' ' ''"""'°"
Over this sodium area in th^

^^^
«;ative proportionsbTe wafe^Tj^J"'" °' ^'''^ "t^' ^^e
chloride vary somewhat s^Sly Z^""""'

'""'''*'^' ^"'^
have struck two differenrkinr cJ\vater H'^^"- '^""^
The upper water is dilute and nrohJS u- u

^''^*™"* '*^«''-

bonate whereas the lower wat^rT^K-^f'^'' '" '^'"'" <^-
sodium chloride and sulphate. Welf n^I^o

'^'"^ ~'"*'°'' <>'

this sahne class, but the nearhv nln kt ." *" example of
normal concentration though cor'-^"^-

^" ^"^ ^'^ are of
chloride to the exclul'n 7l^,°:r2 """"^ """'^'^ ^"^

domina'i.tut'Sferelari' ^^ '°^.'"" ^''^"^*« generally p«.
the chloride vat'oSaUr?; "S^rT ^"'^^'^^^ '"^

craoiy. m the southern part of the



i. high. a. in ^^Z. % an'd m A^ '•? ?'°r~
~"*»"^

and Montreal abattoirs the .uinh//
"^""^ »»»« Angu. .hop.

over the chloride but "he chloride
^^""'^ Predominate.

In the Place Viger wel N^ 10 a^^K ,'""" '" **" ^°- »2».

No. 48. the sulphate Sn.dtuenLt.i * Laurentian Bath. well.

tothe«,utho'ftheXrht„"de':r:iTnTr" ^^
•odium water i. prewnt a. w.ii m n/^ *' "*"'^' «'«"«
well No. 129 i. ^^:r\:::x^r.:ii^T^,^:^ r "^'^^
containing mo.tly «xlium chloride anrJulphat^

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

MLATION BETWEEN COMPOSITION Or '. ATER AND DEPTH.

the ^^^\^:^T^^^:^zr:'''''''°''' ^"'^-' ^^ •• t^at

Two well, sunk clc^Ttc^ethl?
"^

' T *'~'^'"« *° ^^Pth-

depth, but the wa^r ^TL""^""
""^' '"'''' ** d'«f«^«t

at di«.m,t leveb, the lower bri„r?l,- M ."""^ "™'*
central Y.M.CA. «U No m . l^^ " "''" °™- *' f"
520 feet, .„d . cldl'Sj^";/„f,r m^"" "™f «a that this weU u neat th. h^lj ^ "' ™''°" <>' this

"dium area and rr;,'I:2^LX ' '*"'""" "^

Sn-PTOMTIED aVDROOEN IN WATEM.

-X ™tTC^caTri;*f'7 "^r"' -" -
Well No 154 for «. I

*'° **°'^" with regard to it

ty » Jis "t..%rTht^rNn «"
""h"^^^'

°'^

very saline, ar« all sulolrum^?. .u i '
^' ^"'^ ^*' ^'^><=h ar«

cH-oHde .„. .u,phat:rtr,:Sr' ir^r™^lSe."te;



I. /

.'I

10

^ not
«, suipEu. - thT^iine ;.t'::i'rdX'?"""

'^•^^
*«• to the northea.t of MounV p ^" ^ *** '^'Ke sodium
free from «.lphuret^ hyd^^„*

^°^*' " "^ ^^e whole fairly

obtailTed'Ttn^tL'^uIohrrir '"''"'"~" *«" »>" »*-«
di«ppea«d after i'veVa, tttTu '

~"*'"iu*° ' '"»« "^'^^
t«l hydrogen .eem. to i^X a^uZS T^* *''* '"'Ph^'^t-
•tationary. is a common ohlLT^ !* '" *^* **t«^' «' «eft

.ulphurou. water :Zl:'Z:;^^^:rZr °' °"'^ " '^'^

OTHB, INKOWIATION OF P.ACTICAt niW.TANCK

«eep^tU*« th^nS^':^*^;^^^^^^ « *^« '^"o'n of a
hable to he contaminatedV^SaLtlit^ ~"'''^°"' '' -'^

•Printing tJr^. '" '^' ""PP'>' «« «>"«tin.e. be obtained by

Win ^'foirnd'ar^iir^^x^-T? ^^" ^o- »«^'
time it took to drill it.

''*°"'°« "» «»t of a well and the

"PPly. It probablyic^^r*. .v''","^' "«' P"" water
ta tt. ca« S on. ^XSy^ f, t"' '' •" "" '«'
«ep* by ««, ,«, , „„„ veJutr^^ttllki'tlThtSr'

'"

do.n,aH.aTbew'.SS^^-^ <~n. «^„t,..

•'"MKi. niathimatiS^alJSr ^"™' "1 it «ill



u

the lediraenu. ^ """ *''• '^V^ "^ intersecting

Tuption of Mount^yafX h
•'* '''* ^"^ °' »»>• volcanic

•ulphate and chloride • ^ ^ "'""'" '^'°"''*--
('^) -odium

(6). The calcium carbonates »a».r. „
mingling of the above i, ^at^rfl .*" P*'*'^ <*«riv«i by
origin. " ''•*" *"^ *« partly of original and load

the ^tJw.:.^rrntir" '"^*""'"*'* ^^"^ ^^ "« to

aiterSco'Lrn^^Litu^^::::^:'^^^^^ °«="'*^- «-
composition.

'"'*"> ^reat alteration of it« relative

for M^i^rt^" °"°^ •"'^ """^^ » «lop«

^ (13). A v^cuta, dyke ,«;. ,„ fc«^ „ . depA rf ,,«„
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CHAPTER 11.

UNDERGROUND WATER CIRCULATION.

GENERAL OBSERVATIONS.

.p-f. Soil... Thi. i. dj;:i^MkTh4^' r^dT'?'-'"importance of these varW -n^, .
>^" *"° *"« relative

-^ under ow^m ziJirTt.:;;;';^'-"''"

iSKrS°^'^"~^'"'»'"w..ta. jra
PWcohtion 18%

direcjjy find. i„ ,., ,. 7^^^^^'^ '" <>"' way .h.„

on U,. .S p<« "B^X^Tu^ttr fe 1;
"?" ?»•

been recorded in one vear »h» ...,7 !, *** °' *"" ''"

Z":^
entirely .vap<»„«, .^ ^V^'.Z^L'^

tough p»„„ .«„ „1^1"^™" '"" !»«» "own

^». ^.«n o, .nb.e^rjSl'Tl^-a'fiTj;?
'Woodward, "Geology of Water Supply."



hydrostatic pre«ure T^l foJj!
'*'"* ° °"*«°*^' °' by

underneath, flow. aTong a .ubte^^aVr' 'r-^r;"""^"'
channel i. cut by a vallev or . Vk"!".

*=''?'"'*'""»''• when that

water emerges again to davlilt
^"^'"' °[^^' ^°""^' *»'«

rimple geolog.«lTructurr 1 I" / ' '" * '''"'^" ''*^'"8 *

' Text-book of Geolot/. Fourth Edition, Vol 1. pp. 465-8.
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w«ter.mong\Kj 3^;'^j„'*7;»"«- -nd "'^^'i^ opacity for

quite near, in other, far below rL^.l^" a"""**
^'^ '» «••

hole dug down beW tt witi*,^^^'*'
^ well i. «„ .rtificd

percolate into it. Jknce wht„ jL
" *''** '*"• ''«*' ""V

« . «nall depth.SVahlw* wht'T'
'•'"""• *° ^

they require to be deepel^
" '* * "^^^^ '''Pth.

«me porou. bed. .ub^^^l^'^i^fi^jj;'-."*"*'*!;"' """^
until it puwe under «>m. !Zll •

°" '** *"y downward

m.y be able to findTwlrup to thT'S ^' ''°" *''«'• «*

tediou. drcuitou. paalT^ ,f u
*''* "^** •«*in only by .

through the up^r*::::^ou"'b^°7::^' l ^'^''^ ^^ •-•^
.tratum below, the wTter ^11 av^rL? f

^.^•'"^h.rged
channel of e«aipe. and will ri* in Zh^ °' ***'• *«'«<=^
a ;*i d'eau abovTground * '*°'** "^ ^^^ «»'h out a.

not :i^; fh:o:rthT^^^':r'r "tr""^- -«* «—
tunnel., which it'h« „oTubt t iT' **"* '" "•^**' "«*
it-elf along natund Joint, and Siu.S «i^T"/h "^""^ '*"

n« of leave., twig., and even U^eTh In Sll-^ .'
°"^°^

wdl. Such teatiraonv ia nar^rli i V ' .
*"*'* °' *" artewan

diatrict. without Turf^wJS,^'"^i^
-triking when found in

or no rain. It ha. h^mT^'th ^ •'^" ^'^''^ ^^^ «tUe
in «,me of the «mdy^L^^T 5'

^"^ "?'**"•*• ^ ""king well.
In the* and i'^'^,t';;^"J^«™ ^^^^^ of AlgeT
•ometime. doe., travelfor Ln .

** *''* ***'=^ "^y. and
from the di.trictS it fell ai ^^

"^"^ underground, ^way
from the bed. of a ri^ or Lfe ^

"" ""°*' ** *''"* '* '«^ed

^^^ tr- °" ^*>

PasMd undem-ounH- fo\ *u •
""* **ter oririnallv

i^j
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penetrated by . well, the iJTter wiN Se't^h' ^7'°" ^'"^
•ven overflow at the •urf.c/ ir »r •

^* **" *"<* ""V

certain additiona.
™iwn. pages 17 to 25, with

•K.TCH or THE OK>U»V OF MOKT..AL AND VlCINnT

tf« .ummi. .( which i. 2,380 f« .Z^ .i'^'""^;^?'"'

Mcfe..„^„„hrji™^hX7°'"«"'°«ch.~c«.

~»i:rf^^:^phr^^"s.r.Xf^r'tion in the vidnitv of lUnn»~..i
.•^7**"- *"« average eleva-uie vianity of Montreal u about 100 feet above tea-
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•bout 300 feet. The S^ J!^''
i !.f

•'-" '" *^*'^ o*

Mount Royd. ri«^ S^L ,K ° *
S*!""^" '* ^^' •"<* by

while the Utter i^^Z tltl? /'T' ^ "'"^ ™"".
•nd laccolite.. known ilX^ *l!i * ""* °' "''^ ^""oe.

of the geology of the M^n'^^ VitriSt^"'
^^^

~ncernl„g the different {Sat-^^n^'J^J^^T '*'"*
being referred for more exteml^ ^Jl!! ^ "°^' *''* '««1«
n.e„tioned in the (ZT^o^!^

d-cnpfon. to the report.

.abbro.. etc., but •£ cSiS^^lTS *k"
'''"'*-' '>'""'»-•

n^nt. of the earth'. cr^^l^ZZ^i^"^' '"*=^""* "d*'
have .uffered great akeratio^^-

'"^^t'O" tbe.e rock,
cru-hed. and r^LfS^'^^.^^L^ ^Ided contorted,

dctroyed their original .u^cturT-^S.!;^^"*""^ '**«• '"ve
or «:hi.to« charaS^ ?C J^ '^•"'^ '*" '* « ''•'«'«'

«nei«e. and «Ai«., the d«S^.S!„^^'"' '«='» *« t'^ed

'"•jP^ «-». JM5, «5-» ™»™l* G«(il. s«nr, c.11. Vol. VII,
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•«mm. garnet rock, amphiholitn, and quartiitn corr».nonHi—
r»pectiv.ly to the .hale.. Jime-tone. J2«,^n^£"'l':j-ndatone. of unaltered -*limenury .trau^hi. iS'e. u

•edimenu on the turface of the earth, but becauv. nl VkT
mineral^f economic value which It cSHaS;^ °' '^ '"'"^

time tS!?"*"*
*° ""• ^""^"^ P^«*' '"'» t»" in Pre-Cambrian

rA# 5/. LawtHce Plain.

theXnlToTr^r • ^ •*''* *'"'*• *"'' ^^P"^*"* in t^e .ea along

develISLtT'°"'°' *^Vf'*''
^"•'''^" ""d the Ordovidan

Potsdam aandstone.

Beekmantown or Caldferous tand-rock.
Cnazy umestone.
The Trenton group-^consisting of limertonea.
Utica shale.

i.
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Cambrian an wu »k. «... i
"****•'" MndMone at Ifn*^

- the IT.Ta^Sii'"^ 'TH^^ "^ '^' "• 'fc^ riSr

^t memben an b«i.^»f!«lVz " ^^ °«' «"«•. fu
^-C.mbHa„ «-^ W'c.ri^jr'*;^:?'^ '*'"^- 5
*•«• into evenly MratilUrfV .

' "** ^« PM« uiv
-nd-ton... rtladS Jl' *S2^ f"^ very ^nZ
^yr. .how fdae b«WiJ! rili*' *"?' '^^t^^" •"•I nuT
«" •"inula which aiwS uS^ ,T!"?' .r'"*

»••«=•» «h1 bu^
Uurentian plateau. hmJ^T^'^ '" ^^l- diatrict flank, ti
?•« 'n it. «Hith«n e«^^\2!nr "^"^ '''"'^''' broadten „,

SouUnge.. ««! Beauhan^ ,J"KJj!'=?"«^o' Vaudreuil.
by the Pbtsdam Ul^^J^J^ '« »boIly underlain
of Montreal at Ste. Ann. Z SJlJ^'XTr "" ^''^ '•^•«*
•"d ripple mark, are to be^u^' "• ''"* ^^"^ burrow.

0^
the Luurentian pUt2^*^7n ^^*r^ "^ "^n,

ofthe Pbtedam period, and^ .^^ '«>" »»«« beginning
f««uitfon. the Beek.aanto„m roSdrr^r''' '^ ~«^««
•^ter condition., inunediately^,^Sl 'S?*"*'"« ''•^being united by traniitlooal L^ •-

P^Mam. the two
i««»ibly gr«iuate. iirlhe'^u "oS^ !f*

'^^^^ '°"~»^
•bund«,t during thi. period a.

^" ^L*!"*
"'« *" "««

fo-^hendoaed In the SSmL^JT^T^ ''^^ *'" """"^ of

form, of brarhiopoda foJS T ^^1°' ^"'-6^). "d m«,y
'^«*" of the bXiZ^* ~'**"« environment in the^

The rock itaelf varie. eooi«.».- • ..

« • greyiri.. .emi<ry.tallinr^ • " **««^. but uauaUy
*b d. » «enerall7^™ „'°'°™«« or "»'"«^n limeZ?
"gillaceoua. In manyl^^ jf 'l^^jr*"'' occa^onallyl
calae. and irregular .treal^^^i^Jj^^ f«;de. o^^

--P- in the -n^r^^„rr. and «^wd?
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fc«. but th. boring, Zla^ f3.^ r"^ /T"^ ^ «« *«^

«" th. City o( MonTnTt^Jt7tH^yn?^S"^'^r'* "^^
Ckaiy Limtitom, -_l« o. * *''''^«"«* oT over 1.000 fm.

th« Utter coi»|,tln,.|mo^!!ISrj /T /
"'""tone, many of

•nd their comS^f^T^, ?" '" «"** »*" "^ •^"«

"n-.toneb^rreo^J^TTJ^'.'"''^"*''^ **»»« «^
influx of muddy w.^S^»K^^ 'T" *'''^'» *'«*'«'»• »«»•

•inuoui band followin* »h. i»!li!_
"PP**" •» • narrow

which bro«ii':;n^5 ^l^h^wT /{j*"?'"^-) ••«*

Wand of Montreal Fr^^^ TL^ °' "' J""' »<* *»».

•nether body^J^lt^^"!^' r^ **' "* J«»'

Uke St. uX «n,S^ I^" P^-i bowath the water, of

"d Caugh^^^on^rhC X'Sd'T .^''•^""'^•y

Chaxy a .hicknSTof-Z iXt -^t ^he In^J

*'*^' "^"^ *»"

from the boring at the TurldS^ r! h h^ •

'"'onnation gained

of 785 feet. " '"* ' "'*"•* ^f* »»««« indicate, a thicknew



w*

TU rock b M^Jjiv -
" :T °' M"»««t».

•»7!!:|»o« to ^u.h'^T^fK."'^
'" • '^ '-o^' b.nd from IVW

thlckn«, or .bou» 700 rl«^ ^ '* "W*^ »° h«v. .
VHea SkaU —Thm m T

f»»rTr.nto«. con.:^:'::^^^'. ^.^j-'"' o' "^. which flouH^
»hdr PI.C, bring ul*;^ by form. iw'jj.r:;' »*" «ll«ppe.r«J.

•«v,ybrittl..u«uUly^U„!t,°'^ "*"'"'"«" -"d which
'«o .m.11 thin frarn/nuTThLr^^Jl^**^ »° »»« '^'hf
"1 «t«Kl. from Verdun o pSTs "^^ 'i!

''^'^ "^ ^ont.
• «n«II area at th« n«*k J , ** ^h«rl««. Thert U *1^^^r of MltiTd' fX° tJ^

'"^^ '» ""^-"^^
MUiid. "'^ '°"^ the louth end of St. Helens

upwimj. ""^o^^jf'i^Tj •S*-^-The Utic. formation p*«»
thinly bedded «U::n« TX' J::^^'^;^-'""^o^ depoeiiion mu.t have been J^u '^"* ^* condition.
Pot«l«n period, exce^,' Z" ZZ^' ""'"•' *° *''°« °' the
"»te^ of being pur.^.'Z^,,'^^'^ «^^ with day

-.. »•- ^::;"-i/rdi:rb:s'^rt^^- ^" ^"^
^•^ a.a they either retain th:?;^gi„XttT^^ ^
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w«K from Mount Roy.! Th^u .
***• ?* •'''*^*' ""»• •»^h-

"«i« .niJclln.
•
•*'" **" •'"^» •« '<lht «,,to. to ,|„

of Mont C .Ivwr.. Ihtwwmn t^»r .
,»^<-*"»'*Wi outU,,

"-"town (ciciE^rj;:.'^^^ f "^ '^•^ ••^ b^^-

or po.t.D.vonl.n tim« th« ZtanZ,^*"^"' ''•^'••»
vWnlty of Montrt^WM .r °

„l J* '^'""T '*^'" '" »»»•

th« p«,^„t evidence beL tiL »r n *"*'
r^"^' •"^»^^««y.

from ShcfTord eo^o^;, Cj''"^i^' '•'"-^^ „t«i

or th. plain, form SrJZiSl;'r ['"^ °' '»« "•«•»«•
known „ mountain.

*"'^*»*'*= '••»«'«. and m bcdiy

»n many pUce. th.X1Itli?„ ^t"' ^."^ '"'''=*• "^ b^-
""o^ntaln i. compoa2^ of•^*°,r:"*,

^'^""'" P^ of th.

•-ntidly of pIa^«Jue fcS^, • ' P*"*""'*^ '«^k compoi«d

i- genetically reUted^X? '"'!''"' "y*"'*'^' * '^^^ *hich
or orthoclaJfSd.Mr 1J^°""""*^ *hich con«.u e«.„tial|y

. more a7d pJr^rttir-, '""''*"*• '» -P^^^'

.yeniteappear-'a-acomplrLit^lvllr 1 ,'^ ^P"*"'*
northwe.t flank of the moJntl^^7„h , '.

"^ *'°"« P*« of the

nd i. of particular interestrH^^P^^"' '°' "«^ "»^»«"

or rare mineral.
'" ^"^ " »«• ^""'»'«d a number

r

n
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numerous s lis or sheets nf tk-
""^^"ons. There are also

•een n almost all u,-.,^
action. The dykes may be

Wng unrepre«„„d "' ""°^' ""i TertiMy

treat i« shM^rT^rl'? *'^ '"^ """^ '"' «>»

rise to cmain dmST, ^k
^'"^'^ fl«cier. which »«

In the vidnity of Montreal tK«„ - i
'^*"*** <>' ^« >ce sheet.

Saxicava sands and ^Ivef, ? "'
t^°T "!,*'' V^ ^^^ ^"^

(shells) in these ZZ7T v ^ * ! abundant fossil remains

are now found living off ti,e cS TubraT""" '''"*'*=^^
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This marine aubmergence was very widesoreaH th. ..-

time. In thiJj.l Vu
*'"''"" remained stationary for a

Roya, mari he?ucc^!ve":r
°'
r'""""

enaVcIing Mount
tocene Jl tI

'"'^"*"^« "ages of emergence from the Pleis-

rA»c*nm (,//*, Sedimentary Formation at Montreal.

Trenton.
.

.
. . . .

." +6^ '^^ ^'""""'* "°* P'"*"'"^

^'^a^ 785 " .

Beekmantown + 1065 «

WanJ^'t Point s"t^ST '
r"^/*"""

"^"^"^ °' Montreal

l« ^J L fu .
^•'^'^'es and a few other places. Well No

it"e^ h""''
'•'' '^^* °' ^^'^ -^'« before^rildng ime"

natLg ^s^f 3';!^^d Jlro^bersSJ- a^u °ltT
Sgrfa^e^^trVi^er^"^ °' '""^ Utic//p^r t^^"

rhe summanzed log of the well is as follows

:

3

I
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Pleistocene (drift) ,„ ,wn ^,..... ..:::::;•• ;,»'y.

Beekmantown
ij| I

590 ^:i^^^it^r^:l^Z:\'''
^op o^ ^^rLton and

of 637 feet in wd No iTa tin r"?'
^°''^^"' ^* * ^epth

fossil characteriISc of th.T f
°^ *^* *"'°^''« Dalmanites. a

the Trento^at "as 637 fe^^^^^^^^^^

This would mal^
that it is even hSer thin thf, r

"^ "*''" '"'^^"'^ '^°^'
-tarts near the too of thrr ^°' ^' *'^" N°- 108 which
-truck at 1 5«)Tet aid thir u*''\^^^'''"^"^°*" ^- "ot

together 1.480 feet thick slr^ *5' ^''^ *"^ Trenton
ness of the Chazy elves 695 fee^^^^^^

^^^* '°^ *''«^ ^^ick-

Trenton.
*^^* *"• ^ ""n«mum thickness of the

At the Windsor Hotel well No 17« o* j l ,

pecimens were brought uowhirh I ^ ^ '^^^^^ of l.SOOfeet

Bium equal to 29 Tr^n? of th
1'°'''^ " "°"*""* °^ '"^^'e-

the B^^kn^antolToCte wt%"obr 7''! •"'''^^*^^ '"^^

The surface covering herT^^ITeet and .H T"^ I*
*''" ^^P*'''

Trenton are 1.475 LttLk Tm'*.' ^'^'^''^^ ^"^
ness for the T^nton at th. W- T''" ™*''« ^ niinimum thick-

feet. This i-rter^s^n^as^Ttl' T°*tr^^^^^^^
''« °^ ^^

situated only 1.000 feet fr^ L w .i" o ^*^ "°*"' ''^"

approximately the S,e eTe^tir^.h^^'ii?;''
"^" ^^ ^*

struck 100 feet hieherTn jf
''**'°" ^^e Beekmantown was

either the thickni^7the CI^''oTt7'T 1^™^ *''^*

or else that the contact betwS tL RT '''*"^*' ""^P'^'y

Cha^bendsdownl.twl'terNVS7anr^l?^^^^^^^ the

ha- ever completely ^l^etrtSi? TT "1^^ ^ "° •«""«
No. 61. was still in kS adS 02 «n'.

^ ^^^P^ny's well.

785 feet are subtracted fr^fv.- . f^ ^^^^^ '^ ^^ ^eet plus

and Chazy r^SlyT mrkS\tST °' *'^^ ^^^"'-

1.065 feet thick
* Beekmantown at least
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t-in^i^tt^'^n^'Z^:'^ ^^'"' '''' '^'^'^^- Ob-

width of outc^psX" ^hickneM., obtained from the

the «idimenu may increL^t tJ J u!
^ *"^ *"°*'»''^ '" ^^at

line of the PalT^ic ^'^'^^''J^t"?
'^'^ ^'°"' *''* °'^ •''°™-

i- situated; the t^lZ^:tV::Z'ZT'^ "^"""^
made across the oitcroos of fnrmo*-

^ measurements

would be less thaHh^ dll™ ^'Tk'^^ *''" "''^ «''°^«=-'ine

away from the old shoJelne*™'"^'^
'" ^""'' ^* ^^"^"^

were'S' "^WithlVrnVLrr '^T °' '^"'^"*- ^-^-
it i. assumed they got'there brac^urnt°""''°"

°" ''' '""^J^^

roc. o^ritirTrs^xii^"^ -^"^^ ^^^ ^--'
of the igneous rock and fo SOfeet7t ZTu " T- °" *''" «^»«
depth limestone was stn.ck It

^-T ""«'' '*' ^"* ** t''^*

funnel-shaped contact Xh m ., '"*"T'"^ ^ ^''°^'"8 ^^e

rock and tkelimestre
'' °^"' ^^^«" ^"^ igneous

CCOXnOKS OOVHHMKC ..OHKOKOCXO WAXHK aKCUL.XXOK
AT MONTREAL.

o. .hetrstH';,;::^"s r'- •'' «-««.
i. i^ndeavcurin, all «,, .ir«^, atet td T" "^
direction of underin-oiinH «„ -^

«i lowerievel. The general

district is from th?r^L:r;rom^^^^^^^ '" '^'^ ^°"*-^
southwest across the S Uwren"

,*''^ ^"«"t'an highlands

which falls upon the dr»h,o [
lowlands. All the water

contribute irshare to2 H
"'^ *° *^" ^^-^ °^ ^^e city will

will find itsly ir^ riv^Xn TC"^ "^"^'^tion. but much
There ar^irJa^otTf' ^^°'' '^'^'"'^ ^'""treal.

Montreal undei^S ^" r S, ^S"^, ""^^^ ^- *»>«

lands; secondly^he St llt^.;
F'« ly. the Uurentian high-

river which batL tLwiZ I'h r'*''
'^"'^y' '^' O**-^

island; and fourthly 2,1 ""^"^^'^^'^^^^^^^ Montreal

the time of thS fo LtT^o" 'T'^"? '" *^* ^^''"^"t^ at

intrusions of the i^^^TZT^y^^^^ ^*' ^'^
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i. un?.!;"n*""' **'^i
*!•* underground water at Montred» under pre«ure and n.e. generally above the level ofThe

^i*irT' '" '*"r'°"
^^°" *"•• "^" "»i«»>t be suitruled out of account. But it is unwi.e to be too dogmatic for«Mj.awn later the height to which water ri«» de^JS. upo^

uZ l^ *«" ""derstood. and probably i. a. much dependentupon local conditions a, on the height of the «,urce. Never-thele« the Ottawa river «,em. an unlikely «,urce a. the« .

i^utn-th^cJttt'rivr'^"
^^"' -' -'^^ - * '^-

in th^l?m"etr''''*
''''" """ ^ P"* "P°" ^«**" .mpri«,nedin the sediments as an important source for underground watersThey very hkely contribute, but it is more a case of theirS

njplaced molecule for molecule by other water wh^ch fo™^ Jfmain bulk of the underground flow.

.n.
^™^^^'y .'"«'* of the underground water at Montrealenters the sediments in the St. Uwrence lowlands, but «me

r^JV lTT""?r*°.'^y
''^'^ '""*^''' ~'"«« ^^"^ the St. l^.

wX tl^Ti
"""'" '''' ^"PP*"'*'"" '^ '^ ^''""Kht that thewa er from the Laurentian areas enters the Paleozoic sedimentsof he lowlands either at the outcrops near the junction of thesediments with the crystalline rocks of the Uureitian highla^S!or eke reaches the Paleozoic sediments after entering f^^TreJ|n the crystallines and subsequently welling up into the ove^bnng sediments. Fissures would not be L 'common inThecry tdlme rocta as in the sediments yet there is every probabUitJ

InllZ^"'- .^^*" '' ''"""^ "^"^'^ frequently on boringm the old crystalline rocks of Connecticut and Georgia* fo^example, though supplies are mostly limited to the first 300 feet

»

Mon. f'f"*'""***
previously the underground circulation atMonacal IS not confined to any water-bearing porous rcS atany definite horizon but occurs in fissures and^rac^LlTthe

mnST.. ^* "°
r*^'""'*'

*'°'^"- The flow of water is

Zn.li • T'" °^/ ^P^^ *''~"K'' ^^i^'y """all openingsthana flow ,n large underground channels. In most of the well

>EIli., Water Supply. U.S.G.S. 160.. pp. 19-28

p. M. '•
""""•^"""l *»t«' papers," water .upp.y. pp. U.S.G.S. 160.
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2L™ *«!'*''*' '^'' •" * ^*^ "^^'^ ^'»'''°" *hen pumpingoccurs and wmet.mes considerable time elapses before it ri^•gam to its normal level.
" "**

The following discussion of daU will givr an idea of thenature of the underground circulation at Montreal
The Canadian Northern Railway tunnel throueh th«mountain pa«^ clo«. to well No. 166 Jd near it a^ flow^water was encountered and the limestone was found toVmU

must be locahred and not generally diffused, for in boring wJSit .. noticeable that there is no general «^epage through the

increased m quantity as a well got deeper, but instead in Mchca«> the water is struck at one or more definite leveir

«™, *T t *'"" ^"^ "*" °"*= '"'°^^" do not strike the«me water-beanng fissure. In a few cases, howeve" theexwtence of a connexion between the water of two Id kcentwell. ha. been proved. The two wells belonging to the ?an^dian Brewing Company. Nos. 6 and 99 for iruta^ce a^^ abo^t

to run dry; however the boring of tlie ««,nd well incr«asedthecombined capaaty by half as much again. These^wTwen!
offer urther light on the nature of the'undergn^^d^l
n which the water circulate.. Well No. 6 i. sTfe^ d^^
AlJrZ ..

''*'" "^ '° °"'y ^' f"* '«>™ the surface.A. the two wells are connected, this shows that the water-channel
connectxngthetwoweUsoffered a resistance to the pasi^e ofwa^equal to a head of water of 84 feet.

H««ge oi water

The Angus shop wells, Nos. U and 12, are 86 feet aoartand are dso comiected. Information concerning them wIS^

th41^.teSr' ?k'""^ "^^ ^P*^'*y °' '»'«^ wellsand by

L Zrllh J"
**"* P'"**^ °^ underground circulation. ItIS there shown ti,at pumping either well decreased the capacityof the other and that the flow from both together was o^ 6per cent greater than that from No. 11 alone When. howJirthe diameter of the bore of the second weU was increaS^m

if

I
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lift wa. increa^l TnLJhhlZ^ '''T
'^"^ ^^"^ ^" -•'

well., mud and grit we4 61^^11?/^'' "L
"^ '"^^

'" °"« °' »»>•

to the air lift zzVm::z Z:^^:''''
^''" *"'*"•

tween these two well. m^lrL ^ '* ^''* connexion be-

considerable .l^UaTJ^toTfl^^^ """" "°"'^'' *° ^''^

the effect on 7h"oTeZtUTJT ''^

^V" I'"°"«^
'"• °»''*"'«

greater.
°' P"'"P'"« »*'« "^^er would have been

p^oba'b.":;?-;r^TrviTcrwT.it'X*^^'' -•*
Windsor Hotel well No 17« ini '' ^°- *'^' *"d the

one of the analy^ of the Y M PA
^''"'''" '^' '* » "^^^^l ^h"

- Hotel well wTe il^Xluf.^T/Z^^^^ '''"''

o7tr;rt^r ^m^a^-^
"-Twt r,%^^^^^^^^^^^^

welU are appi^ximL^ , ,^- T" '"'^'^"''^ ''''• ^hose two
observe, as^?™T hate 11^ *** ^^^ ^* '» '^^'^^^ting to

two wel s are Zost on fh.
?""^

""J
''"' ''""*'°"' '^^' ^^ese

displacement inrn^\Tex,l^';:hr:r"; \'tf °^ " ^^^
Further, the fact that when thpr^-'^'tf^ ^°""* '*°y^'*

-nnel.whichisl.5X:t;
^^fhrvt"cr^^^^^^

striidn';Jr ?:rHr, ^^:x zT' '': ^'-- °^

between 400 and 800 feet- bSl tW, fU
""""' ''°^" ^^ ««

rapidly and below 1 OM f^.. • . ^? ^''^''^K^ ''^^ decreases

is that'the fi^::^ nTS;"t::;fr'>'
^''- ^he inference

levels than below l.OOottTe rth^ "^^V^T" "' ""^^^^

factors goveminK the unLT !. • T" '^°*''" unknown
fissures irtheT^^itone^ethTn." T*^'^»'°"- Most of the

breaks in qi^Tand^t ? 1^°"^ ^''''^'' *^« "'""tone
They can he^"n almolf ^ °' *''" "^^^'^ °' J°'"t Planes.

real and P^tt^Zw' rex^^fr^-r "/ '™"*°"* '" M-*'
IP-t Of i.p.^„J.—-tat .^^^SeTheloLrrnS

' Map of Mont«.]: Inter. Geol. Congre«,. Guide Book, No. 3.
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JPProxinute the vertical. The latt.r point explain, why well.

v.iut|jicr IV, me water obtained n any Mich nair of i.,.ii. u
approximately the name compoeition

^ *'"" ''"

In Mnl^**?*" '^ '! '" P**'"*"* °« *»«t »he underground water.

W have riu h1 T'''
'•»'' ^" '^'"'" '^«'^»-^«' anS^niquen"

hev^ ,^ K T* "^^^ "P"" ^'"^ "'""t°"<^ through whichthey pa«; perhaps thi. explain, why the fiwurc. ev-n Z7.ll

Zt^J' °' 7^ '"^''^'^^'^ ^''"-'^-' -'yan" have17^"Th riSr''^^°""' Pa-Rc'and JmS
iv:t%';;rr/LTc;e;ira^e^ ^
of ^nnga.i„dicat«l i/theT«:::r ITliX^^^'Vi^;

—
oK™ u""

^'^?""'' *^*" •» ""der pressure and not held in

iimesione. At the Frontenac Breweries woll m/ nn r

No. 179 water wa. struck after passing through shale At th.

between boston.te dykes and the limestone.
On accrunt of the conditions above indicated it i. .v«~»

I

f

11

:i jl
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•t 230 feet« well a. at 4M fm ^h^^.t'*''^^'' ''°" ^'
well. No. 96. rtnick water ^J^n I !

^'"]^'"' B«*d Company
Independent* Bre^ri**':^,rr/;?^r'^ f°

'•*»• while at the
•t SCO and 795 feet. BuT. 'in ^heLn

\^^'*' "" •^""^k
m by a dyke, the fact thltJ.

"''' "'^ "»* "ater wa. held

tke ChaTwiS Uis't^'cl"'' " ^he nature of the rock, f^
i. vcryHike the wrandTlTth". ''''?.' '"''^ *"" ^^P^**'
from it.

** '• ''thologically indistinguiihable

the co^ron^.^;rpr::iif:;trr °^ ^'^"''^»- -^-
In con.iderin, the^cSl thT^ea ^'f^^"\'r°«*•M an immenie sponge in which thl V. ^ '^ '°°''«* "P°"
above and gradu'S,;^':^:^^'ii'^;;P«^- ^^T '\complete the .ponge must ^fun If platHik?^'

*'*
"'f'^culation through fissure, nf »k1 L- j

P'*te- ike barriers. A dr-
of capillary dimen"on^s qui^e^Siffr"^-^* P^'^Wv
in a porous sandstone^or erile ^^ '"'T.*

°'™'*»^o"

takenupastudvofundor^-™!,^ • . T*** ^^'^n who have
point of view ha!^e L,ySel^^^^ {"T »»>* theoretical*

a porous material. TT^eTrS^ * ."*? of «rculation through
this is indicated nioTJ iSarf; b'vl 'I'^T"*

"*^" *"^
h«ght to which water ri^:r;L"d'iff^^^^^ °' *"•

water-beanng bed this depend, on theSLhtnt'fU
P^"'

the resistance offered by this b^ to „»! * °' '^^ "^"'"^ *"*•

In Montreal, however the fLu f" "'"''"K through it.

factor or fart^HStfliett" d'^'s^'r."
•°™'^ °*''-

merely upon the differen^t"^s^^^'o?^^^^ ^•'P*'!**

traversmg different courses In the fil. i

^* ***" '"

:f:;~
in a.^ V. „ .Teh .t h^£VoS:,**rrj;'^
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at an rievatirof ISO f^» ^' *
*''*. ^"«"' '''°P» *hich are

(28 f«t). almct all nse near to but not to the .urface

^^""^

vvai No. W ,, a cunou, cw a. it » connected with well iSTTlie former i. MO feet deep uid the water li^ .TilTV . ,

f«irr;;:.i^,e;:i;':roJ"|-„
-------^

wLr^lTtnJ^ v"^'^
" ""^*^ '»'«»>er pre«ure than usual

lower Sieve 1.*^* '?^'"?' °^ ^^P*' ''«"• *° h^ve .S du^ bv Z; " ''°"? "°*'°"« *»»*' »" °^ the -hallowwells dug by the farmers in the drift, flow naturally.

it:

:*y
?'

:3:
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"me mien, ban ih. „_, ^i^j. , .
' .'^1' «" ">•

flowing of the grlnTtl JS't trK*;*^
will be clo^ by.

mile, beneath the ^rfr. ' NeTcVhZ" tT "" ?^' '» "^
that figure, are much le« freaue„» a i J^?''"*'

'* "»*•"
beneath the .urface thaTaT " * '^'P*'' °^ ""'v «.000 feet-

fracture, may noHave b<in d '
, u'' ' ^ *'"'* *"''""«'' '»»•

they are tighter. xSe ev^en«1^ ' " ""'^ °^ *''' "'""««•«

goneral conclusion a. frZe„t7v^ mme. poinu to the «me
water and the lower leveUll JL ira'nd 'fi ""if'

~"^'" "^»
not only the ca^ with plu ^ic ,1^ ?or n^tuV""". '^•" ''

a mine in limc.tone. mo.t of th^I^» ^ ^"'°"'' ^°"'
-
«"

Neverthele^. althouTHt aptaTJtT"^'/'""^
'•*«''"*'

frequent or tighter below 1El. J
'^" ''^""'" *« '«"

may be contained in thi io^ P;/.;
'' '" '* '^•'''' **»«'

below the Iime.tone a«d^oZit? tT T''"""'
*^''='' "-

feet deep and did not penetrate the J^!/"^' **" '• ^.550

impoMible to «y deSv ;H u^^""
«nd.tone. It «

«-ary to bore tL welH^oXr To" rikrtt P T" *" ""'
thicknes. of the Beekmanto^T^ i

"."*"« Potriam. as the

town was oenetratcH in !.-
" "»*ty nve teet of the Beekman-

calculation'^uS^ r^tiatttrrn
""^^'""^ ""^ '' ''yPothetical

might be .truT Bo^n'JT n M ? I" '"^* ^'"^ P"^*"
Chazy is 2-6 times the Si^C„il°"''?"'

''^^^ •''°^ that the

from surface ZTcJL TT. T"^'"^ u^^
^" ^- ^«"

of the Beekmanto^n Trom surf^e IT'^ '"" ^^'t^^mation

^^--^^^'-^^oJl-t^^-, IVJ f-t-L^h
M. L. Fuller, Loc. dt., p. 65.



""•' «°^«" n.iiht be found^ i„ ^.rtum.
'«^""'>'
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CHAPTER III.

COMPOSITION AND QAMIFICATION OP WATERS.

rOMKMITION Of WATKU.

the amount of carbon dioxkk whJch it contdn.
Rvrr-water. which «:t upon the rr^k. for a comp«r.tiv,|v•hort t|„« .„ only dlghtlycnncentratcl. but their com^ln

ta a direct ind« of the irr..Io.cicaI nature of tiL c^nSTZLtj
which in pert^oUting through the roclu have had more chTni
^.

act upon them, are invariably more conj^t^^'^,
waters. Thciw waters vary £reatlv in ih^, ~.-.^i. .

the u^ to which they .7 p^ '^ "^' compoaitKm and

The healing powers of mineral springs depend unrm »K.-It. which the>- contain and which thay hl>i^^;^f^
the rock, in the procea. of undergtmiii c^U^^^'^'it"^ ^egenerally very concentrat.l and theTs^ch^power depends upon the prwence of some special sal7,r««lWnation. of «lt.. For further infon^I^ir^' Sf|^ Z,^
Of America, and their therapeutic usej" by J. K Croll ThJ™ u

iXZZ''' "L'^r^'
'^^^ "'» con%ntr.tii.tgh^gh

for It to be consKlered as a mineral water. ThU is wLl fJTEw.th a sdt concentration of 530 gnun. per ga«on
"^ '^

As the salt concentration in Montreal wateiv ia on t».-.mage only about 40 grain, per gallon, many^^^^v^,
«..Ublc as dnnking waters. To determine ihether^ ^tTi



!?*!*?•/"' '''^'•*^ *"* •»*'»' cnmmtfri.1 p„n»«. • hm-

.. f
!*'*'^ "^^ *""*•"' ^'•^^'y ^°^^ »*»'» <»>^ «»»• io.cdkd hanlncM ia dnanniiMd.

By tmting th* frothini pomtt of watrr. a rough ntimataCM bt nMda of it* calrium comrnt S.«ip ow,.liti of the Milium
••It of a fatty acM aiui it. proptrty of frothing ckpcnda on tb*
fact that it la alightly hy.ln>lyiH in oluiion and th^it thrrc ia
Mttk of th« frw fatty acW ,>rr«nt. If a ralrium mill U prwent.
hcmcvrr, it fc.fm« an inM>lul>lr ompoumf with the fatty add
ami prrvrnt. frothing. If ther. i. frw muUum carbamate pm»nt
in the watrr, th« atiove tnt in not relial»te. howrwr. ami thia
appliea to mmt Mcmtrral water*. Thp above type* of analywa
are not of much um- for thr |>urr»ae. of thia report, beyond
occaaionally indicating a relationship.

In order to deten.iine thr heat method of treating water
If it U to he uacd for boiler fee.! water, it i. neceaaary to determine
the aalt compoaition, and for thia purpoae eapecially and for
aher purpoaea aa well, it i. cuatomary to determine the aix
moat important conatituenci of the diaaolved aolta. namely
•odium, magneaium, calcium, chloride (Q). aulphate (SO«)
and carbonate (CO,). Silica ia often determined, but it usually
occun only in Mnall amounu. and no uae hM been taadt of the
•ilic* determinationa in thia nport.

In auting the reaulta of an analyala. a chemiat generally
oombinea the above radicle In hypothetical combinationa.
There are lome forty difTercn way* of doing thia and of exprea*.
ing the reaulta but the most common way ia aa follow*: first
the sodium ia united with chloride (CI). After thia. any remain-
ing sodium is united with «jlphate (SO«). The remaining ackla
are combmed with magneaium and calcium in the order named.

The engineer haa long held to these method* as it enables
him to see the amount of varicnw substance* to be added to a
water to fit it for varioua commercial uses. It is certainly
without .dentific meaning, however, for in an ordinary dilute
solution, such aa these un<lerground waters are. a salt is believed
to be entirely broken up into its constituent acidic and basic
parts, uiat is. into ions, or as they are also termed, radicles.

^
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well watt HL"!,:!': ::^::'f''''
^"""^ «' Montre.,

reduce all the anah^ T^V°' T"^ °' compari«m to

-Iculation ha. been'Tade .tlllTaT= co„,«,ue„tly a «-

letin. titled "The ge^EcS^tr.
''^ ^^'^ P^'™*' '" « bul-

and published byTe UnS"*!?'''?'"? °' '"**'^' *"*'y«»"
•tead of comparing the D^"^,,^

Geological Survey. I„.

^-..n, valuerareLL';.^^;::^^^ Vp', ''^'^'^' »"«
a. a basis for comparative pu,S>r ^ ^''"" *"•* "»«*

^"^^^^^zrz::^v::^t:'' "«7-" --itue„t.
c.m«««^

„,„-,A/. Thus two 7/ ? ^"^ '» ^''^ ^«*«^
with two atoms of chloride^cn

°' '^'"'" '^" «"»bine
(CO.). or one rr^ole^^^f^^l^:;^"^^ "S""^, °( ^^^^^
of 2 atoms of sodium 2 atom- If m ^•^ ''^ '*'**'^« ^^^^Khts

bonate. and 1 moSe of !Tu ''*''°"'**'
* ™°'«^'e of ear-

That is. 23 parts bV^eL/oft.' '^! "' "• ^^"^^ '^- «•
parts by weight of Swe^rf'''"""'^^^'*'^"»ith35.S
Phate. These valued 23 35 5 ,n T'T**"' °' *« °' »"'

and sulphate. If "h^n jr^Jr^'
'°?'"™' "chloride, carbonate.

weights of tJ''^^^^'^l^y-^^y^}^^,i.y^c^
eguivaunl combining w^^ tT^ r^ u ^^ '^''" «»pective
the relative numbef oTI^tfrnst'S^S oTt^

^" '^"-•
stituents present. These values Z-^ ,

-^ ''*"°"'' <»"-
atoms or molecules. arTte^^ tl?

.,'""*'? ""'"^" °'
words, by this meth«l inst d ^fXZ^L '"'««•

^V*
'^-

constituent by its physical weiX ?• *^ ^ ^"""""^ "^ ^^h
of "individuals" (aZ iTSf? \'* T ^'^'^ as the number
In any anal>4st T^tS rel°

'-'' ~"«tituent P««ent.
of the basesVp^t J^*tdL,«^-

"""•*' °^ "individuals"

etc.) is exactly the«me L th^tS ' ^T^"™ '=^°"'»'
of the adds or negative r^lrlL^M

?"™^^ °^ "individuals'

'

etc).
^*"^*' '*^"='^ (chloride, carbonate, sulphate



37

the latter being merely the reciprocal of the former.

Sodium (Na)
Magnnium (Mg)
Calcium (Ca) . .

.

Chloride (CI)...
Sulphate (SO4)...
Carbonate (COi)..

Atomic or
molecular weight

Equi.^alent
combining weight

23
24-32
40 09
35-5
96
60

Reaction
coefficient

23
1216
20-04
35-5
48
30

0435
0822

0-0499
0-0282
0-0208
0-0333

th. '1 °\'^" ^^^\^^^ procedure following may be understood

XNo. 154, are herewith reproduced.

Analytis of water from weU No. 154.

Calcium carbonate (CaCQ,) *''"'"i^ «»'•

Mapiewum carbonate (MgC(^j.V.'. J'i?Sodium carbonate (Na,C(S). .... if 'tiSodium sulphate (Na,SO.) {fttSodium chloride (NaCI). ...
'j'J^

40-61

Ca..
Mg.
Na..
CI...

C...
s....

o...

Atomic weights

Atomic and motteular tpeighls.

.40

.24

.23

.35-5

.12

.32

.16

Molecular weights

M^^:::::::;:::;: 'S
NaiCO, .S
Na.S04 i«
NaCl. .'58-5

Calculation of ionic conctntroHon.

4-50 grain, of CaCO, contain
j^ X4.50orl-8grain. of Ca:

and, therefore. 4.50-18 or 2-7 grains of CO,.

5-41 grain, of MgCO. contain ^ x 5-41. or 1-57 grain, of Mg;
and. therefor*. 5-41-1-57 or 3-84 grain, of CO*.

X:
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1334 rain* of NarfTO, conuin-^ x 1334. or SW p.i„ <rf N.;

and, therefore 13-34-5-89, or 7-45 cniu of COi.

13.37Fdn.of N..SO.conUin -^ x 13- 37. or 4-27 grain, of N.;

•nd, therefore. 13 • 37 -4 27. or 9 10 grain, of SO,.

3.» grain, of NaCl contain ^ x 3-99. or 1 55 grain, of Na;

and, therefore. 3-99-1. 55. or 2-44 grain, of a.
Thi. give., in all:

Ca..
Mg.
Na..
CO,.
SO4.
CI...

. 1-80 grain, fxr gallon.

.11 -71

.13.99

. 910
2-44

40.61

Each of the above values is multiplied by the proper reaction
coeffiaent, as given in a preceding table, in order to convert the
physical weights into reacting values. The results are as follows

:

"' 5-07

C0|.
so«.
CI...

.4-68

.1-89

.0.69

726

7. 26

In order that different analyses may be more readily ^
pared as regards their chemical nature, the reacting values „.
otpressed as parts in 100. The final statement of the analyses
then, IS as follows:

com-

are

Ca..
Mg.
Na..

620
8-88

34. 92

CO,.
SO4.
CI...

32-33
13 02
4.75

5000

100. 00 50.00
An advantage of this method of stating the results of

analyses lies in its suitability for a graphical representation



^.

m.

J



Lugmnd

Cmrhonmtm

Sodium

^'gnau'um

liilili

— iO.

CLAtft a

i' i* l' ^
-«t-ai..ja.-j»i.-jL itt ^.jn jta_j«. JU..JL-JJ.

W'Calcium W/,

fe-BS'-iBS-SS K--S<#=^H''i-i'i4 I

iZt_JU-J2L-Jtt-:

-^.^.1^1

CLASS HI

Legend

Chlorldm

Sulphatm

Sodium

M'gnaaium

IT
. ItO H t*-^ — -'^ - iii. ^ JiS. J2.. M.

^•t^ii^

1/

i ililiiCalcium

Figure 1. Illustrate, chemical characters of un
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CLASS zr

^^S,-—-— -iSL. »t •£! ii ia. ^ _^

w=«% ^-s, aT-Ssij:

Mtfnmtium

Calcium

•M r*« fiiu.vfitefrt Co*

ten of underground water* of Montiwl.
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ooo^d . dfomUm of the nmUu. Uter . with the iwe of the«Bform will demonttrate ita advantace.
In thcae figurea every analyMs is repreaented bv a vmrtl^tUn. of conatant length and the aix main Sat, ret^SS

w<w^ columii tod lo th. coooentr.tio.1.OToMilvcomomd

^r.:i^dt irs^id^ -- -^- -J««a.thecijde. But it i. found that the fac^ ^"Sro^h^

L th!^!; 7*« »»*• •« repreaented by .ectora of the aVde

•c^ng to the reUtive proportion, of the different radicSP««nt. The aada and baaea are arrayed aide bv aide in t^

X« :^ '^r^.r^ --"^^ • ^^^-^anaiyaw, which order has been atated above. It mav h*

calaum tulphate or anything elae.

CLASSIFICATION OF WATBKS.

^^r!^^" "** °' **^'^ <^*'«»da: on the one
• Vide Geolofy of Cwada, 1W3. p. S62.

r
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hand. • water coming from th« deeper, dominantly cdcareoiM
•trau, and high in "rtrong" adds to the exclusion of carbonate;
and on the other hand, an alkaUne water high in todium car-'
Donate and coming from the argillaceous straU of the higher
divisions of the PaJ«o*oic. These two extreme types belong
to his classes 1 and 4 and by mixing together in different pro-
portions they were thought to produce waters ot his classes
2 and 3. Four of Sterry Hunu typical water analyses, one
from each class, A. B. C, D, respectively, have been worked out
by the method described above and are shown graphically in
Figure 2. It is at once evident, however, from Figure 2, that B
and C come much too close together to warrant any subdivision
into classes bsMKi on these. A great deal of importance was
placed by Sterry Hunt upon the degree of concentration of the
waters, but in this memoir for reasons discussed, more especially

Figure 2. IlluKrotet compoMtioM of fotir mters, typical
of Sterry Hunt'i four main cIsMea of water.

in the following chapter, not so much significance is attached
to it. Further, Sterry Hunt did not distinguish between cal-
cium and sodium waters as such and these wUI be shown to have
distinct and independent origins in Montreal.
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Another method of clMMfication h«« been 11.M k„ ri.
Palmer (Bull. 479. USGS^ Mu 1

"^ ^^"^
in much the ^rL\.y^'^'J^^J^'T^
•re divided •• fdlow.:

" "^ **•"***»* 'bove •«• W- cU-e.

Claw I. Strong adds leee than alkalis and th#f»f«~ *«-•odhim carbonate present.
therefofe. free

Class II. Strong adds equal to alkalis.^I«s III. Strong adds greater than alkalis and l«s than

Class IV. Strong adds equal to bases.
Class V. Strong adds greater than bases
In this system more importance is olactfH on ti.« ^1 .•

^^nuofaddandbasiccons^:;^;.:^^^

^Lr lis--
^" "^'^''y °' »»>« Montreal watiras theJcontain free sodium carbonate fall into ciaM I »„/li. ^^

K- L . 7^ •
''"*'*«• these wells are seoarateH in

Sr. ^ <ld«-ification advocated on foU^g^^ Irtf^port. N^ertheless Palmer's method iTT iS^'•y««n of classification and not a natural on* ti,- .

fTjrr' '• ""• *'^'^'' -turaSy dSps^:.,f^d^Sbe presently pointed out. any disadvantage, it p^Li^ 1 1^in common with all sdiemes for making^:, an'^^^^vi^

dassis* !? wtte'!'XL***''*!:i^
*^* "^ '^*"^"« d^««t

S^iSu^of »S!I^*^ '*'''*^* *«^ » Montreal and

rvr:r:rwa'".;T;L'*~r^ '^-^ '^^ '^ ^
Sodium carbonate waters.
Sodium sulphate and sodium dUoride water*.

5:

15 il
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Ctkhiin nilphAtt water*.

Calchim chloride watw*.
Cddum carbonate water*.

Figur* J haa been deviatd to abow bow Mootnal watan
may be condderad a* nUrture* of theae differwjt typea. In thia
A(ure tbe abadaaa* rq)raaent the peroantafaa of carbonate iooa

nffura3. CkMiAcatioa of the undergrouiid WKtm of MootTML

and the ordinatea the percentagea of double ndium iona. Cbn-
aequently the four comer* of the diagram reprcaent rcapecttvdy
the following typea of water:



Sodhim carbonat*.

Sodium /^^^T****-
\Miphatt.

^^ium /chloride.

M«ffiMtiufn\nilpiut«.

Cddum \ ^

Mugncdum/*^**^**-

dkJ!^XZ '"ST"
**^''"» "^ mMn«Jim. will b.2«r^ chapter IV; ge„.rdly the cddum i. f„ i„ e««I

CUm I, Sodium carbonate.
Claatll.

Subclaee A. Sodium chloride.
^^bda«B. Sodium wiphate.

Subdaai B /^^^*'a«m L ..*• \Magne«um j^P^^'

C>-iIV. Caldum carbonate.

oaM au the watera high m caldum carbonate whether^
If
I!
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conuin A*, «««„, «,li«un« Of not. Mom of thmn. mot*.
©v»r. in th« diar«m lit w»ll within cIm IV md ara not o4 m
tntwnMdiAtt chwsctvr like th« odium w«t*n.

Th« water, of the •wiium umt in MontrMl li« within m•r« oil th« di«r*m t|«line«ted by m full lint and thta •»•
toMtn to bt inttrmniiatt between cluMe I end If In other
wordi thie menne that moet of the well, of ihe wdium *re« are
mixturre of ndium carbon4te and todium eulphate and chlorki*
wateri in more or Icee equal amounte. but moet of the welle high
in calcium are hi(h in oddum carbonate and not mixturea to the
•ame extent of the carbonate with the etrong ad«l wite.

The waten of wells Noe. 54 and 120. characteriatic of thecawum chk>ride and caldum eulphate areaa rcepectively, faU
Into claaa Ml. Th« waten of wells No*. IJ and 160 of the caJ.dum sulphate area, which should belong to the same claw fall
Into two different claasee. This ia due to the daasifying of the
wella by sharp divisions. Figure 3 shows, however, that the
•mters of these wells. Noe. 13 and 160. are decidedly nearer
the calcium chloride and sulphate comer of the l^re than the
waten of the majwrity of the other wells.



CHAPTER IV.

WffTWBimON AND ORIGIN Of MONTREALARTUIAN WATIRS.
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DISTUBUnoN.
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and 13 which are characteristic of the caldum tulphate «^,
the high content in calcium ia apparent and also the preponder-
ance of sulphate over the chloride. The case of well No. 159 will
be referred to later on. The waters of wells Nos. 54, 135, 10, 3,
and 167 are typical of the caldum chloride area. Thdr high
content in caldum is at once evident and also the preponderance
of the chloride content over the sulphate.

It has already been pointed out that wells with sodium
carbonate waters endrde Montreal, reference being made to
wells Nos. 134. 150, 154, and 64. Well No. 95 belongs here too,
but its water has been "influenced" by its proximity to the
caldum sulphate area. What happens, however, when different
waters mix will be discussed in detail later.

On examination, the sodium waters in the dty are seen
to be generally higher in strong adds than those just mentioned
above as being on the outskirts and which are high in carbonate.
There is one large area of sodium wells extending east of the
mountain out to Maisonneuve and another area separated
from the former by the caldum chloride area south of the
mountain.

There are two places where waters arise which have a verj'
high content in strong adds. One of these is in Maisonneuve
and is typified by wells Nos. 88 and 175, and the other is in the
area to the south of the caldum chloride area, and is typified
by wells Nos. 92 and 129.

In Maisonneuve there are two different lands of water:
one struck near the surface and high in sodium carbonate, and
the other struck lower down and high in sodium chloride and
sulphate, and charged with sulphuretted hydrogen. In well
No. 88, the lower saline water was strudt at 1,190 feet, but in
well No. 172 the normal water was struck at 95 feet while the
saline water was found at 340 feet. The saline water appears,
therefore, to come from lower down than the other. To thew
broad generalizations there are seen to be three rather nmrWH
exceptions in the cases of wells Nos. 57, 37, and 47 which are
high in caldum. Figure 1 shows the similarity of the waters ofwelb
Noe. 47 and 57 and wherein the water of well No. 57 differs from
that of wdl No. 101, an ordinary sodium water which is atuated
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•biy high m calaum and exce^ Jonal too. Wdl No. 37 >.

3tth •"^'' "^ ""^^ *° **" ^°- <*• **"« '*«*' *i«> * waterv«y high .„ «xf,um. while the former i. de«ribed u yieldingwater containing mo.tIy calcium «,d magnedum mi^hate.

HwT* **!,"*
*.l"^"'"

*''^"«"" •" »•''• neighboSrhoScau«ng the well, to be high in calcium. This area lie, on the«uth «de of a. area which in Chapter I ha. been 6^Z^an unfavourable area for boring well.. Perhap. there i.^connexion between thew two facta.
h- ere « wme

The one analyns of the Uurentian Spring water .hownm Hgure 1 which varie. mo.tfrom the otheT^vI^l^keZJ

un^Z^'TS''
'*';'*'*'*" thi.oneocca«on the water cZe^^ thTt JT '"^T' • /°' *"' «me rea«« it i. to be^ectedthat m«re analy«» of well No. SO would .how the

ORIGIN.

fir^??^"'^ Tu '^^"'^ P""*™ *° ^ di«ntt.ed here:
finrt the origin of the water itaelf and .econd the origin of ^i

i^'^^*^'*"*"*^ ^ ~"*='"'^ '«- *h«* *^ved attiStmort of the water ongmated from rain falling on the Uurentianbghland. and th. St. Uw«nce lowlandaZd it wa.1^^^to«y what » the proportionate part pUyed by each ofS«I^

in . !11*!!,7*^ ^^if*
""*'*^ •*''•'*•»***«' "hown that,ma genera^ way. diflFerent area, in Montreal are characteriwd

^ch«n.cally dirtinct type, of water and thi. fea^uJ^^
The following are the «x type, to which reference i. m^leTSiaum «Uphate. calaum chloride, sodium chloride. «xlium wl-phate.«dmm carbonate, and oddum carbonate water.. Wate«which coot«n apprtmmately only one of the above «, ,^

^
^



I* ' .

-j~ *

I,
»

I

48

•tituent* are called in this report ^r$ typt; and it is believed
that all other Montreal waters are mixtd typ$s formed by the
mixing in varying proportions of two or more of these pure
types.

Montreal well waters are almost unique for the reason that,
although they arise from sedimentary rocks, they are so high
in sodium carbonatt. All over the eastern United Sutes it is a
common phenomenon for spring waters to contain all of the
other constituents mentioned above, but a high content of sodium
carbonate is very rare in waters rising from sedimentary rocks.
There are a few instances as in Missouri where such watera arise
from Carboniferous limestone.'

The Ottowa River water is remarkable among river waters
for its high sodium content and according to R. A. Daly, it

drains a greater area of Pre-Cambrian rocks than any other
known river.

This analogy in respect to their high sodium content between
the artesian waters of Montreal and the Ottawa, is certainly
striking and suggests the possibility of a similar origin. Ac-
cording to this the part of the water which came from the Lauren-
tian Highlands brought sodium carbonate with it and thus
caused the high content of sodium carbonate in Montreal artesian
waters. Of course, the Ottawa Rhrer water is much more dUute
than the Montreal well waters; but nevertheless the waters,
which, according to this theory, sink into the crystalline rocka
of the Uurentian Highlands and ultimately find their way under-
ground to Montreal, might have acted longer on the crystalline
rocks than the water of the OtUwa river and would be expected
to be more concentrated. This underground water on its way
from the Laurentian Highlands, after leaving the crystalline
rocks, would circulate for a long distance through limestone;
but if it originally contained a high content in sodium carbonate
it is not to be expected that the limestone wouM be dissolved,
for limestone is not soluble in sodiimi carbonate water and a
sodium carbonate water would even predpiute caldum car-
bonate if it came into contact with waters containii^ any.

> Lindgren, Mineral DcpoMU, p. 59.
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Another point which favour, the common origin for part ofthe water and .U di«oIved «dium carbonate, i. the fact dnwdymenuoned. that wdium carbonate water, wrround MontrealThe wdium carbonate i. different from the other ult. in theMontreal water, m that unlike the^ it doe. not .eem to ari«from any definite area., for wdium carbonate water, aooear
rather to •'bath," all the rock..

^^^
The above theory a. to the origin of the wdium carbonatem the water, can only be .ub.tantiated when analy«» of water,from arte..an well, in the St. Uwrence lowland, are obtained.

It will alM be necemry to make analyws of water, from di.tritu•ofar away from Montreal that there can be no comiexion be-tween the .alt content of the water, and the igneou. rocks of themountain and e.pedally the multitude of dyke, which cut theediment. around it.

Another theory a. to the origin of the wdium carbomite.
which niit. the fact, equally well and which in the pre«.nt .tate
of our knowledge appear, to the author to be the more Mti.-
factory of the two. attribute, the content of wdium carbonate

Z^aT^"X '^^ "^^^ "*" *''•'* '"^^^ the .edimenu
around Mount Royal. The* dyke rock, are rather exceptional

f C"*"" ?*" """*' ""^"t °^ "«*•'"" *Wch they contain.
In bonng well, the* dyke, are continually encountered, «Mie.
time. fre.h but more often in an altered Mate; and all the well*whow analy*. are at pre^nt attainable, occur within an areawho* rock, are interwcted by the* dyke rock^

In rommation, then, it is probable that water falling asnun and derived partly from the Uurentian highland, andpwtly from the St. Uwrence lowland., when it i«ache. Montreal
act. upon and decompo*. the dyke rocks and thereby gains its
content of Mdium carbonate. Even if this water originally
contained calcium carbonate, as it must, the latter would be

dJE nSr*********
^ ^ ****^™ carbonate derived from the

^u^^T^ *° *?* ""^ **^^ ****•"" «*'*'*'« *nd sodium
nOphate, and the caktum chloride and calcium sulphate, it hasbeen already pomted out that water, containing them appear toan* locally in certain part, of Montreal and this matoim-
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powible any origin oonauiguineoua with the water in a far off
•ource aa might be the cue with aodium carbonate.

The^ Mlu are certainly prewnt in the rocka beneath
Montreal and the artedan waten diMolve theae lalts from the
rock! aa they percoUte through thorn and thua serve to show the
•alt content of the rocks from which theM wateia arise. The
distribution of the artesian waters according to their chemical
content indicates aleo a distribution of these salts in the crust
of the earth. There are several possibilities with regard to thdr
origin.

(1). They might, forinatance.be derived in part frtrni salt
beds deposited at the same time as the sediments. In many
parts of the United Sute. and Canada, spring, containingalaum and sodium chloride, and sulphates, arise from Silurian
•rtrata where there are known to be salt beds. At Montreal,
however, the rock, are all lower than Silurian and the existence

mijht bfdU
^^^ '' "*'*™'*' """''*^'y " *•»»* **>» explanation

(2). When wdiments are deposited beneath the sea, some of
the sea water or the salu it contain, may be occluded within
the pores of the sedimentary rocks; but the Uws governing this
are not well under.t«Kl. A. C. Lane> diowed that in the deep
copper mine, of Michigan, the normal potable type, of water
dncend in dimini.hing quantitie. to depth, of 1,500 feet beneath
the wrface. Below thi., moirture i. scant, but where it appear*
it consists of drippings of strong calcium chloride brine which is
•upposed to have been occluded in the rocks when they were
deposited, and it is called connaU water.

Accoijing to this theory an explanation a. to the dirtribution

Ki^ r*"l
"'*• " •*"' demanded. Though the wdium

chloride and .odium wlphate occur more or lew together, yet thecalaum chloride and cakium milphate occur in two areas aharphr
•eparated which indicate, that thew ults were occluded at dif-
lerent tune, or under different condition..

Thi. di.tribution couU be explained according to the first
theorya. due to the evaporation ofwa water, but, a. diown above.

'Tram. Lake Sup. Min. Iim.. vol. ij, 1908, pp. 1S4-163.
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thk theory i. untetuWe. The Uw. governing the p«x», of

SbI.T^;.TS
theory ouinot be dkproved «,d » quite

,,('?21*^V'«=*' to hand «en» much more probablT

ruck.It »!?;• fjy '!*^ *«« ini«ted into the ^dimentwy

o£Mm.„J^ ^^" '^ *''* '*'^*""* "«" to the central coreof Mojmt Royal .. .uggertive of .ome connexion between Tl^

area ». more rounded one to the ««itheartj and between thetwo a «dmm area rtretche. outward from the mountain. 1^„!end .pnng. are very commonly a«odated with volcanic in-^on.. es^ally in the dyingdown rtage. of volauu° mrvi^'

^ have left behind in the .edimenu«m» of their«U »nteniIt may be empha«ied that Mount Royal i. a veo' Stvotajno; «,d that it ha. been quie«ent for ^Z^^^
ep«>ch.; and that no «,gge.tion i. made of there bdnfmSTeS^

oTTc^if^SS;"'^^"^*^ -^^ ^^ '^-^'^P^
MclrTIlf M*"*"o "'t

1*P°"'*" •" <X)nne«on vith the igneou.

T^^^T ^'^\^' there at* «nreral .ct. which maiJIt htely that non-metalUc«dt. originated witi theM«. rock.

r^JZ ^!^J. '^y *"""•=' *^'°»K»» the rnountain a^ect network* of vein, of gyp«,m wa. found in he igneotiroc*. Fluorspar, too, wa. very common and alw py, te. The

hmertone, but the «,lphate, whether it wa. derived from «3!
Phur. .u phunc add or pyrite, and certainly the fluor,ne bShowe rfieir ong,n to the igneou. rock. Since fluorine vapour,appear to have been evoIv«I, it i. very probable that chK•h»^ pven off. e.pecially a. chlorine is of common c^cumnce m volcanH: region, at the present day. The more than

« Oral communication from Dr. J. A. Bucroft.

:
if
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umial •bundancc of tocUlitc minerab in the ncpheUne tyenite
of Mount Royal maket the occurrence of chlorine vapoun ttill
more probable. It it not to be expected that calcium chloride
feaulting from the action of chlorine vapours would be found like
fhioTHiar near the mirface at the preaent day becauae it is ex-
tremely soluble. Nevertheless, it is not unlikely that deep down
In the earth, cakium chloride still exists, that it was formed
there many geological epochs back either by the agency of
mineral springs or perhaps by chlorine vapours emanating from
the Igneous rocks and acting directly on the limestone, and that
waters circulating through the rock to-day are gradually dis-
ohring it. The exceptionally high percentage of soda in the
igneous rocks at Montreal makes it extremely probable alio that
sodium chloride and sulphate were present in the magmatic waters.

On the whole this third explanation seems the most prob-
able and it is assumed, therefore, that the sodium and cakium
chlorides and sulphates came up with the igneous rock and were
distributed in the surrounding sediments in part possibly by
water which itself was of magmatic origin.

To the sodium carbonate a diflTerent origin has been at-
tributed. Some of it may have been formed like these sodium
and calcium salts at the time of the volcank activity of Mount
Royal; but nevertheless mnce it differs from these salu in being
more generally distributed and in never occurring in a condition
of rather high concentratran,and since unlike these it isexceptional
to find it in artesian waters, it is more probable that the greater
part of it has some rather exceptional origin distinct from that
of these salts.

The whole problem of the origin of the salts at Montied
cannot be definitely settled until there are available analyses of
well waters which are outside Montreal, and outside of the region
of the intrusion of dykes and of the sphere of influence of the
volcanic rocks of Mount Royal.

With regard to sodium chkxide and sodium sulphate waten,
a possibility existo that these were formed by a process of double
decomposition when sodium carbonate waters came into contact
with calcium chloride and calcium sulphate watera respectively,
thus:

'

ii
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N«.C0k+C«CI,-2 N«CI+C«COi
Na.C0k+CaSO«- N«,S04-»-CaC0»
The caldum carbonate is iiuohible unlew an exceM of CObta^«-ent and would be predpiuted. To a certain extent thtetake, place and ceruin intereiting facts will be bttNight out

2S ..« . . "°* **•' "^" •°"'« °' -"Jium chloride and•odium sulphate water, the following fact, make plain
In the northweet of the Urge ndium area to the eaM of the"jountain where jodlum carbonate water, come into o^t^tw, h calaum «,lphate water., the characterirtic «dium »lt 1.

theory but «dium chlonde; and mmilarly in the wuth-WMt of the ume area where »dium carbonate water, andokium chlonde water, .hould intermingle, ^xlium «.|phatewater, appear and not wdium chloride. Uter it will be pointedout how th.. wlphate content ha. even influenced the chloride
content of wme of the neighbouring calcium water..

.„H IS^"
"*"!*

u**
*»*" «P^t« •«««» for wdium chloride

^t^T 'i'if
*."• ^°^"' »*» ^yPotheu, i. borne outby the water, of Maiwnneuve where we have Men that at depths

STJ!!!:;^^f^ "^^^ '^ troog add sdts of sodi^

area where highly salme water, arise diaiged with sodium sul-phate and chloride as well No. 92 indicates.
It might be thought that the water of the caldum sulphate

l^T°^ chlonde areas were derived from this saUne iaterhigh tn sodium d,londe and sulphate by the Utter sdts actineupon limestone and dissolving it thus-
^^

2 NaCl+CaCOi-CaCl,+Narf:Oi
Na,SO«+CaCO»-CaSO«+Na,C0b
This does not appear at all probable, firstly, because of the

I^^^rn; f^*tT^ ^^°^ » the northwest and
•outhwest of the large sodium area, pointed out above, «>d
•Boondly. because in the above double decomposition there is notaown means ol getting rid of the sodium carbonate and sudi «w«er « U«t of wdl No. 54 is. therefore, impossible. F^.
more the facts of the distribution of the watere and the high

,'?
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tl^^^t.""^ tb. «„. thin. .pp.« p.oUbl.

Soint wiitm u* duractcriMd by bdnf high in takimm
taftOHat$. Hmm watcn probably ariM in two diitinct ways-

P*rk *«"•. Not, 143 to US. i. diown later to be probably de.
rived by the mixinf of caldum eulphate water* with •odium
carbonate waten re-acting according to the equation •

Na,C0»+CaS0,-Na,S0«4.CaC0i
•odjum Milphate formed in the double decompoeitioo being
Mbeequently removed.

^^

««t2; i^ ?*?*"^ ""^ '^'*^ •***^ "-^ • hith
contentln calaum carbonate e.g. Weetmount tpringt. Outre-moot •Prins*.,«nd water struck while maldng the foundation
toMr.bharpeshouMon LanKiowneavenue. In these caeca thecaldum carbonate water it probably original and derived from
a direct iolution of the limeetone by water which may have
originated from a nearer source than that of the ordinary wdb«nd has not perooUted through the earth so far as tha
latter.

To sum up the oondusiins under this head:

1.- ^In*.**^
underground water is deriv«l from the Uuren-

extent each of these source contributes its share, is unknown.
Its salt content is largely sodium carbonate which is prob-

ably derived from dyke rocks cutting the limestone.
It also derives a content in sodium chk>ride and sodium

wlphate and calaum sulphate and cakium chk>ride from the
rocfa. and these salts were probably injected into the sediments
•t the ttmeof the mtrusion of the igneous rock of Mount Royal.
Its aUdum arbonate content is derived partly from a diroct
•olution of the bmestone and partly from a double decompod-
tioo of some of the above salts, when waters containing them
in solution mingle with one another.

4^



Oecurrtfu, and OHiin of SHlpkurMml Hyirotn.
No very definite rulct can be Ui,i rU-M. ^*k

rx- - -'p*-.«« wiiii"." ir:^ x'«.2:

-£fi^r.nrr i-j,7.'r^'srrwithout pumping; and again ieveraJ water. JhirhZJi^Vi^

ani hi.^" "°u
^"'n<=*dence that well. No.. S4. US. and 104

S^l^D,^;^^ "^ "^y unmurmful boring.

••» evidenced by the high content of nilphuretted hvdtn»nta water, charged with «diu« chloride andW^IS
^^^

"Spk^^s ^ Inbmc" and th, InUmmtUmt ^ U,* Pur, WaUr
Typts.

The exiMenoe then of wvend tvnea of i>.».. k w

No. 64. Montreal Locomotive Work..
No. 1S4. S. Neebitt.

No. 134. Lower Canada College.

;:

:«^



M
Sodium SmlplMt.

No. 175. Wafdtn King.

SOium Ckhridt.

No. U. VUuville Mineral pring.

Cakimm CtriemaU.

No*. 14J.14S. Molaon Ptrk MUte
Outremont Spring*.

Wmtmount Springa.

Cakimm StUpkaU.

No. 13. C.P.R. Outremont.
No. 120. Frontenac brewery.

Cakium Chhrid*.

No. 54. A. S. uid W. H. Mattemun.
In diKUMing previouaiy the origin of theee watert, the re-

iatkm which they beur to one another waa explained. It wa*
there shown that there were certain areaa characterised by the
preeence <A the chloride* and Mtlphatet of Mdium and calduin
and that calcium carbonate and todium carbonate were mote or
leM univerMlly distributed. When the water which oomea
from the Laurentian highlands and St. Lawrence lowianda
reaches Montreal it dissolves these salu in varying amounts
and what happena when the different kinds of waters mix with
one another will now be diacinsed. There are some specially
interesting phenomena to be noted on the boundaries of the
•reas characterised by the presence of particular salu.

In the first |dace it happens in only a few cases that waters
occur transitional with respect to their mineral constituents
and their concentration. For example, the relatim between
wells 54, 135, and 89 is well brought out by F«ut« 1, Well No. 54
is the type well of the calcium chloride area. This area is

bounded by a sodium area on both the east and the west. Well
No. 135 is to the east of weU No. 54, and well No. 89 to the west;
well No. 135 is seen to be intermediate in character between
No. 54 and No. 89, especially in regard to the carbonate and
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^oridt ami«,» w«l «tlo. Thk I. to b. «ip.ct«l d«et ••nNo.lJSk««MwthMwtllNo.»toi»dINo.jr

I!i to£[^ •^ to ih. .«,.«, U« «ldu« «|ph.,.

JI^^U?^***^ ch«nct«r or the w«t« I. c«i«d to •«ttola «rt«.t at My r.tt. by an inttrmioilinc d tiod^t
^«djo^w.tmr.th.rtlun by . «lutlo„'5 Jl^JJ^'^m^^ ta A. oou«tnr «k ThI. well occun on th. bi„cU^b«w«n . «dium •!.. Md th. cridum chloffck«• «mth oltS
r^l^ W.t«r WM «nK:k .t two kvl.. Th. «pp^o^^

i^t^ta ^vtr?r ?" •" -tudiyco«.:::2S7orl;2
wmtef ta the Y.M.C^. wdl normaUy Mamb «t 10 («et bdow
2-J*|c.. M. on the d.y pumpin, w..^^ ., th.*^^
Jtote^ wdl. the wur levfl wm noti«d to have fallen JO .etwlow the Mt kMX. Thw intennedUte charwrter of the Y M rT
r^iiir? tr«***

«•« «» "r.^ 3 to^ oi i;^ fa
^•

Sn^ !?• "iL'?!!/"' "•• •«« »S with thdr high coo.tent In cakium deriv«l from the (xldum chlukle areaUn the boundaries between area* tyoified bv thm —

-

l'±2S,";!!'.T^^ tra^ltk-TftL^J^nS
b«t ,«,ef^ the inlluence of either the add or the ZicM
t^B '^:fVT'^°^'^' verypronounXwSS

^T«1?*.?^JP^ °' the «it k «,t app«ent.

..J^ K , .
^"' ^^** •*"• N«- '*3 to US containwater high in cafcium carbonate. Thdr proximity to the oJ.

^Z^ cdaum content from thi. «u«. atherwiJeTLTSn.dd«« would berather r«n.rkable. Theee wdl. are^weU. contamuig «lium carbonate and tome mlium aulphate•»d the cddum carbonate they contafa, may be Zf^t
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rtvtd by dowM* (fcNnmfMMitbMi on mtein( t4 fhtw two UMit
of wMera «• rrprrwntMl by lh« follawinc MMliOT!

If thw* (a any metm ol CO, in ihr wattr th» oOdum cm.
IxwMtr wouki rriiMin In mlution. bur it U netmmuy to |«t rid
of the Kxtium tulplMtt And llwrv is no Itncwn prac«w for doinc

A ! «r difficulty, howrwr, wfc« in othtr caan. WtU
No. 122 k snothtr inMMict of a water vtry high in cakhim car.
bonatt and wtwre it mm im aaMimed that the high caldum
content ia derhrad from caldum rhioride. and that the caldum
carbonate content arkca from a double de<»mpaaltion accordint
to the aquation:

CaCt.+Na,CO, - CaCOk+2 NaO.
In thia caae a meana of gcttinf rid of aohiblc lodium chlorida
ia demanded.

Again, it haa bem pointed out already that in the ragion
Mi« of Mount Royal, the aodium aiaa it characterised by watan
high in andium wlphate. wella Noa. 157. 30. and the YM.CA.
water whic^ i. high in aodiumam hara referred to. An esamina*
tionof the aaalyaea of the watera of wella in prodndty to theea
which are high in calcium, show* that in thcae too the aulphata
prcdominataa over the chloride, welk Noa. 122. 157. 171. and
the other analyaaa of theY.M.CAwdl No. 179 may be rdanad
to in thia oonnesion.

In other woida theae wclb may be regarded aa having ao>
quired their high caldum content from the caldum chloride
area but have "epmt mndtr tk$ n^/lmmct tf* the high aulphata
of the aodhwn area to the northwcet and the uaual fvlationa
between aulphata and dUoride have been iweraed.

It muat be oonfeaaed that no chemical eiqilanation can be
given of thia aa it neoeaaiutea the removal of aodium chloride
In aome unloMmn way aa the equation for the double decom-
poeition ahowa:

CaCli+NaiSO, - CaSOi-f2Naa
It ia aoroetimca the add and aome tiiiiea the baak inlhience

which remaina, regarded from the point of view of the two cal-
dum areaa. Th- Penaionnat w«U No. 160, for exampk, retaina



th. „,mJ ' «,ldum onrboo.!. i. tmmmry in ih.

^»»M» tWf •oludoa in wstar.but Uim is no fortboooiat?2^ I '^'"J?^ «• it knom. how «rf whypoSS

flMnt hM not y«t bMn dtinitdy «ublikbed Th. STS
•<««ptioo »d nb«,rptio. wTuS;u«d«W'b«t^!li^ prob.»-Uty tlut in th. p«J:niSi^'^^

'VtbwdMdlMJMMIidwlMdlMSMMinMlte C.

Ban. t3.
M rack pevdm: C t^-S- Di»l- AarinlM^

Swt. A.A. Brtt. Aw. AuttralU. ioia.
""' *"
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•ohible Mlts nuy be removed and chemical intenctioiM occur
which are at yet unocplainable.

It miwt be remembered too that thew underground tolutioiu
•re not Mturated and in all probability they did not remain in
contact with the lalt long enough to completely diawlve it, and
further the important chemical replacemenU may occur in the
porea of the rock where the water ia more nearly stagnant and
concentrated and the main flow pick up just a small part of
the concentrated portion.

It is very likely that the proportion of free carbon dioxide
may play an important part in these chemical interchanges.
This proportion is not obtainable for most of the analyses of
Montreal waters.

Frwn the above facts a few generaliaations of interest may
be made.

On the south, west, and east of the cakium sulphate area,
the sulphate is found to have "influenced" the surrounding
sodhim wells, but on the north the carbonate of the sodium area
has influenced the cakium wells.

In the calcium chloride area it is the sulphate or carbonate
of the surrounding sodium wells which has "influenced" the
calchim wells and the chkMide of the cakium wells has not in-
fluenced the sodium wells.

In this latter case sodium chloride ia removed from solutioo
whilst sodium sulfate increases, and to the east of the calchim
ulphate area calcium chkride is removed whilst sodium sulphate
increases. To the nrarth of the calcium sulphate area sodium
•ulphate ia removed from solution whilst calchim carbonate
increases.

In connexion with the highly saline water containing sodium
Mlphates and chkrides, and which has been shown to arise in
two distinct areas around wells No. 88 on the one hand and No.
92 on the other, a very significant inference can be drawn

.

Wells Nos. 174 and 175 occur in the same district as well
No. 88 and are very remarkabk as they contain entirely sodium
•ulphate and chloride to the total exclusion of calcium and car-
bonate. Well No. 118 is probably of the same nature too. But
whereas well No. 88 is very concentrated and contains 530 grains
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r^^ w2^h"°™^ '^'^' '"^ ^°"*™*' ''«^«'- ""!«« well

Z^dJ^S? !!!
of the .^ehemical nature ami occur in the««dkUkt «Kl. the«fore. have presumably a dmilar origin,n--^ haj. con^tration. one of which U ten tinj^

Another in.t«we o,' the «ime thing occu« near well No.

^ ^ih^uT^^ "^ ''«'> in Kxia and .trong add. «S
iUv'J^^y *i^^ «»"««tn»tion of 130 grain, per gauT
S«i^Li J TJ*" r^^*-"^"*^

i. al«. renurkaSTiTo^:

St^^kS."^^"^ °' •" '=^«"™ -"d at the «m,e tiii

S^^lS^'r'*™*^**- The -Jt concentration of J3

I^JU??! •"** "' ""•* ""^ -omething to do with one^ b the «n.e that the water, are deri^ f«„ the «^
1J" *^ °f ?•* '^''"^ **^ •* » intercting to notice that thewlg^te-chloride ratio i. higher in the dihit^ wT^tm tl^In the more concentrated one..

In .^'it!;T'"*'"**'**"P"^»^">^"« that a changein concentrmtion nuy occur in the water without anvinStcooconut«.t duuige in it. compodtion. Thi.Ty te d^^
«. uneguUr diatribution «rf the «lt. in the lockaTtTaS^
in concentration of the water occurring in the Z^TZuwl«in)und diculation.

prooew oi tlie

To wm up then; when the different type, of waten intern»in^e, reaction, take olace h>fim.. k—. j *"^*" '"«'-

thr^»»^,./.J^u^'^ oetween them and one or more of

«L^^IJL!^ «te,«tion k removed. Sometime, thepw« of wmnral can be explained on chemical ground, a. when

P«ap.Ut« ^ l*tter a. inaoluWe caldum carbonate. Some-

IS^^* -It formed in the proce- of interminglSSb

Zn? ^^.^ T^ P~«- °' »b«»ption in SS wk««. F"rthenth«e i. «me proce- in the courae of uXground orculat-o by whkh a diange of concentration^without any great concomitant dunge in oompowtion.
^^
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A^nomi vl Magnttium in th« WaUrs.

So far, any ooMidenitioa of nu«ne«uin has been omittedMcauM It genenlly oocura in mudi tmaller quMitity thancalaum and the two are more or le« a»odated. A few v«ry
intemting relation., however, have been made out. In thk
connexion Figure 5 haa been conMnicted in which theabwaiMe

1.-

.-
-«•

'M

U-
•'

"wt

«•/ • «J,

-""mm H g-

Figures, ^^w wti^jri-l^rb^^
•odium ia the uadefgrouad watm of Moouwl

«Went the percentage of calcium in the combined calciumand m«gne«um content, while the ordinate. repi«Knt the per-
centage of sodium in tht total bases.
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di«t« that a. the ^I^tt!^ **^ ****«""• '"'» '"-

of chemical piracy. WelU No. M oV '^* ^"^''^ a. a oue

that the abor«.n.l *** "'"'^ *^*** ^''' No. 3 and alw

ddence and it look. a. Tt;:^t:;7Zllo"Tl^.l'^m-«ne«um from the watei. of welb nS W O^^o °^.^
but no explanation can be given^ it

'
'
*°' "*** *"'

«ii-Z*i5i^'':^b^ r' »-«• »0P corner of the

No!m conUi,»TvJ^^^.'°* "•««^» ""tent, well

2«-ofer«,":Lireii'cii^r^ t
Wdl Noli whw? ?Li .

**"• ''**• "• »«• "d M6.

it^bi^iJ^:«i!^;:;r?orJi:^^^^
outddrts of Mootnal lln*Ji J!^ .

*~ *'**«^ <» t^

•boormal cLaJlrt^ SS^'V^^Sf^of^^ «pl«iatk« of the

J^-ewell. which «and ou^nZ'^'^^^'^r^^^
iSTthaTur^ sz:'.-^Zi"^^

the^iimrtiarburto ^S^ .
^'*^** " P«dpiuted at

^^^^
anie out « greater amount than the cakaum car-
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M
A. well No. 101 oontaiiu much Mdium the relation between

m.giie«um and cddum i» more uncertain, but it is «g„ific«,t
that .t too and well No. 47 AauUi appear e«eptionaU^^e
they are both in a region where a caldum influence ariaee in a•odium area. The caldum influence here i. probably caldum
carbonate a. ha. already been .hown. but in thi. JLo^Z
totion. are not m clear a. before. «r.ce well No. S7 high in cal-dum » rather high if anything in magnedum. well No. 101high in .odium i. rather low in magnedum. and well No. 47

SSL? ^"'"- "u*^ '°* '" "»«"«""»• The important
thing to notice i. that on a boundary between two aieaa like
tnia, the magnesium ratio is upaet.

«lto «e^^ r
• .IT***

*^ P°^""*y *'"* magnedum"Ute are derived from the lame aouroe a* the aaline lalu ofodium end caldum and that the well, whidi ariK in the northern•oduim .r«i dMMiW have a high content in magnedum. whiletho^ whidi ar»e eaat of Mount Royal in the Mdium ami caldum
•««. diould have a low content In magnedum. A rtudy ofngure 1 Aow. that m a general way thi. i. the a«e if the welbNo.. 100. 154. 12S. 64. ami 146 are cootr«ted. for exam^^.^S
thewell. No.. 135. 178. 167. 10. !34. but more analy^i Jen~-«ry to wbatantiate any inference of thi. wrt becauK
•n«gulantie.oceura.mtheca«of wdl No. 3 described above.

. ^i" rr'*'*"' *''* '** •* »*'*"* to »»*nd. •how that by

«fa«»ce. an be drawn with regard to the proportion of m^-acatum m the water..
^^

maJll™**^,'^"" ~"*"* **'°*^ *^ proportion ofmagnewum to calaum incieaM. too.

th.«J ^*»P°^"«"«neofthemagnedumdUoridearimfrom
the Mme wurce a. the Mline mIu of Mdium and caldum and in

Ste ^rJ<SI*^*^
*^* ~"'*"* °' magnedum i. high and in

(3.) On the boundary between the area. diaracteri«d by the
Ptire type, of water ami where the* mingle, the caldum mag-n««ium ratio i. o ten upaet and thi. can Mmetimes receivTa
•atwfactory chemical explanation.
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Potatnum in th* WaUrt.

WelUVi'Jrurf^
the Pau«un. bc«, detenni„«,.

. ri*
" 2 1 • • . - .

; f'
" - 20

• W. " - 300 - - - - .

-um lower in .rtei2 ^^^^21?^^^°" ^^ P***^

to oonrtltute 23 per <^t o7S,e SSi. !!i '^ ?* P"*^"-

•odium which u o{ littlTjm;^ »»Uin«| fa the ioiJ. wd

round w.t«h.ve u^ ^^an.^tTX:^'^

»«vw»e. But whether thk l.\^r^ -^^ here to do the

.v%t.^K"»:F'^^-
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KartftliMM M C0mp»iiHmtl ik$ Sam W$U t DiftmH Tirnu.

An ntreme aeriw of MuOym extcmUnt ovw • pwiod ofywn hu been obtained for the UimntiM Sprinf Water iraUM and abo for the CanMlian Padlic Railway AnciM ahop iidk
Noa. It and 100.

^k —
The analyaea are ahown graphically in Figure I.

Conaidering well No. 4S, it ia at oooa appumt that tha
concentration variea much more than the relativ* proportioa
of the oonatituenta-a fact already referred to, to ahow that tha
concentration of a water often variea without any accompanying
variation in the proportion of the conatituenta. The pro-
portkn between aulphate and chloride rnnaina fairly conatant
all the way through with one exception. The water which ia
moat dihite. oontaina the higheat amoont of carbonate (October.
1892) and the weU with the higheat amount of atnng adda ia
one of the more coBcantrmted. Thia eeema quite in acconknce
wito the nungUng of aaline watera from below and dilute todium
carbonate watera higher up.

Turning to the Canadian Padlk lUUway wcUa the remark-
able umformity noticeable in the caaa of the Laurentian analyaea
ta not quite ao noticeable here. Well No. 100 ia higher in cal-

i!!"^^'*" '^°- "• **• ••*«' " •»**• «»no"trated. and it ia
<*Wr well. The analyaja made on December 6, 1911. iawyhigh in calcium and atfong adda and haa alao the higheat

concentration.

jJPir*
"*" *** **• *****'°'«' • c*Wum aulphate influMwa

in depUi. and thia ia only another Uhiatration of the indepand-
•nee of the conatituenta aa it were and we can apeak for
enmple of a aulphate faifluence or of a caldum iafhienoe and
only aometunea conjointly of a cakhun wlphate infhienoe.

An«y«i U appeara fairly uoiforra with only one eKcption
." •• ••^ noticeable hen that the coooantratfam variea

much more than the reUtive proportion of the conatituenta and
the analy«a with the kmeat conoantration containa the higheat
percentage of carbonate. The analyaia of Match 16. 1908, ia
exceptional m ita iaige amount of cakium and in that, unlike
other areaa. the concentratkM ia atiU low. It la alao noticeable

?%-'

>Jk
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CHAPTER V.

DMCllPnONS Of WILLI.

i'—M. B. Angiu, B»q.

This «di Is 233 (Mt detp. It hM • dtonwur of 4f
•od yMd* 4<.000 f»Uoaa • day. the »•<» rWaf to whhia
12 fMt ol the mutaea. TIm vmtw b Mid to be ol
quality.

i—Mnm Am$tnmg omd Ctak-CUMlnl fh.
UrMtm Ut 293, SimUrmi WtU.

140.

fi

In baring thi« wcU wmtcr wm tttnxk at 3S0 fMt. the flow
taereadaf in quantity with depth. AtSOOlMtborii«opmtk»a
wnvdiaoontinued.

FUty feet of days and gravek were fim penetrated, then
2S feet of a thaly rock poenbly an outlier of the Utica. The
remainder ie a HmeMoneof uniform hardneaa, and gave eufRdent
water to beep the drill worUag eadly.

In November 1893, the water waa 50 feet below the nirfaoe
•Itwtoving been pumped from a depth of 100 feet for 10 houra.
In December lt94. the water ttood at the 100 foot level after
a reet of 6 boon, the pump then being 3S0 feet fnm the mirfaoe.
The water ie oi good quality, with "tracee of iron and eulphur."
10.000 gallona per diem have been pumped.

3.—M«ssrs Betding, Paml, and CtmpBmy On ikt eamal tar
Ikt SMg$t4tir Strt^ briigt.

The weU is 548 feet deep. It is 6 inches in diameter and
yields 91,000 gallons per diem. The water rises to within 10
feet „i the surface and i» hard. The rock was ewsountned
64 feet from the surface.

:«:^'^>n^

WT'i
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4.-Tht ButktttB oa C^mpwy-Vilk St. UmU.

.U^r^'.'V»°"«««»^ It !• fa tho «lid rock «d th.

Sl«Li?l!^ ^J!?'?""^
«kJ hold. . «di «nount

daily but the mudmum cafMdty b mudi ciMter.

5—C. 5. Cmn^M. E$q.—D0rml.

per h^ '^'•hT/'Ti'^u -^ y^ «» i^^ ol w.torpwhour. The hole i. 4{ inche. in diameter. The water ia oftoed quality and riae. to withfa 20 f^ of the mirface

^'"T^ ^"^••" ^'«*"« Company-218
««•«.. (Ma*M numlm lot 502. St. uj^s w^

feet '"b^JS" •""• "^^^ •*™** at a depth of S«0

Slrift^J]^ J^ ««*«I the drill went th«^ SO f«»tof drift. 35 feet of which was "haid-pan "

m.uiliU;;!**'.'^'
» 28 feet betow the «irf«e. Ph^,«q«i«m«.t. only nece.iit.te the pumping of S.OOO gallon, perd«»n. although the te«ed capacity i. at leaat 24.000 ffSooT

Dttonmuf
i



•hw.Edwvdi on OetolMr 10, IMO.
VMMMtobyMr.

CBbfkH M Nsa. .
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N^afH M akfuw,
NkNflM M akriMi
FrMMd

Grate

MOQ

OOM

oons
O'OBM

rriOirfct'.)

Thto !»•« Md No. 99 •!• ooiiaoct«l unikfiitittnd • th«yV found to pump on* anotlMr dry. Borb^ tbt Moood way
?*•/ »|»'^"«* «PMlty hrnr by ont-lMtf thu tiMt of wrilNo. o ~*—

—

3?

on. Irir^-irJiri *?J!^'*'^
dqHh Of J6 fwt. tb« diuMtw biinf thm r«duc»d to 44 indM.

I"JLT!*^'~L'**'*~^
•*• **^*' "^^ *««•«»»«• to within

ZSli^!^«5*Jif^ '""^ but h- not M yet b«.•njh^ The .lid nK*w»r«K*«| 32 fart from the «,,(«».
After ttriWnt wtt,, ,t • depth of 300 feet, the boring wu con-
tinual to • depth of 678 feet, without any nppradnbk incmn.
in the quMitity of water beinf obeerved.

7M^ "**«*^«*" «~ •M«k to • depth of 306 feet and yields

JSh^fcT^ Tbetockwa.re.d-datadi.t^K.'oril
fmt from the eurfaoe and the water, which wae of nod quaUtvnm to within 30 feet of the mrfan.
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St.Httm.

SrtiSL l:J^. •" *•*" ""«•»"«* to . d«pth «i 1 .211

•iid the rock WM rMclMd .t • dtpth olSlhntnm th« miHum.

ThkwM k ill 1^ fittp Md ykkb S.OOO g^loM m hour

o* thJ^Jil;;!*^''
•" ^:^ -^ »*• w.t« by th. ch«ni««»• eompwiy. the «*ut. bdnt f4v«, in rail- to th. i«p«kl

CslciMM

GniM

MiMral

Toul lunteMi.

4-9]|
OIM
IJJO

J-7M

I0-7M
4S7

U-40

ION

J*!*
// Mtf Ji-CMnOimm P^eifie MMmy wfk*kopi, Hock*.

«» » le« apm. They are connectwi uiiderfit,und and •ome

^ .r^!;^- .""Pr~>* « ""o"""! -ome Interertin, lightupon the condition. oT undenround water circulation.
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Well No. 11 was started with 8 inch casing and then 6 inch
casing was used for 125 feet. The water rose to within 6 feet of
the surface, but on starting to pump with a 6.inch duplex pump
the water soon fell below the suction level and an air lift was
put in. The 6 inch casing was utilized and an air pipe 1} inches
in diameter and 101 feet in length was put down. The discharge
given was 12,000 gallons per hour.

Well No. 12 had 186 feet of 4-inch casing. An air lift was
necessary in this case too and 150 feet of IJ-inch pipe was era-
ployed. A flow of 4,700 gallons per hour resulted with well
No. 11 shut down. When Nos. 11 and 12 were running together
No. 11 only gave a flow of 8,000 gallons per hour and the com-
bined flow was 12,700 gallons per hour or only 700 gallons more
than when No. 11 alone was pumped.

Next 50 feet more of air pipe was tried in No. 1 1 well. The
result was that mud and grit were forced into No. 12 well, the
discharge from which was greatly discoloured. This was due
to air being delivered below the casing. The flow from No. 11
was not increased in this way, and that from No. 12 was practi-
cally zero when running concurrently. No. 12 was shut down
then and No. 11 left running and it gave a steady discharge of
12,000 gallons per hour.

To increase the flow from No. 12 it was planned to sub-
stitute 200 feet of S-inch well casing for the 4-inch casing, but
only 101 feet could be put down as the pipe stuck in a bed of
boulders. Further the lift was reduced 13 feet 4 inches from a
height of 42J feet which the receiving tank originally stood at.
This gave a lift of 29 feet 2 inches. With 120 feet of IJ-inch
pipe and with No. 11 shut down the discharge was 10,600 gallons
per hour. This was an increase of 5,900 gallons on the original
flow. At 11 a.m. on June 21, No. 11 was started again. The
combined flow was 18,000 gallons per hour. At 5 p.m. the
discharge had fallen to 16,700 gallons and on June 22 to 15,000
gallons per hour. The combined capacity seemed to remain
constant at 15,000 gallons and this flow is regular. The water
level in No. 11 fell 21 feet after seven days continuous working
and rose 6 feet in a rest interval of 33 minutes.
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well No. 11 by Milton Heraey Company and are riven ingrains per imperial gallon.
*^

C« cium carbonate
Calcium sulphate
Calcium chloride
Magnesium carbonate.
Silica, etc
Total encrusting solids
Sodium carbonate
Sodium sulphate
Sodium chloride
Sodium nitrate
Organic matter
Non-encrusting solids . .

.

Encrusting soUds in 1,000

Total tolii

imp. i.als

.

"Idii

2-34
36-35

i.aaastral lot No. 35, Parish of Montreal.

horint^**'
*'*^*™"« 25 feet of clay, the drill rtnick rock and the

aaltM-^n^**""
" "^'l.PT' ^^« "'^^d ^^ «>>Phur andsalts and is unsuitable for use in locomotives. An analvJs^Phed by the company shows it to have the foll^n^c^

position in grams per imperial gallon

:

Calcium carbonateTTT
Magnesium carbonate.

.

PoUssium chloride. ...
Sodium silicate (NatSiO,)'.

.'

'.

aodium sulphate
Calcium sulphate.
Oxides of iron and alumina.

Total.

15 133
4-347
1-34
2-56
3-21
9-09
0-42

36-090
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14. Convent of the Sisters oj the Precious Blood—Notre-Dame
de Grdce.

Thii well was lunk to a depth of 296 feet. Water was
obtained, the well yielding 1.500 gallons an hour. The water
rose to within 20 feet of the surface and is said to be of good
quality. The solid rock was reached at 42 feet from the surface.

15. M. Cousineau, Esq.—Lot 251, St. Laurent.

This well is interesting in that it is one of the few flowing
ones of the district, the water rising to a height of 7 feet above the
surface of the ground. The well is 128 feet deep. 40 feet in clay,
and 88 feet in limestone; the water is pure and of medium
hardness.

16.—Dr. Robert Craik—Lot 192, PetiU CSte.

In the boring of this well, water was struck first at 250 feet,
but not in sufficient quantity to keep the drill wet. At 305 feet,
however, additional water was obtained which rose to within
10 feet of the surface.

The water-bearing stratum is shaly in character and the
water was at first impure and sulphurous; but these qualities
disappeared on continued pumping, giving a pure, soft water.
No analysis was made beyond a few qualitative tests which con-
firmed the excellent quality of the water.

In order to test the capacity of the well an engine was used
which pumped 5,000 gallons per hour without lowering the water
level more than 20 feet below the normal position. A windmiU
with a 6 inch stroke is now used; the pump is down 80 feet,
while the pipmg (4 inch), continues 30 feet below the pump.

17.—Mr. Curran's farm.

The well is situated about halfway between Montreal and
Back nver. about one mile east of the hotel. It was sunk to a
depth of 260 feet and yields 1,000 gaUons an hour. The water

II
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rises to within 6 feet of the surfaro TK« 1.^1 • .c • .

rate nf sn «.,ii •
'" '" PU^Ped every day at the

water Thf i*^'

P*',""""^'^ '^^'^^"t exhau8ti„gThe supply 0Iwater The sohd rock was reached at a depth of 50 feet rom

Sflton ?"»
''"

''^fr'"" °' *•** ***" hasVn made bVrMilton L. Hersey with the following results.-
^

oSl'^ii'"^ "".'' '^^ '"'"•°" (« 8^»i"- to the gallon.)

R^Z^Til? 'P-'t'^^^-No charring whatever.
^

ho„»f ? !7 ^''"*' °" *«=°""* o^ ""^l amount of bicar-bonate of «xla naturally present in the water.CWonn^JO
-4 parts per million (2 • 13 grains to the gaUon )^^ consumed— 155 parts per million.

^

purp^."
'*" '"'°"«''^ '" *^"^''«'y satisfactory for drinking

J9.-Messrs. Dawes and Company-Lot 202D, Lachine.

within' totf:' rsj?r"rr'^^"^^ ^^^^•^ ^^^ -

:"2 itsi^pS ^u * .'•^^^^ ^ ^"ndrpj-rth^s;a 2 mch pipe, without lowering the level. The teraoeratur^the water was constant at 48 degrees F. throughout the V^'germination of the water was made by E. B. iSnrSEsq. of Winnipeg, with the following results:-
^

The water was somewhat turbid.

Loss on ignition 1.050 parts per million.
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1^

Nitrogen at albuminoid ammonia
"

a* free and laline
"

.
ai nitratn and niirilM

Chlorine aa chloride*
Phoaphatea
Oxygen abaorbed at 80* F. in IS minutet.'

" 4 hour*

Graina

imp, gallon.

006
3t
21

640 00
trace.

0-336
0-744

On ignition, there was no blackening of the total solids, i am
of the opinion that the sample is fairly free from organic im-
punties, but contains too much saline matter to be a first daan
water.'

An aralysis made by Frank Faulkner, Esq., is as follows:—

l^.t?J^^*:: 0-720 parti^SlinnSirAlbuminoid nmmonia .'

......,,,,,', 0-170

Grains

imp. gallon.

Chlorine
Nitric acid
Sulphuric acid
Calcium carbomite
Lime otherwiae combined.
Magneaia
Sodi

Saline reaidue
Organic and volatile matter.

Total aolid reaidue

44-80
None,

lit. 28
20-58
51-83
22-36
undet.

271-60
54-46

326-06

The following represents, according to Mr. Faulkner, the
most probable composition of the saline residue.

Calcium carbonate.

.

Calcium sulphate. .

.

Magneaium sulphate
Sodium chloride. . .

,

Total

20-58
125-84
67-86
73-92

288-23



of irregular cracfaa^rSli! ,ht 'T"1°"?
'' "«» ''^ « "He.

late, and that wa^rT. n^^^JLi?"' ***"='' ''"' ''«»*^' "'""
ing Proce«t .Teh .t ara"f/:f

«^^° -h a «ti.factory filter-

and porous rock- A ««,.-
'^"'"'^ "''^"Bh sandstone.

20. W. B. Dickson, Bsq.^Lot 2i Lon,ue PoinU.

Thi. well i. 170 feet deeo 100 f».« i^- • ^ .,

in linie.tone. The mVL^^ \ ^ ^'"* '"drift and 70 feet

It is impure.Ji l^^^uZ^
^'^''' '' '"* °' *•>« -"^^«*-

hydrogeS. C w;tTr oum^ r •"*"^*"' '^''' sulphuretted

peHectlvblaclc. J^grSL^^lS ^t^r"*
^^ ^- ^

~rface and thTboTng^" t
1??*'' °' ^"^ ^"* ^'^ ^^e

when the work ^^^Ip^T^^^^^^r ''1'^T'
*' ^-^•

been obtained. The hdSt Tin^h • T '"^P'^ °^ ''^t*^ ^ad
rose to within 8^t ofthe sTrfa" '"-STeT- '"2 *'"'' "^^^^

through drift containing <^u7de«^: Ji'^""« '^"^ P*««l
depth of 90 feet. Anah«„H»^» , T*" ^""^ "^<=*'«1 at a
but now it istlytS ra^';:;:^'^

°''"^ ^''" " °^^-«''

Colbome street.

are clocked up and the water from thi. weU

Wmam Daw and Company-186-m

II
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U only u^ for cooling purp«e.. The water I. .uted to bedmaKreeable and .ulphurou.. None of the well. .pje7r o b^connected^ The dm (No. 22) wa. .unk to a depth orjiofew.nd yWded 24.000 gallon, a day of water which'^ro.; to^tS
50feetofthe.urface. Ft wa. .uted to be pure.

'° ***"*"

The «cond (No. 23) wa. bored to . depth of 420 feet butthe amount o water obtained wa. too .mall to mlTe Sewell^f any value. It. however. ro« to within 40 feet of tl;.

oer rj ""S-
^^°- 1*^ "

f
^° '*** "^ ""^ y^*W. 60.000 gallon,per day. Th.. .. the only well which i. u.ed. The water i.

.K» 5 !? 1^° "*^' "*^*«* on thi. property, wa. aboabandoned at a depth of 1,523 feet.

26.—Akxand«r Drummond, Esq.—PetiU CdU.

Thi. well i. 500 feet deep and yield. 350 gaUon. an hour, the

re:rb:rtj;: rrJr° ^-* °' ^'^^ -'^^ ^^^ -^ ««

^

life
f*».

^7.—A> Ceoffe ,4. Drumnumd—BtaamsfieU.

In boring this well, the drill first pa«ed through 10 feet ofdnft. followed by 415 feet of lime.tone. At 425 wati l„
^t but hard. A partial log of the boring., from 215 tJiS)

JSiiw,':"rLTT^'
^"^ ^^^ ""^^ "^ ^^^^ with the

.in.e.lT^:::2f?irre'i:^^bir^^^^^
At 325 feet the rock i. a light-grey dolomitic limeatone

r?th nrl :• n*^
*'

'*^u^* '^ * '«''* "^ ''«Wy .UiceorS
with practically no carbonates.

«" ««

«,h.vir^* "!!!L!*J*°
^"'^ '" * "Kht^y dolomitic limeatonewhich .. .ucceeded at 360 feet by a dark grey bituminous liZ
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foot !:::^^zt;:^zI'J^'z''^:' ''r
'''- --' •» *•-^

no bed. compar .»r!rr -
, f

^*^^ formation, there being

«« the Chilli
"' "'"^'~"- ""'^•'^^k which under'

The well yield. 1.300 gallon, per hour.

M.-J. N. Dfummond, Esq.-Lol 199, Pniu du.

breath which w« the watlr^rin*"* l"^^
*" «"«»"«««d.

had a honeycombed charlSlr ' •"'*"" "^ ^'^- Thi.

portion of the ^k or ^Nv*^ I
""°^'" °' »»'* ^'"We

« friction brecT Se^t.^' ' '^"''^ «"* «"«» ^V
fwt of the .^SL aid '^ ''"*• to within 25 or 30
below thluet;f*^he^ ^"r';**' '^"T"'"'

'•''• *° '<>*«' «»

^^—ff. ^. Ekers, Esq.-Lot 20S. PetUe CSte.

and maintahi. a con.tant Uv,l »» « / u ? * '""''"'" hardnew
well yield. 600X. JijW ' '"* '*"*" *"* ""'•«• ^^e

JO.-£*m' Br«wr3^-^ 5/. Uwrence strut.

«.rface. but on'^Lpi^^J*,*" "T" *° :::i»'in 10 feet of the

tinued pumping faib to lo^T"!'?,»° ^ f*«t. Con.
a» much a. 25.000 gSl^J 1^24 h^! .! •

^'*' **^" ''" J^*'****

"unknown. rSa7^^i.^?h "^^
'*•

T'*'""'" ^P*"*''
McGill Univer.itrJ^e^r^l, LT*'*!:

'''' '^'- •*""»» «'

gave the following ^t. _- '^ '
~"'^*^ °" ^^^ ^5. 1892.



ao

=SS-ca»i«'~

'•»Ul rMidiM. . .

.

L05 by caldnation
RmUm •(!« caldnatiM. ...'.

Matnwia'. ..'.'.'..',

Siilphuric add
ChbriM
CarboMtM of alkajb
Nitroui .CM. .T^
Nitric acid
Ammonk
_• (•Ibumenoid).'.'. ..';;.

I B« organic MibMancca rtouire
osygen ^

Ifon

Temporary hairdneii
H^cnnancnt hardncM
Total hudaum^;

5400
9MMM
3-30
216
9M
3SS

II 13

37>
3M

34- 16
2-24
ISl
*-72
2-49
12M

OU
trace*
66;2, (E.,1.)

7.79

ir?£Sf-----*^'^^



Cslcittm oKid« .

,

Magnwlum oxid*
,

.

'!?* ••»«* •lumlnluin
CnloriiM

SUicoii oaM* . .

.

Total loUdt...
I

0«yi«> cotMumed in moi.t comburtlon

Sod um chlorid*.
Sodium lulphait
Sodium iilicait.

.

.

Sodium culioMt*.
Calcium carbonate . .

.

Magaadum carbonata

Tout

31. 32, and 33.~ExceUiof WooUen Milb-m Ontario str^.

.ite J;„rr:i^;|;rtt.^o^-V now occupl. ..

in the th^ «rre^^' diJ!rt."~'"°^^"«''
^—

-

befo.eheH™e.t«.ew„„JeS' XrTa. ^J'ob^rij



•bout 600 fr«*t. but th« boring wm continuwl to • furthtr tkpth ol
212 feet in the hope olo(H«ininf«|«ner quantity. The water i«
pure AiKi free from eulphur and i« pumpnl from an m-Unt level.
Th* ntAKimum quantity which the well yicMe, however, ia only
aiiout ».000 Kiiikma a day. In the nvjmlnf , when the pump ia

•tarted, the water level ie 100 feet below the turface, but during
the pumping it ia gradually lowered to ISO feet, at which it iw-
maina cimatant. The diameter of thia hole ia 6 inchca in the
drift, after which it ia reduced to 4 inchea in diameter, the hole
being lined to a depth of 400 feet. Sample* of the boring* from
thia well were obtainni down to the J40-foot level, the rock on
ejun..natk>n proving to belong to the Trenton limcatone. Bcfor*
the heavy earthquake which waa experienced In the ytttr 1W7,
the flow of thia well waa about double the prwent flow.

The third well. No. 32, waa eunk at a depth of 754 fett.
Some water waa atruck at 500 feet and a further aupply waa
obtained at 740 feet. The well yiekia J,600 galkma an hour, or
about 86.000 grilona a day. In thia well the water riaea to within
20 feet of the aurface. The hole haa a diameter of 10 inchca at
the aurface, after which it decreaaea to 6 inchea. The rock ia
35 feet from the aurface.

Theae wella are intereating aa ahowing the great variatkMM
encountered within a very limited area, not only in yieki of water
but alao in the height to which '* water riaea. aa well aa in the
thickneea of the drift covering. Mr. William Bell, who drilkd
the holea. autea that there waa dittinct evkknce of the exiatenoa
of fiaaurea and crevkea in the limcatone through which theae
boringa paaaed.

34.—Tk« FtnUn Leatktr Comt any—141 Franknae tirttt.

Thia well ia 1 ,025 feet deep and might be daaaed aa a dry well,
the amount of water obtained (4,800 galbna in 24 houra) being
too amall to warrant the well being pumped. The rock liea 60
feet from the aurface.

35.—M. GaUbert, Esq.—929 St. Catktritu ttrtet.

Thia well ia 454 feet deep, of which the upper 56 feet ia in
drift. The water riaea to within 5 or 6 feet from the aurface,



•ndthr amount obtained daily (not th« nwuimum cajiadty; ia
25,000 g illofM. The diamettr ol th« bore i« 4 incbaa.

A paftial analywa o( the water w.. maiir by Mr Mdton
Hmvy, and gavt the following reMilt.. •tate«l in grains ptr
imperial galkm:

]CWdyi of iron and •ittnttiM '..[['.',

Tct«l wIM, ptr tmpertol gaBpa. . .

.

-ar
S2 JO
« 2)
I M

tract

•010

The water haa a diatinct alkaline reaction, a alight mlnerd
UMtc.and waa aoiiMwhat turbid from Mmpendcd clayey matter
Tha temperature ia conatant at 51 dcgreM F. throughout the

Jtf.~/f. CaUkmut, Etq—909^10, Dftkttttr $lrut.

'"••••JniySOfeetdeepandhaaacapwrityof J0.000gallona
of water per day (24 houra). The water ia of good quality and
rtMa to within JO feet of the auHace. The aolid rock waa
reached at a depth of 46 feet from the surface.

37.-Tk, CM4 WccOm MilU Ccmpany-^2t9 DtUnmi^
cmntu (Cadattral No. 1,492) Si. Mary's word.

The well ia 410 feet deep. 3S feet in the bouMer clay and the
mnainder m a limestone of uniform hardncaa. Tlie water roac
to within lOfeet of the surface and 2.800 galkMa were pumped
per hour. The original owners no longer o -oipy the site and the
7*" » "o* no*' ™«1- A chemical examination made by Prof.
J. T. DonaW. on November 13. 1890, gave the foUowing reaulu.
the hgurea bemg graina p^r imperial gallon:—

"Mineral matter, consisting principally of cakaum sulphate,
with a small amount of magnesium sulphate, 49-63. The sul-
phates render the water hard, but. apart from these, it containa
nothmg to render it unsuited for use in dyeing."



39 and 39.—The Gould Cold Storage Company—tomer Grey
Nun and William streets. Two wells have been put down on this
property. The firit of these was sunk to a drpth of 500 feet,
at which level the drill was lost, having become jammed in a crevice
in the rock. It was found impossible to recover it and operations
were not resumed. The well, therefore, was abandoned, no
water having been obtained.

In the second well, water was struck at 360 feet, a yield of
10,000 gallons per day being obtained. The boring was then
continued to a depth of 1,301 feet in 'he hope of securing an ad-
ditional supply, but without success. The water is said to be
pure and it rises to within 40 feet of the surface. The drift
covering here is heavy, being 73 feet thick.

40.—A. Goyer, Esq.—Frontenac Cadastral No. 1,697, Hockel-
aga ward.

In b. ring this well, water was obtained at a depth of 375
feet, the upper 30 feet being through drift. The water is soft.
It rises to within 10 feet of the surface. The maximum capacity
of the well is about 9,000 gallons per day.

41.—F. Goyer, Esq.—Cdte-des-Neiges village.

This well is 250 feet deep, limestone being struck about 25
feet below the surface. The water, which is very hard, rises to
within 10 feet of the surface. The maximum capacity of the
Well is not known, but at present from 8,000 to 9,000 gallcms
are pumped daily.

42.—M. Grosboyau, Esq.—1,675 Papineau avenue.

Cadastral No. 161 Delorimier municipality. This well is

350 feet deep and is wholly in liniestone. The water which is
soft rises to within 17 feet of the surface.

43.—Chas. Gurd, Esq.—39-42 Jurors street. Lot 696.

In sinking this well, limestone was struck 18 feet from the
surface, and water was first obtained at 440 feet, but the supply
was very limited, becoming exhausted in 8 houiB when pumped
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through • 2 inch pipe. Boring was then continued to S12 feet

I^^ld 4Z '^ ""• '"
u
* '^"- ^ P"™P'"«f' '«>*«ver. it will

^r,t^-^^f '" '^'^ "•"* **"'• '^^ '^ '°^<^ above that thewell ..drained below the 360 foot level where the pipe ends imd•^ hour, elapee before it refUI.. The water i^ .TrTgt !^^^ted with «.lphuretted hyd«^ ga.. re«mbling In tSir«pect the water obtained at Viau'. well, Mai«mneuve.

44.—Mr. Hampton—Lot 40, Longue Pointe.

•K«T'*''
•''*" ^^ ?)'"'' '" limestone to the depth of 502 feet

r^ttL" llT'*
•*''"*

""^r
"'°"«'y impregnated with ^Churetted hydrogen was .truck. The water i. unfit for u«.

45.—A. Hobbs, Esq.—OutrmoHt—Near
Katlway Company's roundhouse.

Canadian Pacific

in 24^^" TK
*^ ^T '^^r'^^ " "^"^'y °' «•«» gallon.

"f?- ,T"* ''°'* » <5 mches in diameter and the rock was metwith 5 feet below the surface.
u me rocK was met

46.—Edward Hughes, Esq.—Lot 4S7, Cite St. Michel.

level'?2o'Stl7 'Tk****^
'"'°"^ '" "'"«'*°"«- ^^^ '^ater-

il?»j J • ^J^ *•** ~^*"- '^^ *at" is «>ft and can beobtained m considerable quantity.
" «ui oe

Part^is^'sTJs.'^'"'
'"^^-C^ ./ St. CatheHne and

is in Sf.Tm''",* '^"^^ °' ^" ^^*' °^ ^^^ *•»« upper 56 feetIS m the boulder clay, and the lower 269 feet in limestone.

is fitt^',^?r,
"""

*°u'^*^•"
^° ^"' °^ *^« •'"^*<=«> and the well«fitted with a pump having a 36 inch stroke which deliver aregular supply at the rate of 36,000 gallons per day

J^

4
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In 1891. a few weeks after the well had been completed, the
water wa. examined by Prof. J. T. Donald, and the following
!• the result of a partial analysis, suted in grains per imperial
gallon

:

Cijiciuin carbonate with a little MgCOi
AlkaliM ovboMtet with a little lilka.

.

Sodium chloride
Cakium tulpliate
Siupended matter

Total

14-32
531
9-38
12-65
2-04

43-70

....
The «»Pended matter shown in the analysis caused a tur-

bidity which continued even after the well had been pumped for
several weeks. Uter on, however, this disappeared and a per-
fectly dear water was obtained.

^—The Laurentian Baths, Messrs. Robert WkiU and Com-
Pany—20S Craig street.

The well is 285 feet deep, of which the upper 60 feet is in
dnft-clays and gravel»-and the lower 225 feet in limestone.
Water was struck at 270 feet. The water rose in a pipe to a
height of 20 feet above the surface of the ground, and flowed at
the rate of 10,000 gallons in 24 hours. At times, however, the
pressure has been found to vary somewhat. On one occasion
shortly after the boring was completed the water level at 6 p.m.
barely reached the surface, but during the night the water over-
flowed the 20-foot pipe and flooded the building. The well is
now pumped and yields 40.000 gallons per day.

Four analyses, showing the composition of the water at
mtervaU during a period of twelve years, have been made by

f^2Ifl^ K ;,?°^i *"** ^°^^" ^^^ * "O'* '««"* analysis
(1908) by Milton Hersey are given below, in grains per imperial
gallon.

f- K<^ ««



87

Conttituenta

Cakium bicarbonate
Calciuin carbonate.

. .

.

Magnedum bicarbonate
Maynewum carbonate
Sodium bicarbonate. ..'.'.

Sodium carbonate

October 28,
1891

Sodium sulphate
Calcium sulphate
Magnesium sulphate
Sodium chloride
Potassium chloride.

.

Silica

Heavy trace

August
26, 1892

27.2S*

6-85

Total
Organic matter.

2-32

36-42

26- 74*

6-23
3-47
1-69
959

March
31,1896

January
1903

1-98

'

1^72

'32^37

9 30

1-78

22^37

9^44

March
17,1908

5-40
0-77
0-43

41 -72 51-97

5-38
0-43
0-49

2-57

"i'-ii

16-32
19 31

41 02

•Alkaline carbonates with a little silica.

9-38

6-25

'

49-65
2-59

|«^ proton *rT^^'Z, "4r"Sh*lrIt .uch a suitable drinkine water TkiTT ,
"?' '

«a examination proved not to be lim«f^ TutT^t bick

dcMomite. Before the blowpipe both the rock and veins fuse on

^ff^Z^ \'^'?''y «'^- '^^'' «»>»'« i» evidently part Tone
:l^:

"^^ ^•^''^'^ «-• inter^tratified with the T^rton ,iZ

H.-^J*'^
earthquake which occurred in the autumn of 1893 ore

a£ :I?zr^i "^^^^^^^ - ^'^-- -^-^^^ '-dr

well lTu7^^/^'^'^a^^ ^'°'" '^'' *«" a"d the neighbouringwell No. 132 .sdrawnoflF .mmediately and used in the manufacturf



m

K"

88

used to .upply thriai^anTwell"''"'""!'''^^^^^^^
Turkish l>al etc./o?the nrei"''"T' T;"""'""^

'«^'''

the short distance which it 1 ^^^^ *'^"' «^"«dering

acter an.I the voUe of h! w l""^"^-
'° ^•'•=' ^"^^ »»>« char!

on the I.and of Mont^^T'^V^rSt'? 0^".^^"^ '"^''^

wen No. ,32. While we., No. JiT,^a^r^ttV^" ^™"'

/^' ^ ^0-7-A. Iam> £„^„e C^A,„y_/o^o St. Catharinestreet

face. It is too hard to be used for K^-T *
* °^ ^''^ ""'-

gallons were pun,ped daHy
'^'''"-

'^^ """^ *'""^ 27.000

The second boring which is 700 feet deep, struck no water.

SJ.-The Lor^gue Poir^te Asylum-Langue Pointe.

from the surface

"^ '^'^'^- ^he rccR here is about 4 feet

half "^tl!:^^^:;:^^ ^^ that about
a spring issues from the co^ntnT^^I , 1^'^^^
an hour, or 60.000 gallons wr dl^ 7u

."^ ° ^'^^ ^^'°"«

rather large fissure whS h^ret?; ^"J"^'^'
"^'"^ through a

the line of'the boring aSough IS^SJ'f ^"'''"= "''''^ ^'°"«

onlyasingle small wLr-beSg^rvit^ltrun^-r^.
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52.-Mtssrs. Lovell and Christmas-63 William street.

The ~^t,;;h^;^XUtuVa1 '" ' '''"'''- °^ ' '-''-
•urface. The well ha. kr/n f J"*"

*° *^''''" ^^ '«« o^ the
the fim, in l5o3 wL "gJiXnl? '^?? «'^"°"" « ^^^^ and

.urface. The rock i, met with at a deXf el fLl' V^'°*
'^'

was examined by Milton f
„ ** "*Ptn ot 62 feet. This water

follows: ^ ^- "*"*y' *ho "-sports upon it a.

'Odour of water
Appearance of wafer

. .

,

Turhw . ^"'P*>uretted hydroeen.
Temperature of water

.
.

'^'"'"*'' *'»«" pumping ;, .topSd

&iid. villT""*' •'" evaporation

,

«„ SO^F."

OHn?" 7'".''? "" K""'"" ^ Partt per million.Udour of solids on ignition "° P"«» per million.
Charring of solid, on ignition. none.
Organic matter (oxygen consumed) , „ "one.

/T,. . „ '•" parts per million.

«t«,<fes^-L"°o\ht' .'u°,prrt;^K' '- ''- '^-"^ «" -p'-
Chlorine as chlorides

. ,„ ,*'•• ammonia >" 71 parti per million.

(Thi
* •*"• !» mi'lion.

of .he Pr^n^ of^sut&tSThytrci^nT' "'"^"'" """ '^^ °'' -«»"-»

Albuminoid ammonia . «,

.

NfiSlSiT""*"^ • n IJ*'*'** »*' '"'"'«'•
witrogen as nitntes "-Sj* parts per million.
pitrogen as nitrates very faint traces

I ir""'
""""^ '" "•--'^"tro.e broth

. . . . .
. „„„« what^e^v^i

»»niu^'^o^f^:^'Zn^ldT *'''J«='''"«»'le contomination «, far a. iu

53.~A. Martin, Esg.~Lot WIO, Parish of Lachine.

beJ thtJ^^r'^Therbu^^^^^^^^ ''-^' -^ ^-t
became exhausted, ^rfng trttfcnn. "I^'

"'^ '''' ^"^P'^
out obtaining any greaterirmeo" wrtrl^re7!^ ''•*'

The water Hses to withiiTfiTrstrrTrs^a
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i4.-M'»rs A. S. and W. H. M<utnmon-20S2\ Not,,Dam street, Cadastral No. 1303. St. Ann,; ward.

.uJr!; '^T' °' *'"'' *'" '^'^'^ *" •*"«=•' 68 feet from the•urface. and water was obtained at 750 feet. Boring wmcontinued to 800 feet, the Ia.t 50 feet being to provide a .in^hoe for the^iment. The water level i. 10 feet. 10 ?n"h«

When pumped at the rate of J.OOO gallons per hour.
_Ananaly«. by Dr. G. P. Girdwood it given below:

Grains
per

imp. gallon

Calcium carbonate.

.

Ferroua carbonate. .

.

Sodium chloride
Magnetium chloride.
Calcium chloride
Calcium tutphate.

.

Silica

Total.

23-33
044
15-36
13 11

26-80
1-28
3-08

Free ammonia 83-42
- »«• •iiiiwiKA .... aa ' '

Albuminoid ammonia ,, P*"" P*' m""'*)!*.

Some«ulphuretted hydniffeA i; ai;^',;^;;nt."

'

"!««••»• ">i"»n.

1«0 Jk'"'.!*"u''''"^''*
°^ **^' '^•^ "°* """^^ this well, but that of

iuted'l^ 'r::zr''' '' '-* ^'°- ^'^ -^-^ -^ -—
55.—Mrs. J. Mcintosh—Lot 429, Cdte St. Michel.

nr K V'l T'l" *^i
'*** '^'^P *"** *''« *««' rises to within 4or 5 feet of the surface. It is soft with slight chalybeate and«jU)hurous taste. The latter, however, disappears ^2 o^^gthe water to stand for some time. A steam^ump is us^ tJraise the water, the pipe being an inch in diameter

" " "~^ *°
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Wn/lir '^"»K
''*"'**^ •*" ^^'^^^'^l No. 28 of St. Mary', wardoetng the aouth corner of Notr^ nam. o^^ \t

'

what i. known a. M^LnTZ^JZ' X^^IT^T':: ^'

a deoth of 420 (^t tu i„
.*'*''

.
^^*«r *« obtained at

of 672 ?eet JtJout 1 """^ *" '*"^ ~"''""''l *« « depth

water ri^» • ^ obUining any increased .upply. The

thl A • u ', '^*'" '" 'I'a'neter down to the solid rockthen 6 inches for the next 47 f^» - u • •
^*'

Cakium carbonate.
. .

.

Munniuni carbonate
Sodium lulphate.

.

Sodium chloride.

.

Sodium carbonate.

.

Poumdum lulphate.
.

.

Silicatei of Iron and alumina

Fixed mineral salts

Toul solid residue at 127» C^om on gentle ignition of reside
r ree ammonia
Albuminoid ammonia
Nitrates
Nitrites. ...

Chhtiat
Phosphates
Iron m solution

Total hardness (soap test)
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r^t ^^r
***". '"^ ' """' *"*'• '"•"''y «!«"• •"«! •" of»i«-

The Wolog«a| condition" of the water i. ,t.ted by the anah^t

I^t« o T*"'''*^^'
'..'~* *'*'• '•« - *•" " »he «line chr,!

J^ter o the water .. of little con.equence. rince the firm require,
the water merely fw cooling purpowa.

SJ.^Canadian Pacific RaUway—Pbut Vigtr station.

longed to the Montreal Brewing Comp«,y. The water of wellNo. 57 IS no longer uaed.
Thi. well i. 502 feet deep, the first 80 feet being in "hardpw,."

^n ll *"m"' ""''u " *'' '"*• •"«* ''°'" the working oTThe
dnll .t would «em that the water roae from a fi»ure aboutSmcheawHie. The water level i. 36 feet below the .urface. ^
126.000 gallon, m 24 hour.. The bore i. 4| inche. in diameter.An »naly... of the water taken from the well on April 9.
1895. wa. made by Prof. J. T. Donald ; the re«,lt. are a, follow.

Cakium carbonate
MagfiMium carbonate.
FcrroiM carbonate
Sodium carbonate
Sodium chloride
Caldum ralphate
Silica

Total.

HiSdS"**
'****'*' combined carbon dioxide.

Graina

imp. gallona.

1503
819
1-43
3-7S
IISI
25-80
1-31

67 02

17-35
21-50

58.—Mount Royal Cemetery, near the Crematory.

m 24 hour.. The hole is 4} inches in diameter and the waterwhKAu, of good quality, rise, to within 25 feet of the ^aX.'The bonng .tart, in wlid rock.
"unace.
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ThI. well j. 1020 fret deep, the fimt 60 feet being in .Irif.Wate wa. obtamecl which ro.e to the .urface. but the flow wa.irregular owing to the e«-ape of ga«. A pump arrange! rtltewa^r from the 400 f,«t level wa. then fitted in the well jtfimt water obtained wa. dark in colour, owing to the dUtributk^th«,ugh it o minute fleck, of .ulphideof iron. At thlthne Zwell wa. vuited the water wa. running alternately darkrandclearer at interval, of a few minutt.. p'ving off ^a- which wh^ngnited bum« with a bright flame. After pumpTng for a Ume
n^ Z"ZLV^' »" "^""^ ~ '"'^^ '»''»» 'he pump ril c^W
the gt ::Se^°*l; :;' ^T'^":'*' ^° ^ dlLnt^u^irtUine ga> e^ped. If the well were fitted with a pump prooerlvcomitructed for the purpo*. thi. difficulty ari.in7fZ the

.Sid": f •'"*°"!i
'•'"*'**'• '» '-quiteprobaWert tt«.lph.de of iron ,. produced by the action of the .ulphu«tt«Jwater upon the pump rod. and iron c««ng. and that by c^^ nuou. pumping iu amount would greatly d«reL

60 and Al.-The Montreal Gas Company-Hochtlaga.
Two boring, were made, about 600 feet apart, the re.Dectlvedepth, bemg 1.850 and 2.550 feet. Of the deeJJr Well a^^f 2^^men. wa. obtained from Mr. W. Bell for e^rZluon TheJ

««orinrtI'°™ ^"^r *^ '•'~''"*' 2'^" '«>» »«vel.. Withoutexception they were found to be fine-grained, impure wliceT.

2^373 foot level the hme.tone wa. «, impure that the choI«U.ned their origim.1 form, after boiling in' dilute hydJl^^hloS;

of fZ°r f^P****
°' compariwn. typical .pecimen. of the rockof the aiaferou. from Lachute and Ste. Anne', were LZlS^

wJ^ ".T' 'r *''* ^'^^y »"d Trenton fo^^7"t'wa. found that the Calciferou. .pecimen. were wS i„

SSr Tm 'K
"^^ °^'^"«' ^^"^ "-^^ boring. aiTi^^m;h«h^ probable that the Ga, Company'. boringT termi^STnthe Calciferou. wndrock formation.
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.Ki.h*
2.200 frrt «nd2.J2S fwt r^prctlvly. chip, wm found

which arc evidently of igneou. origin, one • dark b^ir mlc. inp
•nd the other ii much derompo^d porphyrite. The* two ar^
prohal-ly fragmentt .,f dyke, which are connected with th« In-
truuon of Mount Royal.

ti—Monlrtal Cot Company—OUawa strtH.

After boring through 90 feet of "hardpan" and 9M feet of
iiRiMtane without obtaining water, operation, were di^ontinuwl.

tJ—Tht Mtmtrtal Hunt Ctu^—Outrtrntni.

Thi. well wa> .tarted on rock at surface and waa drilled to

'j .T^.li^*/r*
'^'" '^"« »• * •"<=»« »" diameter and

yield. J6.000 gallon, of good water in 24 hour*; the water riaea
to within 10 feet of it. nirface.

64.—Structural Stnt CompaHy—Lengnt PoinU.

Thi. well i. 514 feet deep and yield. 1.200 gallon, an hour,
the water riaing to within 25 feet of the .urface and having a
.trong odour of .ulphuretted hydrogen. The mIM rock waa
encountered 27 feet from the nirface.

Two analyM. of thi. water were made by Milton L. Heney.
the lirat being a umple collected on July 23. 1903. being pumped
from a depth of 25 feet below the «irface. and the\ecSd

^ ^5 fe^t"
"*""'*'' "• ***"• ***"« l*"""^ '«>" • depth

The remit, of thew analyM. are a. follow, in grain, per
imperial gallon

:

"^



Thk »tll U MS fm d«ep. and i. wholly in iimntonc. W.ttr^ .tnHTk .» J37 r«. but borin, w„ c«ntl„u«l « fm r.rtC

bwer«l after pumping 1.700 gallon, per hour for 144 hour. "S^water it Hlinr and it unfit for u«r.

tha the rock varied ««newhat in hardne«. th. ,Iogr«. o^the
drill varying from S feet to 20 feet in 12 hour..

66.—Mount Royal Park.

It 1. 66 feet deep. 4 feet being in drift and 62 feet in the eaaexiterock which compete, the greater part of the mountain. Thedumeter of the hde i. 4 inchea. The water i. pure and abuntdant
;

m the .pnngtime it ri*. to the wrface but doe. not overflow

St. Louis

67.-M<mtrmU Wtanni Company—595 Clark* strnt. VilU

drJftl??
" wUr *?° 't^,^ "^ '^*'' *•»« exception of S feet ofdnft It U wholly in the limeatone. At the 200 foot level a b^

2LiI7 ^.'S """ -t^dt through which the drill went veryJowly. Th,. bed wa. probably an intercdated hII of ignewirock. The water n«^s to within 125 feet of the wirface It i.

C!r»J" "^ I
^''^' •'""^'^ «^'"» • d*y *« now pumped,but the well ha. a capacity of 12.000 in 24 hour..

M.-G. Nanl4l, Etq.—Ttrra Nova, Cdtt-dos-Ntigu.

fi™t TlilT" ^'^^ *** "^ ''•P**' '^ *~ ^•«*' o' which thefi"t 5 feet were m dnft and the reat in limertone. The waMr••very pure and abundant. It doe. not ri.e to the mirface



%
•f.-Outrtmml htOHmt C0mp»ny~~Outnm»nl.

Th«wcllh«.«c.p«ilyo(4J.OOOtdJ«i.ln24hour.. ThI.
bortng U 4 inrhr. in .Ibmrtrr «nd hM bran carrM to . (Wpih
01 JJ5 fr.1 Th* witrr b vrry hard And rim to within 2S frat
of the MirfAct.

Thi. well hM btm Mink in limmton* to • depth of 700 feet,
only • coinpwatively tnuil amount of water lieinf obtained,
work WM diKontii.ue«l at that level. The well i» lUted to have
• capKity of about 7,000 gallona in 24 huurw.

71—^f* Qi*iul»y—Sculh tn4 0fU4 9, Umttu Ptink.

The well i. 100 feet deep, 90 feet being in drift and 10 feet^imeatooe It yldd. 200 gdlona per hour. The water I. ofmedium hardneaa, and riae* to within 9 feet of the iuriaca.

c. I^T^ ^msay, Etq.-tntp«ct9r stntt (Cadattnt No. I75i

Water waa struck at 800 feet and roae to within 14 feet
of the iurface. The Troy Steam Uundry attempted to uae it
for washing but it wa. found to be too hard. The well haa
• cap«3ty of about 2.000 gallona per hour.

73.^A. Ramsay. Esq.—Cadastral No. 282. lot 4, Wutmount.

Thia well was nink through solid rock to a depth of 880 feet
water bemg linrt struck at 700 feet. The water rise, to within

Ik Vl i ! *"[*"= it is of good quality although some-
what harder than that of the St. Uwrence river, but it is quite

'^^xl'^ r^^^^^^'°^ li* cap^dty of the welli.
•bout 15,000 gallons per diem.



V7

ft-^I^r^**^"!^* '^ -'•••''J'. tmt*fit*H0n «/ Canadian

ii«-.l"
''"^"' **•'' •*"• '^ '•^ "* '•"*lV «lrift -iHl 290 rrrt „|

n .[1 '/I'"''/*
"".• •" *'*' •*"*•" *«•* •**• -^'^ «vrrfl.«r.

^X ttm cpTJly or th« ».il U .bout 24.000 gi.IUm.in 24 hou^,

.« P** *?!!!? !!.•• •.**^'' "' *** ^•^' «' *»»'-" «•« «"< 70 fret

JO feet o^ the turface .nd the well h«l • teMed oipKity ol

MwddaHy in the nunufwrture of ginger de. wda water, etc

t^x'^.^r;^l.
PHv.t. houee. .re now (.9,3) .^n.

W.— rik« ^»ya2 Ce(f Chib-DM*.

K- ^ ** "^ '"** ''"P "** y'*"**' ".MO gallone per d«y.

^ZT ITL'
*° '?''''" " '~* °' »•« «"*•« The ;.ter I

6i7 L'VI!?^^*^''''^"''"'^'"'''^^"-*-'*' *'«^>-

Thi. hole i. 5S0 feet deep .nd ho . diameter of 4) inche..The rock wa. met with 62 feet from the wirface. The weU

of thi. yWd might be cla-ed a. a dry well. The actual yield^ 300 to 400 galten. an hour, or about 8.000^«,.^
hu
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78.—The Sault au RecolUt College—Back River.

In boring this well 35 feet of drift was first traversed when
the solid rock was reached. The boring was continued in this,
the hole being 6 inches in diameter, and at a depth of 100 feet
from the surface water was struck which could be pumped at the
rate of 2.000 gallons per hour. This water, however, was hard,
•nd It was, therefore, decided to continue boring in the hope
of obtaining a supply of better water. At a depth of 490 feet
from the surface, a second water-bearing crevice or band was
struck, and in this the water was soft. The upper hard water
was accordingly cut off the hole, and the soft water derived from
the lower source alone was used. This rises to within 30
feet of the surface and when pumped yields 500 gallons per
hour.

TO.-Shawinigan Water and Power Company—Maisonneuve.

This hole is 1.017 feet deep, but yields only 4,800 gallons
a day, the quantity being too small to be of value. Rock lies
60 feet trom the surface. The neighbouring wells. Nos. 169 and
170. dib^nt respectively 300 and 800 feet, are also failures.

SO.—Convent of the Sisters of Providence
Grdce.

-Notre Dame de

The drilling was carried to a depth of 320 feet. The hole
is 4i inches in diameter. The rock was encountered 22 feet from
the surface. The well yields 48.000 gallons per diem and the
vattT is said to be pure.

81.-

street.

-The Stanley Dry Plate Company—613 Lagauchetiire

The well is 1,300 feet deep and yields about 8,400 gallons of
good water in 24 hours. This hole is 4f inches in diameter, and
the water rises to within 30 feet of the surface. The drift is her«
40 feet thick.
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92.—St. Laurent Convent—St. Laurent.

ro« !o Ih! *? ***7 ^"! °''*^'"**^ ** "0 feet. The waterra« to the .urface It „ hard, with a dight sulphurou. u»te.and the supply is abundant.

«.—5/. Lauren/ College—.St. Laurent.

The well is 487 feet deep. In boring, the drill first nasaedth^gh 31 feet of "hardpan" and then th'r;,ugh VeiZtou!::^.
•tone. The normal water level is 13 feet below the surface Onpumping. th,s ,s lowered to 27 feet, where it remains until pump-

ItthVT;
The water is pure and «>ft. A rough anaC;m Pu**''*.'"^'

*'"°""*' °^ '™« «"d magnesia. The

S» aly " "°* '"°^' ''"' '* """"y y^'**' *«•«»

84.—Mr. Stewart—Lot 195, Petite C6U.

This well is similar to No. 28 Jr. every particular and doubt-
less has Its source m the same water-bearing zone or bed.

Pi^f'~^'
^' ^'"»*<'''««. Esq—Cadastral No. 141, Cdte St.

In this well water was obtained at the depth of 185 feet, thednll passmg through 100 feet of drift and 85 feet of limestone.

JnnTS^' "r '° '"''''" " ^"**°^ ^''^ «"rf^«^: it « very pureand 6,000 gallons are pumped daily.
' v -^

86.- -T. A. Trenholme. Esq.—Thorne Hill, Cdte St. Pierre.

This well is 175 feet deep, 75 feet of drift and 100 feet oflimestone bemg penetrated. The water is pure and abundant.

depon'~^'*'^^
^'^ Hote^-i40 Ste. Monique street. (C. N. R.

This well is 1.550 feet deep, of which the first 50 feet is in
hardpan. Water was struck which rose 6 feet above the
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•urface. Although a flowing well, it i. neceMary to pump it in
order to obtain the amount of water required. The capacity
without lowering the water level much below the .urface. is
between 4.000 and 5.000 gallon, per day. The water i. «,ft and
slightly aulphurous.

Specimen, of the drilling, from different levels were ob-
tamed and these have been examined by Dr. Adam, with a view
to a«:eruining the character and thickness of the formation,
penetrated by the boring. The remit, .how t^ ti the well i.
wholly in the limestone series. Here and there, however
Igneous rocks have been encountered, which are of the nature
of dykes or intercalated sills.

At a depth of SO feet from the surface Trenton limestone
was struck, which formation continued down to about the 525
foot level, when fossils determined by Dr. Ami as referable to the
Lowville formation were found. At 640 feet, fouils of the
Chazy were detected. Judging from the scanty evidence obtained
from fossil remains, combined with the result, of a chemical exam-
ination of the rock, it seem, that this formation extends down-
wards to about the 1,425 foot level. At this depth magnewan
limestones, more or less impure and siliceous, were met with, and
these continued down to the 1,540 foot level. The last 10 feet
con8i.ted of wndstone. which represent the more siUceou. bed.
of the Beekmantown, to which formation the magnesian lime-
stones presumably belong.

The formations traversed and their thicknerees may be
repreMnted in tabular form as follows:

Pleistocene (drift) so feet
Trenton and Lowville limestone 590 "

Chazy limestone 735 «

Beekmantown (Caldferous) limestone 125 "

'''o*^' 1,550 feet

The Potsdam sandstone was not reached in this boring and
It IS probable from the thickness of the Beekmantown traversed
that the sandstone is considerably below the 1,550 foot level
At the Windsor hotel, the Beekmantown extends below this
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ko ^" "^f? J«'°"K«i originally to Mewrs. Viau et Frtre butha. been »old by them and the water i. being botU«l and JoWunder trade mark, Radium Water.

Bed H^i
'^""* *^" "'^"^^ '" **•' ''^P*' °f »t"«"K natural ga.

leei oi dnft. At 450 et good water was met with which roM

Z rd 1 o?! 'I'oiT
1 '':

•"^^"- ^''^ •»""« wastnti;^

wlphure teJ hvd!^
^''*' *'''^"

""T "'^"^'y -P'^Rnated with•ulphuretted hydrogen was struck, which ro«: to the surfaceand flowed at the rate of 5.000 gallon, in 24 hour..
'

th. nni
^

I
''*'' '^^''^^ ^'^ ^•^^ '«=* and it is stated thatthe only rock encountered was limestone.

lected" Th;T''''''°".
°^ !?'

''"" ^ •^"P''' °^ ^J'* '^ater was col-

T?/t»/ u ^"^'^ '" **'^' ^y Dr. Frank D. Adams

^o«r f ,t'" ''*:!V^^
^°'' *"^'y«« had a faint, yet deddeS

otsSilnt^'Tr^'^'T?'r ~"*^'"^ ^ *"«'^«--^OI sediment. The colour of the clear water in a column 2 feet

LtTytllTn '''Tr"°"=.^
'^'^ ™'^'>' -alineTihe "eaJ'n

2l^h" ; 7,''!.''T'\"
^'^^^y ** ^^.S degrees C. was

at^l;J r • f'^'''^
"^"^^ •'y ^»«'^ experiment, driedat 180 degrees C. m .000 parts by weightof water, wa. 7.412?

__ The water containedforUPOparts hv ^.i^ui
fotaata =
Soda.
Lithia
Lime
Strontia

Magnesia
Ferrous oxide. .

.

Alumina
Sulphuric acid .

.

Boracic acid
Carbonic acid. .

.

Phoaphoric a^id.
Chlorine
Iodine
Bromine
Silica

Organic matter.

.

Total

Le«s oxygen equivalent to chlorine.

0190
3-3899
undetermined
0-836
undetermined
0-1165
undetermined
trace
1-6636
undetermined
0-3819
undetermined
2-4623
0-000027
undetermined
00135
undetermined.

8-130327

0-5555

Sulphuretted hvdrogen-when received
I o-'^f"
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The conrtituents may be aMumed to exist in the water
combined at follows; the carbonates being calculated as mono-
carbonates, and all the salts being estimated as anhydrous.

Calcium carbonatr ~ j oTogsT"
Magneiium carbonate n jaaj
Potamum chloride o.ntni
Sodium chloride Y 2Si
Sodium wiphate ^.,. ! ! ! ! ! ! l! ! ! ! ! ! ! ! ! ! ! ! ; ! ] j-SSS
taidum iulph4
Alumina
Silica. .

.

phate. 0-0867
trace
00135

Carbonic acid—half combined I n- 1658
Carbonic acid—free

'.'..'.'.'.A 0-0503

7-5748

These quantities if calculated for purposes of comparison
with the other waters, as grains per imperial gallon, would be
as follows:

Calcium bicarbonate
Magneaium bicarbonate

8-617
26-103
2 107

282-506
200-368

6-069
945

Pouaaium chloride
Sodium chloride
Sodium sulphate
Calcium fulphate
Silica

Alumina

Free carbonic acid
526-715

3-521

Totol
530-236

Dr. Mcintosh, of McGill University, has examined this
water for radium emanation but he finds that it is no higher in
this content than ordinary St. Lawrence water.

89.—The Wire and Cable Company—Corner Guy and St.
James streets.

Water was struck 960 feet from the surface, and sinking
was then continued to a depth of 1,055 feet in hope of obtaining
a large supply of water, but without success. The water just
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hTu^^ ""''r u
'^''' ^''^''* °' '*"= *«" **» *^*^ by pumpingfor 14 coniecutive houre, at the rate of ? non »»ii^

Mumpmg
This FMultivl in !.- 1 • , .

'^ gallons an hour,

wh JhT • ! 'T"'"* "^ *''* '*^^'=' °^ the water by 16 feet

time the water level sank no further. The hole is 6 inch«. in

wh^r: "T *° ' ''^P*" °f ^ ^-» ^-" thesurfti"Wo;
Tnttrtrrfici*

^"^^^- ^''^ -'' '-'-- -^^

Carbonate of lime
Carbonate of magneiia.
Carbonate of iron
Carbonate of loda. .

.

Sulphate of lime
Chloride of lodium. . . !

.

Total lolidf

.

2209
2-79
053
12-20
1-24
1-55

40-40

90.-L'Air Liquide SocUt^First avenue, Maisonneuve.

This well is situated about three-quarters of a mile from\heViauvlle Mmeral Springs. The well is 658 feet deepTd its^paaty ts 157 000 gallons per day. There is nrlna^sis of thewater but .t .s described as very salty and high in s^^ orm „gmatter and
, contains much sulphuretted hydrogen.

^

at thl V-
'^^'^ P~^,»''y «t™^k the same kind of water as foundat the V.auv,lle well and probably also the same as that of the

to vaTve^ Z-^r
^"'Phu'-etted hydrogen content is saidto vao^ very mucV from time to time. It is probable that if thewell were pumped regularly this would not be obserxed as hegas has a tendency to accumulate in water on sraSg

A.^I- '!-^ ^""VP'^** ^^ o^ chippings preserved froni diTerenfdepths tn this well. The boring goes through 22 feTt o" dTfand then strike, the Trenton limestone. From 265 to 320 fee

Enr'^Ll'^'""
'^"'°"^ ''^^ ^"d at 275 feet a spechne- okaohmzed boston.te was found. From a specimen froTa dVpthof 265 feet, a thm section was made and it proved to be a Ihie-



•tone full of fragment! of brachiopod thelU and one or two
crmoid remain.. At 310 feet a piece of dyke rock was found
and this proved to be an altered camptonite containing vesicles
filled with zeolites and calciti

.

91.—J. B. AboU—SU. Anne dt BeUetnu.

This well has a depth of 301 feet. In boring, solid rock was
struck at 112 feet. The well yields water at the rate of 38,400
gallons per day.

92.—Walter Baker Company—1000 Albert Street.

Water was struck at two horizons. At 205 feet a supply
of 8.600 gallons a day was obtained. The rest of the water was
obtamed between 840 and 845 feet, there being no further in-
crease m supply on boring to 1,207 feet.

The water is useless to the company as it is very high in
salts and impregnated with sulphuretted hydrogen. The only
other water in Montreal with a higher concentration of saiu
IS that of the Viauvillo springs which is four times as concen-
trated. Both are high in soda, high in chlorides and sulphates,
and low in carbonate.

An analysis by Milton Hersey, made March 7, 1912, gave
the following results.

^ren^::-.::::;;:::::;;;:;::;;::;;;;:;;?;:^

1 ^ '?'*'• :.1330 «

u u "l"^'*^ trace
.

nitrates trace
Chlonne as chlorides o. 1QJ nf. r»«» n,:it:«_

1 otal solid on evap 733 . q
Solids volatile on ignition. . . 1760-8
Observed on ignition of solids ..'.'.' .;.'.'.' .'

no charring.
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C«CO» .

C«SO,.
ecu

.

CmSO,.
MgCOk

.

Mg.SO,
--

-I,

OntiiM
per

imp. gklkw

M(CI
AtOi^Fe^

}.

Siupendrd matter tnd icd.
Incruiting lolidt . .

NatCOi
N«,SO«
NaCI
NaNO,
Organic matter
Non-incrunting lolids
Total lolid on evap

ISOO
none
none
none

1 32
none
none

1-75

1807
98

65 86
45-28
none
none

112 12

130 19

At .\Z?i^ToT, ^'"PP'"8» from thi. well have been kept,

was struclc Speamens brought up from 230 and 240 feet, show

L^n.,
^""* """'*

^r" "^""^ *''™"K»» 'I"'** «" «^ten«vemtruston of igneous rock. The specimens are all decompo««l.

the rock .s probably a nepheline syenite. From 290 feet was

r..™ / "*"""*" °^ "'""*°"'' ^"" °^ frapnents of crinoidstems From a specimen from a depth of 660 feet, a pygidium

in A. i'^/*'-
''" °*^*'"*^ •" * P'*^ °f black calcareous

snaie^ At 1.060 feet a typical specimen of the Chazy limestonewas brought up. DalmcHites does not occur lower than the

fe^"lh"ck
'"'°^^' ^^^ *''* '^'^"*°" ^'^'^ '" ^* '^*"* 6^'

93.—Bank of Montreal—St. Janus street.

,v.^?fK * ~r""^ °' ^"'' '" ^' '^* ^''•ch is low for this

™a^v li, i?"^" .n
'\^'^«^"*^ ^« ^'rtra hard and as containingmany boulders. All the water was struck at 200 to 300 feet
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po4nt boring wa. d«contlnu«l. Th« w«ll hat . cp^dty of

thl'Tri^ ^' ***" "^ *** *•*•' '^ *° '^**»'" "^"^ °'

^Jl^^
ori«|nally Jntend«l to .ink a very deep well herewith the hope of obtaming a very large rapply of water. The

6 inche. from 202 feet to S66 feet, and after that 4f Inche..

i« nl!;!? •*'^!L'""u°"I*'
.^" P"* ^°*" (''")• A large artificial

^J2;^ '*. •'
'^"ii

»»*««"«» the Hygeia ice plaS and thi.

?^ ^ *Y
• '°, ^ "•*** ^y '^^ «t«blli.hment. The wateruirwdand the well ha. the large capacity of 122.000 gallon..

fm7C "^ '°
^ '"* °' *''• •*"'•**• Tl-we" i«Swi

95.—Brandrom, HtmUrson Company—Mik End.

H^^'-S* ****f
''" '*""='' ** ^^ '*** «"d th« ''«" » 510 feetrteep^ The «.pply pumped during a day of 10 hour. wa. 50.000gallon, but probably it could be increa«sd if necemry. Thenatural leve of the water i. 18 feet below the «S^^but^

iS'Zr^'^' "'
".'Tf*^ *° '^ '•**• Th* water i. u^ f^r

.11 purpoj«. except in boUer. for which the dty .upply « pre"'
erable. It .. u«d for drinking too but i. dightly'iulphuSS.

Ciraiiu

imp. gallon
Iron and alumina
Calcium carbonate
Magneaium carbonate.

.

Silicft

S^um°S'pt"'e.*"''*
*• •""•«^ •^«'"«-

Sodium chloride
Sodium carbonate
Organic matter
Total aolidt i.e. permanent hardne«a." '.'.'.'.'.'.]'.'.',

O-S
14-14
3-35

trace
17-99
11-00
5-58
319
0-79

38-55
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M.—Canada Brtad Company--4tl RHnrd StfMl.

The water from this well at one t me was lold under th.»«*me of "Emerald water " R..» .».- -i™ *"*

.K
iira«raia water. But the above company now poaa-

'"•^y «'«'•' with . yield o( M,«o rtl™ p^C ^

Dr. rV.'tt.
-""^ *" "-* "«^ V". MO by

Sodium chloride

_ • wlplutt.....'.'
Carbonate of lime

t
"

,j
* fnuneeta

Iron «dd« and alumim
AIlMline carbonate*. . .

.

6-37
7M
4-60
0-73
6M
43^

97.-Canada Car and Foundry Company-Turcot Work,.

24 OoS^iLr"
'' ^\ ^^ i*P- ^* y^*^'***^ ''^"f « the rate of

98.—Canada Car and Foundry Company—St. Pierre

depth. In bonng, aohd rock was reached at 67 feet below the
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HHl'dTv ^^ *" °^*"'^' "* *'" >^W'"t 36.000 gallon.

—lu
"^ '^^ * " "'^^ M '«t «pftrt and th« t«»

lOO.-Canadian Pacific Raihtny-Hothtlaifl.

Well No. 100 if Kveral hundred feet distant from »»ll w«
11 and i. «tuated near the lunch room. Itbg nSS 1^1^^
Mnche. .„ 658 feet and 4| Inche. to 870 fe« ~*At M7 f«^pocket of looee day and .tone wa. encountered and the HriHkept jamming. The top portion of th* wliTk

'"^. *"'
Z^'*"

reamed to 8 inche. for 20S f^t^ " """ ^"^

K« ^*
'?'!f*''*^

^" originally 10.000 gallon, per hour but Itha. «nce fallen to 7.000 gallon, per hour WateTwaTfLnS .two level., namely 6:o feet andm feet.
**

Wl.-Canadian Pacific RaUv>ay-Plac, Vigtr SUiHon.

excellent dnnking water to the Place Viger hotel.

^^^^

610 fIi\Tl"
"''^ '"^ ^**P Water wa. .truck twice At

of 108.000 gallonVl^'i. ' * "^'^'^

imd ^*J-t!r'"*
'"*'^'" """^ "^^ »^ J^'- Milton Heriey.*nd are Mated m grain, per imperial gallon.
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r«lrium rarbonatt..
* Mjiphait
" nliMtr. , .

* rhioriilc . .

MafitMium i4rt«oiiata.
* lulpiMt*

nitratt. .

• chlocki..
Silfca. Mc

J«f' encruMim «>UiJ«

.

Solium rarboiMte.
* Milphaif
' nlirair .

^ " rhiorid*
Organic matter
Toul noMHrncniMiiif wildt
Total aolidi

Lba. a( Miid ptr 1 ,000 gait.

T.:,^.^ -b.™«*,„:::::;::::::::::
:; S:SS'»'/«

Nitrogen as nitratca. 0<W '

s-^,\
' nitrataa..,; ..':;.; «'«

Chlorint aa chloridaa ««**
OxyMn required "Jl'2. P**/M

TotaiaoMdaonevap.. .,::;;:;;::;:;;;;;•;•••;
7ao .

lOZ.-Canadian Pacific Railway-Windsor station.

L Th.^ y
"'• ?' *'" *" ^""«1 *° - '«Pth of 1^2

A J ''**" ""PP'y °''**^"«1 *" "200 gallon, per dav

of .H Tr ''^ «"P'"'">«-- A comprete .ft of \^JZ

?o^Jr .'• r"*' ."*' "^ "'^'^ "^* ^"^ brought uT Th^foUow lighter coloured limctone. From 830 to 860 fm th^



I

»•

no
UmMtom U wry .haly «n<i at 1.200 (wt iIm» j- - -k i .. .
*»».«. i. quit. «m,m.H» th«M.tho«r i7l 457!J; '*^!l^^

hour S^IZM " «tln»trt yirki «f MX) galkm, ij
Thr f..Ilow.ng .,e detail. rrg.„,|„g ,h. inking oTrhU w.11.

Boring „per.i km, compfeirt uikh I 90?

SgM" '"fh »»»•. 7» h (0 lo 7« rt).

tollJin. Ita.),

pkuK«. ..,„ ,™
obLTnii';'"

"""^ "»' "•>' -" very .^.

-.I"", -r day of^ «..Tt.TL'^,'p»'r°"'
"• *"»
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IW.-A. F. C0pptrlhmit^si. Umbtrt.

40 r-,.
^^'^ "*»'*" *W truck «. d^pth or

introduced. S^ «m^ firrK;!^' •*" •«««"*«'ly

t«tevJ. but tJ^nrnnSTo/X ^w"^ "'"^ ^^""^^^y

bonng at Dow'a brewery.
"> "»« ewe or the deep

i09.—T. Cusking—Parc LaJontaiHt.

i?''.*±i' »'«^'-» d««P- Water wa. struck at twolevek, At flonf ill n ^^- **•**• *»J stnick at twoAt 890 feet the flow wa, 36.000 galton. per diem a„d^
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i.020 feet it was 64 800 gallons. This is one «f the few canes

:at; r.t,r;aX^" "^™^' ^ '°^ - ••«« ^- ^

'.mestone gets distinctly shaly
***" ^"°"'' ^^"^

diaJpajfT'!' ^^'' ""'^ Company-Just north of Cana-auxn Pacific Railway subway on Iberville street.

21 mln^^ '" T ^'" ^'"P- '' >^^W« ^ ^ater supply of

A complett „,!„ „, ,|,ip , „, kepTfrom ,hh well

J?^ 4.n ?^°™ '°^'"" '" "« Trenton and BU^^'From 480 feet . .pedmen of a ,haly rock wry like th. Bkti

///, -FTm. Z?awej Company—MUl street.

This well is 707} feet deep. Two Docket, of „,
struck at 240 to 245 feet and 270 to 27Tfer ^ "'"'

or76 8MJ,T^*'^
water capacity is 3.200 gallons per houror 76,800 gallons per diem, but this supply could only beVbtai^^for an hour or two at a time after which the ^pp^y^a!^ T^

.T-riere-irnt^*
^^^"^ ^ ^'^ --'^ is nTsul^t el\^

3.J
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Quite a lot of gas seems to have i
->' tmiU ;., f , -,-ii j

;^en lighted the flame rose quite high.
'V^ '^n^ire^

^'rrSr„H"' '^"'^ r" ''"^ ^" explosion unfortunate^occurred and since then the well has been capped. The endneerthmkB .t could be used for power purpose. wUVadvantage

lJ2.-Messrs. Dawes and Company-Lot 202 D, Lachine.

This well was sunk to a depth of 1.220 ftet. The hole is

tZt:: ThetuotV t'-'
°' f ''^*- ^"^ *j -^^^'^^o^

fZ. Ji ^''t ,"• ^" '"""K. solid rock was reached at 26

HrL xu ' ^*".°"' P*' ^^y- ^"^ the well is quickly pumped

an^i t7T ' ~"*^'"'"^t«J. quite unfittS^ for drinkL

z rjto^tt^r^'.' ^"-^- ™' -" ^« -'v abo-u^;

i^a«'i,t~^.'""'"
'" ^-^""^^ 5a/fe an. G,>ar. ...«,,.

supJyinV^Jr '^P
!,'?'^

^'^''"^^ - ^-^ --tant watersupply of 72.000 gallons per diem. The water is slightly sul-phurous and the quantity of sulphur is stated to vary coLer-ab^ from t.me to time. The well is used only fn wTnter I^between here and "Us Fr*res chr^trienres" there is a fine snrin^

af^raZr- «"* ?-P""« <1- "P - the :int:rtSy'after a dry summer or during a cold winter. The springwatercontams no sulphur a ,d is markedly cool.

arenli'-MaiZ::::.'''''
^"'' '^ '^^ Company-Mr,

60 0(J*i;^ir"
'' !.^° ^'^l^^'P ^^ ^'^"'^^ ^ '^ater supply of^000 gaUons per day The water rises to a point 20 feefbebwine surface. The water is not saline but is verv sulohurnnaand the sulphur content varies markedly from time^to time

°
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ill

'.

tl5.-Dominion Park Company-Longue Pointe.

parts permillionf
^ ^''^ ''^"'^» ^''^ «ated in

street.

JI6.~Messrs. William Dowand Company~i86.188 Colborrte

Thiswellwassunktoadeothofl sjqf^^* tu u , .

in diameter to a depth of 82^ "h ?• k ?? ''^''^ '«« inches

In boring, water w^stmrt .V^ .u u
'"^''^' ^'°^^ ^^is depth.

The ...5 was at^raTof feZtl^r-^^y '''^ZT'''-

Nos. 22 tols. situat^LT- '"^°"'^- ^°"'- ^^''^^ ^«"».

except one are'TltZ^ '"°^^^' ""^ ^^"-- -^ ^li

from U95'and ^525 f^ t ;^re chemTcSr" 'Vi^" ^"P'"
Beekmantown dolomite haTJ^ef,S^

analysed to see if the

detected in the 1,495 foot s^e^ ^e , SW flTrT ""
very impure, a residue amoimtjL e^ ^* '^'"P'* '^a*

dissolved. Ther7wr41Tr^^f . t P^' **"* •*'"« '^^t ""-

andthemagnes1um^inS.f ^1- '"'~"^*" P'^»*
caldumcaXTate Q^riv th "?H^*? T"'^ '*P"^^"* "^ *he

not been struck at this den h A<. th'
^^'^^^^'^ doh^ite has

drift the combin^J'hieS'^ of^ he Chr':„"d t'"'°'"^^~locality must be over 1 46S tS tI- •^. Trenton at this

found by Dr. Ad:ms^fthfTurIhZ^'",r'f"*'^"^*''^*
that the borin. starts here ^^^^a^^^th^fop^the^^r:^^^^^^^
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117.—A. L. Drutnmond—Beaconsfield.

helrJ!*? **!! "' ^V^"" ^'^P- W^t«^' ri»" to a point 13 feetWcm he surface and the .upply i. 52.800 gallon, p^day Thewater u of a good quality.

by M^BeTrinH f"'i?
^''''- '^''^ *"**^ '"PP'^ '^^ testedDy Mr. Be

1 and found to give a capacity of 300 gallons oer hour

f~m hTS^rri^'- "ff'^
^.•««««^"o-ou.deL.y"b:rbuS

8 verJ ij? r n
"^ " "° ^"^'y^" available; the water

«8 very good for all purposes-drinking, boiler, etc Onlv a«nall amount of scale is deposited in the boiler Probabk thewater .s similar to that of Warden Kings' ^d Wat^nF^ttrCompanys- wells. Nos. 175 and 176.

119.—J. D. Duncan—Mountain street.

^llnJ^'"
*!" '"/^^ '"' **^P ^"^ has a capacity of 40100gallons per day of water of a good quality.

m.-Frontenac Breweries-Opposite Mile End depot.

This bonng was a very fortunate one. The well has tho

rSrTs:r w t"'^-"^"
''^'^"^ ^'^ •" Mo:ttf"rtcharacter of the water is exceptionally good. It has two in-

excess of sulphate to combine with the calcium.

Januai^' 7 ^1?
'"''''''' ^"^ "^' ^^ ^^ J" T' Donald on
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ItiU

!r-

ToKil lolids.
. .

.

f«lium rhioride.
Sodium ulphate.
PolaHJum lulphate
Iron oxide and alumI oxide and alumina
J;«lcium sulphate.
Calcium carbonate
Magneiium carbonate
Nlica
Sodium nitrate.

.

.

Sodium nitrate
.

Free ammonia.
,

Albuniinoid amiiumia
*J»ySen requirftl

81-340
6-232

22-923
432
(W4

23-208
14-714
7-762
0-924
0014
0-085
0008
0004
0-087

rock. As water waTst^ck It% f V^"^^"^^' ''«''* ^^^
underground circul^ion wL ornh!w

°' ''"' ^^°^ ^''" ^^e
band. A section wT^tTotS °r ^

•*^°^'"'"* ^^ '^^' ^ard
-ntary rock full of'raS r an^Tr^slT"' *° "^ ' ^'^
grained groundmass A fraJrnTn! ^ ^ ''"^'^ '" » fine-

gave the caldte rerction T^ ,

"^^ *"*^ ^°' ^^'^-^ite but it

as a very si.icS.uStonI'^SfowThi
fh'^'T''"'

'"'^••-^
quite shaly.

^'°* *'"' t*** limestone appears

12I.-F. GaUbert-Amity and Parthenais streets.

wateJwL'Siucr a^^hl'l^Uoi^''^ '^^""ir '^^ ^^ ^" *"«
is of a character vert fmiW °Th ".Tt'

"' ^^*- ^he water
Abattoir and the7« S^l ?

^"^ °^ *''" ^^"' °' ^^e Montreal
the«. is very hi^fn ^^utrbol^^There^^^'^'^

SlJ-frTrabilte^tlr^^^^^^^^^^
water is desired.

*^""'"« operations if this kind of

proba\rySin1otr.e^J:;^:;,rd'°T"^ ^^°- »°^
T. Gushing. Pare Lafontdne^JToQ) "^ ''" *^* °'
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a fragment of a fine-grained camptonite ( ?) dyke was diicovr^

vfhich Strophomena sp. and a crinoid plate were found

on June 17 012
'
''""/'n '

"""'y^'" """^^ ^^ ^r. J. T. Donaldon June 10. 1912. ., as follows, stated in grains per imperial

Calcium carbonate
Magnwium carbonate

.

Aluminum, iron, and wlica
buipended matter and sediment,

EncruMing Bolidg
Sodium carbonate
Sodium (ulphate. .....
Sodium chloride

0-68
06

0-42
000

Non-encrustinK lolids
Total salts.

116
31-83
S-64
10-25

47-72
48-88

west.

122.-Gmranteed Pure Milk CompanySt. Catherine street

Water was struck at the bottom of this well at a dpnth «f

ii 6 ir'tr ""T"^ ^'"^ - '^^' °^ '' ^- TheS 'city

Donate and belongs to a group of wells which are all hial, ;„calcaum and situated in this part of the dty
^ '"

DaJuCf ^ ^" *"^'y''' °^ '^^ *^t"' made by Dr. J T^l^ember 29. 1909. is as follows, stated in^/Jr

Total solids
Sodium chloride.

.

.

Calcium carbonate.
Magnesium carbonate
Sodium sulphate
Oxygen required

I23.—Chas. Gurd~lJ2 Beaudry street.

This well is 318 feet deep. Water was struck at the bottnm

gallons per day. The water is good.
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124.—T. Hannak-Back River.

quality free fr„.« ^- oe«^nbed as being of excellentquality, free from «ediirert. and only dightly hard
'*""""*

125.-lce Mann^acturint Company-Frontmac street

Abatt^iJwXCuVrj'iy^ rtr" °^ ^'%^°"*-'
are al- .at identical wi/h?K •

" J Proportions of the salts

ana.yses of the sln^l wat'r TJir^/'IJ' '' ^™^' '^"^ "
the absolute concenla" on «LtT to Tr' ^'^ "°"'
Ja it often varies ereativ h..*rTu °^ ""*" moment
portion of sak"b ^e wat'er1 " ""^ ''*" ^''^ ™'«t»^« P«>-

The only other JIw^T/r"'? '""*='' "-ore constant.

Railway Pla^tglr well N^ "lo/'^'
"' *'*^ ^^"^^'^ ^^^^

and^nltm;::^^:,:^^^^^^ ^^ ^^- «• Scaife

Montreal: and No 7 bv F?™ ?°ti ^ ^""' ^"^ ^'"''•

AH the re;ult8 are stat^^n T*"" ^.'«'**°"'»' New York.are stated in grams per imperial gallon:

No. 1, February 17, 1913.

^^^''•'^nd organic matter....

Iron and aluminium oxide
Calcium carbonate.

.

Magnesium carbonate.
Sodium carbonate.

.

Sodium sulphate. .

!

Total solids !.......,"

Suspended matter.
.

.

Free carbonic acid
Encrusting solids ....
Non-encrusting soliH.

2-58
0-90
trace
8-26
807
11-61
23-50

63-50
0-78
000
17-22
43-60
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No. 2, March 7, I9IJ.

Sodium chlorid*.
,

.

Sodium lulphatc.
Calcium bicarbonate. '.'.'."

Magnnium bicarbonate
.

Iron and aluminium oxide.

*i^.""'^ inaoluble matter,
Alkaline carbonatea

Total lolida

8 747
24-3W
13-639
13 873
0140
840
372

Calcium oxide
Magneiium oxide. ...
Chlorine
Eauivalent in lodium chloride.
Sulphur tnoxide in tulphatei.

,
.

iron and aluminium oxide*

Total solids. ..

u Scale-forming solidt.
, .

.

Tm '^"''^'•"* '" cakium cariwnate

Permanent

5-62
3.7S
S-M
91S
13-61
0-14
1-03

53-00
17-30

16-10
0-00

of IM far'Sir
"""' " "" ""'^"'ively .hallow deprt

-J™n;:r.H^:atT!,r^„rp.rhtr' s"^
*^

was very sulphurous and rose to the surface.

i27.-Independent Breweries~<iOO Rivard street.

Water was struck at 500 feet with a flow of 21 000 .r.iiper day and again at the bottom, at a dep^h of SOWeft ^combmed flow being 76.800 gallons per day
*' '^'

}
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A complete set of chipping, from thii boring wm IceptFrom a depth between 160 and 170 feet a .Derin.«. «/

*^M? rr'°-^"'«"-
boetonite wa. brought up. "^Z^SM

cryataJlued fluonte were brought up. The cryuuTare ve^•ma I but wuh a len. the cube, are di.tinctly viSe ,t^ 17^light purph.h violet colour. A .ection wa. cut from the ^fc

S3 i telV'"'^
"^'" "' ''"^^ '"^ ''^^^^^^

rl^i * ^ *"°*''" *"•**"** o' the water being found

S^«rriT''M'' '-Sr'*"'^'"-
Another in.taU:'^uiat at the U Rema Mmeral Water Company', well

Fluonte ha. been found a«ociated with thew" dyke, in

U.n^'?'*"^^ ^^"?^- ^~*^^'y '"^^ '«"«>"• materfal con"toined fluonne and thi. acting on the limctone cau^d the foj-rnat^n of caldum fluoride. In the excavation ?o7t£ „^

n,»w^K* I°"^r^"*
*"*'y^» °^ **>« '^ate' ^rom this well wa.made by the Milton Hersey Company, on March 26. loiT ^

Grt. per imp. galkNi

li.

Calcium carbonate
Calcium lutphate
Caldum chloride
Calcium nitrate
Magnctium carbonate. ..

.

Magneaium aulphate
Magnesium chloride
Suica, etc
Suipended matter. .....
Total encruiting solids .

.

Sodium carbonate
Sodium sulphate ...
Sodium chloride
Sodium nitrate
Organic matter
Non-encrusting tolida .

.

Encnisdng sohds in 1,000 imp."»b.
lotal solids

4-27
none
none
none
312
none
none
0-35
none
7-74
1271
1018
9-85
enne
none

32-74
110 lb*.

40-48
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i2S.—r. J. Jombtrt—975 St. Andrt strttt.

The well i. 490 feet deep. A tette-J water tupply at the

TJL^'"^ '*"""' r' "^^ ^- °^'--«'- "i^ W.1 upure and does not contain milphur.

Amnionlaqur libre

Ainnioniai|ur jlbuminoi<lc.
.

.

Chlore dm rhloruret
Acide nitrique dn nitrate*. .

.

Oxygene ;,l«,rl.- a lOO* C rn inilien •cide'
'

'

^ene ab»«r»* a lOO'n C en milien alcalin
Uegrei <lf <lurrle
Rendu volatil

Rendu fixe

080
140

1300
025

O'SO
1-20

21 00
8600
38400

DanL"inef^
^"'"' ^""^"^ ^'^^ Compa^j^- Fi«./ and Notre

H. J^'i'oTn'l
" *^

V*^* ^"P- A" »''«' '^"t" ''a. .truck at adepth of 250 feet The capacity of the well i. 8.600 gallon. peJday. The water .. u«^ in the manufa. -ure of «xla water, ete..
for wh,ch .t .. very .uitable by rea«,n of it. high content inodium chloride and sulphate.

«."«"» in

6. IQu'
^°"°'^"' ""^^^ "^^ '"«'«^ by Mr. Nadan on January

Chloreura > n ,.,
Carbonate* i 2UI ""iJe*' ""*
Sulphate*

I
°I'fenCO,litre

Phosphate*. . . .

*';^'l V- au litre

Calcium
i

«b**n'

Nitrate* ^
»^t

Nitrite*
;

»b«nt
Sodium \...

»»*««
Pota**ium /

I

P««e«

.Icslta otesTuft"" P«««*'«~'"1«" "Cide 0001 au litre: en milieu

232 flr/i^r
' "P*^™"" f™*" this boring has been kept. At

232 feet the Umestone become, mixed with a white pure kaolin
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muray oi this. Aa the water wu ttruck at 2S0 f^t tku
n»t«JU p«,b.bly h«i . very do- con„«don with ei^L.^round circulation of the water. The kaoUn U almLT^taWy derived from a bo.tonlte dyke LiTm Ji T^L^
i^iT"'"'^- '^^"'' »»•"• ^yke.T;vra^.^<:srable influence upon the circulation; and it ha. beerl .™SJ1
^^t^T ^'T.'^*"^''^"

Northern Rliliry^^^T^t-honng the tunnel through the mountain that the largr.uV^«o^ water were often .truck in a-odatlon with t^l^it^

IJO.—Lacroix el PicM-Ungu, PoinU.

galloll'tri'
'' ^?*

!!!:
'^^P Thea.r,adty of the welll.4S.600gallon, per day of good water with !i tie .ulphur. The J»Zlevel I. 40 feet below the .urface.

'he water

131.^D. Ukmdt—St. Lawenet strut.

per day. The water t. of a good quality

F««« «T?J!l"^ °' chipping, from tht. boring ha. been keptFrom a depth between 70 feet and 80 feet a fragment of /S«v7frl.*

o^e^r^"'V"*'""''™"«''*"P- ThiafSchtSS;of the Trenton. From a depth between 120 and 130 feetTnothe^fragment of lime.tone containing the above fo«il. waTob;:?;^

J32.~The Laurenlian Baths. Messrs.
Company—208 Craig street.

r^^ earthquake which occurred in the autumn of 1893

KSot :d^^anTxr
^'''^^^^^ - ''^ -" -^^^^^

deeo^ At^So f 1
"° '*'* ^"*^* ^•°'" No. 48. and i. 457 feet

??£; ^,
^*1*' '"**" ^^ '^"t » ™«:k and the capacity^UOO gallon, per hour. Water wa. .truck again at 45^e2Zthe combmed capacity wa. 4,500 gallon. pThour. The^aTer

Robert White and
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not . |«»rd tone of Icakig. between th« two level* «. th«

T^\:i '^'^ " "' '••*• ^"^ ^^^ "^ ^'^ -"

-

dtaunt) .upplie. the now famou. Uurentian water whichb
bottled and ha. u very con«derable conaumptlon In MonSLThe rapply b drawn chiefly from well No. 132.

"'°"»'«"-

iJJ.—O. Limotts—Ckambord slr»tt.

h- ^' **".*• ^" ^*^ '^"P- "^^ *«•' ri«" to 1 foot above

a^'^^X iL^dLtT'"'
o' • «-* ch—er at the^r.*^

d. ciHr^^
Canada ColUie-Royal Av^u,, Noin Dam,

per d?;'of*llloli' t"Jr
-^ •- • -P«^^ o' i0.320 gdlon.

The following remiita are Uken from an analvM. and reooctmade by Dr. Starkey. dated March 29, 1912^
'^

Colour...
Turbidity nillurtMdlty •

™'
Tool M&cb ••%•"

Ftod lolidi. .

.

'.

.

VoUtile tolid*. .

.

FrM •mmonia
Albuminoid •mmonia
Chloriii. M CI
NUnrtM M NO,
Nitrites u NO,
SulphatM u SOt
CvlxMWtM M COb. .

.

Ctldum

PMt* (Mr 100,000

Manmii
Sodium.

um.

Iron.

sma.

35 9
JJS
21
0044
001
1-9
00
00
4-OJ
14-97
218
OM
10-23
trace
11
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Mmmhw comMMd M

CakiuM emtUmmf. . .

.

MamMium cartwMt*
Cakitim MtlptMif
Sodium mrtiiMMl*
9aiiiMm rhIorM*
Stlka

Towl
Oiygtn abMrltod b 4 Jiawa.'

I^wl• fm 100,000

B«:i»f4olinJc«| •aamlnaiton.

rT!*!* "i'Ti*' "* «>«o"l« pw re. of waitr inCofcmtynliaW irmip. „^ wWttvar
*"

Naiur* •>! orgaiiiaRM, Mirfaca or duat orgaaiama.

MIOim
) TIJ
liOOO
J IJS
I 100

M tU
0M»

agarai J7 S*C.«m,

mauar of aay^raat dURcuhy " '""" *** •"" •^''^V »^»« oo. to ba a

i

IJS.—W. Lowney and Company-169 WiUiam sirert.

Thi. well occuri in a district where many unaucce«.ful well.h.ve been put down. Water wa. firat .truck at 2(2^ aid Ihe

'iXI T '?r »'"'°"' ^' ^'*'" Water wa. a^ n"fruck

«llon T ^^'•^ ^""'^ ""^ '^ """^'""l capacity wa. 94.0W

I.ZL ^'^ *^'" *" '''"'"'y '^''^^Kt-d with .uiphuretted

. nu«ance to neighbour.. But after about «x week, pumpinj

ttubte tS'^T"^ '? " '^-^^ '^""^ «"^ "°* ""-no

pany 'une 7l'?i)7'"""'
*" '""'^- '' ^"^•'" "'^^^ ^^^
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Cakiiim r»rboMM.
,

.

* Mtlpk«t« .

• chli>r(.|a ..

* MllfrfMtC.
«•••»»»»» f

ToUl OMCnMtiNt Mitdi

Sorftum rarhcNMi*
* MllplMI*
* chWWt .

* nitrai« .

,

Ovtitk RMtitr . .

Total »on-0$n,r\mltn wiid*

.

Tom mm am tvp.

If U

12
Ml*

24 M

i U
10 M
I -41

l«U

iW and IS7.--Mauonntuv4 Batks-Mtrkrt Phtt, Hiaitonnenpt.

(4.600 gallon, per diem) which b too .mall to be crfany u« VHobtained at a depth ot 400 feet.

It « 776 feet d«ep and give, a .upply of 76.800 gdlon. per diem

w^ 'T^!^ -* "* -pwimen. from thi. baring ha. bTnkept. The .urface drift i. about 36 feet deep. No Uti^ Se.ppea« to occur here and Trenton lime.torS wa. .trLc^ 7m
t mu.t be very near the top of the Trenton a. a contacT^tw^

the Ut.ca and Trenton can be .een a rf,ort diat^u:. aw^y.^
t?h Th \T.°' '^^^ '^"""*'''" «'«"'*• *«• found mixe^

at 1.040 feet in the Crown Shoe and Leather Company', boringWuhout any further e>adence on the .ubject it i. be.t to ^methe« have been accidentally introduced. The lime.tonn!

^o'un? r^T"- '"' *".;*•' "»>' *»"-«»' A Se'bL•xnoun of rf,de .. ,. evidence di.per*d ...rough the rocketpeaally .. thi. » at the following depth.: 4«0 feet to M^}m; 660 feet: 800 feet to 820 feet ; SooTeet: Z«Ttc,.0^
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V

fk.

13i.-Maisonneuve Quarry Compony-Rosemount avenue.

per d?v' ""ThJ'f?
'*** **"" ''"^ ''^ * '^''P^^'^y o^ 5.800 gallon.

These two wells are about 50 feet apart and ar« connectedunderground with one another. Well No 139 i. ««7J1?!?and ha. a capacity of 34.000 gallon, per da"' Wei Vri^";
1.000^feet deep and yields water at the rate' of loZ^Z:!

purp^*t uL^'!" "J"'
'""'P''»™"» but is used for drinking

uTT'u M ^ ^? *^*P°"* ""*=*» "^"^ »hen used in boilenT

^tl'^^sLlI^T^.T' ''''''" °^ ''•^ Moll P^k

Srti^te^^^ea^elitl'lt'r^*^'""^'' *''«'>" ^^^

•n.. LT'''***
"* °^ 'Pecimens from this well has been keptThe hmestone appear, to be of a lighter colour thanS In

2e T:ro^r"? ^ '^"^ «?«"« -^ - '"eet of tin^air^ppJ^Jthe Trenton hmwtone. Thi. is one of the igneous rock. intnSSin connexion with the esKxite of Mount Roval Thf^K-
from the well indicate that dyke rc^fa wlrf^netra]]^ ^^''^J'*'
hori^^^a. at 90 and 110 f4; at 420 to SofSn^dT:;;

W and 142.-MUUia Department-LongueU.

Each of these wells is 1,020 feet deep. Well No 141 vi-w.water at the rate of 3.600 gallon, per^y. a«d No M2 a^^rate of 2.400 gallons per day. The water'i^ saline and <;ontaf^^

S^imen. from one of the boring, to a depth of 660 feet

tettl Th^'^t,'
5"*^

iT"*°"'
°«="" ^** "'"tinue. to the

X
^' u ?

I'oundary between the Utica and Trenton i.placed, therefore, at 380 feet.
"enton is
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much more uniforn, character than moet neighbouring welU in

^1. M , ;, .
^ "*"'*''' ***-' a* comparatively shallow depths

thU^ f«^t deep. Again the analyses of the water, showthem to be nearly identical. The water is characterized by beinlvery high in calaum and carbonate, and in all three it is of abou?the same concentration. The water is comparable with th^of shdlow spring waters, and is very similar to the water of S^
2^1'whT ' ^'r*^ "1"' ^°- '' '^'y '^•^"K *° a groupof wells which are high in calcium in this part of the city. Thewater m all the welU is sulphurous and rusVcollect. if the water
18 left over night in metal pails.

The following analyses, each sample from a different wellwert. made by Dr. J. T. Donald on November 15 9n Tri'expressed in grains per imperial gallon:

Total aolids
Sodium chloride
Sodium sulphate
Carbonate of lime
Carbonate of magnesia
Oxides of silicon, iron, aiid

alumina
Alkaline carbonates
ft required

A complete series of specimens from the deeper of these*^was kept. No special evidence that igneous iLeJalttpassed through was noticed and the strata appear to be Umesto^

146, 147, and 14S.-Montreal Abattoirs-Fronienac street.

wh.V^!f
'"

^,;""**"<f
°^ three wells put down close togetherwhKh have all struck satisfactory suppUes of water Thed«faict seems a very favourable one. Two other wells hav^been put down m quite close proximity and obtained adequate
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and in cafbonale and in wh7,h f.. ^ ^"?' '"''' '" -^''^

transitional in type
"wwria oi the area are waters

was rc^at^S^r.TT/sl.^; '^r'^ ^" '' ^^^
the supplies were 2.140 5 040 a^ 7Z u

^"^ '''" ^"^=

spectively. Well No. UtisfluJt d^and h"'
"*' '°"'' "*•

216.000 gallons per day Well N? 14?*^ «m . ! "P^^'^ °'

capacity is 45.6(?g2„s peTda^' tk"' f*!
'^'^P ""'^ '^

welU.u^in .Hellueracro'ryt, JntZL^^^^^
^''^ ^^'-

The following are analyses of two of the waters-
Analysis of well No. 148 by Dr. Bruno Tcm"" March 311913. in grams per imperial gallon.

^*'

Toul sutwunce
Volatile lubMance. . .

.

Sodium carbonate
(ulphate. . . .

.'

chloride
Cakaum carbonate.

. .

.

Magnegjum carbonate

44-22
4-69

28-33
7-94
3-86
2-86
1-23

in?-

Ajialysis of well No. 146 by Dr. JIMS. in grains per imperial gallon.

T. Donald, June 7,

Toul solids
Volatile solids. ....'.

Sodium carbonate
Sodium sulphate. . .

.

Sodium chloride
Calcium carbonate. . .

.

Magnesium carbonate
Otygen required

36-98
3-787

23-744
6-585
3166
2-375
1-171
0-084
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149.—Montreal Dairy Company-290 Papineau avtnue.

This well is 620 feet deep. It has a capacity of 55.200 gallon.

^i«7" V""!^ " ««^ •" ^^«^» and ha. a temperature
of 48 degrees F. The .upply i. used for cooling purpowjs

150 and 151.—Montreal Jockey Club—Bluebonnets.

of IwSir**'.!^^ " ^^J'^' ^^P "^^ y^*^''*" ''**«' «t th« rate
of 132,000 gallons per day. Well No. 151 is 108 feet deep andha. a capaaty of 48,000 gallons per day. The two well, are^ ^ T T'^- '^^"'^ "^' '" ^« neighbourhood, six

the boulder day or at the contact of the boulder clay with the»hd rock. None of these wells penetrates solid rock more thana lew feet, and all. save one. give gor.: supplies of water.
An analysis of the water from rell No. 151 showed that

the contamed matter was about 95 per cent alkaline carbonate..

152.—Montreal Light, Heat, and Power Company—St. Henri.

153.—A. J. Munro—123 Britannia street.

This well is 1,125 feet deep and yields only 2,000 gallons per
day, which is too small a supply to be of any use. What water
there is, is hard, cold, and contains no sulphur.

A set of specimens from this well has been kept. Therewa. 50 feet of surface drift below which Utica shale was struckFrom experiments on the specimens with acid the shale seems
remarkably pure down to 225 feet. The specimens after this
eflejvesce vigorously with acid. The contact with the Trentonon this evidence is. therefore, placed at 225 feet.

154.—S. Nesbitt—2501 Rosemount boulevard.

This well is 300 feet deep and has a capacity of 6,000 gallons
per Qdy^,
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Cakiurn carboiute
Magncaium carbonate.
Iron and aluminium ojddeal

ailica
)Sodjum carbonate.

. . ..
Sodium sulphate.
Sodium chloride

Total aolida.

1JJ4
1337
399

well No. 125 and that of [hi M ? ^^"'«rt""ng Company'.

It » very much frlubhur™ ?f
*''°"^'' "''«''*'>' '"'Phurous.

well.. Its h?gh X^^Sf r- " T! °^ ^'^•^ ne'-Khbouring

what laxative effm
""" '"'*^*'' ^^^^^ '* » "o™*-

/55 ««d J56.~A. E. Ogihy-CartierviUe.

the -;•
J

I ".^^^^^^^^^ -ej at

deep «jdh.. ampacity of 52.800 gLons^lr^'"' « 520 feet

ti»t^r^""pL^SL,itrut^ "^^- ^'^''^ -'^ •^-

157.~Jas. A. Ogihy and Son-St. Cathmne street.

This well i. 993 feet deon on^ i.

gallon, per day. Of this su^olv 12 rS.
"^ 11'^'^'^ °^ ^^'^^

at 300 feet and the rest at 875^^
'^''"^ "^'^ "^"^

<^^l^^lo1^!l^S:^^l1'r'''' n-foothead.but

to the Action limit *^ " ^^^'^ '"''y ««>° ^elow the «,rface

m
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Lately the supply eems to have dimini.hed as the luction

larl. »rr"'*^
'""'" '"°'* ''"'^'''y- The capacity i. «id tovaty; after a wet 8ea««i it rise., while after a heavy fret it•eems to fall. On the whole it seem, to have falle7co^5e

ably «„ce the well wa. bored. The water at first y.Z^TZ.phurous but after pumping a week it was freed from this and nowhe sulphur cannot even be tasted. The water is very like that^the Montreal Abattoir wells Nos. 146 and 148. bein7high both in•^a and carbonate, but i. contains no magnesium. The folloi"

6 roT2''"T.
'^\ ^^'" ^^ '"^'^^ ^y J- T- Donald. July.

16. 1912. The results are stated in grains per imperial gallon

:

Toul lolidi
Sodium chloride
Sodium sulphate. ......!
Calcium carbonate
Magnesium carbonate .

.

Iron, alumina, and silica.
Alkaline carbonatcn

47-32
905
1904
10-94
0-04
0-39
7-86

.uJT^'-"'^^^''^^
*"^'y''' "''^'^^^ t''* ""^^^^ to be pure andaltogether it is a very desirable drinking water.

158.—Peterson Manufacturing Company—Mile End.

galJs^'^ert;
''' '''' '"'' ^"' »•" ^ ^^^y °' 'O.«00

The analysis of the water shows that it is very high in sodaand somewhat comparable to Laurentian water, but ifcintSsmore carbonate and less chlorides and sulphates than the latter

W.J TT " "^ '" ^''^" ^"^ "««* ^'th the MontrealWater and Power Company's water it is found to give bett^

forming ingredient, but. of course, is very dilute. The intro-

t^^!"-
f^'""\^bo"^te into the well water prevents the

i
™

vfT t ''^f^
"^'^ ^"^ '^^"^ *he calcium carbonate to b^dep^ited either in the boiler or in the feeder as a suspend^powder which is easily blown off.

H^naea
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The following analytit of the water from well No. 158 waa
rnade by Mr. Spencer, cheniiat of the company, on Auguat 6,
1912. The reaulti are atoted in graini per imperial gallon.

Sodium carbonate
Sodium <-ijlphate ...'.'..'..'..'.'..,'.

Calcium sulphatr
Magnerium lulphate. ....'.

Sodium chloride. .

.

Silica

27-65
23-48
4-42
4-62
6-64
0-78

JS9.-J. W. Peck.-2275 St. Lawrence boulevard.

XX'Z'^^^n
*""

'?u
*""='' ** ^^ '*** **'*'«' t*** ^'parity wm

13,200 gallons. The rest occurred at the bottom or 602 feet
the total capacity being 24.700 gallons per diem.

From the accompanying analysis, the water is seen tobelong to the group of waters high in calcium and carbonate and
to be m strong contrast to that of the Paterson Manufacturing
Company's well. No. 158. dose by. It is comparable to thJwater from well No. 13 on the one hand and to the water of theMolson Park Estate wells on the other.

The following is the analysis of the water from well No. 159made by Dr. J. T. Donald. June 10. 1912.

Total aolids
Sodium chloride
Sodium sulphate
Calcium carbonate
Magnesium carbonate.

SiO, /

Alkaline carbonate«

50-470
7-123
7-430

18-690
10-800

0-756

5-671

The following analysis by Dr. J. T. Donald was made ofthe same water to test it for drinking purposes; the result, arestated m parts per million.

Total solids
Chlorine
Free ammonia
Albuminoid ammonia.
Oxygen required

721-00
62-48
0-006
072

0-90
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iin f^
**"** °' •P«^«ne'« from this borifif was kept. From

270 feet to 330 feet the rock is a rather pure, light cotourcd lime-
•tone. At 420 feet and 480 feet the limestone is rather shaly,
but there is no trace here of any hard arenaceous limestone
roch as was found at a depth of 470 feet in the Frontenac
Brewery s well. No. 120. At 550 to 602 feet where water was
struck, it is a remarkably pure shale.

mont.

J60 and 161—PensionHal du Saint Norn de Marie—Outre-

These two w^lls are situated about 100 feet apart and are
interesting as in them water was found at different depths and
of different kinds. Well No. 160 is 354 feet deep and the water
level IS 130 feet below the surface. The capacity is only 360
gallons per hour (8,600 gallons per day). Well No. 161 is 897
feet deep; all the water was struck at 890 feet and the water level
IS 150 feet below the surface. The low levels to which the water
rises are worth noticing as being distinctly below the average
for the artesian wells of Montreal.

The water in the first well has not been analysed but it is
•aid to be very good for drinking, to contain no sulphur, and to
be much softer than that of well No. 161.

To raise the water in well No. 161 an air lift 240 feet long is
used. The water is hard and a special softening process is neces-
sary before using it in boilers. According to the engineer it has
got harder with time. At first it showed 35 degrees of hardness
after three months 42 degrees, after a year 58 degrees, and
then in three years more it rose to 62 degrees. This water also
contains no sulphur but it is described as too hard for drinking.

A senes of specimens from both of these borings has been
kept. As shown by them the Umestone is noteworthy as being
of a remarkably pure white nature. In well No. 161, at 675
feet and also at 735 feet, a brown decomposed dyke was pene-
trated. In well No. 160 the specimens from depths of 120 feet
to 230 feet show much decomposed dyke material as is also
the case with those from depths of 230 to 270 feet.
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The fdlowing .nalyi, oT the water from well No. 161 wmmade by the Dodge M.nuf«:turing Company. Mi.h«w^
I»dJ«.u.ry 27. 1910. The re.ult. .re .uted in JTZ^

EncruMing loUd*:
Cakiuin ctrbomt*
Cakium tulphate.

.

.

Cakium chloride
Magnnium carbonat*
Magmtium lulphatc
Magnniuin chloride
Iron and aluminium uside.

gg^""*™"*'

Tout.

Non-encniMing eolidt:
Sodium (ulphate . .

Sodium chloride

6'SS
12 9J

00
2 20
00

0-00
0'J5
trace

J2

22-35

Total

31-44
5-91

59-70

162.—Rifle Range—Poinle aux TrembUs.

Thi. rvell is 242 feet ueep and hat a capacity of 24 000gallon, per day. The water i. very .ulphurour^
'

163.—Royal Victoria Hospital.

o.r li* ''S''
*•*'* ^"' '^"P "^'^ a capacity of 12,000 gallon.

Elr^oi -^r
''**"' ''^ '*'""'* "* fi"* *° be contamina^."

bactemlogtca! examination .howing badllu. coli to be pt^^t

2^ thT^rZr '°'
"t

°'' '"^^^' ""^ P"»tin/ceme„

STrS 1^ •

^i^""".*
°"* the«>urce of conUmination. andthen rednlhng. The «de of a hill often, though not alwal*•eem. to be an unfavourable location for a wel The3'

tX^tZ ^r^"^
^°'"P«"»'' No. 173. .ituT.il b^olTSeSherbrooke Street terrace, i. another .uch example.

164. St. Bruno Floral Company.

This well is 410 feet deep and has a capacity of 10,200 gal-lon, per day. Gas wa. struck at 320 feet. The well aoMrendvwas sunk in Utica shale only.
apparenUy
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W.-St. (Mrid CelUf-S<udt^u-RicoUtt.

Thk well ! 104 feet deep and h«a a capacity of 17.300
t»Uoiu per day. The water b dcacribed at being very good
though it ii probably aulphuroua.

166.—St. Patrick Orphan Atytum-OutrtmoiU.

The well is 378 feet deep. The capacity it 120,000 gallona
per diem, and the water riaea to 5 feet from the surface. Thia
ia very much above the level to which the water rises in wella
Nob. 160 and 161 close by. This well is situated only about
80 feet from the line of the Canadian Northern Railway tunnel
through the mountain and a very large flow erf water was struck
when the tunnel reached thia point. The strau in the tunnel

much broken.

167.—F. Scknaufer—107 Shearer street.

This well is 660 feet deep. It has a capacity of 12,960
gallona per day, all coming from the 450-foot level. There ia

a small flow of gas from the well and, therefore, a cistern is pro-
vided to let the gas escape from the water.

The following analysis was made by Dr. J. T. Donald on
December 5. 1905. The results are stated in grains per imperial
galkMi:

Csldum Mlphate
Calcium carbomte
Macnctiuin carbonate
Sodium diloridc
Alkali carbonate*, etc

Toul nlide.

.

1-78
3- 19
4-70
8S9
6-87

23- 13

The water is high in calcium and in carbonate like other
artesian waters in this part of the town. Thus it is very similar
to the water of wells Nos. 3 and 135 and is intermediate between
those of Noe. 89 and 10.
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m.-StumriKk AlkUHc Attociaiion-liiU End.

.diol!!''
'*" '* " '-* **P •»<» h- . daily cp^rity o* «.600

Th„ I. ^'
'*** ^.•'P *"** ''*' • "P«^ty of 430 gallon, per hour

to Mr^ir^.K- "'^f;*^
°' «» «*"°~ P^ hour. K^'to Mr. Bell, the two welU are connected underground^^^

*tnn€X. intntu, Hfontrtal

^^
™. well i. 433 feet deep and ha. a ddly cap«:ity of 64.800

u^^ 'o"owing analyd. of the water wa. made bv Milto«

r

rnt •mmoni. .

.

AliNiminokl •mmcmk'.
Toul ammonia
Njtrofen aa nitrite* .

.

ChSf*" ** "•"»••
'lie aa chloridca. . .

.

, en requirca
Toul tolid matter on evap?22r:

01875
OISOO
0M7S
OOOS
DOM

3S-40
SM

4«40

J72.~Strt4ctural Steel Company-Longue PoinU.

n^^ **" •' *'^°° '•** ^•°'" '^e" No. 64. It i. 340 feet d««Good water wa. .truck at 95 feet, but the waler .^^^rlt^
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fatt WM tulphuroiM und MUinc. The lower water i« now shut
off Mid only the upper water uaed. The boring went through
15 feet of clay and IS feet of quickaand, the rest waa rock.

Another example of thia kind where two diatinct claawa of watera
were atruck at two depths in one well occurred in boring the
Viauville well, No 88.

The following analyaea of the water from the upper part o(

thia well were made by Mr. Milton L. Heney:

N«v. IS, 1907 Jaa. 10, 1910

Parta

R^lbn

Craina

alloa

Pana Graina

ail^

Toul wtid on •vaporation
SolidvoUtil«oni>nUion
Cliiorine ai chlondea

tllft

74
414-80
0-01

BOO*

78 83
S 18

39-OJ

1064
185 00
JSIJ

74-48
12 9S
34-59

Nt aa nhritca
Niaanitrataa

• ••(*•!«

173.— Union Brnrint Company-^20 Cadiauc ttrtH.

Thia well ia 757 feet deep and haa a capacity of 12,000
gallona per day. It ia situated at the baae of the Sherbrooke
Street terrace which is very steep here. A creek used to run
•long the bottom some 30 or 40 years ago and the ground is very
sodden even at the present day. The water is absolutely con-
demned for brewing purposes. It is used to a certain limited
extent in summer for cooling purposes. It is cloudy in appear-
ance, tastes of amnumia, and is clearly contaminated. In dry
aummers the well dries up altogether. It seems, in many cases
to be inadvisable to sink a well at the bottom of a steep hill.

Under such conditions the chances of contamination are increaaed.

174.—Union Soap Company—BenneU avenue, Maisonneuve.

This well is 719 feet deep and has a capacity of 38,900 gallons
per day.
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l^S—W»,dm Kimg Bri.—Btimm

MM.*... ««»» per lutin, Mid ih« middIv b atilM

ufaclurm.
coMMtttbte impoctaMi to mu.

_ TV (olk»rtn, «riy*« m«l, on M.y 1. iw. by 1. a.

lf«« aad •lumioa.
Ckleittm

•<M"«<uin

AlkUiMdilSrid?.

Total nUd*.

J W
00

000
mot

Ji s
5- II

C4Mii#My-<^^ai^ «W Pit IX
i76.—WaUon Fo$kr

ttrtU. MaisonneuM.
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Th« wnmd ««ll. No I7i. U WtiMtfd M the Pmrw Houm
on SianWry ,t««. It k «« r-. d..p ,«l y^d* IS4.0no Kdkm.
• day of exnllent »«i»r. Wattr wm ftfM .truck at IM (.^
wl.«i th« .apply giv,„ w«. 60.000 gdlon. ;», d«y A »«<md
jupph^w-, ..ruck .t S7S fret .nd the c^N„«l c.^j.y fc,
134,000 galiona per di«tn.

P«^^.irT •• ''"^*
"IrV'f''

•***• *"*' '"^ "* r.u.r.nt.*d

Jr
""ktompwiy'.wtll. No. 122. and the YMCA wellNo 179. Th«T are rcMon. for ihiiUdnc that th« two latter ar^

woiMtcted The waters arc char.cteriied by beini high in ral-dun and carbonatt. They are more ck»ely allied to well, in
the lower r»rt of the dty like No. 167 (K. Schnaufer.) or No. J
than to wen. like th«» of Jm. Ojllvy. No. 157. or Ek.,'. Brewery.
No. 30. which are high in Kxlium. Thaa. watm approach in
character the .halbw ^trint watcn and it ia Miggettive that thcae
water, were .truck in the caae of the Guaranteed Pure Milk

^iSTdelrthl"
"^ *** ^''***^ "^' *•"• '* «*"p^*«^iy

The following analy^ wa. tnMdt by Milton Her«y. Decern-

uMon'
*** ******* '" *'*'•*' '*' '«np«ri««

Calcium CMtMMti.
.tt ..

..
" akrate

MaflMrium carboaate.

10-4JOM

Alumiaa, iroa atddt
Silica

cWorid.

^}
SmpmkM mattw mm! iwliinMt.

Eacrmtiiic ioUd.
Sodiiim carboaaM

* MllpluiM
• chloride

nitrat*
matttr. «icOn.

4 01

007

IS J]

4SI
2-M

A complete aet of tpecimens from the boring, of well No.

il vT ^L^'J?^ *° "° '** *''• »~^"K *«« trough a
dark decompoMd dyke material. At 750 to 770 feet it
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th«n.«h.Warcdc«eou.d,de. F««, . depth between 99S

^ iTgh^tp'
"'^" *" ' ''"' '"^'^ ^^^^

1 nrvi^* r^i^" '^^"' "Wch » remarloible at • depth of1^ feet. The vericle. ^ filled with oUdte «ui fib«,««ohte.. probably natrolite. Strdn Juulow. are evident iHS
^Lr- T^*"'^»'!S* *»»'*« Powd^ynuiterial in the vedde..

f^*^^?^!*- ^° ~P''*''~ *«* d«t«<^- Between

•?SS rt \T '***• '^''* «*""• ^'°'" » depth of l.loTS

un .„Ht ^"d^^f^-blc brachiopod fragment, were broughtup a^ m matenal from a depth of 1,150 to 1.160 feet a Rhyn-

!J™ rif
^*"'

T?"
'*«*«i«d *nd »>«> • brachiopod loold^veryhke P&Uy,fro^*ia 6./.rala. but a. thi. fo«il i. d!«i:te.S2

h™ Jr^'
'?P^»'*~'>^''«« made of a specimen of the rockbrought up from a depth of 1.500 feet. A re«due amounSgto 85 per cent. .. left on treating thi. with add. and magnerium

^EZJ" *?Er"n'°J!'*
"**« °' " per cent of t^SSZ

.ll^lTarthirSe^'™""^
^°'^^" *- *-'- P«>^y

:.|r:

h.

i79.-Central Y.M.CA.-Drummond street.

>yater wa. .truck mainly at two level.. At 520 feet the

Sl^*^ "^- "'O^J^'o" P« diem and at 845 feet^.W
gallons per diem. The well is 861 feet deep.

It i. thought poMible that thi. well i. connected with theWndsor Hotel wjll. No. 178. on Stanley street. The water in

S.t I .^'a'
**""°!™a"y "t""!" at 10 feet below the surface,mit on the day pumping was started at the Windsor Hotd welUie water leve was noticed to fall to 30 feet below the surfl^Another line o evidence is that one of the analyses of this water

I. almost Identical with that of the Windsor Hotelwater

North«^'S"i"
"*"*^ abo"t 1.500 feet from the CanadianNorthern Railway tumiel through the mountain and diortlya^ tunneUing began the water become extremdy muddy and•emamed «, for three or four week., after whid. it got better
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There are two analyiet of the water from thit well. One
I made after striking the water at 520 feet and before the lower

water was •truck. Thia water it high in sodium. The other waa
made after the lower source of water had been struck at 845 feet,

and shows high calcium. The analyses were made by the Milton
Hersey Company and the results which are given in grains per
imperial gallon are as follows:

Oct. 22, 1910

Calcium carbonate
Magneaiain carbonate
SUka, etc
Suapended matter

Total encnitUng wUda.
Sodium carbonate
Sodium tulphate
Sodium chloride
Organic matter

Non-encrueting aolida .

.

r> 25
4-3S

ST

1S17
OM
8 M
2-37
1-20

12-77

A set of specimens trom this boring was kept. Down to a
depth of 540 feet the rock is a dark coloured limestone. At 550
to 560 feet the boring passed through a decomposed bostonite

dyke. At 610 feet a fragment of Ortkis sp. was found and at
655 feet a fragment of what looks like Orthis testudinaria. At
750 feet, where water was struck, some specimens of shale were
found.
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TABULATED LIST OF WELLS

No.

1

2

i
4

5
6

7

8
9
10
11

12
13

14

15
16
17
IS

19
20

21

22
23

24

25

26
27
28

29
30
31

32

Name of owner.

K. B. Anguii

Location.

Armwrong A Cook LMonireal We»t

Sip. Anne ile Bellevue.

BckJing, Paul A Co.
Buahnell Oil Co

C. S. Campbell
Canada Brewing Co.

Canada Malting Co.

.

!?,"' I?"*!' "T"' Seigneur St. Bridge.
VilieSt. Louia

._

Dorval
218 Deloriniier Ave

St. ffenri (lot 104781)

"Abattoir Site", near St,' Henri.

.

'.'.'.'.

Depth
in

feet.

Diamctar I

holt
in inchM

r... I c a c ,' '

' ^ ' '^""iioir :iiie .near

r!^ f ^T'l**£"'?« ^^
i*-» Montn,oreacy StCanadian Pacific Railway M,--h.la». a„_..: cu

Con/ent of the Precioui Blood
M. toijtineau
Dr. R. Craik
Mr. Curran't Farm
Tlie Thoma* Davidion Man-

ufaciuring Co
Dawci 4 Co
W. B. Dickion

ilochelaga. An|ui Shopa, Power'Hou.

Outremoni

Dominic Wadding Co.
William D^w St Co

Notre-Dame de <jrftce
St. I.aiiri'nt

Petite ( ote, lot 192. .......'.
Between Si. Uurent and Back river.

187 Deliale Ave., Ste. Cun<gond«. . .

.

I.achine

Longue Pointe, lot 21 . ! . . !
.

'

222
500

*i

548
305

6
4

480
580

*l

678
506

«and4|

1281
312

41

539
:.57

410

8 and 6
8afld6

5i and 4

296
128
305
260

4"

ft

150
1003
170

F.*? .QVri"!?'""*'^.'""' Ste- Cunfgonde
186-188 Colbourne ?

33
34
35
36
37
38
39
40
41
42
43

45
4ft

Alex. Drummond
Sir. G. A. Drummond. . .

J. N. Drummond

H.A.Ekert
Eker's Brewery
Exceliior Woollen Mill*.

Same p^opert)^-co^. of Inapector St.

Petite Cflte

Beaconsfield
Petite Cfltc, lot 195

Petite Cflte, lot 208.
409 St. Lawrence St.
967 Ontario St
967 Ontario St

967 Onurio St
141 Frontenac St. .

.

929 St. Catherine St. .

.

808-810 Dorcheater St.
219 Delorimier St.

The Fenlin Leather Co
M.Galibert
H. Gatehouw
Globe WooUen Mill... .;::;; ,.., ^.wimwr arThe Gould Cold Storage Co Grey^rn^d Wliiam St..-.

A r-™, S^y ^"" •"<* William St».

p fS3 Frontenac St

li^fy^, Cftte-dea-Neige.

Mr. Han p«,n JLonp,e Pointe, lot 40. ] ! ! !

!

A. Hobbt
Edward hughes ?A."'2J°1V^^^'' "* ^•''•'*- •*«""'«« Ho"*)

CflteSt. Michel

175
360
420

430

830

500
425
223

325
600
812

+754

300
1025
454
750

ft

4|

4f

6 and 4
10 and ft

4

410
1301

500
375
250
350

9
512
502

-._
240
75



WELLS ON THE ISLAND OF MONTREAL.

Diameter of
holt

in inchM.

4i

6
4

41

Capacity per
diem in gaU

lona.

Watw
•vnrvi

infatt.

6and4{

*i

8 and 6
8 and 6
!} and 4

48,000
10,000

91,000
1,000+

12,000
24,000

12,000
16,800
18,000

120,000
240,000
120,000
192,000

36.000
abundant

120,000
24,000

72,000+
abundant

-12
-too

-10
20to-30

i\

41

41

tand4
)and6

abundant
24,000

too small to be
at any value

60,000

hardly any
water

8,400
36,000
24,000

.1

14,000
25,0CO
S,000

86,000

no water
4,800
25,000
20,000
65,000
10,000

none
9,000
72,000

abundant
4,000

48,000
19,000

-20

Character ol
water.

-28 Good

Good
Hard, slightly.

sulphurous.
Hardr
Hard, slightly-

sulphurous.
Good

iH Remark*.

SO
64

-6
-30
-10
-18
-6
-8
-8

-20
+ 7

-10 Soft.
-6 Pure.

Good
Good
Highly saline
Good
Good
(kiod
Hard and sulphur-
ous

Good
Rather hard

-8 iHard.
-10 Saline
-13 Saline and sul-

-8
-50

-40
-30

phurous.
Pure
Not sulphurous.

50

32
18

30
70
12

13

25
42
40

I \lwit SO ft. from No. 99 and" conn^ed
I

with it underground
Ml water ttnick at 300 ft. ....".'.."

"

Ml water struck at 350 ft.

I These twp wells art about ' SO ' feet
apart and connected underground. . .

.

-50
-10
-25

-33
-10
-100
-20

-5
-30
-10
-40

Slightly sulphur-

Id

50
26

too
90

All water struck at bottom.'

\v«« at iM ft.. ..;..;;

Sulphurous 5
Hard lo
Soft, slightly-

sulphurous. .

.

Rather hard. . .

Good
Good

-10
-10
-12
...0

Good.
Good.
Hard.
Good.

70

-20

Soft
Very hard
Soft

Sulphurou*
SaUneaad sulphur-

ous.
Good
Soft

35

60
56
46
35
73

Water obtained at aboiit isOOft.

^740 (?** "^ '*•' '"""^ •"^"y "

All water obtained at abmit '360 ft!
'.

30
25

5 Water at 440 and Sii'ft!

No.

2
3

4
5

6
7

8
9
10
11

12

13

14
15

16
17

IS
19

20
21

22

23

24

25
26
27

28
29
30
31

32
33
34
35
36
37
38
39
40
41
42
43

44
45
46







TABULATED LIST OT WELU ON TM

No.

47
4a
49

90
51
52

SJ
54

59

9«
57
58
59
AO
61
62
63
64
69
66
67
68
69
70
71
72
73
74
75
76
77
78

79
80
81
82
83

84

N*IIM cl OWMT. LocstiM.
(Mt. tSLm.

"it

Laing A Sons
Laurraikn Spring Waitr Co.
Laurit EngiiM CompMiy

Laurb Ensin* Company.
Loofuc Pmni* Aaylum. .

,

LovtU and ChriMmaa. . .

.

A. Martin
A. S. and W. S. Maatarmu

.

Mrs. J. Mclnuwh.

J.H. R. Molaoa ABraa...
CanMliaa Pfedfic Raihray.

.

MoMnt Royal Camatry
Moatraal Cold Storaga Co.
Montraal Caa Co

Moatraal Hunt Gub. .

.

Structiml StacI Co. . .

.

MontrMi Milling Co. .

.

Mount Royal Park
Montreal Weaving Co.
G. Naatal
Outrcmont Milling Co.
'udga Pagnueio
An. Quialey
A. Ramaay

Patanon Manufacturing Co.
Rowan Brothcrt
Royal Golf Club
Salvador Brtwing Co
Sault au RacoUct CoUag*

Shawininn Water ft Power Co.
Siatara ol Providence
Stanley Dry Plata Co
St. Laurent Convent
St. Laurent College

Mr. Stewart.

85 |T. A. Trenholme.
86
87 TurUah Batha.

88
89

Viauville Mineral Springe.
Wire ft Cable Co

Cor. Si. Caihorina and Pwihwuk Sea.
208 Craig's!
1020 St. C:atherine St

1012 St. Catherine St.
Loncue Polnie
WWUIIamSt

Lachine. lot 1010. . .

.

2082 Notre Dame St.

C6ta St. Micbal.

1006 Notre Dame St
Place Viger, Notre Dame St.
Near Crematory
610 St. Paul St
Hochelaga
HocheiaiB
OtuwaSt
Outremont
Loiwue Pointe
Parte Ave., OutremoBt
Pwk Well"

S95ClariMSt
C'Ate^lca-Neigca
Outrcmont
Pagnuelo Ave., Outremont
Longuc Pointe
Inapector St
Weetmount
Carri4r« St
618BMudry St
Dixie

617 St. Paul St
Backrhrer

Maiaonneuve
Notre-Damc de Gr*c«.
6l3LagauchetUf«St..
St. Laurent
St. Laurent

Petite CAte, k>t 195.

CflteSt. Pierre, lot 141
Thorne Hill, C6te St. Pierre.

140 SteMonique St

Maiaonneuve
233-241 Guy St

325
280
JOO

700
2000
612

740
800

120

674
502
354
1020
1890
3990
low
336
914
349
66

430
600
339
700
100
800
88)
300
600
450
550
490

1017
320
1300
350
487

323

185
179

1990

1900
1099

«m4 4|

1

s
41

. abw

.1,91

I

il

6udH



I ON TmsuMD or

«raf

Jl

3

I
41

?

Jl

n;8

1,

f.MO
«e,«o

M.oan

MO.I
1M,C

M,OM
3»,000
40.100

12,000

41.000
000(>boM)

4.000

15,000
M,000
130,000

t»
13.000

4,000

1,400

10,000

M.oeo

L

1,000
n.ooo

mST
lafM.

Hwd
Soft

Hwdi biM Iroa

-11
-10

-34

-31

MllM

Vtrykm*
nMkmam

G«e4.

-10
-31
-31
-1

-131
-10
-31

-14
-II

•40
•11

-:jo

-u

-31

-31

Vwykanl.
Gm4.

VwylMid.

lUtlHrlMH.

lUdMrkwd.

Gm4
Good

Ball M 4fO ft..

Hwd M too ft.

Good..

+* Soft Mrf rightly

» - -

«l N»

M
•0

Aoi

MlMft.

ii'mk.

62
U |WMrit4«0ft.

«• WMrMTMfl.

ABt rMOIOft.IS
10

40 J-u«iMltl|Mitrack..

W
27

4
S

S

Stnidit rMlOft.

W

to
70
37
«3

IS
26
32
40

M 700 ft.

31

100
75

47

II
It

13
U

II
M
If
M
M
40
41
•3
41
44
41
44

40
01
19
71
73
71
74
71
7#

71
70
It
It
13

8M







N» \4IIMa4 OWMT

w
91

•i
•J

W
M
•7

W
100
lUI

lOJ
lOJ
104
lOS
106
to;
tog
to«
110

III

l.'Aif I kiukfe Njtl^t

I H AMwii
Wnltrr Bakm ( o
lUnk III M»nir«»l
t. I lUmh * Co
Hnimtrjiii, HriNiifiaii ('«

VtnmAt Hmiil {•>
,

('•iMik I *t m Vitumdry Co

('4tM<U ( jr A l-uuiMlry • «
I Aiiadhin Hrvwing Co

CaiuHJUn IViAr lUilw^y
( «iM<iliin PmIIU K4tl»i«y

CaruilUn I'ji ilk lUilway
t 4n4<IUn HuMirf <"ii

C«ii4.lkn Sp,«j Cotum Co .

<«n»r V\hii«i.MdCa.
i onvmt .

,

A. K. ('iiMmihwalit
' '

"

'

'

t;r.H»n ShtM a I ,«ih«f Cu ,

.

T. t uahing
I>II<HMI, UkllMte A Co '

.

.

Ww. I>avin Co

11)
114
117

118

119
120
Ut

122
I2J
124
125
126

127

Uominiun fuk Co.
WlllkmDt.w 4Co. \
A. I.. DrummoiMi
r>ulr«Mw et Lwki;

i. I). Dunran
.

.

Fronienai' Brrwery
F. (ialibrrt

t.i»ranr»^| Pure Milk Co
( h««. (..ir.l

T Haniu>i

TAIL'UTID I WT W WKiU ON THI

i^«liMI.

»!•, Ann* <W IMImiw
, .

1000 Altwrf <M
VUtt .1 ArniM, St. Janwa Si
Ijlil ittoMfai Hi

29*1 «. 1 rt».ln *.. Mil. Kml

All Hlv<ir.l»i

Turroi Wtirlka. St. Paul si.

•*», nrr»<M.
21* IMiirimivr Ava

iMWht
112 tUmn a Co
II J l)<>iiiiniun lc« Co
114 Dominkw IJglw. H«it, ft fimt

I Ce

Ice .M4iikrfacturiiig Co. .

.

..'.'.

Imprtul TolMrco Co. of Caiiafia

ln«l»(»rn.lent Hrrwcria

I2« r.J. \„ul^m it Rein* Miiwral Water Co.
IJO L^rroU rt Pich/i

Ut
1J2
133
134

tiS
136

LaclitM

lll3l.aS.IWSi..M4i«o«^,W

Ainl Avr . MaiwmMuv*

ur I'litma

186-lM ColtMMirnc Si,','.'.

Hearon«Arl<|
Oniariiiami DnianUn* si«,', Maiwniieuv*

Mounijiti S«

Milf Kn<l M4tiofi .

Amity and Parthenab Sta

W' t.
S«. Catherine St.
H2 Braudry St
Rack river.

Fromr,«c St ;ie«r'Abiit,i«,
900 St. Antuine

MORivarrfSt.

"V
in

• aiM S

<01 9 aiMi 4|
1207 aMHi I
low I2.9.«il4«|

r1211
sra

•01

HothrUg.., .Wua Hhupa. U*rh Raom
Place \igvr, Notre Dame St

Wiailair Station
Nolm l>Htiie St. iCa«

il'".?".'*^"*
'** • MaJ«mii«i»t.'.'.

91 Itpkirtniirr Ave
Putitle 4u\ TrvmUM.

.

St Umtieft, J mttw Irom St. Uv^are
J5* Mxnau St
Part UfimiaiM. .....
I7«M lliervillr St

• aMl4|

•70 Id. 6,

7071

1220
600

AlO

973 S<. Amir* St..
Vinet aiid Notre Uamc Sta.
Longue Pointe

SOS

D, Laluiulr
Uurcntian Sprint Wtter'Ca.
O. Linif.yefi

'f
*«• «^ anada Collefe.'.'.'.

W. LowiM-v A Co, 77
Maiaonnruve Rathit

• St. Lawrence St.

.

J«« Craig St
jChambord St.

MarkM Place, Maiaonncuve

«aad 4
iaMi5
6awl S
6Md4|

Oand
6 and

H

>«id S

6 and 41

'A'Md'4i

6aad S
6«iid 4|

6and S
6 and 4|
Sand 5



N Tm nuND or momtrcal-ti

R*MMrtak tu.

j »

! in

AIU«Mriinickai *'Xiii, , i «•

•7

Ab-Hti M ll. (row No. • »n.l , no .rinJ
»Hfci|,WW|MyUMMj

I

>^*t*t aiinm'm io fio "h. .v.'.".
!."

TA.aoo
72.000

•0,000

• .400
M.OOO
S3,MM
24,000

40,100
4J3,000
100,000

•7,200
4S,000
31,M)0
132,000
32,400

7«,M»

loo.aoo
•,<00

45,400

W>24©
101,000
J,400
10,3)0
M,000
4,600

^'»»mk.Mmh.,fmmimh:

Vwy MtphiirMM
MM not MUty

-13

-33

Good
Vary.lkth K^
Good.

I^m vrfeUy pomptd dry. . .
..'.

12

S3

H'

40
41

wWii'oabio job'fc"-

of MlplMr

Sulphor fraa tHM

WjIfT

Supptr MMod to kow InrrwJ.

4o,*i)o ,;h.';j 340"
ft.; i;^'

«
'iji w

.

AU*utr«nKkMl

101
lOi
101
104
103
too
107
too
109

no

III
113
lU

("OO lili Bir heW

Msooud TOO fi:;.'.':

loin,

All TClw'

M bet

M 390 ft.

36.'«0«0 fiii. M 3M ft. iw* M 4S6 ft
oW. pw iMrMRiMMMd oa tM

3" 4?«r^.t"4i?i.^.r^.'^'^'"

114
111
no
117

lit
110
130

18
131
134
133

m
137

131
130

IJ8
IJi
133
133
134
US
MO







TABl LATI UST OF WELLS ON THl ISLAN

No.

137
IM

139
140
141

14i
143
144
145
146
147
148
149

150
151

152

153
154
155
156

Nam* of owBtr.

Mauonn«uvc Bath*
MaJaonneuve (Quarry Co.

Martinaau et FUa
• • •

Militia DqMrtment! .

.

Molton Park Ertate. .'.'.!."

" • •

• « «

Montreal Abattoirs.
.

.

Locatii

159
160
161

162
163
164
165

166
167
168
169
170
171

172
173
174
175
176

177
178
179

Montreal Dairy Co!

Mar Vet Place, MaiMMineuvf
Koaeiiiount Av«

Carri^ and Pkpincau Su.

Loogueuil
«

Carriireand Iberville Sti
" m

« m

Frontenac St
m

m

'290 Papineau Ave

Montreal Jockey Club Bluebonaet. lUce Tnick

Montreal Light, Heatj and Po^r
t-o

A. J. Munro
S. Neibitt
A. E. OBilv>. . .

Ill fc^ A.O|ilvynnclSon!.!.! St. Catherine St
Mile End

^n«on„atdu&.Nomde MarieS^Jlf'^'^ »-

St. Gabriel College

St. Patrick Orphan Aaylum.

.

F. Schnaufer
Shanrnxk Athletic Aawdation.
Shawinigan Water ft Power Co.

• • «

Smith Broe. Co
Structural Steel Co
Union Brewing Co. .

.

Union Soap Co
Warden King Broe. . .

.

Wataon Foster Co

Windsor Hotel.

Young Men'sChristian Aasodation

St. Henri
123 Briunnia St
2501 Rosemount Boulevani
Cartierville

Sault-au-RecoUet

Outremont.
107aMuer
Mile End. . .

.

Maisonnenve.
Maiaonneuve
Van Horne Ave., Montnal
Longue Point.

.

420CadieuxSt
Bennett Ave., Maisonncuvt
Bennett Ave., Maiaonneuve..,..
Ontario and Pie IX St«.. IMii^ueuve

Dominion Square.

.

j'ower House, Sunley St
I'rummond St

14,40
154,00
144,00

"Chemical weighi 'of ions stated as though coocMitntkM of



IB ISLAND OF MONTKBAl^-CkiiriMW.

C^gjy-r Vltm
Iral
biMt.

76,100
S.IOO

34,000
10,000
J,«00
2,400
M.OOO
30,000
30,000

310,000
48,M0
1M,000
ss,aoo

133,000
41,000

3,800
3,000
0,000
15,000
33,000
70,100
10,000
34,700
8,000

130,000
34,000
13,000
10,300
17.300

130,000
13,960
8,600
10,330
13.000
64,800
36.000

'

13,000
38,900
139,600

14,400
134,000
144,000

-13
-15

Good..

-13
^5

-13
-10

infk

Hi

36

lUawrhi. No.

Good, faniptf^
Mim, 48T.

.

-19
-31

+11
-18
-33

-130
-ISO
-10

Hofd.
Good.
Good.

NoMiipliiir

Good.

Vary nlplmiNw..
Good

-15 Vary Mod.

Good..'.'.!.'

10
30
31
13
5

38
35
35

43
15
37

34
50
13
21
33

Jhtm mOo art 50 ft.

nKMduMfarfrattad....
•pan aad eon-

W.tar «nick at 475, 89Q. and 'HiSk.'. '.

'.

Sttiphiirow.

.

-52

-34
-14

-14
-10

Soft, forma ao
Kale

13
10
33

25

12,000 lala. at 210 ft., nat at 875 ft'.

13.200 Ida. at 300 ft. aad nat at bltttMi

All wator atrack at 890 ft.

Ga«itnickat330.

47

ii'
36
11

30
36
.38
19

All imtar atnick at 430 ft...!!.'!;.';;;

^^"TL!?!?! "•" •'' «*"«>«tad' 'tuMkr.
SIOWmL

At 340 ft.

52,,H>0 lala. at 500 ft: nat at 604 ft!

25
30 60,000

.000 fala. at 530 ft., nat at 845 ft.

itration of each woli water waa equal.

137

138
139
140
141
143
143
144
145
146
147
148

149
ISO
151

153
153
154
155
156
157
158
159
160
161
163
163
164

165
166
167
160
169
170
171
173
173
174
175

176
177
178
J79







WtU numbar

< .ikium Mlpfcat* .

.

M^nnMium cfhn—n
M^giiMJtim tulpliAl*. .

Nulium cubunau .

.

"solium wilplMW
Vallum rhimit

Kir

10

MO
•JSj *-*M ITi

^

* il

O'U

I JJ
I OS

II

» Jl

«,

lb)

II w

5 M

110
I'jq 10 74

J 54
ih)

llT 71

Iff

I i«

11 ftl

2 m

^i

I 17

I h

10 2«
2 42

ff

UM 2} 01 15 M 21 6

I

I
22i

27 M
1007

4«

IJ !• m « S tt' S ^ If M M

15. IJ MM
125 M

*7 M

TJ-n

tn
2ii

lji '

J-47

I'M

»-T4
0-W
9.W

,,.... III
la

ii-ii

T-H

"••ii

II -n

?'l.

4 JS in

J 11

III

1 M

14•«
lid
JN 11

J» J7
• JO
« 4a

iiSI
• '44

5 M
»JI
• tt

57

TAM&MIDU

15 tt^

"J SI

i

I

J Ml

il M

t

iiTl

Ml

<<l

ffl 41 M
10-M M-f

ul Frb. », l«U. (b)

IJM

I 55

'•"I

(DQK
to) sipi. 14. itai (») wx - I- II. *•) M««h ifTim (!) M«;v4. iw

Writ number

( dikrium km
Mai^nnium km
VMtmm km. .

t artRtrutc kM
SulDlutC
ChUfrine

Ku

u l« JT 47

W M 44 7.? |.U^ •••
KM IJ 57 7J

1 26i 29-5CI 11 2J ii
1 (U 12 Ji MM II W

12 17 14J W t »4 ••n
44-42 i 01

.....

<•) frt. (•, IMI. (kt March 14,

"%»!Wi."i.!T^2f.&r '<iiea^}An!^'-To.!'U"W^Ti

Wdl number.. .1 4 10 w (b)

«'
,

J6.||

24.2J

J9-7!
46

'

1
1

ir) (d)

II II
(»)

II

Cj
M«

Nat
( O,

171

45 5
«» 5

lono

36 7

1-5

42-0
49-0
« *

41 2

5-*
1.5

92-*
72-0

.1-91 5-5
4'^ 4-5

42 1 9U'(>

:i.5 72-0
2J.J 21-7
5 Ol ft 5

5-5
5-ti

M-7
ll-.'S

s< », 4-4
14

2J Si 41 (l| 40-8

CI, 1
26-1 4 2 IO»l 17.

7

15

7l-i|

17-t

lO-ft

ft7.n

29 «
.12

19 50 47

44-2
25-7

2..|!
n-n\

62 -R

211 '4

9-2
100

804
650
27-6
9 4

44-5

55.

1

550
25-

21-51

^
4-«
I '4

•2-41

n-0

4-2

u
Ml
M-1

«-7
44-7
41
I0.|

%
5-1
4-0

Wl
Tl-5
»-5
t-4

(k)

44 %
5'5i

4.5|

90 Ik

72-d
21-71

4 5i

5-5
J-l

U-7
41-5
40 4
17-7

"CkfKMalwtt^ir^imf

II-I

74-T
4a-<

Si?

HP
.15 4

17 I

4-1
5-1

90-4
90-5
5-4

41

IW-fl
T«$
«r
i4-a

a
4-1

1-7
it-*
M-9

(«) Feb 6, 1905. (b) Mareh 14, 1904. (c) March 17. 1904. (d) Jane II. I9W. (e) March 19, I9M. (!) JaiT 1^ IW*- W iwhidaa K. - J-t.

IT
4-1

U-i
94-«
1-4
5-4

(k) oc< M. im.
mi^Aic. u,'h



umto tar or AMM.1I

H w « « «• ss « .Kf in lit l« m lit m IM IJf 141 M« Ml M* IM IM UT IM IN 14* Mf ITI l» i*»' fit-

in
nm

i-ji

MM
"4^ "i-ii "i>M m "Mi '

i-ii

••M 4-lf
if?
I-M

ISU M 4 11 •

"l^M

M-l

"i-ii

}«
tit "iiii

4'M MM
"•:«i

4'4I

4-U

JT'MUM

UM
MM

1 47
I -41

TII

• M
II

t

M-41
•-H
4-H

4M M-M

"«;ii

If
r)

III

IJ-M

1 U
•n
S3 '18 M-41 T-H

^8
°.s

'1|
::8 41

II Tl

wai
4.M

nt
• II i-M

J 41

MM
1 11

4M
t-a t-M

IM
4'4I
4M

U-74

JIT

M ij| U M
r 44^ II ii

JM JM
T 114

14 14

n:«

4-«

"i-ii
M-l
IM ta

4-41
f-M
IM

• M

a . 4. If1 oia. •

- OJI
(rj C

• Oil.

. a)Ka-iJ4. -It
-'•

til
- '11 111!

tCh - »-m (•) kJoi - I II. lu Inly u. mt.
(k)iMMHlKK

tim ifmlmt pw imptHtl gMm.

Mwik IT. I4li: (r) Nwr. 4. IttlT M «*• *«t l»«- WiU«- U. l»
(i) Manh Jt,

I4M. () On ji, IfM.
(k) »M». (I) II.

*w «MMtf Ml A* teMt 4f4|M{

• M 42 9S M ^ ^ ^ I» 121 la UI m m w UI 141 Ml I IM IM IM IM l>7 IM M* ; IM Wt l» tn t^ T
14
4-1

1'.

I-T
44
• -4

IT-T
S-4

JJ-4
«4-l
2-4
1-4

14-1

l-S

u-r
ir-4
47-7
M-7

I4-4
t-4

M-4
IM
W-4
»-I

1*4
U?

tl
11-2
41-4

Jt

•••f
42-0
M-«
IS-t

4-1
I-T

40-a
JT-I
4T-J
M-4

»•$
H-f

n<4
IT-fl

22-4
tf-4

n-9
14-4

U-4
JT-J

l-l

M-l

M-4

17-1
II-4

M-f
171

11-7

Ml
M-i

S:i

tii
M4
77-4
U-7

ti

74'4
Ml
•It

M-l
M-«

Ml
'il
»J

M-4
M-«

8:1
U 7

471
t-4

a*
81
i-«

8:2

MO
Ml
7»
•4

7.«
41

M-t
Ti-S

•t:4

71
J-«

W-J
72-7

11

^1
M-4
M-l
M-*
•*

1-1
<l
l"-f

••«

47-1
4TJ
41 ••
•-4

Mt
M4
M-H
77

le 7

11

J

JI-4
IS

14.

2

144
»» 2

l«4

*»-9
U-«

J4-4
74-«
1-7
MJ

MB-a

aj4
144

M-i
11-4

tl$
47 -•
a-i
M-l

ai
Ml
M-«
M-a
M-J
7-7

4l-«
IM
SSI
Ma
i s

IMl.
I-U. 1

(UMrah Jl
)Oti.

,IM4.
2a.i«

^,1.mmr. IN*. »MmHIT, IMt. (mamhtmU •I 1. (•) J«ir>i,nM (•)«•Ml* not. »<teMiit -». 1. («) MHck 17. I4M. MN«v.4,IM«

»a»-?5»-





til

INDEX.

Ml. »2.

«i. J i . Ml
A4um, r D
Am*. M
Aaalywt, Um al

mritHirfi of nailaf ffwhi
Aaalyite nl HntMlriim, MnKtrf«M (

'<iin|aii>'i «tii
* C ^wmU Hrvawl ( iMniHiiy'a «r»|| ,,

• Su|w Krtntni ('iHn|aiiy'i vtB .
. .

,

* I'aarHlian Hf*>iii( C.imiiMy'i wtll

P»r»»r lUilMy wctt

vorlulMia «««
* Ontnl \i M( Avrtl
Ommm, I^MMlr. and Cumpany's «iB

* !)«« unci (iHnpany'i «r*n

• DnnilMun Citrk t ompaiiy'i «fi
. . 114

• ICkm Bmnry »•« Dq
f Srhiiiiu(*r't «rta

^^ Ijj
• I' nHiinwi' BfcwfriM wvU IK

;uaraiii(«l Tut* Milk Cnmpaiiy'a v(M ||;

rtum

IM
101

IMl

141

JT

IW
107

71

70

71

7.1

141

117

7*

Irr M4iiufM;litHii( ('nmpany'i wtil

Indrprmlrfil Hmrcrin wvil

Ju A. ()|tivy and Hfini «nll

J. W iVcka' wcU
Iji RciiH mineral •«!«

IIS. 119

110

Ml
in
Ill

l^ainf and Siina' arvtl g^
' l^^aurmiian B«(ha mrll gf
|j>vc<l aad Chriaiinaa' w«U ., g*

' l.uwfT Canada lulh|c w*ll UJ, 124
M (.albert '• wril ' gj
Maaiernuin'* tnU gg
Mulaun Bma.' «*ll ,, ^
MoIkm Park ('^alr well ||f
MoBlrml Aballian wen |]g
Paitnon Ma^iulatlurini t'oniiiuy't vetl |JJ
Ptmiunnat du Saini N.im de Marie well IJ4
Pkc*Vi|er«cU f2. Ml
radium walar mi
* Neabilt'* veil ^

^'. '..'.'.'. .'..'.' '

Smith Bma ' welt
IJO

IM
• Structural >wee» Cnrnpanya veil M. IJ7
* T J Joubarta «>li litlit



144

• • W.hf IWtar r«„p.,y,^ "J
• * W«ftWii Kini llr.M 99a fS

MiiMl«ir)U«l»,« J"
• • wir..«ic,M,co«p«,',i„i ;,;; S

AafiM, R B.««« ^
• •»^ •
• .hupwmlk *••

Ai«M UvmmMt (or a(>uiiiii« w*tm ^
• oMavatmbW ror otMiiniiig •.(« •

AriM«roi« and Cook-* ••« '

a
•lOT-E4«M4i, Mr -,
humid, Dr ~
••k al MtMtrHi *^. , .

.' •
aufh «wi Comp.iiy'i waH JT
BM«lMrnn4« couMy '*
BOTkntanlinrii ,. ..

"
iMtkMMaf'.; '••"• •"

•Mini. P«ul. •Mi Compuy't «di! .

.'

it

t«. WUIkm .

••

Bmigal "• M
Btyrkhi. •'

Br«iidr«m. HniiWvm Compaiiy'i wtO ... lif
Br»w»fin .

"*
Brtuin ••^

BMkMU CW CompBay •, ••.'.',...'.'.;; "

CaHicnNM Mmi-farh
Calrium rhlnridc «ra* I

Cakium rhUirid*, oHgiii «(
• MilphaitarM *?

• • oricinof .'..'.';.'..'..' 1
Calvairt, Mom •
CamptwU. C S . wtll

'•

Canwla Brwd Companv'i mil ,'.',

,J?
• Car and Foundry Compaay'i •dl. . .

.

Im
• Malting Company", ,di '?;

• S«ga/ lUfinint Company'i •«« .'.'!.".'!.'.'.'.'.!.'.'.".

71



Ml

t»m4 roMptay'i vifl

Nartkw* lUtlvay immt

• Own

»J.
• WMwMaltMMa

RaMiOT CaMifaiiy't vHI
Apnul ('iitiiMi Cumpaay'a awU

CarknriiwMM NifMMuw
CmnnVIMk»i^a4iompmmy'»wt
CUm^ almtiU^ •««•< Ifci 4i^fc I. Uiril h to •««<«». I. I»„
Ck«f«rl«r al ik* ••!«
CkMy

•Mr

* iMrklMial ..

nia|ria,J.A

CImibikw <( MMbrrmtM
* Hitdcrirotuirf

CWh*. r W
ClMtitraiioii of watwt
CMipoiiliMi in rvhilMi lo dapth

• ci >lw «aa» waa at mmm tlaw . .

.'.'.

• • «ai«r
CoMlhtoM invaraiat umlwinwad walar rkrafatioa al MoMfMl
Coaiamiiwikifl

ComiUria tmitiMaaaia

Ctrnvam <i< tlia fimtn ,4 ikr IVkmim Bload, •«ii
* • Pnwidanca, ••

PoiMt atia Trtfflbin, wvU . .

.

Coppwiharahr. A. F , «•«
Carparaikm quarry ai (KitmnaM
Cm» vi boring CaaadUn Rubfaar CampM^ ........... ,.,,['
Couanaaii, M . arvll

Craik. RnfaCTt. »ca .. ..

rroU.J K ..'.'.'.'..".'.

Croara Skaa aad Ualkar CompMy'i wJi'''.'.'^'.'.'.'.'.'.'.

Carraa, Mr , wtfl

Caakiai, T , ««

raMS

M
M

u
M

N. lot

lOT

110

IM
M
no

J

ii. 100

It

M.lll
IJ]

121

1.12

10

V
M. JO

•

M
M
2S

10

iia

H
n
III

111

ai
IM
M
M
M
III

H
IM





.15-

^

^

IMAGE EVALUATION
TEST TARGET (MT-S)

fe
,5t

1.0

I.I

1.25

111 |2J

lb

1X7

140

1.4

M27

2.0

1.6

150mm

';-

/APPLIED A HV14GE . Inc
^S 1653 East Main Street

^^F^ Rochester, NY 14609 USA
^^^S Phone; 716/482-0300

.^^I^S Fax: 716/288-5989

e 1993. /Sppliad Imags. Inc . All Rights Reserv«d

A
f^

\.
V

^^ <^A ^riV



.^^



146

DalnuinitM PAOB
Daly. R. A '...'.'...'. »0S

Daowt. Ulonde,«nd Company'. weU **
Davie*. Wm. Company'a well "^' "*
Dawes and Company'* well "^
De Cew. J. A ".113
Depth in relation to compowtion. "'
Detcriptions of well* 9

Dickwn. W. B.. well M
Distribution of Montreal artetian wter. .

....' H
" waters

*'

Dodge Manufacturing Company, Mi.hawalta.Ind ,^Domimon Ice Company', well
'•'*

- tSr""'' ""•* ^°*" Company', well. . . ..:::: Ilf
Park Company', well

'"
Wadding Company', well

"*

Drummond, Alexander, well '^

A.L.,weU .'.'...'..' "
" George A., well. .

'*'

" J- N., well '*

Dufresne et Locke well. ''

Duncan, J. D., well 115

Dyke rock. a. wurce oif «xiium' carbonate.' ^"
Dyke. 49

their affect on underground circulaUon.
. . . .

.
^?

Ekers' Brewery well

Eker., H. A.. weU »
Emerald water W
Ewing. James 107

ExceUior Woollen Mill, well ^
81

Faulkner. Frank
Favourable areas for obuining "water.

'^

Fenlin Leather Company', well
*

Ferguson Laboratories, New York '^

Fluorite 118

120
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FluortpM
'*«J

1°'^ •
- 18, 19. 22, J04, 105, 112. 117, 122. 140. 141

Frontenac brewery .^
Breweries well !!'!!!. 29 115

O.

Galbert, M., weU ,-
Galibert. P., well

,,^
Gas Company's well ,« ,.
Gatehouse, H., weU ' f!
Geilde. Archibald ^
Geology of Montreal and vicinity jc
Ginger ale „-
Girdwood. G. P '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.

90
Globe Woollen Mills Company's well g3
Glyptocystites logani

112
Gould Cold Storage Company's well g4
Goyer. A., well -,-

« P.,well
I.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 84

Grenville series .^
Grosboyau, M., well

84
Guaranteed Pure Milk Company's wtU.... ....... . j j?
Gurd. Chas.. well

84 117
Gypsum '

51

H.

Hampson, Mr., well .5
Hannah, T., «eii ..»

Mersey, M .
. v, 83, 86, 89, 94, I04! 108. 109. 130, 139

Hobbs. A., well -,
Hochelaga yards .

Hudson River shale
20

Hughes, Edward, well
gj

ij""*:^«^ 'y.y.y.y.'.ii'. '.'.'.'.'.'.::'.:::::
39.65

Hygeia ice plant jq-

I.

Ice Manufacturing Company 1 1«

well jjg
Igneous intrusions of Mount Royal. 91
IleBizard

j,
"'''"• '.'.'.'.'.y.'.y.y.'.:'.'.:::::::::::'.: w
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Imperial Tobacco Company ol Canada. Llmltwl. weU .

.

'*n'oIndependent Brewerie* well io i
Information of practical importance. ....... II
Intermingling of the pure water typea. ........'.

10

5S

Joubert, T. J., well.

J.

121

Kaolin.

Kenriclc. E. B '**

King, Warden ''

" weU ^
41

L'Air Liquide Sociiti wellU Reina Mineral Water Company'aweU". '.

|?fLeRoy, O.E '21

Lacroix et Pich* well
'"

Lafonuine, Pare, well
*^^

Laing and Sona" well ***

Lalonde, D., well **

Une, A. C '.'.'.'.'.'.'.'.'.'.'.'.'.'. "''

Laprairie 50

Laundries • 23

Laurentian Baths well.

.

'J
' ' *

- highlands V\c'' ^^' "^
« plateau

!

." .' ." ."

! ! ! ! !

."

.' "' "' *'• "
• Spring Water Company's weUa. !M5
• water Jl, 66

Laurie and Lamb 88, 123

" Engine Company's well. ..]........
'**

Leda clay 88

Limoges, O., well 22

List of wells . .

*23

Locke, Mr FoUowingl 41

Log of Turkish Bath well
''^

Logan, W ' " ' 100

Longue Pointe Asylum well
^^

Lorraine shale ^
Lovell and Christmas well.

.

.....
^®

Lower Canada college ^
weU. 55

Lowville formation '^^

100
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M.

McGill univenity
'*°*

Mclntoth, Dr .-«

Mclntoih,
J., well '''....................'.'....'''' ^

Magneiium in the wateri -i,

Maiionncuve o i*
Baths well '''''.'.''.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.

IM
Quarry Company, well •«

Martin. A., well
g,

Martineau et fill well j2it

Masterman, A. S. and W. H ,*
• • - well 55

Mile End quarry -,
Militia Department't well 23 126
Milton Heraey Company

'.'.'.'.'.'.1i, lU, UO, 124.' 141
Mmeral water ^
Miuouri ^
Molton's brewery „.

Molson. J. H. R. and Brother*' vM. ..............,.,'.',',,[]]['"
'

9|
" Park estate .^

MonicM. :::::::::::::::;:::::::;:;;::::*••''•"•;"
Monteregian hills ,-
Montreal abattoirs j' o ,,-

well
127

Brewing Company
^2

Cold Storage Company's well 93
Dairy Company's well I29
Gas Company's well 93 94

* harbour -»

" HuntClubwell
94

Jockey Club well
,29

Light, Heat, and Power Company's well 129
Locomotive works er

Milling Company's well 91
" Weaving Company's well 95

Mount Royal Cemetery well 01
" " park :.':..;:;;;

22
" " " weU II

Munro, A. J., well
j29

N.
Nadan, Mr

,,
Natel, G., well y/.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'..'..'

' '

'

95
Nature of underground circulation at Montreal

i
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Nctbiit, s. rum
w«U SS

Noire Dame strwt... •»
4

O.

OBiIvy, A. E., well

" Jm- A. and Son. weU. . .

."

.*'
**>

Origin of Montreal •rtetian waters **
underground water *'

Orthia 10

• teatudinaria.... "..[.]'" •>
Ottawa river ... 141

" ' water..'.'.^;;;;;;;; «>«$
Outremont 48

• Milling Company's well
'

pringa **
S4, S«

P.

Pagnuelo, Judge, well
Palmer, Chate 96
Pater^n Manufacturing Company's well. ,ffPeck, J. W., well 131

Peek's well 1«
Pensionnatdu Saint Norn de Marie well! ^'

* well 133

Place Viger well 58. 67

" station well '

Platystrophia biforato .
'2

„. " • var links.' .'.V.
^*°

Pleistocene 122

Poussium in the waters ^2

Potsdam sandstone 65

Pressure of the water 18, 32

Pumping of waters 4
Pure types of water. .

'v

Pyrite 55

51

O-

Quiggley, Mrs., well

96
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m.

rAcu
Radium water 101
Rainfall 12
RanuMy, A., well M
Rcinhardt't brewery well 97
Relation between compoeition ol water and depth 9
Rh<aume, M., well 97
Rhynchonclla IO3

* plena 19
Rifle Range—Pointe aus Tremblea, well 134
Robert White and Company's well 86
Rowan Brotheri, Ginger Ale Manufacturera, well 97
Royal Golf Club well 97

' Mount 1, 16, 21. 2S
" Victoria Hospital well 134

Ruttan, Dr 63, 79

S.

St. Bruno Floral Company's well 134
• Catherine street 23
" Gabriel College—Sault-au-Recollet, well 133
* Helens island 20, 22
" Laurent College well 99
' " Convent well 99
* Lawrence Foundry company M

lowUnds 10, 25, 47, 56
plain 15, 17

" " river 65
" " * water, salt content 5
• Patrick Orphan Asylum well 135

Salvador Brewing Company's well 97
Sault-au-Recollet College well 98
Soxicava sands and gravels 22
Schnaufer, F., well I35
Sedimentary formation, thickness of 23
Shamrock Athletic Association well 136
Sharpe, Mr 54
Shawinigan Water and Power Company's well 98, 136
Sherbrooke street 23
Smith Bros. Company's well 136
Soda water 97
Sodium area 8

• carbonate in waters, sources of 48
11
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Sodium ehlnridt, oricin of
^j

* utphaie, origin of '.'.','.'..'...'.'."
4Q

Solrnhofrn timettoiw j,
SolUt. Prol ^
Source* of underground water ««
SphiTw o( influence m
Springing the well .-
Stanley Dry PUtc Company't wdl gg
Starlcey, Dr j„
Steam purpoae* .

Stewart, Mr., well ^
Striiphomena

. .

Il>
Structural Steel Company't well '.'..'.....'.'.

94 lit
Sulphuretted hydrogen in waters '..'.'.'..'..'.'.'.'.'.'..'. ' 9

' * occurrence and origin of $3
Summary and conclutiona •

• of tenutive coocluiioM (q

T.

Tanneries «

Temperature of the water a
Terne, Bruno ..g

Terrace* -•

Terrebonne ..

Texaa j.
ThickneM of the tedimentary formation at Montreal 23
Thomat Davidton Manufacturing Corapany'i well 73
Trembling mountain • •

Trenholme, T. A., well 99
Trenton group !!!!!."!.!!..! 19 lOS
Trenton, thickneasof 24* ill
Trinucleus fimbriatui *

]<2
Turkish Bath well. No. 87 23

• Hotel weU 99
Two mountains ^m

U-

Unfavourable areas for obtaining underground water 3
Union Brewing Company's well 137

Soap Company's well 137
Uses of artesian waters

jy j
Utica shale '20

• thickness of 23
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V.

Vartollon* in compodtinn o( the Mine well «t rll^ercni ttmee
Vi«u et Frere

rAOB

101
Vkuvitlc mineral spring 54 101

W. B. Scaife and S«n» Company Pittaburgh, Pa m
W. Lowney and Conipany'i well 124
Wahl-Heniut Inttitiite o( Fermentolofy ag
Wallace Bell Company

jy
Walter Baker Company's well IO4
Warden King Broa. well Ijg
Watton Fetter Company's well Ijg
Wells, descriptions of gg

,
" "•• °' Following 141

Wettmount springs 54 5^
William Dow and Company's well 77 114
William ittreet '

^
Windsor Hote' well 24^ 28, 57 l.M
Wire and Cable Company's well '....'...

'

102

Y.

Y.M.C.A., central, well 140
*«" 9,

'23,'
29, 57





LIST OF RECENT REPORTS OP GEOLOGICAL
SURVEY

Since 1910, reportu iMued by the Geological Survey have
been called memoira and have been numbered Memoir 1, Memoir
2, etc. Owing to delays incidental to the publishing o( report!

and their accompanying nups, not all of the reports have been
called memoirs, and the memoirs have not been issued in the
order of their assigned numbers and. therefore, the following

list has been prepared to prevent any misconceptions arising

on this account. The titles of all other imporunt publications

of the Geological Survey are incorporated in this Hat.
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No 1107

No. Il»7. ^ '*'"'' ^'^ T»fr(i.»W-by J.wph KtvW
iiumiiMry H«pt>rt (<ir th« caUmUf yMr IWWi No IIW,

MEMOIRS-OEOLtXilCAL SERIKl
MkMuu I.

MiMuia 2.

MitMom i
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Mkmuir 6.
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No.

No.
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Memoirs and Xeports PublialMd During 1911.

REPORTS.

Summary Report lor the calendar year 1910. No. 1170.

MEMOIRS-tiEOLOGICAL SERIES.

M.MO.> 4. No. 7.0*010^01 Strio,. Geological reconn..i^„c alon, the
wettem



MniOM 1. N*.J, OMUfUmt Smt,. tU E4immm «mI (UU. Mmnm-.
by D. B. UowUiig

MiHota f. lf^.4^^Mht4ul S»H0,. WglMrn cmI tiMto. Altafu -by G <l
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•dby Mr. U»rtiiM M. Umb*. (n IVMH-by Anion IUn4-

MtHMi II NtJtOMhtM StHtt. q» • TrMiM EcUnad^rm Uunn M
KlrllMd. Onurio—by Frmnk Sarii^M
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Icoiln and portlom p( Ntw Br«n«»kk'by Hatnricb Riw
MiiMfld by JuMph KmI«.

MEMOrRS-BIOLOCICAL SCRIES.

MtIMM 14. N» I BUUfUti S*rui. N»w ipKiM o< *t»*ll« ruiUciid by
rl'.W? .**"*"*•" •« BwkWy MMind. V«ncouvw Idand,
BHtidi CoimnbU-by WUIUm H. UnU and Paul BartKh!

Mtiaoln and Reports PubltoliMl During Itl].
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Sttmnuiry Raport for the caWndar ywr 1911. No. 1211.

MEMOIRS-GEOLOGICAL SERIES.

Mbmoib I J. N0. 14, GmMoU StrUt. Southarn Vaneouvtr iaUnd-by
Chariaa H. Ltapp.

Mbmoii JI. N».IS. (Mnk^ Art,t. Tha Motofy and ora dapoaka d
Phomii, Boundary dterict, Briiiah Cdumbin—by O. B.

Muknb 24. N: lt%»U>tlfal Stfiu. PraUminary rtport on tha day and
kda dapoiita of tha waatam provincaa—by Hainrich Riat
and Joaaph Kaala.

Mbmoib 27. N». IT. GMhtUat Sthu. Raport oT tha CommiMion appo<ntad

Mbmoib 2S. Nt.lt, GtJ^t^ S»U,. Tha (Uoioay ot Staaprock L.k«.
Onurio—by Andraw C. Uwmni. Notaa on foaaila from
limaalona ol Staaprock laka. Onurio—by Charlaa D. Wal-
cott.

Mcmoln und Reports Publlshsd During 1913.

REPORTS. ETC.

Muaaum BuUatln No. i: conuini artkka Noa. I to 12 of the Gaoiofical

St*" "* ^y.*V™ BuM***"*! BHtelaa Noa. 1 to 3 at the BiologicalSarica ol
Muaaum Bulletina, and article No. 1 of tha Anthropological Sniea of Muaaum
DUiKtins.

Cukle Book Na 1. Escurafona in caatem Quebec and the Maritime
Provincaa, parte I and 3.



^

t i

•'

Ott.w. ®** '^^ •'• Excur«ona in the neighbourhood of Montrtd Md
fcxcurwoni in iputhweitern Ontario.
Excur..on. .n the *e.tern penin.ul. of Ont«k> .nd

Guide Book No. 4.
Guide Boole No. 5.

ManJtoulin island.

Guide Book No. 8.

MEMOIRS-GEOLOGICAL SERIEL

Memoirs and Reports Published During 1914.

REPORTS, ETC.

of the Gedt^ici sSW^rf MuLm Bulltl'il
* "".1'» ""icie. No.. 13 to 22

polopcdSe^Jjs.anda.^cteCrof^heBtekt'si^^ ^°J °' »•« Anthrol
Proepector'. Handbook No 1- N,^« ^^11?"''°' ^"•*"'n Bulletin*

Wyatt Malcolm. '
'^°'*" °" radium-Dearing mineral»-ty

MUSEUM GUIJE BOOKS.

b«-^'HS!ja'?'?!^s"irtr S^sS:
"" '~*''*'" '«*ri- <" British Colum.

MEMOIRS-GEOLOGICAL SERIES.
M.«o„ 23.

^"•^^^-'^'g^l'^jn.. Geology of the Co« and i,U^



MiMOii 2S.

Mbmoii 30.

Mkmoii 20.

MmoH 36.

Mmou S2.

Mbmoii 43.

Mbmoii 44.

Mbmoii 22.

Mbmoii 32.

Mbmoir (7.

Mbmoii 40.

Mbmoii 19.

Mbmoii 39.

Mbmoii 51.

Mbmoii 61.

Memoii 41.

Mbmoii 53.

Mbmoii 55.

No. It, GteloiUal Strits. Report on the cUy and ihate de-
poutt of the western provincea (Part 11)—by Heinrich Riee
•nd Jpteph Kecle.

No. 40, CtcioticalStTui The badu of Ncbon and ChurchiU
river*—by William Mclnnei.

^»,f';G*<>*oticalS*rm. Gold SMt of Nova Scotia—by W.
Malcolm.

No.33,G*cUtiMiS*Tus. Geology of the Victoria and Saanich
» "l"P-«f"M. Vancouver idand. B.C.—by C. H. Clapp.
"'• VaP*'^P^ ^*^'- (^oloifcal notei to accompany map
., *1?'15*R '*'^*'P» »<* °'' f^> Alberta—by D. B. DowUnr
No. 36, Ctoloitcal Stries. St. Hilaire (BeloeU) and Rougemont

mountaini, Quebec—by J. J. O'Neill.
No. 37, CtiUotual Strus. Clay and shale depodta of New

No
Brunswick-by J. Keele.

1. 27. Ctoto^uolSertei. Preliminary report on the serpentines
and associated rocks, in southern Quebec-by J. A. Dmser.

No. 25, Geohptal Serus. Portions of Portland Canal and
Skeena Mining divisions, Skeena district, B.C.—by R. G.
McConnelt.

No. 39, Geological Strut. Clay and shale depodts of the
» "wtein provinces, Part III—by Heinrich Ries.
No. 24, Gwhtieal Series. The Archiean geology of Rainy lake—by Andrew C. Lawiion.
No. 26, Geohgitat Series. Geology of Mother Lode and Sunset

mines, Boundary district, B.C—by O. E. LeRoy
No. 35, Geolopcai Series. Kewagama Lake map-area, Quebec

-by M. E. Wilson.
No. 43, GeohtiaU Series.

by C. H. Clapp.
No. 45, Geolotieai Series

Geology of the Nanaimo map-area

—

iiu Z."y— J"\,~:
Moose Mountain district, southern

Alberta (second edition)—by D. D. Cairnes.
No. 38, Ceohtical Serus. The "Fern Ledges" Carboniferous
» "?I"^' St. John, New Brunswick—by Marie C. Slopes.
No. 44, Ceoiottcal Series. Coal fields of Manitoba, Saskatche-

wan, Alberta, and eastern British Columbia (revised edition)—by D. B. Dowling.
No. 46, GeoiotUal Series. Geology of Field map-area. AlberU

and British Columbia—by John A. Allan.

MEMOIRS—ANTHROPOLOGICAL SERIES.

Mbmoii 48.

Mbmoii 45.

No.2,Anthropoloncal Series. Some myths and tales of the
Ojibwa of southeastern Ontario—collected by Paul Radin.

No. 3, AHthro^gical Series. The inviting-in feast of the
.

.

Alaska Eskimo—by E. W. Hawkes.
Mbmoii 49. No. 4, Anthropolcpcal Series. Malecite ules—by W H

Mechling.
Mbmoii 42. No. l, Anthropolofical Series. The double curve motive in

northeastern Algonkian art—by Frank G. Speck.

MEMOIRS—BIOLOGICAL SERIES.

Mbmoii 54. No. 2. Biotogical Series. Annotated list of flowering planu
and ferns of Point Pelee, Ont., and neighbouring distncta—
by C. K. Dodge.
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Mcmoln and Raports Publlthed During WW.
REPORTS, ETC.

Summary Report for the calendar year 1913. No 13S9^Report from Anthropological Divu/^n. Separate from Summary Report

j^^^Report from Topopaphical Divi.ion. Separate from Summary Report

and ^::Tcolt^:j^j,,Xi ^ffi.^N'^'v '•-'"--

r<^feT.u^raL°iJT/Sf^
Muieum Bulletin No. 13. No 5 Biointu^nl w-. -rw j ui

cormorant (Pkalacrocorax aurUus) U,lt\SfTXl' 7^ '*""i'''
"^^^

the Gulf of St. Uwrcnce-P^. favernw " 'nduitrie. on

MEMOIRS-GEOLOGICAL SERIES.

Texada i.land—by R. G. McCon-

Arisaig-Antigonish district—by M.

Memoir 58.

Memoir 60.

Memoir 67.

Memoir 59.

Memoir 50.

No. 49, Ctoloticai Series.
nell.

ffo. 47, Geological Series.
Y. WilliaTO.

2'1^^^'vuI^'^^^'Sll^ **

"^"•^Ina^-'-l^bri^rDo^^.S
''''' '"^ ^-' "^-^ °'

""-hy'^Ti:^- "PP*^ White River District. Yukon
Memoir 66. No. 54, C.otogical_ Series Clay and shale deposits of the
,. ,. west jrn provinces, Part V—bv I KooU

'•t^'"" "' '™
Memoir 65. iVo. 5J. Ge^ico; 5^/"cL 'L^d 'ti^'fe deposit, of the
Memoir 56 Nn T^'^^.P^P^.T'' *^»" '^-by H. Ries.

^
MEMOIR 56.

^%^.''etnlfTDg:2LT '^ '^"'""'" """'"« "-P-
Memo,. 64. Wo. S2,Geolo\ic,al ieZ. XtmLn. report on the clay and
MEMOIR57. -r.teS^-.^t=ul^^^^^^^^

buuon, exploitation and uae»-by A. E. B^TrloW!

Memoirs and Reports In Press, May 8, 1915.
MEMO.. 62. «o.^JnU;r^;>l^^. Abnonn.1 type, of .peach l«

MlUOlK

'V«M/'{»'*^*»«fca/5WM. Noun reduplicUon in C
46 JV« 7 >^-ite5«*- *^. Vancouver idwd-by E. Sapir

r^Ju^T^ r*^*^- Cla.«fication of WuokBgtdiaU with wbjective pronominal prefixe»-by C M.
Memoir 70. ^<>'^Ana^<>P<^oricatSmes. Fanuly hunting territorie. and

M.M0I.71. No.9.A^^ukn,piMj^ Myth. «rf folk-lore of the

Wl?"^ ^Wjuin and TiJnagaiSi OjiSJm-by F. G
M.MOU 69. ^0-^^^^. Cod field, of Briti.h Columbia-
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MiMOH 34. No. 63, G40lotieal Serii$. The Devonian of aouthwMtani
,,

Onurio—by C. R. Suuffer.
Mmoii 73. No. SS.Ceoloticat StrUs. The PleUtocmie and Recent depoeitt

01 the island of Montreal—by J. Sunafield.
MEUOII 68. No.SQGeologitalStrUs. A geoloaJcal reconnaimnce between

Golden and Kamloops, B.C., along the line of the Canadian
Pacific railway—by R. A. Daly.

Mtiiou 72. No.dO.Cfoloficat Strits. The artewan wells ol Montreal—
by C. L. Cumniin|[.

No. 61, Oeolotical Serus. A list of Canadian mineral occur-
rences—by R. A. A. Johnston.

No. tO.Anthro^ogtcal Series. Decorative art of Indian tribes
of Connecticut—Frank G. Speck.

No. 62, Ceoloiical Series. Geology of the Cranbrook niap-ar«a—by S. J. Schofield.
Summary Report for the calendar year 1914.
Museum Bulktin No. 10. No. S, Anthroiototical Series. The social

organization of the Winnebago Indians—by P. Radin.
Museum Bulletin No. 11. No. 23, Geoloiical Series. Physiography of

the Beaverdell map-area and the southern part of the Interior plateaus. B.C.—
by Leopold Reinecke.

Museum Bulletin No. 12. No. 24, Geoloiical Series. On Eoceratopt
canadensis, gen. nov., with remark* on other general of Creuceous homed
dinosaurs—by L. M. Lambe.

r-i ^iT"<"' B"""*" No. 14. No. 25. GeohtUal Series. The occurrence of
Glacul dnft on the Magdalen isUnds—by J. W. Goldthwait.

Memoir 74.

Memoir 75.

Memoir 76.
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