
ffiep. Üo'x"

Thesic
\^/ri ¡,

Y \¡ I, i ì'\:

#r¡Å#ûÏrÅå \¡lÂËr.qrr#$# rK rÏ"ffi ü*Iffiüffi I'ifÏfiïT
tF 'l:*r* ftäp aÏvEll,

ßf #o }tf,AftÐ$ B*Se*

Ð{.i'i";::¡i : t,:¡f
f !-1 | ra--;!t't\6
l,/!.J Li..l:.:", i t\-./lH

ru{Jî TÛ Bå
TAI'IEN

Wr:*:mww.t*d ån pæ,rtiæJ, ft¿l-fål.1me*:t of {he
T*q¿j"lr*ffi,e,fr.1# fr¿v tþ'-ø Wø"øtgr *f ßçier:ee
l*6r** åm 'kk:æ TJnlv*v#l*'y *f ffiær:.åtøha"

W- åå.ä9"

*****.::^,;;il;ffi
'[T\L Uiìlïïiiî'li'í '";i 

-
L-1BRÉ\''I 

t 
^**s
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ßTm "qr.qSñ-AFFI-q.ÆË,o4gI-CI¡I AF rru-I'ffin ErvHR $Ysrgsrn
ffi@;-;:.;';.;;6

, ffåre &ed" Rårrer f*rmerly knunn an tþr* äed. Rlver nf t}:.e Snrtho

å$ formed. hy the unio¡: of tws 1¡sanchee, the Stterter,íL RÍver which

SLnwm ffirom m, smaLl L*ke ln &r{åxrneestun nylü the Ss*m *ee ffiåor¡x ft.åveru

the çutl"*t uS ä,Es.tçe Trsnerne* Ðil ths beiuns*ry ååne hetwee¡r }fl.s¡nesçtm

'q.¡id lforth. þ'mkstn* The t'¡wo s'hre*mn unåtm nt Bneolcenrådge,n lñånn*¡ &$d.

Srsm thn,t poånt tlt* R** fri.yef f'tows northws,r*. nnd e¡rters åake Wånr.rfpeg

The ve.råous tributarj.**(n)ou rne d.escesrd-e ;; ,ro*" have, for the
wo*t P$,rtr m. drmÍnege bnlm:iet of f,rom 4t ts ?* mååsm ån åeng.th, exceptång
tltç Rget ãak*, t3t* slreyenne, the Feinbå¡rar &nd tlie .A,nsinj"bçJ"n&* fhe
d're'iai*ge basi'Ðs of th.ese fcur rivers &r* sf eCIstså*ergþJ.ç e¡ctent end
th* charagter of tlie wates carried exert.s *. cl*cåde* infLr¿encfi ulsn
the ffi,ed R*.:rer* xn s¡ffemrer *roughtmu mewerni!" os th*se tråbutæ,rieç
**ccep*ång thm fous mentJ.sned", m,re åri.ed. u¡r *,Ï.on6 th* great,er part of
tlio*r stuyse* eFhs mt'm,g* of rivoru{$)*ur*urer i,n granti,nå f3ood or m,t

the 3"*veå of fiefl.$tns of d.r*ught decå*"em to a J"mrge estent wh*ther the
dtmmsåv*d ångred.i.ents s,re ååttl* or mucS:.* gho mmount pf fj.ne ss*id çr
eLaFæY rcud bcrne *åong :ïec}$î,n*eeúÏ.p *urmpemd,ed i.n thç ws,ter sf thæ

rlvern ls vamt3-y $'ncrwsd by theår rås* and stronger eurryents icr ti*re
q$ sls*so but dåssoåsæå ruatter ie iu$eh. rsss nt

Lo #å*:ek*uS*trï'*.0 Frofn Fm3:er* T]*#o

Ë" ffplr*rn" \T$mçn fhe $l.e,eåæ.L å*ke

Sx llpS:rsm, W*.trren" The ffåacinl. Sn^içc

#gç1* St¡trlflo,

,&.gasm$.x¡ TI*So

.'Aggnsí**, Tl*fi*

$T**åfiSo åËp4

ßeqLo $urlro r å$SS"

Geoå" $urv* r :.gSSn



{r)
f'åuncI t$.msåt ffiu*h ** t* h* *:"çe*t** snd. must be bsr*re ån mj.md u¡}t*m

**msiSßeråmg th* å$S3.u*sle* oS tl:.e v*.r$.cus tr:$"brat*råes¡

l$ m*nvl*måsn nåÈ3r thåm work th* g*ol*gy of the Red Råver T*,åã*3r

sh*uåd fårst bç *esma.åhe$* 
{d}¡tTlre lmwes* p*r&l*slru *f, 1lhås vnååey osnsåmt nf m**n;y cån$r

v¡*tlt mw*h grm"veå ¡*,i; the I)*Lçç mnd bmuåS.srs nnrt mtCInem mac*,ttsrç* thru*

çu'** ?he wt*¡res &.x1& f,s*i,:: vmsÍ*ug f*rmæ,t$.ænso T:ut nhsiTtt ?Sl/ *$üem$

to beånng t* the TfåclnåF*g ålmesto¡rei th* r*st *rm grar:åtåe. Thås

vnså e]"nye;r Si.;ponit CIf unrnos"åf$*el d.ri.f'ù ri.m*m t* th.s surf*,*w nrcu.nd

tlae mm,r6ån mf' the rrnåäep anú mpree+dm æu* $.$ exts¡rmåve fåmt,m om lrp*h.

måd**¡ q¡f" tltç rLvero ft ås essentåm,åJ.y *nú tySråealåy a glecier d.epmmågo

åts tnar**u* fi,#g)*etm beång *lue tu th* &,ffierie;r of wsterr pr$semt e,t ibir*

&i.¡xe *f S*p*ruåtåon, nnå eltlter ru¡rnÌ"ng w$.th oonw$.**ra"ble eurremt, sü

*,s ts ç¡g.ruh çut th.e Glm¡r anql mnk* strs.tåfåed. grm,veJ.* cr,nd ne^ïrd* nåthåsï

tlte mca,ws; ür åru the Ëorn:, çf, ætandåsrg iurmter, by which tbe cå.ny*y pmst*

wür'* r*tm$me* en* thø who3c mpread. su{ wfth ðt, ffiffiÐoth uppmr nr"rrf,m,ee.o

wåthoi"¿"b mr¿*h m*ql$.f'åceti"*m *f struretur** Ì$

ls¡ furå*f, t'Ïr* *"ri$t cn¡rtmlrr* .*r¡*eh e*.rbsnnte mnd. sr.r.åplr*,te of

esì.].eåLÌså au* mngne*lum $srås'ed" frçm tretls.eeor¿s mtrmts, whåçh csveee*

"hhi.s ð¡,x"*qil sr¡d wns påuughwd Lï.p bp th.e *ee-*h*et, rui.xec:'wlth lrrwah drif*
Srom tSre r*gåon of granÍte* gneåwm erreI. eryeÈslJ.fnry il¿c}¡åst cr: th*

r:or'[heast nncl eleposited ârs ti],L*
$$&f,*er t'h.is drift e1æ"3r wau depnwåted. th*re w*s Sor m J.*r:g

p*cånd *S ti.wen m äs,rge l*od¡¡ o:[' fres]e water, {f,e.Jse ,&gas*ås) * mtæn*åeeg

ûY*r th* whç3e v'mtJ.ey, whåc1t hstT an outlet towm,rd the e*uth by wmy of

iE) wåmelt*Lå., s*Ïl*¡ T'h* wmtcr $uipÏrJ"y of th.e Res Ri,v'er vaJ.J-ey"

C{nnuaå Regiortu lTnånernåty cf },{åm.u:exota, fçr th.e y*mr L$?S*



(s)

th* Î,{*.nxiec¡*tn Ta}}*p: *nd the ${1msåsmåppå ft'åves* The få¡re åe3:omåte

w}:Åeh åt- mpnen* wÍ*eåy *urång tke tlms *f åt's hågker uter'6eË w€s*

wj"thclr*mt by thm rm**sång b*m,ch*Iåne *terång t'$rnes uf its mhr.*mleage

ermú pm.rtåm1 *ås*he'rg* n*st'hwmrú*

st we¡s the water of thls l¿eke, *urång tSie per*s* of agit'te'tå*n

sn* ån*tmþllity that pr*du*ed tlre next Rstewe¡sthy membev of the

ûråf,t sepomltn l¡: the fr*d Ri.ver Tra.[].e]r. Thåm fm a åayer of nand

ncrd ffir&,veå s*metåmes aentsfs:Àlng f,rewli r'rr*'ter mhe}ls Sn e'lrundanÛçf

whåçh n*artry ev*rywliere un*ee'Lå*s the 3"asi¿stråne el*y e"nci affords

wa,terf, lhåw $.s sonretSm*c mevqrsll f,eet tlilsk* lt LJ"eæ dåreeÈåy om

t}:.s r6lp*r eurfns* *f ths he¡uÏúqr *J"s¡r'¡ þut Í't &Pes¡ nst *xt*r¿å

gexreraÏåår rîf*r theit $tåïfs,ee rvher* the J"e"s'u*trån* cle'y i* wmntång*
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{*}

fhe Lacustråmw eåa,y åe 3:.uråau,mtaJ.J.y mtrm,tåf,$"** m,nd" cçnt*eånm

sris st*nsw {æ* 3.east nçne hsvs hcsn m*en}, nor grnveåo ft ås fÈsx*

amd cå*w*o eif y*ååowåsh **å*r and mt *pn*Ld.çrrr¡.þåe clept]ro åa bluish*
Ït contalns Less trs,Ikal"irt than the d"rlft clay, ïts speeåaÏ. Ïceq,tåun

i-s e,lonç thc råver'coveríng r'belt on elbher side and v,rideninc ee,dt

ancl rqest rip the ti:iliutary valleysil*
Få*åste¡sene cl.ws d"n 3[innesota and Nc]rth se.kotn overl"ie the

fqì
þalet:zoic lirneslone to nn extent of from LÊ$ feet to 5ûc r**tt-f
lfu*rem,s ån $flmnåtoba in*th* våei.nåtp sf Wånmlpcg th* thiskness im
aSproximately {i0 f**t"'l The dråf t s}ays lnerease in thlckness

&.* ry]* S**Ð msuth e¡rd the la.custrine elaye d.ecree,se*

Fr*re *, ntuety'of th* watev cterLveci frns: the re.rior¿s gtrat¿i, J"t *s
åem,rned t}¡s.t the drift eåay m,ffçr*c *, ¡nre,t*r th*t ås ntrongly
nllk*T.i.nenwhåf,e the T*,*ustrinn cle,Jr produees ffi. l,r¡&.her thmt ås ml.åghti"y

slLkmååmç sF $ÐH-$r.}ke,låm*u

- "LTIF 0r_rujÞ.H.^Ër, r]{L fiFJlnryÏiil- Ï,ffi:ï!.,v;
T?re ellmate nS the 'hç,sín is that of the ncrth*r¡r hs].f of th*

temperats ãdls?er sråth coXd. wlnters ft.tïd srfr,rü¡ ffÌ¿ffimertr; end. the a].ter*
nm.tion sf fseexång an$ thelxrång hmlpn t* etlnårrtegc&te t3re rogk nn4.

**å]- rend*rång them, r*.tre em,eiJ.y deeorrçosc* by pereoJ.nting wnter**
Tårç xne¡wf*,],å svsr th*. årree is m*dårr¡ns that is , åfi åv*rå&ç of åwo

ileet over the exltåre valleyn nnil the freshets du* to the aprlng
$hnws s&rrÏ n1ryñ.}' mu*}r çf th.* ¡¡ei,lçr Ê{$ siüre *urface rïÅFr*offr r¡¡hích

heus teke& Lrp *" }ått,L* saÏån* m*,ttesn

{*i i}¡r}iaru¡ t&'m,rren, ?he #åacåæ.I

{g$ $Ieff åüs,R*t., lhe SçoLo6ical

Sç,turaJ. trå$ ory

lreke ;Ågæms5"m, $o$o ßeol_. $urs*,Ï&0$*

Sogs'tatånlxs of ïflanltobe, fhe

ffiç*lety of }fln¡:åtul*e,*



{s}

Si#. .q"gåW$34ü$ *üH*$ J&q,tu,.

üc?s rrrånc3:emt*r w¿¡,s sent tç ü&,oh. $f th* rceråüiÀË Xxri.ntm of

*måå**ti*n,wåth a r*çra**å t}:at tliey be fåååe* m,t the *arcT cl$l *m,e3¿

m*ntl¿" ?he f*3J"çwi.m$; p*intp compåå*e3. wi-tli thån rer¡uðmtn

{}) We.hã}q*CIn¡$[*So., e*å]-*e È*d thr'*uu-gtr th* eourte*y çf Lo]IcÐow5.n*.ek,

ßu$¡erå&t*nd.e¡:* *f [äe.h**åw,

( A)#rnn* S'orkm,6$[*Ðø n FrçS*em*rs .Aoüolr*ünfi.tr* e,nd fr nS,thm.ncT]-es

arumåmtæd q,t tirl¡E ã¡nintu

{n) Re* &*sk* Råvsr st sre¡^nd }t*rks'ff*l)*, *.J.mç çeLLeuted thror.rg;h th*
eourteny çf Fscfeffis*trÐ &*S"lrecn#,rd" end HoF*ÇÌrm,ndåer*

{¿i Þemkån.s Råv*r a* Fsmbåna1S'oS*,ç ü"Snturtf.m¡ Huper$.ntend.*c}t çf
ffch.**Iw¡ cmååected s,srd f*svrard"sd tlre mmRples*

{*) Kw*rm*nrå[s,n*, *bt*,ånm* t]rroug]: th.u kånd¡ress of' GcWkåtw #upetr*

åntsred.e¡:å of fficlr.*çl$*

{*}n¿wes Fark, Me,sl., esL]-*çtsd by #+WsåS.o

{?} KåJ-d.sy:mn Fa,rko or {ê R .'

{S}W*ut}r of, "ô;hç ;&*minåb*i"ne RåyeroKilern*i.gregu -e*J"}e*teçL }ry SoWwscå*

{ S } Tum Sa}åe Rå:res, $åu$nrb*rt,rM&Bx* r ¡t H & 
u

(i"ü ) ffieåkivk,3$'e*ro ¡ tc¡}å**t 'i;hrough thç eourt*m¡r

{}å} 3fisut}"i *f, 'Lhe Rec$. Råv*rrWel,r¡ur üf,.Mru*T+W¿$åmps*n, af t}re

{}å) $or¡r Ml3.sm *ut $.n [,,mke Wf.nnlpe6rM&3]n, , Soythsr¡r þ'1ru]¿ Sü*,

{LS} B}mck Iolqtnd¡Lek* r$'å*rnåBwg,}f&"nu, fieåkårko &iktåru,

{f+¡ .&sn*nåb*åne Ríver mt Fmrterg* ås Fraåråe¡ffi*,vl*, $er.urp],*m f'r*m

}¡mrç ë¡&se *ç].å**t*cl s,nd. forw'st,;r*.ed, fty SloMnãunhem* af th* Fçme.* *f Tr

?re¡,*eo Fnrtag* Ï* Frs,i"ri*s

(An¡ Rçs**,u Rlv*r at þ*tninå*n tåty* M&no, 1/lr, I¡Ysodsidq* Frinoipaå
I

u"]tlin åIågh $eþrs*å #"n*- &{r" åatumu¡r. of, *he F*¡.nlc of ffiCIntrs*.;" #e.ïr*

:hÏ¡*i¡: w*ryåe*m he¡f*o



{n}

ffni"eem çth*rçråçie mte.'Lq* the sampL*s ebtml¡red rs&rç sf t]te &mil

.&åvmg"

ïhe ttrahpet*n

s,nd t3¡.* $nå* *es

cf th* R** I1åverr

mnü m*mt ffi*wåêìe* Frofeffisür trhç¿*rdÏ*r çf the Tin*vermåty of fforth

Ð*koÈla wråtem* [üfh* po*nts of coÏlec*åen urere approximm,tely tlre f$$Jre

am umeå by FrofmffËÐr å*ane.rdu Ïlnmcly, ffiie iled Rl,verr fi,t thc

iþIånm*s*ta &v*n¡*e brf,dge, nhorlt früt yærd.m s&çr¡e t:he confluen*c nf,

tl:e Red. l,akc frllrero *4, sewer, 'l,he Xåin .Àvenr¿e serl¡er, enter* Èhe

rstres¡n rån t'he Lcft he¡r¿S wåd.e¡ about oilû-tenth miåe farther upertr***.a;

3ut tlrås i"s ne¡t e åmrgs $$w*r¡ as¡d. I took the aampJ"e frcm th.e

*mç"bnr*: p*rt*on of, th* cha¡rnel, flon, he ing nenrly streâght her*,eo

that f tÏ¡fnk slonü of th.* $rTr*r sutfåow a*ul$. have rea*hed the poånt

*f coål"eetlon* .ï}re 3lj.glith Sivey¡ue ffeîyer¡ whfch. ffierres *. pspulËrtiqn

CIf ü0$û, eni;çr* e.T¡out $3:.rçe*giåsr*tern of e. mils farther u5:¡ *h*r* rl.¡*¡.m

slü *ol?ïmriient meth*c1 *f g*ttåxaç s. üCIç* s*rnpåc eþsvs that poltttu but

åm the three*fç'tirÈhm mj.l"e 1t, ryååå h* m'*13 d.fstributed, ËG tli*,t the

mmmp3e im Srrest"lru*'bJ.¡r r¿ürm&,triå *

Ths Reel" I,mke Råver unmple wnm sþte"åmceÌ" about' Ë0ü ye,rd"* erb*ve

åts r**måh, sç $r$ls the $fl.#* wi.th a}l. 1;he tråhutsråew* The snm5l3.e

sf *he I{eú &iirer, ftt Råver þsrk, }\I*nnåBeg, wå,$ tnke¡r s"heive aåå

ffiswå,#*; vrherme,m the wnmple nt KåLd.oc:ffn Fm,rk qras tslcen below nÏå

$esr&,€i* ou*l"etp pf the t*"t;'¡ sf, ïillnriåjl$ß* The sastpÏ"*CI of &msi"nåþ*åne

wnter frsm Forta#e 3.a Fraårie rnere unea¡&te¡.mlnmtsd by mcwage, but

th* ma:nSrle* frçru ne€lv tÏ:.e s:out;h gunte,ln conslilernþIe ffielm*.ff* frçm

W*nnåpetr.

*l &Å {1^;^'^J
*rwpå* rspreffiçnifi,Trt* Junction of the 0tt,çrtaåå

$**ux råversl. r&t, çra¡ì* I-dsrlcs th* *mnrple wam takenu

,we]"]- nbuse thm ennf,J"ri,ent*::Ðf, th* fted ã-skt* 3låver,



{?}

fl

.&åå th* m,n*I"yarla s'þo¡r* ¿nent$.*¡leri åræve

H, ffi'Lp.bLetrffi o 
ltï$s,Èti.on c*eff;lcienis'l ÏJrru th*

m*r*ånfe*tpr[å*r m,gwånut, th* s,eåd. red.l.eå*run

nf'anmlgmåpo

d;tt* rå1r*r $s ð3. v¡hoåe ¡ &,tÇlÅlnulate rmpåelly p,m f,s.r as l;¡nersssr, phåe

i.n th* resuåt of, the *onfåu*nce sf ruucl¿ etrea,msí ð.ñ the F*reæï, *hEl

Favlq ¡lnd th* Femhine., ån grnrtåcula.ru üale fum eç.rbonm.te nhnyrw &.

grn*uaå J.n*c'eñ.se an* t}re es.rbonatc sa,cli.c3* erppeg,rs t* hare ro?ne ån

wi.È}r ea,mt*rm waterm, *u*h *,s t}:e ft*ql åum,ke,.iffiå¡¡er" Then due "f* the

ås:flux clf we,tsr her*,rång trsmu s*,line m*¿tter e, rå.3)fd. Secseerse i* .,r,

eÏiÏæ,i:*åït f,rsm ilmçrs*st tp tlte *åtyn The lnf]"r¿e¡ree of the &esj"n$.boåy¡m

Rir¡*r snd the potrLt¿tipcl by eew'm.ge åm evåclent ån the sempJ,* frçm
Hil-don*m þç,rk* T'he sJ"åght j.¡rcre¡:"ffie .bu treLkårk ma,y be etue tç thæ

cJ"sue prrx*.måt)r *f ffi*$¡eff* tc tlie p*ånt of se$pfe tpftåne;n The dåe-
persaå ûf the rJ"ver å¡r the J"*,ke ep¡.r': readiåy be çþ$ãerr'*d" Sssm ¿,r nturîy

*S' tl:c Sr$.ipli#û

$'e¡r the må#"*ffil3trÌffi$r eu*nth*r*S' JreLts e,nd Jtrrguet, tÏ¿* varüm1rs

Sngr*dfelrt;s¡;if31 t3¿* råvwr, Snee ngaåm fihflr1¡ a g*nes-al iRerea** to'

ffimsvsçt:r Måth the s*dlu¡e nnd, eliloråne penJr*ng mt thåp pointn fh*
"þsh&.vi*ur hetwecn Smsrson ancl 1üi,nnipeg tniver Farkln ls the pemu[t

sf tlie R*ees.n, thm R*,t, n¡:* the å,a Saå}e rårçrs* fhe dåaehar$e ån

subft fcet Ber meeçnd *f these thre* rfvers {sne tctb}e nf e"nn}.3rs&s}

}¿n* d.e*neel*ed", but *i sçwswh.nt rceglld lne::ease in totæ1. ealådno

p{årt'i.ËTråaråy ån th.e l"*. #e*,11e* Èenci.m tp off'mnt t}re åoç* of ,¡¡ateru

I " llole, RoB o , Y/e.ter $uppl-y Sa,¡rer â56, U" $ o Seol-. Survey.

lil l-:"t',1
À t.Lt:¿ gü

tlrTm tlr* ¡*snth uf *Tq¡ne, *ç*j.um shL*rl.el* er¿d ssdÍum eulpÏ:m,te,f*r

$

b*en mu"hjcet** tq

bnså* rs¡,d"*cl-es bstrence*

thus m*.6nåfyfn$ ff"ficurm,Ë]r



TÏ:* snråelt1.*vrm åm the ::*maåird.er of the ÕTJrTreÐ nrs but r*Lm.tj"ve* Th*

memrpå* *e.ken e,t the an*ubh uhçwm undeiubted. Lake çûnt,e.rÊÌånntåçn*

'Ih* fç¡J"å months of $eptember s,r:c[ $st*bsp, Broduee {ï,n ex3:*cteeî

r*gialnrity; tþn e$f'*st; *f tlte mpring; f,}omd"s ham pa,rue*&; the *Ìå.m,rnrr

rso,nth* hm.v* ùsne t3teåe wCIråç anri 6orim, Ål¡Farcn't},y $e;:t.embcs fs* th*

;uçntlr wh*cr grent*rut rmguåa.råty å* f¿axd" lhe penkm e.t *re.nd Fork*,

fr¡r Set*her *,rç expJ.*.åna,1*l* fr*m¡,,*' ccnså*çratåmm çf the e.nalye*n ei$

l3r* l*** &mke Rlver u:.dtnu Femblnea, f*x" the tr¡¡ç riserm æ}th*r¿¿J}r *ntçs*
I

lng '*:*å*w ñrç.n$ $'srke ffi,rç tylråce.I uf, the en,st and wsmt tsJ"hlri;nråesn

Khe rew*mbl"¿*,nçe b*tr¡,¡çeh the *octium a.nd" 'Lhe c}¿J-CIrång elrrves for tlic
g:*rå*d. stu*.iet lencls ts tl"lç concluså*n thai **¡clJ.um cht*ride å* ecltcr-
ing *.hove Smers$n* lm f,;,¡*t åt v+m"m Se*red theït ths wæmpl-en hnd" lreçn

takçn be$cr* thç two ri"serm ha$ pruperJ"y såx*d. arrd" t}:r*.t th* pe*ke at
Smernom prÈr* c¿¡u*ed bp t** rsuch Femblna Riirer watern thi* 1¡r. thm .i .,

åågltt eS se*unt åxiquirf"es d*es mu"h ffiç&ÌR feamj"bå*o Th* bçhn.yånur of
thæ otltrs'€ffi betwe*n H¡eerwon mnd Riv*tr Farlr, for theçe two ¡nonths.*-*,:

tli* vtlsi.tåt *f, the oclva.nced s**.s*nm.å ehp.ngss ån the tribute,ricn be*

tr¡r*e¡r lh*me p*åntnn It is eçmewhnt dåffå*riLt ts m*pmre,te thæ

te*r.låts mf the eenfl&*nse e¡f the ,,Aersiriiboåne Råirer, d*çse meråånåty

hau gr*ætÏ.y ånereaæed, Sr*¡n tt¡.e *ffe*tm produced by humaR eCIsîtnmin*

m.tåo::" l{*wever' t}re eçmbfn*d å"n$Ltrer¡*e f.n seqn v¡hen ths eugv*s f,rom

Råver Fsrlc tu Kåå**nan Fs,råç hmve been es$Ëid"srçd.

The eÐmp6ml't'1çcÌ sf tlie råvçr bsÈw*en Wån*åpeg an* $sl.kårk, for
$mpt*r.nh*n *m È¡i.rfli"Ïaî to it* rüT$pü$åtåsxr fmr .TuJ.;r* Thnt ås aj-]. the

åmgre$å*n** d.**r*s-se "but **.J.si"um m,nú suåpltm.È** ru,nå these wh*vø *,

mJ.ågh'h ån*rnms** ln Å*igumt, tÌ'¿* müå$"um ncid th* suJ"phelte åxrnres.msd. È*

g, s3åghù exfen-t' m,n$ th* þ*,le¿m** h*s &wu$ff åsa fm,s{år of *,n lmcreæ.me fn

cnå*å'wm S*r $ept,*mber* &ppmren'L}.y the åov¿ rs,iflfaïI for Sept*luher m,nd

{*}
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sm*unt *S açeli"üm wuåph*te prem*nt in*i.cai;ss s, seductlCIn sf, thås

sp.lt after pe.ssing Ttfånitipeg* This ca,n poCIsibly he But clown to the

åner*mwe ise eerbsns¡,te rs"dåeleu Re$errång þae3c ts the Ïir;riaontal

o}"r*,snçtçr of th.e tï{.ryetr bçtween lifinnipeg æ.nd Sc}k1rk, åS åm oþvi.uu*

thst t3rç Sreçuåu$ of th* greun* prevenÈ* e,n$ a,d"då'{;åon tm the rårrer

hstween tltese p*fnt* ariü putw mxi end. to }enching* ,äåå th* eurv€F

SsLå e\ìïeF tç gåve the eppnr*nt oemFo*itlon of î,uke TllnnlFeg æ,t

Blmek lnl"s,yr$.u .&s ån*f**ted 1n tliu anslye*m snd, oc*. the græphm the

såwnpåem at tlie mcuth çf ths ffi-eü ffi.åver m.$d Ssur miLem cirt ån the T,eke

*ouLd. not be *btainedê

#ü}ffiÁAY.****fn)
#m,åcåur¡r" Füs the peråcld eit' 'hå*rç *n'qroåve* tlre eeå*åi¡m slioxys a ssnst*

"Ent ånese*l** t* $rnn*1 ã'orkm, 3{*So Thåm åm Se3}çwe* by *" e}åg}t*

[nçre#,ss ** Emersr¡n {LÊd s"sr fnere*se t'o Råv*r Sm.fkt Ðn t}¿e *utskårtm

uf Wånnip$g; fn f,nct so wma}å 1s 'hhe vmråmtåo¡r þ*tnq¡*en ßrand #arkm

æ:rå nËi"n¡:iåp*6; t]'¿a"il the c$.r'yeü enuf,d^ srå¡noet be said. ta be con$te"ntr

lhe hehsvi.our u$rûn paseång the nåty to Kååd$ne¡n Fmrkr.ì åg e, remuåt

*f *he &:ne*:*$ng .&msånåbcå¡tç Rårer and the eity ñ*wffiS&* Åt Selkårk

th.w cnåeåm& siÅrneñ mhuw 'by theír åvrçrease for the earJ"y Ëümffier

rosnthm evÈdenee CIS 1ee.*h3.ng due t* h.igh rryat*r or e3ne e. rutr*ng

i.n$lu:c nf undergr*und" w*.tsr between Wånntpeg anc3. thåE S¡oÌnt* Phc

d.serew.çç ån the &ette swnr$er meinthm mn* the faåI mnd w5"nåer¡ fs'vórm

***3r*r of these ansumSrtlünffi* lt apBenrs ths,* the *¡qount pf 'hhts

eås.rinçnt ån the riyer insre*,eçw gradun}Ïy frorn wpring te winter¡ ct
es,çh gr*ånt* Magneuårun8 "Htåe gr*,plt ån*åaetes for tÏ:rc cc¡rståtucclt

und,sr e¿:nmåd.erm,ti*n.n i{q3:}ane.tåcns t}Txt nre såm1åar to thpse 6åven

*çs ealeåum* The ånern*se e.nd. decrenm* of the ts¡o elementæ &,$)peä.ffffi

to þ* *ubJect tn tlt* s{$ne pråme,r;r Ínfli¿enceo. f}rat ås m3.though" t}:e

m*.6n*mtim ås

P * $** eCImpnråmon 6retphm*



rÍr-r"å*h 3.e$s ån nlrrou*rt,, tli.nx th* emle*tm, $.ii;æ cu"rvem e,rÊ prnstie*,3*.p'

èÏr* nxc¡.*t *ounl;er3:sr.rt e¡f th*st *f, the eaån*am*

Sn*åum¡ $'or th* p*råsd from L*"t* ruprång tç late fnïÏ" the ËTltr'$e$ s.$

fav m* Eru*rson behav* $.n n, såmi.}as- 3Tl$................,Ift¡tsr* ft åp i.ntcrpreterj- from

thçsi* grnphm t}:s,t the mmounl *f u*dlum åm thç rfv*r rlsee s"$ thc

wm,ter e.g:grrnm*?i*s Ttroerson, r¡vi"tli *he gr*atemt eonçentr*.tåon in $eg:t*
-ienrlrerpr *ar}-y f,4.13 ernd ths Ï.swemt; *erïreerìtrsi;åsn ån,r ücts'her Õr åæ,te

f*,ä.å* A$ Èv&n }ower som*entvat,iovl ofu**n***, 1* shonn 1n t;he wåntçr
I

¡n*nti:s fr,s dep*.eted hy the ,Tern'uary Line* The fLeittenång uut of th*
ðmxiu.*.ry turr* aþovs üren* S'orks ås *ue to the freeming of certsfn
m:ng.l"L Sresh rvnt*r ntreamsr that C,rain $rn¡€i*lp$ exísting in th.e LåIlF*r

res,*h*s *f tli+ v*Iley* lhe perc*ntage *f snåine :nnterleå fn the

å*;,fic¡Ïi"s iricrç*¡meç rr*r's rolpielty *.* thg Ërårilfüer w&n*$ and. stm æ" r*puåt
j.t fm founeÌ. th*.t tl:* la.te fnll rnt ffiylter curv*# fln.tl*n *ut, ûn

th-*fx' np.*r*n*fu t* lIån*iFÊS, tn gåve a gradnerl increm,x{* ån pce[Ì.tem,

s.ù .ïtt¡r*r Fm,rk¡ ft,tl tlr,e year pr{i6res$ðe$r }f* cumme¿:lf. f* $ç*emuerry in
r*gerd tc 'hh.e turre# *.$ tå:ie}" Festr tÌ'¡"e eå*y, Ãt Selkårk the *leer*e.$s

å}} trr;l1y ar the iRcreaso ån the month çS ,Tune åu unexpl-ainabl"e from

tli* tTå3:v*ru s.åçst** .å.t aåÏ 3:cån1;s, ruåt}:. t.h* *xce3:tåon of Grsundl Fsr]*s

S*r J*.n'*"nryr ð, prüsresmil*e incres.se fn m*d"åa¡m åm rq,onthp of ¡'¡ete*

t*,rl¡unateg: The i:f¡rer "l:¡çhmvec &ffi a cm.r'å:*natc råvgr a.m fp_r s,s

äm'srr¡*n, wi'üh th* exceptå*:"r of th* $*t*]*er nn* -Ternum-r;r mcnthn+, when

*}r*re f.s a tendent)r for the r¡ra'ber to h***me ]:igJ: $.n *ulphu.teæn lhe

r,Ì.rop ås: tÏ:rese tws mclnths J.s Frnhs"hl":¡ the resuåt *f the low åJ"s*

ehx:.rg* Y*,ì,1ues f'*r the en,çt)e:r-c1 rivqrs, .s. f*rfr re$"nfs"Lå:i.it tlie wes-

t*rn p*,"rt uf, the sæåley wtuJ.cl incr*:lls* the sulphate ¡.lnd ch3*rfne
rm.då*n.Ls thus SrroeLucing a d.ecren.ue 1n cæ,rbona.tes* TI.¡e språng

¡'"r.r \\J-ål
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fLc*Sm s.re w*jl.å på*turmd. fn thc ruçnt1'ls of ,lune *rnrt ,Tuly *,1, Ilfver
Fnrklr:

thl"n$å*esl T,åttl"e nees'åre wråt'Les¡ about thie eåernent in the ltcd
fråver, *mee¡:t to draw attentÌnn tei the extreme reguJ-e,rlty of fte
hehË¡våour* Thc peak* at Emersüsl ourð their orå6ån trn*ouhtedlp t*
tl:r* Fe¡ubåna River emËI its potent trfbutnry, the Tongu,m Råner* såm*,
fi,t thin poÌ.nt, tlae emr]"y fluiltï.ür months ghow er much J.ower €üns&nl*

*Ymtåon nf chlorÍne thsm *s the lelte #Ì"åmräer nnd wi.¡rtør montltm* Th*
þ*he¡¡rlour of th* rçmel$.nång çürye# d.* no* îyËirr-*,nt furtlrE¡r exBla*.nmti*n.

#ir3'g:lrntewl rhe 6*nermå tr*nd sf, tlre etÅr.yüfi çrffi f,elr e.* Tfinnå3reg åro

muclt ths Felne nnå esm k'e h*çt explæ,åno* by prevri*årig åråg]. mprång
fl"p*ßs e'$d' low fm,ÏI ur&.te¡:* ftre &,*nue,r;r eruriplc expysffi$*s vreÏå ths?

l.a*k *f 'åe*chÍn¿¡ fn tke froxen ground* The *te:rtåfn6 å¡r*reame from
Hmçrson ts ïlånnf$g&.r fçr ,rnnuërr3r, can only be m*e*unted f*r by the
s*mbåna lï*ver* sut why d.åd" not tÏ¡ls fnçrem,æe uh*$¡ in the an*.åym5"n

of t'lt* ma'mpLe tnken *it Hmeruoit, bel.or,¡ the c*nfl.ummsc? r* it ;:ommåb"r.e
Èh*'t nn un*ergrouns *prång or *"lowege mf "çqe,ter between therue two
poÍnts ís reÞ$¡onsi]cLe for this na"oåcl råse? The remafncier of tÌ.¡e

el¿rÏr€ iw &,ffi sne wc¡uJ.d. expect fsr a wåntes monÈh,o vrh.ere the groumd,

$"r*emcn to 
.e. 

depth of wåx f*et*

Tçte,[ $e#inlty: ¡&tå the f*re6o,ing enn he su:umed. uF br ç" *ons*d"-
er*'tiçn *f the maåånåty CIf, th* rånero Fçr the ston$rs *{" oîuRe,¡ ,ïuå¡rn

"Ârt6urlt and ffiept*mber, the gre.phs Ëhsîr:.,* ptreffir&&sårre fnerçen* fn
stsnslTed ço}Íd matter witÌl a hi.gh poål:t ert Hmerscn f,çr Juns e${t
Ëept*rnber* lhe Jusre Feek eouleÌ. be a,ccounted,rì.fog rp,ther re*.cliåår
by lcir.ehån¿p- Tn the pre'råcu* sr¿Fffner racnths, csnsååeraþåe



{rs}

effLorescsnl, materåaL(Ã{gffiüa an*ST*,p$S4} would" þe carrJ.ecl to the ffiur-

f*.*e þS axsen*ång watera ÏIere depositicn wouLd. take pl*.ee and *"s tr.

restrÏ"t *. white effåor*sçenee ep3le&.r$ *ri pJ"aces rì^pon the vaJ.ley. ThSs

nss,tesial" ¡uoulci. 'be greatent *rhere the gì.*eåal *råft ås thlckest, thst
åsn on the sçuthern såde nf tliu lntsrna,tåona3 SoundarJr* Late *ummetr

-.ì-
a-v¿cl s.cc¿lsi.{al fa}l rai¡rs woulcl remr}l¡e hut l"lttle* The melting of

th* wfr¡tef* sr¡sw, how*ver, would. çonrelr thi.n i¡re,teråal, to the varlous¡

drainage baslns end thus to tlie Red. Råvero This ms,teri¿rl hes attrnct-
md att*ni;åçn ån ffiår¡nemçta snd ¿:;n enaï.;rm*u{*A)**e been na.cte by

Frofessçs Suåo$sdge* He tçok,,i*,n alknLå ef:ilnre*een*e f,roru a tåIï
siurfs*e i"n ldånnes*tel e*,nd shçu¡ed. i.t tç lre a þ¡rdnous sulphate of mag*

R*æi.um wåÈh mlight traces of æodåuîu,, Srotassium *,nd. caleiun* t'he grue*

portå*n of ffi$n to $ßg* were €¡.s in epmom$.t*, hu'L åt Ï¡ad. less water of
eryË't,al"f"åaatåCIn" Åffnfn, the river peeseË nøer Ïimestsne ri*gen s"nd

t rol.å a,}*ng,',itn bedn boulders frorn the tå1]-, ?$ff ofcertainly must roLL a.long I

rr¡håclt m,r* J"tmcetone, {s*e above}* *nås anup].eel wåt}r t}r* und.oribtsd"

g:r*at*r veÏ.oeÍty ån the upper sç*chem wçul* tenå to give ¿.-t wome

5:oint, ån åts early crurse, a peak ån lhe s*.Iåni.ty,surveq &s.ter

di.lutåon by tri"bgtaråeur s¡hçre tite *peed CIf 'b}:.e ríner han åe*uenecì.,

bsçe,use *f a srua}ler *eerep.se in i-evcL¡ weuld" d.ecrenee this sallniÈy"

T}¿en e &S&årro unilergrmunå neep$"fftr of nr]¡ie]i there ls qertaåml"y a -i :

lqnege v*lume, wlr.en *ne consi*ers 'Í;he 3*w,f,Lç,t valÌeyn must rünirey

w'ater sf e. much hågh*r snlÍnity to tlie råver he3ow the Inter¡rs,tl*al

$ound"*ry, wltere the dri"ft er,bounds, thnn im brought t* the stream fn

åts lower reaehes. Sonsåderfng now cle*reä.fie 1n volurue of ws.ter wÍth
the ehang* in Eeesonr Ð.flcl the effect CIf euch uprn the sT¡çTe.¡ a. eeri.es

CIt" eur1Fes s,ffi determ:lned far thE: varfuq¿* monihs ia obts¡,in*ón
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