
CHAPTE R ,11. 

TOPOGRAPHY OF TIlE BASIN OF LAKE AGASSIZ. 

The area. that was covered by Lake Agassiz occupies the geographic 

center of the North AUlerican continent. Its extent is approxiInately from 

45° 30' to 55° of Iiorth latitude, and froln 92° 30', on the international 

boundary, to 106 0 on the Saskatchewan River, of west longitude. 

If we consider the contour of the entire continent, it is seen to in lude 

on the east and west "two Illountainous r gions and between theIll a cOlupar

atively flat expanse, at the Iniddle of which Lake Agassiz lay. The eastern 

n1ountainous tract stretches from Labrador southwestward to Alabalua, 

cuhninating in the Laurentide highlands north of the River St. Lawrence, 

the vVhite ~lountains and the Adirondacks, the Green ~loulltain8 and the · 

Catskills and th parallel Appalachian ranges farther southwest. The 

SUIlllnits of this nlOuntain belt vary in elevation froIll a half Iuile to one 

luile and slightly n10re a.bove the sea-level. On the west, a longer and 

wider region of 11lountains, in lulling generally three or foul' lofty parallel 

ranges, extends frOlIl the northern and southern coa. ts of Alaska south

edsterly and southerly through the Canadian Northwest Territory, British 

Columbia, the western third of the United States, l\iexico, and Central 

Anlerica, to the Istluuu of Panalna; and beyond this it continues south in 

the great Andes range along the entire western coast of South Anl rica to 

Cape Horn. ~ the United States this Cordilleran lllountfl;in belt includes 

the Rocky ~fountains and the Sierra Nevada and Coast rangelS, and its 

highest 8U111111its are nearly 3 Inile8 above the sea. 

Lake Agassiz, situated on the central expanse between these lnoun

tainous regions, was a fifth of a luile above the present Rea-level. '''"here 

the slow northward ascent fronl the Gulf of ~Iexico ceases at a distan'e of 

1,100 miles froln the Gulf and an elevation o'f about 1,100 feet, and is 

succeede 1 farther north by a descending' slope toward Hudson Bay, the 
14 



, 

OUTLET BY THE RIVER \VARREN. 15 

barrier of the receding ice-sheet caused this glaeial lake to fill the Red. 
River Valley and to reach n rt.hward, as the ice il'ont retreated, over the 
region of Lakes vVillnipeg, ~1:anitoba, and vVinnipegosis, until the continued 

rueIting of the ice at last permitted it t be ch'ained by the natural slope of 

the land to the northeast, excepting its rEnnnants, whi·h form these lakes of 
~lanitoba. 

OUTLET, BED, AND SHORES OF LAKE AGASSIZ. 

RIVER WARREN. 

l'he lowest point of the watershed dividing the great areas that are 

drained respectively to Hudson Bay and the Gulf of ~1exico is between 
Lakes Traverse and Big Stone, on the boundary line of Thlinnesota and 
South Dakota. Its elevation above the ocean is 975 feet. Here an aneiellt 

watercourse, called Browns ·Valley (see the fi'ontispiec, and PI. IV), 

which was occupied by the River vVarren, ontflo\ying fro111 Lake Agassiz, 
is eroded in the thick sheet of o'lacial drift t. a depth of 100 to 125 feet, 

with a \vidth of about 1~ nliles. The tops of its inclosing bluffs and the 

g::>neral level of the adjoining country of undulating or n10derately rolling

till are about 1,100 feet above the sea. Portions of this channel eontain 

the long and narrow Lakes Traverse and Big Stone, the forn1er outflowing 

by the Bois des Sioux River and the l-led River of the ' North to Lake 

'Vinnipeg and Hudson Bay, and the latter by the Thfinnesota River to the 

~1issitisippi. But this channel show,' that suh'iequent tt the dep siti n f 

the drift a great river has flowed here across what is now one of the 

principal watersheds of the continent. 
rrhe head str-earn of the Th1:innesota 1 River, il'01n which the State of 

lVlinnesota reeeives its name after flowing ea~tward about 20 lnilcs fron1 it~ 

soun~es on the Coteau de~ Prairies, turns southerly at Browns Valley and 

enters the northwest end of Big Stone Lake. IIer'e, and in its whole 

extent thence to its l11outh, the l\Ennesota River occupit~8 the channel of the 

glacial HiveI' 'Varren. This valley or channel hegins at the northern 

IThe aboriginal Dakota nam , meaning 'water nearly clmn-, but slightly elouded," or, poetically 
translated, "sky-tinted water." (A. 'V. vVilliamson, in Thirteenth Annual Report. Geol. awl Nat. 
Rist. Survey of Minn., for 1884, p. 109. E. D. Neill, History of Minnesota, 1858, p. xlvii. Nicollet's 
Report, 1843, p. 69.) 
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part of Lake rrraverse and first extellch t;outhwe~t to the head (If thi2 

lake, thence southeast to ~fankato, and next north aHa uorth :>ast to the 

l\iis~-' i s:' ipI i at F ort Snelling, its length being about 2[,( luil :'8. It:· \\ 'dtll 

varies frolrl 1 to -! rniles, and its depth is fi.'onl 1 .0 to 225 feet. The 

'oLlntry throug,h \vhich it lies, a~ far a:5 \ lrv 1', about 25 rnil s <. ,bov ... its 

junction \\ ith the :JIississippj, is a nearly level expanse of till, ouly 

1110c1erat :.ly undulating, with 110 prolnillent hills or llotabl depr ::.ssiolls, 

xceptiuo. thi~ deer channel anll tho,' e fnnned by it:-; trihutary ::;treanlS. 

Beluw iarver it intersects a b ,It of t :;rrninal uloraine, ccnnposea of hilly 

till. Its entire ('cHuse is through a l' ·~gi n f uunl dified drift, whi('h lut" 

no expusures of solid rock upon its surfa 

BluffH -ill ~lopes £1'0111 20 to 40 degrees, ,lnd rising' 100 to 200 fet't to 

the general level of the country, fonTl the sides of this trough-like vaney. 

rrh y have been produced by the ,yashing away of their base, leavillo' the 

upper po1'ti n to fall down and tlnu; take its steep slopes. 'rhe rivm' in 

d :.epening' its chann ::.l has b n constantly chano'ino' its course, so tLa.t its 

-l1lTellt Ita ' be ~n turne 1 alternately against the )ppo,-ite side;:; ( f it~ valley, 

at bOllIe ti1l1e ulldel'lllilling every portioll of them. In a fe"r places this 
l)l'oeess i~ Mtill (roing fOr\va,rd, but lllainly the ('. ur~e f the ~I[jnneti )ta 

Hi er is in the hottoln-Iand. COlnparativ Iv little excavatioll has be n clone 

by th0 PI' 'sent river. As ,ye approach its t;ource it lwin lIe: tu a ~ lnall 

streml1 flowing through long- lakes, and we finally pass to Lake rr\'averse 

which enlpties northward; yet along' the upper :Jlinne ota and at tLe divide 

between this aud, the Red River tLis valley or channel and it:-; inclosing 

bluff.... are as reIllarkable as along' the lower part of the ~1innesota. River. 

It iH thus clearly 8h W11 to hav been the channel of outfluw ii'oul a. lake 

fornwrly extencEng' 1lorthward froDI Lak · Traverse. 

rrh J ~Iillne~ota Valley in lnanv pIa es cuts tlu,( ugh tIlE. , heet of drift 

a.nd reaches the underlying rocks, ·which hav ~ frequent exposures along its 

entire. (··()ur.'e below Bi~,' Stune Lake. Thi ~ f',xcavation sh w;' that the 

thieknes of the gelleral drift sheet upon this part of ~Iinn sota <1.' €I'ages 

about 150 f(~et. Th -. ('oIltollr of the uld rock- thus brought intu view it; 

111U -11 lllor ~ Ulley 11 than that. of the drift. In tJ1e hundred nliles f1'0111 Big 

StOlle Lak> to Fort Rid(,'ely the strata ar.> ...\1' ·heall gnei,'ses and granites, 
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,yhi ~h ften fill the ntil' valley, 1 t 2 lll il • ,vi ,ri8ing' in a profu 'j n of 

knoll~ and hills 50 tu 100 fe t above th 1'iv T . . rrhe d pth l'oded has been 

lin itd h r ~ b} th pre n e f th "e ruk8, aHrong" whi It th 1'iv l' fl . w. in 

a winding eour~e,'rossing th nr at rnany. places in rapids or falls. 

}~runl N .w 1m to its lllUuth the river is at nrany pIa es Lord l' 1 by 

Creta 'eous awl L (H V l' Silurian and Carnhrian rock~ , 'which aro nearly 

level in 'tratifi ·ation. Th "S8 yetry in heio'ht fr01n a fev,r fept to 50 or rarely 

75 Qr 1 0 fe· t. abo 10 the river. Fronr nIankato t) Ottawa the river 

occupies a. vall y cnt in :~hakopee lilnestone und rlain by.Jordan sandstone, 

whirh f rIll fre luent bluffs ul n b th ·id '_, 5() to 7~) feet high. \.ft l' 

excavating the overly ing 125 to 15 feet of till, the river here found a 

fOl'lIl'>,r vall y eroded h) pI' glacial ~tranr '. Its bord ring wall: of r k, 

, arying fronl one-fourth of a 111ile to c~t least 2 Briles apart, are in Inany 

Pl rti n. of thi .. eli tan 'e 'onl" ,aled by drift, 'vlhieh alone forrns one or both 

,j des of the valley . The next point at which the river i· .:een to be 

in ,10:' d 1)), roek walls i -, in its last 2 111iles, where it flows between bluffs 

f Trenton 1irne.: tone underlain by ~ ~t. P eter sandstone, 10 feet high and 

about a. nrile apa.rt. This also is a pr -glacial channel, its furth::.r continu

ati n b inO" occupied by the lVlissis ippi River. rrhe nly erosion eft ct d 

lpre h~ the l\1:innesota River has been to clear away a part of tIt drift 

l 

with which the valley ,vas fill d. Its lepth at f'-lll earlier tinl . wa~ II uch 

greater than no,y, as shown by the salt ,vell on the bottonl-lalld of the 

}Iinllesota at Belle P laine, 'where 202 feet of stratified gravel, sand, and 

clay were penetrated before reaching tlie rock. 1 The b ttonl of the 

pr8rr la -ial chann 1 there i~ thus at least 165 feet lower than the Broutll of 

the nifinnesota River. 

The height of Lake Traverse/ in the range between its lowe"t and 

highe t 'tao'88 , i' 70 t 976 feet al ove the ' a; the I west p )int in BTO\Vll 

Valley bet,veen this and Big Stone Lake is nly 3 feet above th· 
sta, ..:e (f I ..ake Trav r .. ; Bi)' ~ ~tlll . 

L , , 

I Geology of M ill. V ol. II, 1' , l:H , 
~ A t runslat.ion of tho DakQta llaIll(> nVill iamson, 1. c ., p. 108), Ie Tlle l nk h n ' ' c:eived i 

1)1' s n appellation from tlHl ei r c lllIIsta nee that i t i s i ll a. direction nea.rly tramwel'S ~ to that of t h e Dig 
Stone nIl Qlli Par le lak ," Kea t i ll g 's N'arl':.t ti ve, Vol. H , p. 2, 

:ITran lat d from th I alw ta. (' ill ialllson, 1. c., p. 1(5). The name prohahly allll d es t o th 
com;pit:uollS outcrops of granite found ill the ~IillIlesota Yalley 1 to 3 lIliles b elow tIlt} foot of t-It Ink . 

MON XX -"-2 



18 THE GLAOIAL LAKE A GA IZ. 

above th a, it ordinary .,: tage being' ab ut g fee below that f Lake 

'"rraverse ; and the I lOuth of th 1\1i1111 :'80ta Riv er at extrelU lo,~r v at r i. 

'8 f t a1 ye th . ea, th:> descent froln Big St ne La1e to the rnouth of 
the river being 274 feet. 

Lake Traverse and Big ~ tone are froln 1 to 12 Iniles wide, Inainly 
occupying th entire ar a between th base. of the bluffs, vlhich ri e a1 ut 

125 f t ab )ve th In, Lake Traverse (PI. V) is 15 miles long; it is rnostl 

less than 10 feet deep, and its gTeatest depth probably s n t reach ~ 

fe t. Big Stone Lake is 26 Inil s 1 ng, and its greatest depth is reported t 
be froln 15 to 30 fe t. '"rhe portion of the channel between th . e lak 
is widely known a BrO\Hl$ ·Valley. A. we stan upon the bluffs here 

looking down on these long and narro,v lakes in th ir tr ugh-like vall y , 

which ext nel the 5 lnil s b twe -n thenl, wher ~ the basins f 
Hnd on Bay and the Gulf of ~fexic ar now di,' ded we have nearly th 
sc ne which was present d wh n th '-\ n elting i 'e- -heet f British At eri 'a, 

wa uring its flo ds al ng this hollow. Then th ntire e-" tent of th 
alley was doubtle"'s fill d ver./" . urn e1' by a riv l' which v r d all th 

f fl( d I lain, in nan, places ccupying as great width a 

x neral "arr n b erved that Lal~e Traver' i: due t() partial Hilnng 

11 f th "hanne}. i 'e the utflow froIll th " R ..ld Riv l' ell:; 1 , the 

inne ota. River at tll - "outll havin ' 1 I' uo'ht in snffiei€l t alh: vin 11 t fonll 

a dm ; while Big Stone L ak is slIuilarly I' ferr cl to th ~ edinr.\l t 1 r un'ht 

. Ito th v 11 y just b -low it l)y tho ' Vh :>t t n --\ hiv r. F ift. ·~n 11 ihs b 1 w 

Lak the NIinne", oh Riv r fl ows through a 111ar;11y In.I .. -+ 11 iJ -> 

If I g and about a luile wide. Thi~ rna lJe In · t th il ulnnlati 

alln 'u r Hlt..;ht int the vall y by tl ,vhi ·h 
h.. oS its Ith a.bout 2 Ju iles b 1 T Bi'o t ne 
L al r th riv l' ent r~ L ac ui I arl , 1 "hi h exter ls 8 In iles wit a\ 'lth 

ar~, 'ng f1' n -f t 1'th tl t111'e -fourth.. of a ] lil maxin Ul d -l t 

f 1 £ t. 

I The Fr n h translation of the Dakota name, , :Weh i 
p.l06)· 
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its bluff::; an d tll , acljoiniD o' highland on aeh ide 11 rth 

LAKES TRAVERSE, BIG TONE, AND L C QUI P R LE. 1 

thr wn a ross th valley. He also sho ed that L< k P :lpin, 0 1 th 

~ii-' 'is 'ippi, i. dal In d in ih an e " ray by th edinlent f the ihil l ew 

Hi er' and that Lake St. roix and the last 30 Iniles of t ll c> ~{inn .ota 

River are similarly h Id no. lev 1 ba k,~ra.t l' hy the re ent depo "it~ of the 

lVlississi ppi. 

The valleys of the POIlllne de Terre and Chippewa river;' 75 to 1 0 

£ et deep along' n108t of their course and one-fourth f a mile to 1 Iuil 

in width, were probably avenr: es of thainag::> froID tIt IneIting ice fiells 

in their northward retreat. Betw en the 1'iv T~, in the 22 mil . froIn 

Appleton to lVIontevic1eo the gl£1 ·ia1 floods at first flo'wed in "'everal 

channels, whi ·h £11' excavat d 40 t 80 fe t belo,v the o'eneral 1 ~ 7el of th 

drift sheet, and vary frOID an eighth to a haJf of a l11ile in width. One of 
the e, starting ±l.'cnn the b ,nd f the P mine de T erre River, I t lnile a t 

of Appleton extends 15 llliles south ast to the hippe" ra River 11 ar th 

center of TUllsl urg. Thi;:; tId hannel is j ined a ~rfihll tati n y 
an ther, w'hich braneh ....: off ±l'on1 the Minnes ta 'Vallt,y rnnl iDa' 4 lniles 

east-southeast; it is al~o join d at th n rtlnve; t rner f Tun 'buro' 1 Y '1 

"er, notabl chunn.l which xtencL c(. t rard from Hl nliddl L a . qui 
ParI :),. rrhe latt ~ r hanne1 and its continuation in th Ii P n1111 a T IT 

Talley t th Chi pewa Riv r , ar ,x avate nearly as de .p as th chanI 1 
o cupied by th ~fil nesota River. Its 'west portion holds a Illarsh 0' ::>l1erally 

known a ~ the "Bio' ~ 1 l,...h. L a ', niParl w uld h~ , e t I be J'ai~ n1 T 

a fe, feet t, turn it through this deserted raU . T h onl.; oth I' It cali . s 
where 

e1' ·1 c,hannel.~ are 7 and 1 

s uthea, t. E a h f these £ rIller island ' is b ut ~ 1 il 

w::> have pI' f that the fl od~ f th in4 

renlnan 
aO'ain 3 mil 

an 1 rise 75 feet ab ve the slu~'oundillo' lowlan ~ , l' n c1'1 a. iO'h c ' the 

bhl ". in 1 i.no' tIl vall y, which I r e IDeas Ire 4 lnil aero l a.:ring a 

gr ater width tItan ( t an r ther po' t . 

T HE I RI E R VALLEY.f 

Proc .eding nord WUTcl to th ~U·.1, of La Ao· . · Z, utfl 'v 
form d thi · -,hal n :l] the b. erv r find::\ the.t t1 rl'\ • h 



20 TIlE GLA I A L LAKE AGASSIZ. 

of Lake rrraverse. There th -' 'oulltrY'inks gTadually to a level not Inueh 

~ bo\·e tll . HlllaU Boi de Sioux River, ,vhich i~ th ' outlet of Lake rrl'av 1'1:; " 

Rowin o . north 35 lniles and eniptyino. into the R d HiveI' of the North at 
Br ('kenrid~' anI vVahp ,ton. The Red ;t{iver, h c.n~ turning' abruptly fr nn 

it~ " ')8ter11 c()nr~e, flows thence nOlih t ) Lake \Vinnipeg 2 5 lniles. T hese 

stremTIS 0 -. upy th , axial depression of a, vast plaill of gla ial drift and 

t u~trin and fluvial deposits, 40 to 50 lU ll ,~ wide aud lllore thau 300 

miles lono' 8tret hinO' froln Lake Traverse to L ake Wilmipeo ., This 

expauKe, 'widely fanled for the larg 1 hm'vests aI d 'uperi r quality of it -, 

wheat is cOlnnlonly ('all d the Red River Valley . It has a very nniform 

nt n wthward, averaging a litt! Ie . than 1 foot pel' luile. 

S ~·;lio·ht an inclination i8 in1per ,eptible to the ey e, as is also the nlor8 

cOllsiderabl :. a~cent, usually 2 or 3 feet per 1nile, for th ) fh· -t 10 or 15 Illiles 

to tll eaBt and west £i'onl the Red River. Thi ' river flows along the lowest 

portion of th plain, SOlll what ea -. t of ·its central line, in a quit lire t ... 

general ~ urse fron1 south to north, but nleanderk alnlost everywhere with 

minor bends, which carry it alteTllately a half lnile to 1 lYlile or III re t 

each !Side f its main e urse. rrhns it_ length fronl Breckem'idge and 

vVahpeton to St. Vineent and P c.ulbina, fornring the boundary betwe 11 

IHinnesota and N orth l)akota, is 397 Hiiles, acclrding to the .'urveys of the 

'nited States Engineer ~orps, while the distance in a direct line is only 

186 luiles; y et the river nowhere deviates n101'e than 5 or 6 luiles fi-oIn this 

'h'aight line. 

T he Red Riv l' has ent a channel 20 to 50 feet deep. It i. ' lk rd reel 

by ( nly few and narrow areas of bottoln-Iand, instead of which its banks 

usually rise steepl} 011 ne ~ide and by llloderate slopes on the oth r t th · 

la 'U ~trine 1lain, which thence rea ·he nearly level 10 it;) 30 miles frorn the 

rIver. Its tributaries ,r~~,- tlw plain in silnilar channel:-;, whi h, a:-s a1.. 

th -' Red River, he ve occasional gullie connected ,vith theIu, dry through 

the lllost of the year, vary illo. ii'Olll a. fe, hUllch'ed fo ,t to a Ht ile Or 1 or 

. ill 1-nO'th. B ,tween he drainage lin j S areas (ft n 5 t 15 miles wide 

rOlnain unnlarked by any water courses. The highest portion;' of th ' 

lmnnnly frorn 2 to 5 feet above tll , 1nve. t. The Inaterial of 

the lower part of this alley plain, .,hown in the banks of the R -ld River 
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21 THE RED RrVEH VALLEY" 

and reaching ~everal llliles fronl it (excepting a Inorainic b elt of till ero .. "ng 

the river at Goose Rapids), is fine elay-'y silt, horizontally ::;tratifi:.d; but 

th s uth end and large areas of each side of the plain are nutinly 

unstratified bowlder-clay which differs froIn the rolling' or undulating till of 

th adjoining I' gion >hiefly in having its surface nearly flat. B th th .. 

fonnations are ahnost inlperviolls to water which therefore in the rain 

season fills their shall w depressi ns ; but these are very rarely .' deep a 

to fonn pennanent lakes. Even sloughs that continue nlarshy through the 

SUlnIDer are infrequ nt, but, where the do _,cur, v r larg tra .is, n. ually 

s veral lniles in extent. 

In crossino' the vast plain of the Red River Valley on clear days the 

hi her land at it · sides and the groves along its rivers are fir", t seen in the 

distan e as if their upper edges were raised a little above the horizon with 

a very narrovv ,trip of ._ky bel w. The first appearance of the tree t PIS 
thus somewhat resenlbles that of dense £loeks of birdH flyino' very low 

several lllile:s awa)T. By ri 'ing a fe,,, feet, as frol11 the gr und t a. wao' 11, 

or by nearer approaeh, the outlines beeOl11e clearly defined as a grove, , "th 

a lnere line of ~kY beneath it. Thi' Inirao'e i ~ III 1' , r I . bs rva Ie n 
oJ 

th valley plain nearly- every sunshiny day of the spring snn1mer and 

autumn 1110nths, especially durino' the foren on, when the low t ..tratlun 

of the air, touching the surface of the ground becOInes heated sooner than 

the strata above it. 

A Inore cOlnplex and a tonishing effect of Inirage is often seen ii'OIll 

the son'1ewhat higher land that forms the slopes on either side of the plain. 

Ther , in I oking a ,ross th flat valley a half hour to tw hours aft I' 

sunrise of a hot day following a coolllight, the groves and houses, villages 

and grain levator:s, 1001n up to t1vice I' tlu'ice their true height, and place 

ordinarily hidden fron1 sight by the earth's elu·Y~ture are hI' ught into view" 

Occasionally, too, these obj ts, a tree:' and houses, are seen doubl , being 
repeated in an inverted position close above their real places, fr0111 which 

they are separated by a ver) narrow, fog-like belt. In its Ino t p. rfect 

de elopnlent the lllirage sho\vs the upper and topsy-turvy portion of the 

view quite as distinctly as the lower and true portion; and the two £1r-' 

sr·paratecl, \vhen seen fron'1 land about a hund1'i~cl feet above the plain, hy 
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an appa,l' nt verti 'aI di. tance f 75 r 100 feet for objects at a distance of 

6 or 8 lnil " and 3 0 t( [))O feet if the view is 15 to 20 lniles a\ ay. 

Inlluediatelyabove the inverted ilnaO'e._' there runs a lev 1 false horizon, 

whidl l'is S ~.;li6·htly ab the view grows less distinct, until, as it fad-"s and 

anishes, the inverted groves lOll ~ trees, church . pir .is, ele ators, and h uses 

at last resmnbl rag and tatters hung al(;l1g a tant line. 

rrhe tra,veler in the Red River Vallf'T is remind , 1, in the san1 lnanner 

as at sea, that the emill is l' undo The 0.: urface of the plain is seen only f<)r 

a li.,tanc f 3 or 4: luil s' houses and grain stacks ha e their tOptl visibl 

first after which, in approachino', tll Y t:- radually " me into full view; and 

th· hi(}'hland~ , 10 or 15 Iniles away, forming the side of the valley, 

apparently lie beyond a wide -lepressiol1, lik a li~tant high coast. 

F IG. 2.-Section ae-ross the Red River Valley on thelatit,ude of Breckenridge and Wahpet,on. Horizontal 
scale, 20 miles to an inch ; vertical scale, 1,000 feet to an inch. 

~ t Breckenridge and Wahpeton, 3 r mile' north of Lake Traverse, the 

"urfa,.e ,f thi:') 1 lain is 960 feet above the sea (fig. 2). In 17 miles east it 

ascends to 1,080 feet at the hiO'he~t beaeh of Lake Ao'assiz; and on the 

we. t it ritl . in 28 Tnile' to 1,065 feet at the corresponding beach llf'ar 

"Tyllchnere, heyond whieh for 8 Jniles farther w st it Iuaintains a 1 vd 2 to 

5 feet below the l' '- t "f that beaeh. 
At 1\Ioorhead and Fargo, 75 rniles north of Lake Tra:v r8e, the surface 

adjoining the Red River is < 00 to 905 feet above the sea (fig. 3). In the 

first 1 i" nilles east it ascends about 60 feet. The hio'hest b ...ach of La1 
Agassiz here lies at 1\1u~koda, 1 7 Jniles ast f the Red River, on the slope 

fe. , highland f till, which riSE;'; in ' distance of 6 or 8 Iniles to an 
elevation of 250 feet ah~ -e the i u He 1 River ,T alley, having thus an 
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averao'e ascent of 3 or 40 feet per mile. On the '\Te t the phun a.~ ends 

only 50 feet in the fir~t 25 111iles, beyond \vhich it ascends ,yithin 7 uliles 

t 1,0 ~HJ fe t ab ve the ea-l ,vel at the high t beach lino, 4 ~ nlil . w ~t f 
vVheatlancl, and a -'inlilar' slope continues to a heigl1t of 1,200 fe t at a 
di ·tan~e f 4 or 5 lui] . farther we -.t. 

]<' IG . a.-Section acr ss the Red River Valley on the lati t ude of Moorhead anci Far ·0 . Horizontal scale, 20 
Hel:! 0 an inch ; vertical f>cale, 1,000 feet to n inch . 

At Grand Forks, where t.he Red Lake River joins the Red Hiv 1', 150 
luiles north of Lake Traverse, the surface of the plain is :l3( feet above the 

sea (fig. 4. In the fir. t 20 Inile .. ea t the ascent i::; ah ut 75 feet. Th nee 
III 2:) luiles southeast there is a gradual rise of nearl T 300 fe t to the 

:FlO. 4.-Section allru:;:; the Red River Valley from Larimor e and Grand Forks t o Maple Lake. Horizontal 
scale, 20 miles to an inch; vertical scale, 1,000 feet to n inch. 

highest beach of Lake A.gassiz 'losewest and north of nlaple I..Jake- but 

in a line passino' due east the sUlface as ends only about 200 fe t in ~ n 

equal distanc , and continue. ' at a I w r elevati 11 thau thi" heach to the 
et: st side of Reel Lake, 100 Jniles frolll G-rantl Fork. . 11 the west th 
surfaee l'is 8 ()nl 35 feet in the first 14 miles, beyond which it l'i 'es a out 
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3 eet in the next 19 miles to 1,162 fe~t a ve ::;ea-level at the highest 

beach of La} e Aga . iz, 4~ miles west of Larilnor The w .'tward as('.ent 

continues to 1,525 feet abo e tll · a 1"" mile' west of this beach. 

At St. Yin 'ent and Penlbina, neal' the international b un lary, which is 

224 111iles 110rth of Lake Tray r8e, the surface of the plain is 7 5 to 790 
,fe t above the ..ea (fig. 5. Eastward oil tht> boundary it i. nea.rly 1, ·:.1, 
rising nly a few feet in the fir t 10 nllle:.;. Then''> an ascent of about. 50 

feet i,: Inacle ill 2 ]uiles to the crest of a slight riel FaJ.'ther east the 

country is wooded, and Innny xt ,n iv tra tR are tmnarack swanlps. TIt 

Lak f th 'iV olh, about ( () luiles east froIll t11 Red River is lOGO feet 

above the sea; and the hig'he. t land neal' the international boundary w , '1. 

of thi lak'> i. approxilnately 1, 90 feet. ntinuino· eastward along the 

. ".- ection across the I{ed'IUver , alley on tlLe international boundary. Horizontal Bcale, 20 miles ttl 
an inch j vertical Bcale, 1,000 feet t o an inch. 

boundary, which hero is f rnled by the Rainy River and Rainy Lake, the 

1 vation of the highest beach of Lake Agas. 'iz is reaeheJ a short distan ,c 

east froln the ea._ t nd f Rainy Lake, 1110re than 200 nliles fronl th -, Red 

River. Westwal'd the surface rise~ about 40 feet in 15 luiles frOlll Pelnbina 

to r eche, and 187 feet in the llext 21 Jniles al ng the international 

boundary to the base of the gr at Cretaceons escarpnlent called Pell1bina 

~lountain, vvhid1, within 2 Juiles farther we:;:t, aseends nearly 400 feet to 

an elevation approxiInately 1,4 0 f et above the sea. 

'),lh :-se ~ections give a good idea ()f the aven~,g'e width and elevation of 

tIle flat plain to which th nmne Red River Valley semni' to h properly 

linlit el, 10th by topographic feature:' and by the C0111.. .on usage of this 

tenn. At a distan e of 35 luiles north of Lake Traverse itb width is about 
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45 lnil 8, and its linli t, III each . ide aro a slightl r higher area of Inure 

rolling contour. On the latitucl of n'Inorhead and Fru'O'o its wi lth is about 

40 rnile8, and it is bordered br PI' )Jnin ,nt highland.' which ri~e 2 )() to 30 

fe t aboy thi:; broad valley. On the latitude of (frand F rks its width i~ 

nearly 5 l11iles and it is bordered 011 the ~ast by land that ris 8 slovdy 2 -0 

to 300 feet above th plain, whil:. n tb w t the Kurfaee rises bY]l1oderate 

'l -)pes to a height of 600 to 700 feet. 'Vhere it i8 crossed by the interna

tional boundary the width of thi::; ph in i.. 4 lnil(~s, it, linlit n th at 

beino' a lio'htl) higher and Innre undulating wooded region, \' hile on tIt 

"west it is a cOl1spi -'uous terrace-like ascent f ' trveral hunlr c1 feet. n 

the av rag'e, for its extent within the United State. , about one-third of the 

'width of the Red hiver Valley is in :Minnesota and two-thirds ill North 

Dakotn. 

The northwa.rd slope of t.he lowest part of the Red Riv I' Valley, 

along th cours of the 13 is de' iioux and 11.ed river: ', fronl Lak Trav

er. , 970 feet, to Lake 'Vinnipeg, 710 feet above the sea, l11ay thus be 

said to be 260 feet in a distan 'e )f 320 mil , axerao'in . ab nt 10 in ,h · 

P r nlile. Th , valley I roper, h w , r, rl ~ II t take on it. distinc.tive 

chara 'tel' ill the first 10 or 15 1uiles of the cour::;e of the BoiK de::; ~ ioux 

Ri, -'1', but 10 Juil ... " fartiPl' east in l\Iiune 'uta the .'anp tnpog 'aplli '. fJature 

that l11ark the Red River Valley eontinue south llearl. T to the latitude of 

the southwest end of Lake Traver~e. The eleyation of this ~onth I'll 

extr lnity )f the area of Lake Agassiz is 1,050 feet above the sea, heing 

90 feet above the surface at Br ckellrido' and 'Va.hpeton, 43 luiles Ii Rtant 

t the n rth, Sf that this part of the yalle} 1lain haR a nnrthviTard descent 

of 2 feet per rnile. 'rhE.nce to ~1:oorh·ad and Faro'o the descent is 1~ feet 

pel' rnile; n xt, for 75 I11iles to Grand Forks, it averqges ahn08t exactly 1 

foot per ]nile: and ill the 74 ]11ile8 frolll Grand Forks to thE> internati nal 

boun ary this a rial 1)\\1 t portion of the yaIley fall~ ahont 4 £ , -t, r a 

little more tha.n 6 inches per ]nile. In the 60 ]11ile8 thence to VVinnipeg the 

cl·~ ,ent is about 35 feet, or 7 ind18G per l11ile, th(1 surface there being' 45 

fe t above Lake '~innipeg, ab )ut 35 nliles distant. 

http:northwa.rd
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RHI RE-LI1~EP,. 

i onsiderec1 in relation to the gen '>ral t01 g'raI h y, th h re-line of 

Lake ga~~iz are in' n 'pi u u~, th u h th 'Y <1.1' ery distin ·tlo/ traceable. 

They ar usually mark d lJY a beach clep sit f Tav 1 au 1 ~anc1, fonning 
a ('olltiuuous, ,'lnonth1y rounel ,1 Tid '~, ::iueh a: il-i found al nO' the shores f 
t1 e 0 'ean or of our OTeat Laurentian lakes where reI' th , land ;:link::; in a 

g'ent1r descenclin?' ;:i1)1 b ~n ·>ath th -. water level. Th -> beach ridges of 
Lck~ Aga"siz (fig'. 6) -'onllnonly rise 3 to 10 feet above the afljoininc lanel 

.FItJ. 6.- Typical sect.ion aero s a bl.:-al,~h l'idg· of Lake Agas:;iz. S alll, 100 feet to an inch. 

n t,l side that wa, a\V3., fi'OIll the lake, and 10 to 20 feet ah , e the 

adjuining land on the Hide where th lake lay. In breadth these ridges 
vary fr()Jn 1 tn ~h 01' 3 rod:-:. 11 ,'l111e plae8i:\ they have b eu "'ut throug'h 
and carri 1 awa,y by fitreaIllS, and 0 'casioually they are interrupt ->d £ r 
a quarter or a half luile, 01' even 2 01' 3 lIlil ::5, where the uutlin:> of the 

1ak ;;hore and th dir etiol1. of the sho1'.1 eurrents preveuted sueh aCCUlnu

lation. Throughout ahnost the ·wl Ie extent fLak A.gassiz exanlin d 

within th Unite 1 • itates the regular outlines of the surface, its gentle J . p 

toward tllls lake, and its lllaterial, which nearly ev rywhere is till, were very 
favor(Lbl fur the forrnation of beach deposits. ~Iany beach ric1ge,~ , record-

FIG. 7.-Erodecl terracell1arking the shore of Lake Agassiz. Scale, 100 feet to an inch. 

ing the sue essi e reduetion" in the el vation (nd area of this la,ke, have 

b -n traced in coutiuuous approximately parallel eourseR along eaeh side 

of the Red River Valley. PI., I shows an exc ptionally massive beach 

rid 0' nlarking the highest shor -line of Lake AO'a" ""iz'l ~e northwest of 

~1:aple Lake, ab ut 20 nliles , ast- " uuthea,~t frolH Crookston, ~finn. 

Another tvpe of shore-lines is presented where th , lake ha' formed a 

terra 'e in th till (fio' . 7), with no definite beach deposit, the w rk )f t11 
"va es havinO' been to er de and earry away rather thall to He "'ulnulate. The 
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heioht )f these steep, WHye- ut slopes varieR froll1 10 to 30 feet, which is 

indeed a very slin'ht elevatiun iu e( rrlpari"'on \vith the eliiE· f siluilar rig-in 

n ,'( III , portioll nf the shore:-; of Ta,ke )Iichigan and others of the ..Jau

rentian lakes. N portiuus of the 1e~~eh riao'es, nor uf th ....se luw, rod ::.d 

s('al"lJlTlent~ 1 arking th . Inarg-iu of Lake Ag-nssiz, are noteworthy objects 
in tll :.> view frollt points so far away ,hi 2 l' 3 Inil ... s, 1nt n arer nt hand th 

app ar sufficiently illlpressiyo \vhen the lllind reverts to the reeedino- iee

-'h eet and this OTeat o-la ·ial lak .:. hy whieh th "ywere Inade. 

UELT S. 

~ 'allfl and grav ....l d lta~, su l->xt -'llsiy ~ <l ::s t be iJnportant f ~atnr '-' ~ ill the 

tc p , c'yaplr;· , were fOrIned in tll edg'e of Lake Agassiz durin?' its earli ~ ~ t 

ana hio-It t stag'e by :4ev ral of it:-; tributar "treanlti. ~uch delta~ were r 

r uo'Lt into th -' east side f th lake by the Buffalo an(l :'alHl Hill rivers, 

and into tIl .... west side by the heYE-nn , Pen bina, and ~ ' ~iniboine rin:.~rs .f 

Tht'yall e"H1. ist f( l' the gTeater part of 11lodifiec1 drift derived directly £roIll 

the ic -~h -'t ill which it had b 11 held; an 1 another delta of thi.-' lake, 

ext "uding ,- outh fr 111 tIt Elk, alley, ill North Dakota was depositetl by a 

large glacial ri ver, fiowinO' where no river exist::i now. 

Th ::. <lelta, of tIle Buffalo Hiy l' ii'l \ 'V 11 ::F'en from the N rthern Pacific 

HaiIrnad, on which the traveler going- 'westward nters the delta area at 

)lusknda and passes through it in the next 2~ lllile~ . It.. ea -. terll bord l' 

b arB a, Inassive beach ridge, 1h f et thi k, of coarse gravel and sand, which 

lnarks the highest level of the lake' but the chief luass of the delta, 

attaining a thi ckness of 25 to 75 feet, i ~ stratifie I ~and, with ' ca~i 11al 

layers of fine gravel, as ,xhibited in the railr ad cuts. 

The Pmnbina River intersects the highest part o~ itf; delta whiell rises 

200 to 250 feet above the strean1. It , J' dec1 ea tern b n-der, earv d in a 

steep es<U'pITl -'lit by the 'waves )f Lake Agassiz while this lake fell to RU 

. 'siY0 Inwer stages, forms the 'First Pen'lbina ~1ountaill," passing' fruln 

south to north and northw st by V, alhalla a ' a yerr ronspicuous wuoded 
lJlnff 1( 0 to 175 feet above the flat prairie of th R ed Riyer , ralley at it -. 
b a ,with its crest 1,100 feet to nearl 1,2 0 feet above the sea. 

t 
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DUNE~. 

Large tracts of the delta.. fOl'lned by the Sand lIiU, Shey nne, an ] 

Assilliboine rivers have be 'n heaped up by the 'wind in dun ~ s or drifting' 

. and hills, which vary in height fl' nl 2q to 10 feet. Their extrelll :..ly 

un -'ven contour, and their singular aspect, being partly covered by Blllall 

trees and bu.'hes, but in Inan} places wholly del:'ltitute f ve c)'etation wher ·i 

they aTe now gullied and drifted by the "rind, nutke these hills a unique 
lelnent in the top 6Taphy of tll Red Riv :>r ba~in. Th, worthlessness · f 

the dunes for agrienlture is also in lnarked ~'ontrast with the great fertility 

of the surrounding prairie, but they frequently include patches of ?' od 

pasturage in the intervening hollo'ws. 

On the delta of the Sand Hill River, dunes 25 to 75 fe t high haye 

b ~en f )rlned in irregular groups and series, ~cattered ov l' a tract about a 

Illile \ ide and extending 3 or 4 rniles southfi'0111 the Sand Hill Riv 1', 

b si les a >-ing-Ie iSllated OTOUP n its north ..i Ie. Th --'ir highest points are 

1,1 0 to 1,200 feet above the sea.. 

Portions of the originally flat sand and gravel beds brought into Lake 

AO'a iz by the Sheyenne have been bl rwn into dunes, which vary front a 
f \ fe t to n ure than a hundred feet in h iglit, and over ~Lrea",' 5 to 15 

Iniles long and 1 to 3 llliles wide. Their sUBnnits are 1,100 to 1,150 feet 

above the sea. The n1 st southea. tern of these larg'e areas of cOlltlpicuous 

sand hills of the Sheyenne deltL lies close south of the "Vild Hice River, 

and is continued southeastward several lniles by a low l' b --It of such 

hillock"' to a high isolated e!u._tel' of thel11 called the "Lightning's Ne ~·t ' 

(PI. VII). 
In lHanitoba, wind-blown .~and hill t; border the Assinihoine Riv >l' in 

rnany places along a distance of GO n1iles, fronl near' Brandon to nBar 

P ortage la Prairie, lying on the vel'} xtensive Assiniboine delta. 

The ti1l1e of fOrI11ation of the dunes on all these deltas was probably 

soon after the withdraYfal of Lake Agas~iz, before", eO'etation had .pread 

over the surface. The winds could then erode 1110re rapidly than now, and 

heaped up these hills of sand in nearly their present size and height· but 

it i f evident also that their fo1'1ns have been constantly undergoing' slight 

changes since that til11e. 
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W OODED REGI N OF NORTHERN MINNESOT 1: D OF :MAN!'!' lL AND KEEWATIN, 

PAR'1'LY COVERED BY THIS LAKE. 

East fi'onl the flat prairi of the Red River Valley is the undulating 

and in part rollino· and hilly WOt d d reO'ion f northern ~lillnes ta and 

astern ~lanitoba. Thi...' i~ a difficult district for e 'plorati n , as the greater 

part of it has neither s ttlenlent nor roads, ex eptino. tho,' >of tIl .~canty 

population of jibway Indians, who rnaintail1 th81118 lves chiefly by hunting 

and fi -hillel' and live in nearly the sanle ltHtllner as wlpn Beltrarni crossed 

this country ii·onl the Red River 'alle) to the UPI er :Mi -'~i. Hippi Ri \ er 

sev nty years cLg. Their abo les are u~uaJly on the shores of lakes and 

streams, which they navigate in birch-hark canoes; and this is th ollly 

practicable llieans of travel for ge logic expl ration. C n iderable tracts, 

e pecially weRt of the Lake of the 'i\Toods and south to Rbd Lak ", are 

taillarack S\VanlpS, morass s, and quaking bOg"ti, calle 1 "Illuskegs," which 
extend lliany luiles and can be crossed only when the) are tiy)zen in winter. 

Northwest of Red Lake a large area, cl ,scribed and nanled Beltranli I sland 

in Chapter VI, ri8es t a nla.xiullUll height of about 100 feet above the 

highest level of Lake Agassiz. Eastward frOIll Beltl'alUi Island a larg·· tract. 

between Red Lake and the Rainy River, reaehing- t the BiO' and Little 

Fork._, Ii s 50 t( 15 feet below the highest stage of Lake Agassiz; but. 

the northeastern part of this area l11ay have been still covered by the 

waning ice-sheet when the lake Ht od at that height. 11 aecount of the 

ilnpra(jticabilityof tracing the. hores of Lake Ag'assiz through this wooded 
anel uninhabited region, the northeastern liInit. of this glacial lake, wh re 

the "hore in its suecessive stages passed froin the land surface to the balTier 
of the receding iee-sheet, renlain unc1etenninecl. 

The part f Keewatin north and northeast f La'ke vVinnip )0" pre' ntQ 

no c nsiderable elevations but is Inainly a broad, nearly flat -,xpanse, 

sinlilar to the Re 1 Riv l' V( lley and th , lake district of lVlanitoba, slowly 

d clining t the s a-level. Dr. Rob rt Bell writes of it as follows: 

The reo'ion through' hich the upper two-third~ f the :Nelson River fioW'. maybe 
de.'cribed as a t Im·ably even IJallrelltiall plain, sloping toward the sea at the rate of 

about 2 feet in the mile. The rIver, for tll first hundred miles from Great Play-gTeen 

Lake, does not flow in a valley, but spreads itself by many channels over a consider~ 

. 
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able breadth of country. Thi tendency t oive off .~tray" 'hannels is character

istic of numerous rivers throughout the northern and comparatively level Laurentian 
region , but it is perhaps more strongly marked iu the N el 0 11 tban in any other. In 
the above section f thi stream the straggling channels are of all sizes, from mere 
brooks up to large rivers. '*' :II< '*' The general aspect of the country '*' '*' is :II< 

even or slio'htly undulatine; the highest points ~eldom ri:sillg more than 30 or 40 feet 
above the general level. 

The country adjoining the lower part of this river, according' t the 

sanle explorer, has a silnilar contour, nly 11101eratel) uneven; but the 

channel of the river, excepting in the 10 lllile next to its lllouth, is deeply 

erodecl. Its inclo ing blufl'1; vary in height fr0111 100 to 200 feet betwe II 

Broad Rapid, where the river is approxiInately 125 feet above the sea and 

Gilla1ll. or Lower Seal I~land, which is at the head of the tide, ab ut 20 

miles fronl Hudson Bay.1 

COUNT RY B ORDERING L A I{ E AGASSIZ ON THE EAST. 

Northern 1\1innesota, 1'1' nl 1\lapl ·, R 1, aUll Rain) lakes east to the· 

hi h n rtln estern horo of Lake Superior and south to 1\lill ' La c.. an 1 th 
L eaf Hill an in its averag'e hoi '1lt froll1 the hio'hest level of L(; ke 

Ao'as ~ izto60 feetabYeit, orij'on 120 t 1,tU f utabov the iS -a. It 

i~ m tl J L r derc t ly rollino' 01' hilly eount1'Y, aboundi g lvith littl , lal 

,vhich £11 its d p1'e"sion>_. The ·waterh 1 lividino' tl18 hasin of L L k 
' c ~iz frOlll t1 e 1asins of Lake Superi l' and th l\1i~ ··i~ ippi ulnlillate ' 

n rthea"'tward in the ;i(,nts Raner:. :: nel the> ~M~esabi Range, and s _uth 0 t

,yard il the Leaf I-l ilbi. '1 he" rang.' f hill 1'i veral 11undr ,d feet J , 

t h ~.rao'e h :.ight of the Iistrict. E x -'elJting it", we. t I'n h ,del' 

fr ~ neeT lUa1'1 L ak s nth ,rarc1, w lL Jl'l: it is in htrg'e part. 1H' i1'ie lik the 

adja. nt ed River , Talley tbi ' di ~trict i ' c er d with an alm .. . t unhr k n 

T , ard tIt -' <lst it {Ol'l llS a 11ateau, in part hilly and III l ntain u ,' 

and in cr t only TIlod rat 1, ~ 11 dulating r n jad y fiat, 'v 11 

w elea n 1 dotted \yith frequ 11 > n (; ]1 IHk:). ~, 1'1 rin , th entir no1'the 'n 

f UI 1'i r, tll 4) which irises 60 L 1 0 fe t· and then ,e a 

cl hy tll ·. 
Lf 



THE GIANT C1 AND dESABI RAN E .. , 1 

and n rth with gradually declining F'urface to Lake 'Vinnipeg and TIuchon 

Bay. The highest point of this plateau on the lin of the ~~ anaaian I a ·ific 

Raihvay is 1,5 4 f et above th . ,a., l' 82 an ' 874 feet l'espec iyely 

ab ve Lakes Superior and vVinnipeg. 
Giants Range.-Tb Giants Rang: xt nd~ in a 'Y st-s uthwest course 

fron1. n rth f Gunflint Lake, on the international boundary, to the lake 

on the Elnbarras RiYer, abou 15 n1i1es south of Verlllilion Lake, an 1 its 
mo. tly 1 ,yer continuati n, fOl'll1ing the northern border of the l\lesabi iron

bearing b~lt, appears to reach to the falls of Prairie River and Pokegc.na 

Fans, on the ~Iississippi. South ast and south of ,T :.Irn1ilioll L ake where 

i ha. been called the lVIesabi Range, Prof. N. H. Winchell des Tibes i t ~ 

"a (u tinct, narrow' ridge, rising about 200 £ ~ et aboy.l the averab lev 1 n 

either side. It is inteI\,ect 1 at ",ev ral pIa e ' by tr n1S." Its elevation 

th r , is l1.1ainly about 1,800 feet above the sea hut eastward it ri ~ to 

nearly 2,200 feet, \ 

Me 'abi Rang .-Professor vVinchellrestricts th title ' l\lesabi Hano' - " to 
a 111.0re prOll1inent and persistent belt of hit;hlan 1 5 to 1;'" 11 il ::: ut] ~ . the 

for o'oino, vvith whi'} it i~ apiroxillately parallel. T h easterll and high st 

part f it · xtent is on11110nly known by thi, , nan1e. "It i8, h< 'weYer, r ( 

a. " 11 as h' crll, and hold,-' n itl4 lUlln1it S 111e of the largest lake. )f this 

P 1't f til State, Erul { L ake being one. It is charactorized hy bar-' 10 'k, 
alternating with peat h 0', ~ nd n u. ke " , '\ ~ith : 'attered a 1. tunted 'pruc'-' '. 

'* '* '* It , width is ,Olnetlll .s 15 Jniles, but gen ~rally fron 4 t ); 
and in lnost plae ' J~p :.dally north fr ill xran 1 ]\larais ud >:J out] f1' 

gi luri 1lun "i LaI e, it roun led low c· st is c1istine an llalT U 1T' 

les" than a lllil ." 1 T heuTluI it (f the I 'ahi Ran e (lId f ntlo.l in. . hills 

,:.3 feet al OY th ~ l ' , inclndino' tll high st poil ts of 

1 nd in ~finn '() a. T h latter eley ti n i:' that A' hill~ adj inil1o' the . nth 

. i 1 )f vVin h 11 Lake as d tel'1uin d b T lev lin ' t' l' tIl Minll ,_ 

G ar th iut rnati nal 1 undar r tll l esahi I . ge 

(, unflin and .r orth 1 k 

an t 

s 

.. 
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rrhese range of hills er ' th jut rnati n.-l undary re"pe ·tiv ly 

ab ut 90 and 120 ll1iles east ot' Rainy Lake, whieh, as bet re stated, was 

the .. 'tr Ine eastern arn of tho glaial Lake Agatisiz at its highest stag'e 

unless that area was still iee- overed; ~nd th ir we tern portion~ (re 

l' I dively 65 and 75 lllil ~outh-southeast of the ea~t end of Rain. lT La] e. 

The eoineide necul.; with the line of watel"h ,d dividing the 1a8i11 of 

Rainy Lake and River fr0111 that of Lake Superi 1'; but tID ' ,vat r·It d 

takes a less direct cour;:;e, ,vindillg' its way cireuitously over this g'enerally 

unev n and hilly region. On the international boundary the belt between 

the Giants and lVlesabi ranges is drained partly through the fonn rto Rainy 

Lak and. pm'tly through the latter to Lake Superior; and the Enlbarras 

River, ,vmch sends its ,vaters to the 't. Louis River and Lake uperior, has 

1 source north of the northern rang'e. 

Ab ut Verlllili n Lake and the upper Elnbarras River the average 

height of the eountry is 1,500 to 1,600 feet. Thenee the surface falls 

lowly w stward to the vicinity of Pokegmna Falls, Lake 'Vinnebag'( hish, 

and Leech and Cass lakes, ,yhere the Jneall el ,vation is frol11 1,300 to 1 400 

feet. Still farther west it rises to 1,500 and 1,600 feet about L<.Lk Ita.sca 
and the \Vhit Earth Ao'ency. The hills of the. e areas eOllsist of rn raillic 

ae lllnulations of glacial drift, and are not . high an 1 11las::dve as the 

Giants and ~lesabi ranges, whieh! near the iuternational boundary and w st 

to the Ell1barra-' River, are lnostly proj ·ting kllOh:s anti ridges of the bed
rock. 

M e abi (tncl Itasca 'I}wraine '.-Drift hills and short ridges, havjng 

heights froln 50 to 200 feet or 111ore, extend in an approxinlately east to 

,vest belt, to whieh I have applied the nanle ~fesabi 11loraine, fi'oIn tIl lakes 

of the Elnbarras River to Deer and Buw. tring lake:s and the northeast sid 

of Lak VVinnebagoshish. Its eontinuation northw ,'- twa.nl probably passes 

t th pI' min .ut ternlinalll1ol'aine, 100 to 200 feet high, hetween the II rth 

and south portion~ of Red Lake, a t f th ' 1: arrows. EastviTard frol11 the 

Ernbarras River, this lllorainic belt coincides in part ,dth tIt ~ia.nt.· and 

~l al iran' s f r a .onsiderable distance, so tha the elevations of r·k 

fOl'llling th08 heights are overspread an 1 R 11letiIn ,,' 'on -'ealecl hy 1noraini' 
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drift 	 lth f tIl " 

:;t a n r h -'T1 ·-lu· 'e . It. very 

) 250 f t boye HIe aclj )inino' lak : '11 J 
at th head f th ississi 1 pi 

Riv 

Itascc Lake and the ,Tl ite Ec r h be y th 

sur a e 'fa Inc; 11y fall etr it 1,364 feet above the , Thence , a 1ueau elevation uf 1, t> tn 1,4UO f t xt I · ," nth thr ugh 

-'rtail c 11 D u 'las countie::; al no' the low plateau that f rm~ th h iO'ht 

of laIHL b tween the I eel anel lUi si , ipl i ri erR, "a 't of the south part of 

L· ke Agassiz. Upon this area, in southerll ( tt r t· il C unty, ar the L af 

Hills, wh s hio'h ,t't )ortion:::; r"'e 100 to 3[)O fn t above th eneral 1 vel, 
t or 1,5 0 to 1,75 _ feet a ve th . a, inb ' the m st prominent 1110raillic 

aCClullulatiolls founel within the tate of Jinne' tao Th rea h i aT 

, 11i ·ir 1 ii· nl F rgu.. Fall:::; ,'out1past to the south line of the COlmt T nd 
then' J<- 8t and unrthe< st to East L eaf Lak , c otdl istan e « f 50 11liles. 

In the first 20 uliles, or frollt Fergus Falls to the n rtll sid -If Lake "1bri 

l 	 tin~ '7 at tl 11 rth\ e~t C rn l' of] ug-las iounty, these llloraiuic deposits 
aTe divided into two or three belts of' roughly hilly Ian 1, with intenTning 

al'ea~ of "lnoother cont ur. For the nex 20 1niles to the east and northea t 

tll. :£ 1'111 a range 5 to 3 mile~ wide, C( 111p ~ d of very irr gular, roughly 
outlin d hills, 100 t 1110re than 30( feet high, widely kllo"wn by the llnJne 

L f ~r untain::-;. N l'theast of East Leaf Lake, where this Inoraine is 

crossed by the road fronl 'Wadena to Ottertail Lake, it " el ,vati n' ri s 

only about 100 feet ar dare l1alued Leaf Hills, which seeIns a lllore 

appr priat title an 1 should include the highest part of the ran(re. Th 

COlll1110n 11aI11e has currency becau'e they are the only hill in tlus part of 

I Deta il 1 d e 'criptions of thm,e and other uloral lles crossing the basin uf Lake Aga ," iz are g iven 
ill Chapter IV . 

~I N xxv-'--3 

, 
,. 
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The Lea Hills are crossed northwest of Park ClrH I rau'i y a l' • 1that 

willds 3 or 4 lniIe;-; mnong their len lIs, hill ', and ..hort ridges rising about 

1 0 f.. t a \ r, the laud )n each side. Again the road from Al c> anch'ia t 

Clitherall crosses this range in the to" n~hip of L ~af 1\1 untain, th => SU1111Uit 

of the roac1 eiuO' near th , ~outh line f this to"rnship, about 1,525 feet 

ab ". tIl . ea. The top of a hill a quarter of a. lillIe east of' th 1'1 a 

here, and about 12:) fe t higher affor h; a fine view of the -' e ' InOlultaill. " 

(PI. VIII), whi h w stw~ rd and Dorthea -'hvard rise in nlost hUTIultuon 

,onfu ' i 11 150 tu ~fjO feet or Inor-> above the interv nino d prJ.'.. i n . 

Th => T are nlassiv thouo'h very irl' o'nlar in c nt ur, with steep slopes. 

No prevailin~ ' tren 1 is n ticeable. Between theln ar ~ inclose(1 frequent 

lak .;, which var, r il'Olll a few rods to a rnile In 1 ,ngth, and ne)f the laro' · ·t 

lies at the n rtheast foot f this hill. The luaterial is chiefly UI1IllOc1ifiecl 

lrift, nearly lik that whi·h fo1'1n8 vel' " r extensive (Joently undulating t.raet.· 

1 ewhere. rrhe principal Jifferen' 1 i~ tha.t rock fraoom nt:, largo , an 

srnall, are ooener<-ll., ]I ueh n l' lUll rous upon these hills, anll oeeasi nally 

th y occur in great abuudanc '. 
~ iouth of the L af HillH th -·.ountr T adjoining' Lak Agassiz JS c 

expall f. ill othly undulating or rolling till, 1 2 0 to 1,075 fee ab \~ 1 

the sea. So slight are it:; levati ll~ and lepres'i lIS, u::iually differing frolll 
ea -·h )th,l' by 10 to 25 feet that in an exten:;iye I ro::;p I t tll e in rualiti 

are lost si~2'ht of, nnll the Ianl ~ . IllS oUllded h'\~ a I.1velline at the horizon. 
~J ~ 

TIllS 'ontour .1 xtelld...' ,,'outh through Grant and Stevens counties, and th llC' ~ 

111 r=> than 1 0 Inlles southeast de::;cendint' on tll , cl,vera . , about aft p l' 

ulile alono' the wide, :;lib'htly undulating basin of the n1inlle:;ota River 
",hi ·h ,emus to b a continuation of th ctnle topoDTaphi ~ belt that £ rill 

the Red River" all .y . 

COUNTRY )VEST OJ!' J..J Ii: A G SSIZ. 

Alon . the ,vest side f the ba. in f the ~1illlle .. ta River of th Red 

Riv ~r " all 3~ , al J f Lakes ~Ianitoba and vVinllipegosis the surfa~::, rio 
froll 200 or 30 t 1,000 £ jt ab y th ir slightl. unduL ting oruite flat 

It f 1_,vIand. N other feature il th t. ur of tll Ilorth, e. tern 

tat .. m d adjuil1ill ' British t rritory l!" n ore noteworth - extended ando 
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5 , 'r' DEt; PH lRIES AND f NITOBA EARl 3illNT. 

I r min I t than this, excepting pet'hap~ th a;3cent a ng th , similar n 1 
parallel ioteau du 1\li · ~ouri. 'TIl latt '-'1", h w vel', laek~ tl1U a 'co111pani

n ent of such a eOl1tinuous broad depressi n b sid:. it. Thi.' \vi 1e y<,11 

o -'uI i ~d b.,r ak:3 Will il u', ~L nHol a. aBel uther:;, and hy the Red and 

~.1inn sota. rivers yarying' in elevaJi III fr0111 71 to 1,10( f·et abOY8 thl) 

,_. (, itl the base of th slowl./ ascending expanse of th great plain~ ",·hi·h 

rise then , w t, ar 1 to a h io'ht ,. Inewhat eSC cding 4,0 0 feet abOY8 the 

sea-level at the foot. of the Ro ley :Mountains, on th internati( nal bounuar. ~ . 

~Iost uf thi~ eleyation is attained bv [ gradual slope, averaO'ing 4 r 5 f , ,t 
per rule thronghout the eli. tan '. ' of 73 n il ~ £1' n tIl:> Red RiYer to the 

n nntain:-s; but. at twu line::; extending fronl south to n rth r rth

'W t, first _11 tIt w , t :-,id ... of this ,<11 .r and ao'ain in the Coteau clu 

}Iissouri 100 to 2 rniles farther west, the surfa ri. " ) 1 r rapidl ~ ~e,-T 

Tal hunch" 1 feet 'within a fe"T n ile~ h~~ a terrace-like aSC8nt. The fir. t 

"vas the 'west Jrn shore fLake AO'a ' ~iz, and eontiI uing' ::;outh and southeastc 

held the saIne relation to an earli l' glacial lake whieh . Ipi , 1 tll -' basin 

f th ~finn ' ta an 1 Blu , Earth riv 1''' . 

r1'he doutheru portion of this lin f 1=>vati n is th· lllaSsiY8 and hit;h 

Cut au d Pre iries. 1t::3 lower c ntinuation from. the head of th 

de Prairie~, we. t f Lake Travers , £ r the 11 xt 175 lllile::; northvITaI'd, 1ears 

no nan1 and is scarcel r lllore conspicuous, or in on1e part. vel less SIn 

than the 111 1erate as eut that £_ rlntl the opposite border of the Red Ri, r 

, all y in l\iinllesota. Farther north thi.. lil1e of hio'her land ri. 15 alruptlyt 3 t 50 feet in Pmnhina lVlountain, and fro111 500 to 1,000 feet or 11101' 

in Riding and Duck mountains and the P rcupin and Pasquia hill,. All 

of the~ are ' ucc.e~si re part' of a yer.Trernarkable terrace-like esearpn1 ut, 

called by ~fr. J. B. '1' n'ell the l\1al1itoba es 'arpll nt/ stret ~hill . ii'01n North 

akot<: b T the 'west sid:> of Lak : ~fanit ba and ,~Tinnipeo'osis to th Sa 

katchewan River. Its portions thus differently naIl1 d ar Ii :rid d 1 ~ ~ dJep 

and l' a 1. vall} s rod ..cl 1y intersecting strean1S. 

This whole belt of hio'hland, l' a ·hin( · in a n arly t.lireet north-nortl 

, 1 art.~ . t 

f th " 



-~L 1.) J B AGASSIZ. 

Ian I t ll .. t b'l'a( llally riB C\ ~ west of the 

Sh ~ I no Riy ~1' and D \"iL Lak . Tll 

nt, ] ~ rino: 
is the 

'ener( 11) with a r1 
w'h~r -A th y ar hann 1 1 '

c asional groups of hills als 1'1.. ra ' f 

t .s -' pb ins, a. Turtle IHullntaiu and ( the'~ ~ rther nortlnvest. Beneath 

tll >U' thin ' 0 ' 1'in6' (f rlrift these hillr tJ-actf; conte in re nanL of ul1 ]' ~ 1'

e f 1, ~, -.f \ h i ·h the] o1'tions fOrInerl ), eontin Hut eI these elevati us 

L0 11 ncb si 1 La. e 1 en _.rode 1 and carriod awa,
oJ 

, 

Th a 'cOlnpanyillo' 1nap:.;, whi ·1 f n ll PI _IX anti X, gi iug altitt 1 , 

( s det r m iI E,( ehiefly 1 y I'd ilway 'urvey::; upon the area of Lak (J'(l::;SlZ 

,~ 1 th . arljniuing e uutr r sho" the extent and h ight f he ~[ ba 

esca 'pInent of portion ' uf the t _,au 1 - Prairies and the Coteau du 

:Mis '( uri, al d )f the r ~;lOn extelldiI~ ()' east\vard fr ill L ak 

Hurls nand Jmnes bay anrl 

TH E ""o TEAU DES P RAIRIES. 

larg , ar ,(1. extending frolH 'outh-southeast to nortll-n rthwe·'t in 

onthwestern nIinnesota and th 11 l' hea," t part f South akota, and te)'

InillatjllO' 011 th west::;i 1 f the ,'outh eud of· Lake Agassiz, has an ele a

ti n fr0111 500 to 1,0 0 feet above the wIinne .. ota Riv 1', an 1 frOll 1,300 to 

2,0 feet abo e the :-; ,( . pOll thiH highland district a1' the sources of 

tIt La' qui Parle, Yellow- lVIedicine, Redwood, and Cottonwood rivers tril

utar)" to the nfinnesota' of th ... Des ~.foin s River; anI. of the Little ~ ioux 

and Bio' 81 )UX river " tributa,ry to the :M:issouri. The outer1110st of th ,. series 

of tenninal llJ.oraine8 of the waning i J -,J e -'t, den01l1inatetl tIt Altanlont 

morain, generally lie. n the highest portion of tills area, \ hich extends 

in Minnesota frOlH Houtheasterll Nohle:;; unty in a nearly I orth-north
~ ~ 

west com"e passiuo. w e> ,t of' VV rthinoton, through southwestern ~Iurra T 

COllHtr, th ncrthea'tern township of Pipestone County, and southw tern 

Lincnlll County, by the "wes end8 of L::lke.' Bentt)n, ~ ihn katan, and Hen
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drick· into ~outh akota, where it continues in th sal e Ul':::;e hloUgh 

eu J allel Grant eounti and the ~ ·is~et n find vVahpeton Il lian R .~ r [t

tit 1. It thus reache~ past the sources of the Bio' Sioux Riv 1', and fc .r the ' 
nortlnv, I'd b " ill S th livide 1 t veen th h .ad . trealn . of tlH NIinne: ta 

and ,Vilc1 Rice river: on the east and th - 'J~une.' Riv l' 011 the v -' ;:,t. This 

1 yuteJ tract, extendin ' 200 ] J.il : , a:-; ·all by h e::Lrli ~t Fr ·11 

teau rl :}s Prau'ie. ]ueaning- the II"g-hl nel f the Prairi 

This name, acc l'din0' to r ic llet, allu e ' t - 't 'on~picu u.' al em'ell ' 

"1 1 in' ( i ' jt r:l (L Ii t ant '·hor ,, " h 11 yie Ted fro]n th . valle) .

Mi e. ta and .Jarn : rivers, a is very notice ble fr TIl the vicinity f La r 

Tl'avel'~e and Big Ston anI f, 111 tll , hi 'he::;t i to 11 .ar the fin -' '( tc: 
Ri er for perhaps 20 Dliles below Big' Ston La} e. Farther s utheast thii:5 

titl "\ <1.' ("\'pplied t ) th , fir t vn nlin ~nt a ' .nt abov th broa , o·.llltl) 

undulatin ' expm s that reach s ven~Yher 20 ,1' 30 lDil " frm'll 1e ~Eno 

nesuta River. 
raIn R fr iU northeast tt .' uthw ~t tIt re 

1 

is g-enera11 r very Tac1ual, SI1100th slope, rising' 1 0 to 300 feet in t ' 1 

rniles. Th~ .~ a. -'teeper ascent, \vhi hen .unt. to 300 - ~-'t or lllore 

within a width of 2 or 3 luil ,l:;, • incidinO' through the O'l'eater part 0 its 

e.. t nt with the tl'a. -t of kn lly and hill) drift tlIet £ l'I18 the tie ,ond 01' ary 

m raIne. 'rhe averat;e height 1 c>y nd, metin1es after a .Jio'ht d se nt, 

continues to rise, but only ~lowly, nlflounting to 100 or 150 'et in cr ~sing 

th 'Ino ther un lulatin ' or rolling [1.1' ,C:l, [) to 15 11 il ~ wide, ,tw 11 this 

an 1 th -' outer morainie rc: ng-e, \vhich next rises lOt 200 l' 3 ) feet, i hill 

2 or 3 nlile~ c ,ud forln~ tIle eres of the hig'hlancl a.lon I (- rl Tits whul 
exteltt. V{est of this ]lloraine ill lVIinllesota. the surface soon drops 5 to 

1\· fe t, tLis descen h ino' greatest at the tiouth anI- dimini:::;hiI 0 ' 1 11'1h

w·a.rd, and th n ' th sl p f till falls "'outhw sterly " lfl 2 £ at 

'within 1 rnile ~ . Farther to the north, h'orD Lake lIenclrieks nearl T to 

G -0 lwin S. Dak., a (5'ently undula.ting bxpan. e f till, tilightly lower than 

t11i ,ve teru 1 elt of drift bilL, ,xt nel: fr 1n thel1l \,r stwar ,apl l' ximat J 
level, f )1' a \vidth of several ]l1iles, beyond \",hich n siruilar slope falls to th 

uth,,, t. 
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n 1,1 1\1inll ~ ta llivu'inn of he hicao'c and N . rthwestern Railway 
th . travel l' o'oing \vetit enter::; the inner In raine belt of tl e t au at tl1 

w f l\Iinne:'ota, a little ea ·t of 1 ax}', <-bout 1,450 fe t above the 

se.. (fig. 8). The line erosseH this belt ob~iquely, occupying> about 4111il - , 

dHl f\:::\C "uding' SOlne 200 £ t. T11811 6 n '1 ~ c l' , lllocleratel v l' lling, Inainly 
in srllooth s\vells' ana the next G Bliles, lying partly on each side of Alta

lllOut, ar ~ a1110nO ' the kllOU:::; and sInall hilh of the outer 11101'<.11ne, 1,7 0 L 

1, 50 feet 'abo, e the sea; . u 'ceedec1 by a snl0oth, ::;lig'htly undulating area 

of till, which rises to the HIllIllI -If thi~' Hne near Goo lwin, 2,0 0 feet 

1 th ea, extend~ thence nearly I JV :ll to Kranzburg, and then lescends 

250 feet by a very gradual slope to 'Vatertown. 
~ 

.~ ~ 
~ ~ 
~~ 
.~ ~ 
\i)~ 

Isoifiii"E~o~i~'~i~'i'IIIIIIIiIi~~ 
FIG. 8.-8 ' ction ~H:rO";S the Coteau de,,; Prairie~ in Yellow Medicine County, Minn., and Deuel anli Codington cOlUIties, 

S. Dak. Horizontal scale, 12 miles to an inch; vertical scale, 1,000 feet to an inch. 

TIt altitnd of th Coteau des Prairies is due to the Upper Cretaceous 

fOrInation~, here spared and left by preglacial erosion as a broad and high 

ridge, upon which the drift deposits Ii , rather than to extra rdinary thiek
ness of the drift beyond that ·which it conl1llonly has on the lowlandt-l at 
each side. The knolls and hill IGk of the lnorainic belts rise ~o to 50 and 

rarely 75 or 100 feet above the intervening hollows, and the thickness which 

they add to the drift sheet of the Coteau deo Prairi s appears to be fr0111 50 

to 150 f t. That the prominence of thi.-· highland is not due to these 

m -rainic a -'(',ll1nulations is shown in South Dakota at Goodwin and farther 

north by the greater elevation that is reached within a distan' of 2 to 5 

I11ileo by the sInooth sheet of till at their we~t side, which there forms the 

wat ,r~hed and beyond c1eseends to the Big Sioux River. 
N early a constant elevation, y< ,rying between 1,9 0 and 2,050 feet 

abov the sea, is luaintained along the entire northern half of the Coteau 
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des Prairies, lying in South Dakota. The north en 1 f this hio'hlan ' , 


call cl the Head f the Coteau des Prairies, is ab ut 35 Illiles west-northwest 


of Lake Traverse and the south end of Lake '\ gassiz. vVithin 5 or 6 111ile,' 


farther north there i~ ad s ent f n a~'ly 8 0 £ et t , a Ie -1 nly about 

1,2 0 feet above the /Sea. Along the continuation f this line northward 


iust ael of ~llch a prOlnin nt nlas, iv ridge, b rdered b llluch luwer land 


n e<: h /Sid, there i a nl )J'e 'gradual ascent, attainincr a third or half as 


great elevation above the valley on the east, with only slight descent or 


none thence westward to the Shey enne and .JaIlleS rivers. 

T PROM r.rHE RED RIVER VALLEY IN NORTH DAKOTA. 

Fronl th Head of the Cotean des Prairiets for 140 Inil ' north t the 
latitude ,f Larimore and Devils Lake the highland bordering the ,vest sid 

of the Hed River Valley Ii.es by sneh gentle slopes that it i.. not generall 
seen conspicuously frol11 the flat plain of this valley. tanding on the 

t upp ,r bea,ch of Lake A (rassiz, the 0bserver sees a Sl1100thed sluiace 
descending' very slowly a twarcl within the area of this lake, and a 
nloderately undulating or rollin o' surface rising slowly t , ard the w t. 
Al )11g' 1110st of this distance, ho,vever, the slope both to the east and west 
is so slight that the view in each direction reaches only a few lniles. 

On the line of the Fargo and Southwestern Railroad th highest land 
cro. ed betv;reen the west shore of Lake Agassiz and the Sheyenne River 
is 1,190 feet above the sea; and between the Sheyenne and .Janles river.., it 
is about 1,400 feet above sea-level, or 500 feet above the central part. f 
the Red River Valley ,at Fargo. 

The Northern Pacifie Railroad attains a height of 1,44 feet between 
the area of Lake Agassiz and the Sheyenne River, and the highest land 
between that stream and the .Janlet; River is appro~iInately 1,500 feet, 
being thus 600 £ et above Faro' I. By each of these lines the descent to 
the Jalnes River i.~ only about 1no feet. 

Between Larimore and Devils Lake, at the north rn nd f this extent, 

where the highland w st If th Red River Valley rises less prol11inently 
than in the Coteau de. Prah ' e on the south or in PeInbina l\ofountain on 

the n rtb, there i~ a "lightly greater ascent than on the hvo preceding' rail

roads which cross it southern half. At Larilnore, near the highest western 
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Sh01 fLake Aga. 'iz, t.h lev-ati 11 f the reat N rthern Railway i. 

1,13 £ ~t, r c1 ut 300 fe t ab v t.h plain of t.he R d i er", all y <t 

Grc " d Fork '. Th ,n -e t.he urface in the 11 t 17 luil 

1 52. fe t a 11 this Ievation i~ In3int3.iD~d , ' c-what. unifwlul. T 

ft' :.t nor fa11i11 0' below 1 4 " 0 fe t to the eit r f D viI::; 
1 464 £ t ye the s .< 6 ulil ' west f L ad: reo 

'THE M NIT B E . RP~lENT. 

A Y ry l' n1ark£ rI f hi hlan 1. , fornlin th t rn limit of the 
:>!evat d plain: d' th Horthen part of North Dakota 
l\Iallitoba and tll xtell ~ in . 

m', "4 J mil 

mountain-like es l"pn1ent 'vhi 'h ,,~-of thi 
.. ,"iz, ris ' . ( t 1,) f 0.I t. above 1 ~l f that 

lc ke, 11 1 'N" p Ic in b rderil , tIl Red Ri er at 1 th c. gr ct lake: n 

l\Ianito a. T pooTaphically this line of co spicnous highlan "S ' s allied 
'with th e te£ u de1"4 Prau'i s by their t ,ther IJrlnino' the w -·tern c. - ut 
f1' m th :1 br nti U If vall y pIc in, w 1i • . its ' uth c ·t pa't 1 a;~, 

froln t1 R 1 Riv ,1' Valley t:-. the 1 wland of the basin of the 1:innes )t.: 

Riv 1'. Both t.he Oo~eau des P rairies and the l\fanitoha escarp ne t eon . .:i.'1, 
en ath th ir drift . erin ', f n rl 11 riz ·)ntal Iretac u. :--h<1 ,', , ho:--et 

c ntin Gti I ha::; been remo -e byerosio n both sides of the Cotea 1 1ut 
o 	1y ea, t f the escarpJnent. 

P mb'irw M ount in.-The utl I' e 1 the Peln ina lH 1 t in, 
her ~ it i~ 'eclueed to Tunneleel hill.· about 1 0 feet. al)o,e the I wlancl at 

th ir east base and 1 3 f t ahove the sea is in se tion 3 township 158 
n rtb, ran ' Gw. t, b tw ~ell the " nth HI dIn' ldle 1ran -he of Parl 

Riv r. Then e for th n~. t 5 rnil . north-war 1 thi -' aHeent is HI r ly ( ~l p ;. 
that ris ' , 0 r ,et, or in 111 rtion." nly 3 r 0 f t, within 

quart r r hI' If luil fron1 east to "est, suce eel ~d lJeyond b ~ a n1... ler 

ately rollin ' ,lufac with slo·wer ascent. ,vestward. long the west line of 
town. hip. . 15 au 1 1 0 range 56 this highland ri~ ~ graduc.. lly in it~ 

11I'S fron nth t Iorth, attain' g an ele ,ution a _ut 1,5 0 et al 

th " a; and it hold. ' thi~ height quit.e unifonnly northward to the Pernbina 
River, in tl - ' n tb part () t wn~hiI 163, rang 57, abl ut 5 ]uil , ' ~ It f 
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the international 1 ounclary. It is a prOlninent woo led 300 f t 

hio'h, extending' in a verr direct cour fro 1 ~ nth nurth or n few 

Jeg-re ,' west of n -rtl. Fr' In it~ .'outLerll end to tll Per. b ina Ri ·er the 

(1;:; (f thi.. c,. 'crpn ent i, 1,2)0 to 1,2~5 £ t aboye th s a, Th wi lth 
o '('upied by its slope -varies fron1 a half ruil t 2 or 3 n il .', ,U tl fro11] 

its ('1' st a treeless plateau, haying' a 1~rat ly r -llin - Rurfar, ..;tretch R 

v\TitL ,,1 ¥ a" nt w'e tward. Nortll of the P mbina River its cr t sink i t 

abOl: t 1,400 feet, ana its base to a out 1 ( 25 f ,et, at the international 

b nndar . 

WL r . th P n 1 i1 <- R iYer ,u ts throug-It thi ' e8caqHnent entermu ' tll 

ar of Lake .A.. ' ft . iz tll , erod 1 east rn fr nt f it · cldta d I sit for 118 

a otll l' eonspicuou:-i hlnil', about ... 00 'fe high, fall in0' in ~ st . p, '0 led 

.1(1 f1' 1,17::> to 9'75 f t appr.~ rimateh-'-, n -ov tll sea-Iey.l. Th 

cl Ita bluff, called the "First PeInbina :Mountain, ' is 1111 nsed of 'Hud and 

o'faYel, an lies a1 _ut 5 luiles af;t of this HlO1'e prolo112'ed line of hio'blan(l, 

'which is aenolninated in that vicinity th " con I PeIllbiuH, klountain.' 

The latt 1', thruughout its cntir ext ent both ill North Dakota and )Innit 1a, 
is caused by the outcrop of a eontinuous belt of abnost 1 ,v.1 Cretac ous 

.. tra.t«, n10 tly Y rspr ( 1 b ./ g lacia.l drift. 

The ascent of thi::; highlnn 1 n the internati nal b l:ndal'Y, where it 
,uI i ' a widt.h of at out 1~ Hiiles, is deseribed by 1'. G. 1\1. l)a,\v on H 

t How': 

T he ea terll frollt f Pembina e.'cal'pment is yery distinctly terraced. alld the 

ummit of tIle plateau, eyeil at it eant I'll edge, thickly 'overe<l with drift. 'FiJe fir t 
or lowes terrace, hich is about one·t11ird from tlle prairie leyel toward tlle t p of 
the escarpment, .<1 es not. eem t prcs rye, e:xa ·tly the sallie altitude. On the boun
dary line its height above the o'eneral prairie 1m'el was thulld to b about 90 feet , a, 

nd terra' 200 -feet, and that of the third level, or summit of t11e plateau, about 

3DO fect. The , Ul' ( ce of th fir~t terrae, wbich is 11ere wiele, is trewll with bowlder 

as is also t11at f the seeolHl terrace and plateau a OV~. Thf' e are hiefly of Lauren

tian 'Heiss and O"ramte, uut a few malleI' one ' of Jimestone 0 'CUI. Tlle hanks of 

ravillE'S cutting the top of the plateau and dr:·t.ining westward into t11e Pem )illc Riv r 

shuw in, m pIa.c a n'at thiekues of light·eolored, yellowis11, marly drift witht: 

few bowlders em beclded ill i t.1 

I R. >port on tb ~ ., ol P.'. , 11 ~1 H 'oure s of e For . -ninth Pa.rallell from the L a e of th \ VOOl t o 
tlt Rocky Mountains, 187 , 1). 219. . 
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In )lanitoba thi~ e~carpnlent extend,' with a north-llorHnvetit CUI'; ' 

by ~lountain ~ity H,lld Thornhill to G luiles e<. :-;t-sontheast of Treherll a 

Ii tanee uf about flO luiles 'Vith it~ extent in N orth Dakota, tIl , wh I 

length of PeIllbina )Iountain is approximately RO luiles. Its ere~t north of 

the international boundary cl'verages ahout' 400 feet above its baHe, 01' 1,4 ) 

feet ahove the sea; but "\vithin a f W luil · s farther w ,t the r~)llin:)' surface 

of the highland ri~ -'s 100 to 200 f'e t higher. 

N orthwe~tward frolll rrl'eherne the plateau of which Pernbina ~Ioun

tain. fonn~ the east :.rll edge i:5 interrupted across a distance of 65 llliles to 

Ridin o' ·Mouutain. This broad aepreR~ion is o(~cupied by the Assiniboill 

Hiver and its tribuhu-ies, and by slnall Rtl'eanlS on the northeast whidl /:lend 

their waters to Lake ~Ianitoba. The plateau, indeed) lo~es its regularity f 

surface upon th country farther n rth and Vle~t, because it has been eroded 

t the flepth of sev ral hundred feet on the greater part I)f tho A ..sinib _ine 

basin. 
Tiller Hills.-The border of the plateau ~outh of the Assiniboine, 

reaehiug- from close south of Treherue we~terly 50 lnil ,.' to the el ow ·)f 

the S uris River, is ealled the Tiger Hills.l It is irregularl) sculptured in 

steep ronnded, nlassive hills, and is ov rspr -,ad 1r drift dep ~its, con i. tino' 

partly of Jl raini' a eCl.unulations. For a distance of 40 lnile~ west fi'OlD 
the Pelllbina ~lol1ntain this belt occupies a width of 5 to 8 l11iles, upon 

vvhieh the ~urface falls fi'Olll south to n nth 300 to 400 feet. The 'oulltryon 

the south has au average elevation nearly the sanle as the 81U11111it8 of the 

hills, which yet rise very prOlninently as seeu ±i'Olll the lower region on the 

north. The western part of the Tiger lElls, extending 10 or 12 nliles east 

and an equal distance west from. the g01:ge that is cut thl'ouo·h the ranO'e by 
th J Souri!o;, rise:;: , nsid rably above the adjoining nearly flat surfaee on each 

side, The foot of the belt of hills there is 100 to 150 feet lower on the 

north than on the south, and the ~. )uris flows through it in a gorge 350 £ et 

d p. Fl'Olll this vicillity Hind applied the nellne Blue Hills of the Souris 

to this belt, but that nalne is not used b;r the people of the dist.rict. 

Riding (t1·ul Duck mouutain'-'.-N orth of the Assiniboille R.iver the eastern 

utline of the continuation of t.his plateau is preser ed iu the proDlin nt 

I From the aboriginal name, whi ·11 
concu7ol' L.). 
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elevations of Riding' and Duck IYlountains, two reInarkable wooded high

lands, 111uch alike in their general features and extent. The steep eastern 

e 'caqnnent of each is ahout 50 nliles Ion0', that of Biding 1\fountain 

tr>nding fr01n southeast to llortlrwest aI~d that of Duck ~Iountain h::1vino' a 

course a few degrees west of north. These elevations rise above the country 

adjoining the Assiniboine hy .1 . 1118what gradual slope, bnt they are 

abruptly eut off em their northeast side hy a precipitous descent. This 

takes place on a line approxinmtely parallel with Lakes il1allitoba and 

VVillnipego.is, the fonller of these lakes being about 40 Tniles east of 
Riding 1\lountain, while the south and of the latter is 25 111iles east 

Jf Dnek l\lonntaiu. The crests f these highlands, ace ~ rdillg to nIl'. J. B. 

Tyrrell's 111eaSnrenlents, are respectively about 2,000 and 2,300 to 2,700 

feet above the sea, the latter being the highest land in 1\Ianitoba; and tlw 

1as. of their eseaqnnents are about 1,2nn to 1,50n feet above the .-Em, being 

400 to 700 feet above the lakes on the east, \vhose height slightly exceeds 

00 feet. 

rrhe reader is referred to }Ir. Tyrrell's 111ap and descriptions of the 

distriet of Hiding and Duek n1( untaills for details of it~ tupography and 
geolog-y, and of the shore-lines of Lake Agassiz north of the lilnit of Illy 

"ploration.1 

Porcupine andPasquia kills.-Beyond Duek l\loulltain, after an inter

ruption of abuut 30 Iniles across the basins of Swan and \Voody rivers, this 

line of highland~ is eontinued in the Poreupine )Iountaiu or hills, whieh 

reach about 25 11liles fi'eHll south to north. These fonn a, sonlewhcl..t brok 11 

plateau, sirnilar with the preeeding in its general features of steep aeclivity 

on the east an i gentle descent ,ye>- tward. On their n rth ide another gap 

about 20 111iles wide, is occupied by the Red I)eer and Overflowing rhrers. 

Next are the Pasquia lIills, whose eastern end is in line with Pelnbilla, 

Riding, and I>uck nlonntains and the Porcupine 1-lills, being about 1uO 
rniles west ii'OlIl the lYlouth of the Saskatchewan. The Pasquia Elills extend 

th ,n ~e 15 Iniles ~westward, where they fOrIned the southern shore of the 

northwestern ann of Lake Agassiz, lying about 26 Ini1e8 t:'onth of th 

01. and Na . fIist. Survey of Canada, Annual HepoI't , new s 'ries, Vol. III, for It\87-/i , )p. 
1-16 E , WIth a preliminary eontonI' map. Bulletin, G. S. A., Vol. I, 18HO, pp. 3!)5--JI0. Am. Geolog i. t, 
Vol. VIII, pp. IH-28, July, 1891. 

http:VVillnipego.is
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Saskatchewan River and parallel with it tt the Bir h Hills and the 10uth 

They are the northern e~carpnlent lirnitino' the irregularly 

eroded countl'l ' -w-hich is here considered as an oxtensi n of tho OTeat plat au 

forth Dakota awl f.;onthern ~Ianitoha a~ 1 Assinihoia, thus holding the 

sanle relation to the valley of the Saskatchewan the: t the 'rig' l' I-lilb 
sust in tu the Assini oi11 J Vall y. 

Great Bear Hills .-On the north side of the Saskatchewan tho reat 

Bear Sanel Hills, extending' ill a north-northwest eOllrse to th J ea~t ellLl of 

Ll:lc 1·- Houge and to th Ohurchill River, are O'engraphicallya continn, tiOll 

f the line of highlands thus described frOID the C teau 1.. Praides and 

Pmnbina. ~Iol ntain to the P~ ::;quia I-Iills, and they will probabl, be fund 

c. lst to belong to the saIne geologi age. If this he true, th y differ fr )111 

this gT at 1retaceol1::; escar}Jlllent suuth of the Saskatche\van by being unt
lyin l' nlll~ults, . eparat .1 frorn the broad Cretaceous area on the \ ",t hy 
a b it ' f Devonian 111nestones where these overlying beds have been er()ded. 

The aInount of erosion west of the luiddl portion of this esearpnl nt, 

tbrough N urth - akota and in south I'll nIanito ba, sin 'e the cycle f bas 

leyeling , hieh spared the Turtle ~Ioulltain area., has been incun~id rabl " 

so that in general the. urface is a great plain with a gradual a' out 'v 1-'t

Wl:U'. On th ·-> s ' uth the Cretaceous .. trata are deeply eroded 'we~t of th 

Coteau des Prairies exposing the ullclerl)7ing ru 1 quartzite, probabl. Ji' 

.I~eweenawan age, at the celebrated Pip -' -tone quarry in southwe~terll -alill
n ute, anJ at nutnv localities thence -westerlv to .1 the Jalnes River. 

M~ 
\ O" a.in, 

in western Nlanitoba and nortll\yestwarcl, betwe n the As;:;inib ine and Sa '
k tchewan rivers, the Cretac Jou:;; "trata. ar-' 1l1uch denuded, though Hot \,'Orn 

tlu'ouo'h, weRt of the highlands that form their eastern escarptllent. Still 
farther north, between the Saskatchewan and hurehill rh;er -', the denu Ie ,
tion app ar~ to have cut throug'h the Cretaceous heds and to hay left 

remnants of their eastern portion. 

FOREST ND PRAIRIE. 

The area of Lake Agassiz is cn sed 1y the souilnvestern bonnclaryof 

the £ I' st that overspreads the greater part of British An1erica and nearly 
all of the eastern half of the United States. This boundary behveell forest 
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and pn 1ri (BeG Pl. XXXVIII, Chapter ../ 1), having' an ahnost wholly tiln 

bel' d reo'ion on its north ast ·ld and a l' ~'ion on ib t-ioutln :st side t1 tot 
<,hi fly UTa Ian 1, with )ut tT >;; 0 1' HI1rubs, ~ cel ting ill narrow b ·Its 

along the stret"uns and o · a 'ional groves be. ide lak S, runs a;' follow, : F r0111 

11 ar t1 jun ·tion of the r-i,mth an 1 North ~.Jl.sk t J l Co 1 riv r ' it pa. r outh :>a 't rly by tIl :;; ource~ of th Red D er an(l A.'._'iniboine rivers an d 

ov r th / southwestern ~lopes of Duck and Ridillo' JllOunt{in ' to the suuth 

nd uf Laket:3 l\Ianitoba and Wi! nip ~:. Then 0 it turns 8 utlrward an 1 

holds this c 11rse along' the east side of the Red HiveI' and aV1H' r inlat ly4 

par~ llel with it, at a distance incr asing frOlll 15 to 50 Inil ::.s frOlll the river 

for about 300 11liles t the upper part of thi s stre:.:un, where it flows £'rO il 

east to west. I t enters the "United Stat s about 15 m.iles east of } :m r SOll 

a 1d St. Vin' ·'l1t and ext 11(18 south-southeast,varcl t " the roou1.h of rrhi f 
River, the sources of Poplar and Sand Bill rivers, and the \Vhite Earth 

Agency, being- at the la~t-nmn d locality S0111e 50 nliles li8 ant frOlll the 

R <l River. Its coun;e continu >8 to the south by Detroit and P elicau Rapic 

to F l'gns Falls, where it crosses th Hed River, <uld thence it nU1S south 

east mld east throug-h the -'utl'al part of the ..outh half f ~Iinnesotn.. i 

Groves border the greater part of Lakes Big Stone and Traven~e and 

co r the islands of Big Stone Lake. But considerable portions uf tht-~ 

sIn r . and bluffs of th " e lak .' and the islands of Lake Traverse are 

destitute of til-nber, or bear only bushes and slnaU trees. The Bois des 

ioux River has no timber al no' the upper tw -thirds of its "ourse, but 

1 el w is fringed here and there by woods, fro111 which it derives its name. 

The ~Iustillka River, flowing into the north end of Lake Traverse; Rabbit 

Riv ,1', tributary t , the Bois des Sioux; and the upper part of vVild Rice 

River, in North Dakota, and of Ehn River, tributaries of the Red River 

are also unwooded. 

The Red River has no timl er, or very little, for 20 Jniles east fl'on1 its 

bend at Breckenridge and vVahpetol1. In the next 10 Iniles dowllstremn it 

has scattered groves of bur oak, ash, box elder, eln1, and bas vvoo 1, ccupy

ina' perhaps ne-fourth of this distanee, while slnall poplars ana willows 

occasionally appear in the spaees between the groves. Thence to the north 

thi. river i, continuously fringed with tiluber, and it~ larger tributaries 
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11" e their course Inark c1 in the , aIlle war. The Towth of ",vood 1S here 

confined chiefly to the banks of the ~trealns, which have cut holL \ ~ 2 to 

40 feet deep in the broad lacustrine plain. 

Ahout a sixth part of the area c f Lake Agassiz, and a laro-er propor

tion (nearly the whole) of the a(~joining ~ountry on the ~( nth and .\ est; 

are prairie, thiti tenll being commonly used to embrace all tracts destitute 

of trees alld shrubs, but well cover01 'with grass. ru es of a few acres 

or sOlnetinles a hunch-ed acres or nlore, occur he1' and tIl re upon thi 

prairie region beside lakes, and a narrow line of tin1ber usually horders 

stremn:s, a,: just described along the Red River; hut luaD)" lal es and creeks, 

and eVeI~ portions of the course of Im-ge strearn8, have neither hush 1 or 

tree in sio-ht, and 0 'casiunally none is visible in a vie "hich range.~ fronl 

5 to 10 mile in all directions. The eontoul' of the prairi :s varied as 

that of th , wooded region. ,Vithin the area of Lake Aga:;::;iz the 8urfn 

is almost abs lutely level, hut the adjoining prairie eountry is undulating, 

rolling, and hilly haying in SOllle tracts a very rough . urface of knolls, 

hills, an 1 ridg s )f luorainic drift that ri8 stet-ply 25 to 100 feet or 1110l'(j 

above the intervening hollow:s. The 11laterial of the greater part of all 

the~e <1.1' as, whether forest or prairie, is dosely alike, lJeing- till or unulodi

fi -d o-lacial drift, showing no illlportant differences, ueh a~ lllight eause the 

growth of forest ill Olle regioll and of only grass and her -a? in HUC ,t11 Jr. 

Chapter XI will include a diseussion of the elinlatie eondition:, as alnu 
dau 'e 11' laek of rainfall, and auxiliary eauses, a~ prairie fires, by whieh the 

liluits of these diverse phases of vegetat.ion haye been detel'Juin d. 

EXISTING L \.J{ES ,\VITHIN THE AREA OF LAKE AGASISIZ. 

The glacial Lake .A..gassiz ,vas gradually l' , luced in siz =.. , first by tll 

low ring of its south~arcl outlet, and afterwards by finding BU' :'8~i\· Jlr 

1 \ r out1et~ t the northeast, uutil, with the eOIDplete departure of the ie -'

.-: he t it shrank to it~ preljent represelltativ ., the great lak s of ~lanitoba. 

rrhese are three in nU1111>er, Lakes ,Viunipeg, ~lanitoba, and W111uip :;go:;:i~. 

\Vith th Tn are a. ~(eiated t-Ieveral others, c01nparativelr BUlall, as Cedar 

L k ~ , thr.ough 'I ltich th Saskateh "~all .fluw. 11 -'ar it~ Blontl; Lake 
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Dauphin, sout.h of Lake \Vinnipegosis and tributary to it; and Lake St. 
~tfartin, "n the Fairforc1 or Little Saskatchewan Riv 1', the outlet of Lake; 

lVIanitoba and \Yillnipegosis. 

~tfally other lak ,_of stil~ 81naller ,jze, hut ran~ine' up to ti ~yeral rul ' 

in extent, are scattered here and there on all this northern part of the hed 

of Lake Agassiz. Sneh 8111a11 lake~ are also fl:equent on its ~outheastern 

part, in northern ~Iillnesota, ~astward f1'0111 Hoseau, Thief, l\iud, and :Maple 

lakes, besides the three large lakes of that distriet, Hainy Lake, the Lake of 

the W oocls, and Red Lak(~. 

Lake Winn/ipeg.-The length of Lake 'Yinnipeg is about 2f> t Iniles 

trending f1'OI11 south-southeast to north-nortlnyest, while the InaxiulU1l1 

,vidth of its ~outhern part :is about 25 lniles, and of its northern part G 

flliles. Its area is approxin1ately 8 500 square Illiles, lJeing interrnediate in 

extent between La.kes Ontario and Erie. Eighty-fiye mil-'. frolI l it , south 

end, Lake \Vinnipeg is redu ~ i to a ,-. trait 2 to 4 miles wide, whieh extends 
t northwesterly 12 Iniles, tel'luinating at the eape called Dog -- ead. l'he 

narro\vest part of the stn-tit, scarcely eXL,eeding a ruile in ,dc1th, is a 'thi 

cape. Here the strait open"3 into the northerll and Ulaill p rtioll of the 

lake, which includes five-sixths of its area. 

The ele-vation of Lak(j '\Yinnipeg, detenl1ined by the survey for tll 

Cc nadian Pa ifie Hailway, i~ 710 feet aboye the sea. Its depth, a . rdilll-j 

to ~lr. .T. Hoyes Panton, nowher exceeds GIS feet. "Th(3 shallowness {f 

this eornparatively large bo(l r of water," as ~t[r. Pant n 'writes, "aceuunt. 

for its treacherous nature~ n,nd explains hc)'\y on luauy occasions it has 

proved a disastrous watenva:r- to the freig'hting boats of bygone days. As 

you sit upon the deck of the ~tean18r, threading its ,yay am ng the islancl", 

y u are, lrpris -'d at. the tortuous course rnad.e, "Then water ;:)e81n.: on ever T 

sid and no shore near. So shallow is the lake that luan}' places ll1iles 

fr H I land c.re not c _ v ered ""ith 1110re than 6 or 7 fe:>t of wa,t .1'. It i~ only 

._afe t experienced eaptaius, thoroughly acquainted with th cone nl.:.d 

channels that afford a safe course at a distance fr 111 the shore." 1 On 
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ill nl ttubid with 1111Hl, . 'r1'e 1 Ul 1 th nv 'fr ')ill it.. ~hore ~ it II h ( .1 

Lo, land h rc1er8 this lake alono' nead it.' Wh Ie _"tent, a d tIl .. hi()'he~t 

point; on th "hore or vi~ibl fr0111 i rarely attain · n elevati n of ~- 0 feet. 

Lak(I ' M anitoba and n 1inuipe.fJo i.- ( k ~1a itob 2 lie~ ahout 40 ll1il s 

w st f th south half f L ak Viunip J and Lal V\ i lllli ) e ,I a:. 

ly ab ut 2 lnil froIn th e north end of Lak ]\1anitoba, lies lno~tly' 

4 to;;O miles ,ye t of the north 11alf of Lak , iV'nnip g, but it~ II 0 't 

north a t part is Ill , 20 miles southwest froill that lake. The 1 ngth of 

en..)1 of t1 e ' lake~, ill asured ill c, straight line, is about 120 1l1ilet'5, trelll

In in l ara1101is]11 " rith Lak~ Winnil eo' fi'on1 _ uth-: utheast t . 11ort11

northwe t; and each of thell1 covers an are~ )f n arly 2, 000 . quare luile '. 
Both al~e shallow in proportion to their size, and are' :'urrounded b 1 w 

shore . 
The Ina.l-imulJl width of Lake ~Ianitoba, <: ut .., lnile~, is at it ,., uth 

end. N ear its luidclle it is narrowed to a strait about a half luile wide and 

2 l11ile Ioug'. Its northern I art is f quite irregular tornl, and is nearly 

int rseetec1 fl'om the north by a long peniusula. Thi. lake, accordino t 

leveling by ~ir. II. S. Treherne, is 809 feet auove the sea being thus 

almo:t exactly 100 feet higher than Lake 'Vinnipeg, towhi·h it is tributar 

by the Little Saskatchewan. The eountry between thet:;e lakes and fl'orn 

Lake ~ianit ba "we~t to Lake Dauphin and to Riding and Duck lllOulltains 
is low and approxin1ately level, hut has a general westward a "c nt, av r

aging a fe"w feet per lu i Ie. 

rrhe width of Lake vVilluipeg "I S vanes frOlIl 5 t " 15 ln il '. It 
northern portion is bent to the west and south, tern1inating in DawRon 

Bay, '0 that its length, following this cours , is n arly 150 miles. Its 

outlines moreover, are very irregular,' presenting a cqnstantly varying 

Lake Winnipeek rec'iv6s it. name from t he muddy or sallow appearance of its waters ; We 
signifies muddy, and Ncpe water, in Chipp"ewa."- Keating's Narrative of Lon"'s Expedition, Vol. 11, 
p.77. 

2Me:.1ning the " Narrows or Strait of the Manitou or Great Spirit, ' as I am inf'ormed by letters 
from Prof. George Br.V' ·e and Mr. J. B. Tyrrell. This name wa. origin .II pronounce(l hy whit in hab
i trul " ncarlyas by the Im1ians, with accents on the initial and final sy lables; but during the p 1St 

ten yeaTS or more its almost universal pronllnciation in English has been with only one accent, which 
is laid on the ext to t he I ,t 'llahle . 

3Meaning i'Little \Yinnipeg."-Hind's NaJTutiYe of the Canadian. E' 'ploring E xpeditions, Vol . 
II p.42. 
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BArNY LAKE AND THE LAKE OF THE 'YOODS. 49 

~'ucces. ion oJ bays, ea,pes, and islalldR. r-rhi' lak UtftOlvS by '~Tater Hen 

Lake and Riv l' t Lake ~Ianitoba and has an elevation of 19:£ ,t abuve 

the latter, as deternlined by ~urv ys for the Canadian Pacific Railway , . r 

:..8 fa t above the sea. 

Rainy Lake.-T" 0 b lie~ of water of considerable size, nam.ely, Rail y 
Lak e alld the Lake of the 'VOOd8 (PI. XI), lie on the northern houndary 

f Nlhme-' ta, within the eastern part of the area of Lak Th 

length of Rainy Lake it! ~lightl. lIlore than 50 Iniles, trending frOl 

, outheast to west-northwest, and its average width is about 5 luiles, giving 

it an ar a of 250 quare Iniles, approximately. It is extremely eliv r ified 

by projecting points, nurnerous bay. al 1 11arr )\V arlTlS, and plentiful islands. 

Its height above the sea is about 1,11 7 feet, and it::; 111aJ"inlUm c1 pth, 

according to soundings by Dl:. A. . Lav '011, i;:; 110 feet. 

L ctke if tlw lVoods.-The Lake of the W xl c. ha~ a v T irr o'ular 

fornI, nearly snrronndiuo' a large peninsula in its northern. part, (n 

includi 0 ' Hlany bays on the n rth a.nd ,n,;-;t,. 0111.e of tl161Tl cOllnected witI 

t1 1 ain lake only by narrow channels. A rnnltitnc1e f islan ls, 1arg -' and 

'n1( II, dot its slu{ace, e ~ 'pting in it~ ,'onthwest part, ealle(l San Ifill 

LaIr ,wher it adjoins 1\iinnesota . 1\'1 '1 ured fi'orn north t south or fron1 

ea t to "r t, its lYlaXilTIUnl extent in either airection i 6 lnilei:' (pproxi

ruat 1., and its area i. · b It 1,500 square lniles. Its elevation, deter in I 
1anadian Pacific Railwa survey ,· -, 1,060 f et abo e t1e sea, and 

th . n1 ~ XlllllU depth of its northern part, called Clear \Vater Lak ,i~ tateel 

y Dr. G. 1\1. Daw n to b ·:> 4 feet. 

R l Lak .-The largest lake 1yiuo' wh lly in l\finne::;ota i' R d Lake 

(PI. XlI , 'ituated in the outheast edge of the area of Lak , Agas~iz, at <

. stc ce of about 50 n1.iles .,- uth fr0111 th Lak of the -Woods. Its eleva

tion as cletel'luinec1 by the D llut~l and vVinnipeg Railr cld nr -"y is 1,172 

fe t abov the S .la, being about 40 feet belo-w the adjacent lorti n of the 

high est 'hore-lille of the o'la 'i, t! lak . \.. trait about three-fourths (If n. 

mile wid . divides R. d Lak . nto two nearly e lUll part., \ hi h treud fro 

e(:1"t t_ \y . t. Til lell -th f ea h part is sornmvhat 110re thall ~() 1llil . , 

an 1 of b . ,h t geth x about 30 Iniles, \, hih:, the InaxilTIU1l1 width of eaeh i 

a u t 10 niles. Its area jp, approxillta.tely 440 : quare IUi!:-i. This lake 
M0N x~ v--4 



50 THE GLACIAL LAKE AGASSIZ. 

diff-r.. reIllarkably f1'0111 all the preceding in it~ l' -,o'11lar ou tline" broken by 
no capes nor bays, anel in the cOluplete c: bsen e f i~lan~s. The map plate 
shov{s the variou. drift elep ,its adjoining Reel Lake, as observed in a Cc:Lll e 

trip along it., entire shore-line in Septen1~)er, 1 :l85. 

RIYERS TRIBU TARY TO I.AKE A GASSIZ AND DRAINING ITS ARE A . 

The area of Lake Agassiz is drained to Lake \Vinnipeg chiefly by the 

Winnipeg l~ed, and Little Saskat hewan (or Fairford) rivers. On the north

we~t this glaci:: I lak al'o included the region crossed h., the lower part of 

the a'-'katchewan. Flowing out frcm1 Lake \Vinnipeg, th united " raters 

of aU' thes river svsten18 are carried by the Ne180n to Huelson Bav. 
~ ~ J 

PI. XIII i colored to show the several drainage areas of the Lak Aga siz 
basin and adjoining' country. 

Rainy and rVinnipeg ri'vers.-It seeIns probable that th 1'e' -'ssi n f 
the ice-sheet uncovered the entire cour~e of the Rainy and vVinnipeg river 

before Lake Agas~iz h< i fallen elovv the level of Rainy Lake. These a' 

UP1 61' and I w l' portions of the lnain trunk of the ~an1e river " T t 

East of Rainy Lake a large tract trilJutary to it reaches nearly a. hundred 

miles on the international boundary, in ·hlding abllost countless lakes and 

luaU "t1'ea111 c-. . 

Rainy HiveI', about 80 luile long, connecting Rainy Lake and the 

La} e of the -vVoocL, i,-' a broad and lnajestic, deep strean1 ,vith an average 

width of a sixth of a luile, flowing in general in a t\Ol ,vhat direct 'we 't1 

northwest course. At the 1110uth of 11ainy Lake it has rapids that f~~ll 

about 3 feet. Its principal falls are between Koochichiut:; and F 1't Fran :;, 
itnated opposit to each other n the uth and north. hanks of the river, 

a littl lnore than 2 lniles fron1 Rainy Lake, v.rhere it d . e nds 23 feet in 
about a, tenth of a nlile. IV[anitou Rapids, about 3.... Juiles fronl Rainy 
L( ke, are a ::;hort descent of about 2 feet, with outcropping r ' ck in t1 e 

ha11ne1 and hanks. Six nil below th se is the L ng Sault, a lUi! ill 

1 no,th, e timat d by ~Iajo1' Long to have " an aggTegate 1 scent 0 bout 

1 f et ·"l ut u sequent leveliu1"'1 by ~. J. I) c; w n show that it In abl 
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RAINY ND "WI~TNIPEG RIVERS. 1 

do . not exc ed two-thirds this anlount. E .. ceptino• tl ' ra1 ids, Re ' y 
River ha"' an average descent of only <:tbout 3 illehes I er luile, giving to tll 

ordinary low stage of 'water a very gentle lrrellt. It i ' navigable for large 

steanlboats fronl the La,} e of the \Voods to the foot of the Long 'unIt, 
and thence to Rainy Lake it is navio'ated hy a tUl::; or pI' peller, towiu 
l\Iackinaw boats. The banks of the liver ar, nly 10 t 20 feet hi 'h, and 
are fertile and heayily ,voo 1 ,el, baving corull1011ly a claye r soil. Til ]11 't 

important t.ributaries of Rainy River are on its south'ide, alII it clu e the 
Little Fork and t.he Big Fork or B , ",'trino' River ( hose mouths are 

respectively ahout 15 and 21111iles fi'om Rain) Lake), Bla k River 4 nlil 

belo,Y the Big F rk), and tl , Rapid~ urV\Tinter Road River (about 12 n1il , 

fr0111 the Lake of the 'Voods . 
Vlinl1ip g' RiYer, the outlet of the Lake of the VVood , h a I , tll 

a,bout 160 Iniles, flowing in a windiut ; uns to the northvfest. It tote 1 

deseent is 350 feet, four-fifths of this being in the l1lany falll:) and r apids 

which oc ur along nearly itN entire extent. These falls are divide I b 

p . 11S with ouly a strong or gentl , current, I' by lake-like expansions f 
the ri r where no current is perceptible. At Rat P ortage the ' Vinnipeg 

flows out fr m the Lake of th , Woods by two channels, which are divi 1 d 

by Tunnel Island. Ea.ch channel descends about 16 feet, the eastern one 

being called Heb :s Falls, and the western one the vVitch . Caldron, 'which 

opens into 'iVillllipeg- or Darlington Bay. After flowing about Inile 

through this and other (" or lake:, the ri v .r enter~ the Dalles, passinO' 

with a very swift current b veeH perpendicular "wall of O'rallite. Beyolld 

the Dalles its 1 anks and abund t islands along a. distance of ab ut 15 

miles, as described by K~eatillg, are ·1· y 'late, em ionall. varying to mica
schist. "The river expands con. 'iderably, being in smne pIa 'e . e' "ral 

mil " wiele. * * * Its current is S~ ift, ;' ecially ne r the i.Jands, but 
it is free froIn rippl ; ,ye 01 I:)erved non f the foa1ning rapids , ] i 11 
characterize the lower part of the stream. T h . lancb, which in s 111 

I lace. are untl , ~, , are g nerally small aud of a f, l' nearl s 1: u I' ; f1: m 

the vertical stratific tion f tll l' cl~ their banks are I 11) ndicular ; h 

gen rally r i e fr ~ 111 1 to 20 £ "8 t above tl I v I of th \Yc: ter ." B 1 w this 
belt of slate the river flo,· ;" throll 11 <.t vel' ~ 1 i turesque I' ,i n f gr nite, 
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gneis , and schists, over l11allY falls, cascades, and rapids, and throug'h 

nUUlerous lakes. In deseending- order these inducle Jaeks Falls, the r pper 

Falls, " -whieh for beauty are eeond nly to the Lower Falls;" Slave Falls, 

" c mputecl at 20 feet;" Lae elu Bonnet, . "about 15 lniles long and fr0111 

6 yards to 4 miles in breadth," an 1 the LweI' Falls. l 

On eaeh ide the eountry rise:' to a rnoclerate elevation in 10" hills and 

riclO'e. , with fi'equent outerops of the beel-rocks. The highest lanel crossed 

by the Canadian Pacific Hailway s uth of the ~Vinnipeg River, from 18 to 

2S 111ile. W 8t of Rat Portage, is about 200 feet above the Lake of the 

vV Ids and about 550 feet above Lake vViunipeg, risino' thus nearly to the 

hio·hest. lev .l of Lake AO'a ~iz. English River, which flows through Lac 

S uI, or Lonely Lake, is a large tributary of the "'\t\Tinuipeg frou1 the ast. 

The only inlportallt affluent frolll th south i;-' the WhitmTIouth River, drain

• o' a con:::;iderable ar:.a we ·t of the Lake of the VVoods. The water of 

vVinnipeg River is very clear, and is strongly eontrast ,eI with the lTIuclly 
water of Lake \Vinnip ,g, with whieh it 111ingles at its 111Outh. 

R l Lake R 'iver.-Originally the name Red River ,vas applied y the 

Iu lians to the outlet of Red Lake, flowing westerly to Grand Forks and 

thence north "rly to Lake ",\Vinuipeg, and the 8trea111 no"v ealled Heel River 

"'las kn wu to thmll as the Ottertail River fi'om Ottertail Lake to its j-un ~

tion with the Red Lak , Riv r. Beltrarni affil'111S with poetie license, that 
th a rio'inal names of Red Lake and of its outflovying river, the latter 

translated by hiIn Bloody River, refer to the "blo d of the slain" in the 

wars b tween the jibways and Dakotas.2 '""fhi.; strealll is the largest trib

1 Keating 's Narrative of L onr's E xpedition, Vol. 11, pp. 82-102. 
cl Pilgrimage in Europe and America, leading to the discovery of the sources of the Mississippi 

and Bl d y Inver, Vol. II, pp. 335-340. I see Keating's Narrative of Long's E xp edition 01. 
II, p . 3-1. 

v. J. A. :riltilhlin , however, states thn,t tllfl Ojibwa nal of Reel Lake perhaps allude to 
"reddish, fin e gravel r sand along th shore in plaees, -whieh in t orms get wrought into the ut eI' 
near t h , dge '," OJ' to the reddish color of streams flo wing into the lake from bogs on its nornl ide. 
(J<l fteellth AnDual lleport, Geol. and Nat. H i. t. Survey of Min nesot a, for 18SG, p . 460. 

D. D. Owe .1 in the d ~scriptjon ot' his canoe journey down the Heo. Ri\'er, wTites of i ts j unction 
with the4Re L ak e River ,t rand Fork ; "ThPo Hed Fork of ]~cd Hi r, ",hi ,h flo from Red L uk e, 
* ; i th tore l IJ1 to w hich the name of .,ed Riv'1' properl y belongs. Th . stream which;0 we 
nuy ju-a tpd is kno ' U to tit Indians by the n ame of Ott ertail Hiver. Th . color of the waters of Red 

i v r II" p " a,Is hO\ th , origin of t h u l11ne . They a re of l1 l'eddish brown e< st l nn d eontra t 
stron rrly wi th t h e whi ish, m ilky :1ppearance of the titre III corni ng from Ottertail L3tke. and, hidl 
h n£'eforth a SUllies < da d er h u' , :-Repor of ~eolugical , urvey of \Viscollsin, I owa, and l\1illlle
8ota, 1 5:', pp. 176, 177. 
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utary f the Red River fr0111 its east side. From Red Lake to the m uth 

of Thief River it flows west-llorthwe. t about 40 miles, llwasured in a direet 

line' next it flows south 16 Iniles t a point ab ut 3 nlil s east of Red Lake 

FalL; thence we~t-southwest 21 miles to Crookston, and finally "\",e -·t and 
northwest 23 miles to Grand Forks. It" entire length, not I ec Stu'iut> 

l11inor bends, is thus approxilnately 100 11liles, but if the course of the river 

were followed in all its 111eallderings this di tance would be nearly doubl d. 

Its width varies I110Stly froIll 6 to 10 rods. At its lllouth it Ita only about 

half as great width as the Red Riv l' above their junction, but probably 

carries an equal volullle of water, as it flows with a 111uch trono' l' eu rent, 

stll11ated b tween 2 and 3 lniles per hour at th stage of ordinary low 

water, 

The Graud ~Iarais, extending 22 lniles fro111 the Red Lal~e River near 

Fish r to a point on the Red I-Ever 12 1l1iles below Grand Forks, is a fonner 

channel of the Red Lake River, now cupi 1by Inarshe~, pools, and la,ke

lets. The 'width of this deserted challnel or valley, nleasur cl betw n the 

cr " ts of its bluff~ ,vari ~ COllll110nly from 15 to 30 rods, rarely expanding to 

a.quarter or third of a lllile, and it~ depth below the o'eneral level of the 

"\ alley plain is nlostly about 20 feet. It is only half a deep, and aVEll'ao ' , 

pI' bahly not l110re than a fifth as wide, as the present river valley. During 

tinles of abundant rains, and especially when the 8n w nlelts in the ~pring 

a stream occupies the Grand ~Iarais, but through the greater part f th 

year it has 110 running water. In a sinlilar mann l' the 'iVikl Rice River of 

}Iinnesota, along its lowel' portion, at first flovled in the pre~ ->nt chann J or 

valley of the l\larsh RiYer, fr In whi h 't 11:-: ;8 turnecl away about ... nliles 

southeast of Ada to a 11101'e southerl) course. Donbtlei::ls in au h ca~ a 
1Tlall r 'trealll had I reviously heo'un the erosion of the' channel into which 

the river ,vas diverted. 

The fall of Red Lake Riv r between Red Lake and Thief River . 

73 feet, fi'Olll 1,172 t 1, ~q £ et ab ye th sea. Thence to ih; 1l10Uth it 

descends 315 feet, averaging nlore than 5 feet per Illile in its direct "our . 

Its bank~ and 1 cl ccnsi~t of o'laeial drift, excepting where this fOrInatioll 

is cover->d by alluvial der osit~ , and onsequently the streanl has c cquired 

a sOIllewhat regular slope, broken, indeed, by fi'equent rapids where it run 
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o re bbles and bowlclers, but hnvil10 n abrupt fallK. The heir,ht f the 

bank.' ud f the ~ c\joinino country -which ha~ a. flat 01' slightly undnlatino' 

contour, is generally 30 to 40 feet a )ve the river; but in th , vicinity of 

Red Lak Falls this 8trea1 and the 11 ar. 'Vat l' Ri e1', an llnportant tribu

tar T t it fronl the southeast, have eroded their cha,nnels to the depth of 
near y 1 0 feet. The rang - f th s;:e river froll1 lov;r to hib'h water at H -~d 

L c k F 11 -' j • oIly IS feet, m (1 tll descent of ach is about 40 feet "\ ithin 

2 lnil . 

Re l R it'er.-rrhe Re 1 Riv r of the N _ rth, " n I .d to distino'uish it o 
th Red HiveI' of Lc ui iana, has its source in a s1uall lake about 1 550 

t ~ ov the 'ea, 13 nilles west of Lake Itasca. It first fl w south a ut 

60 mi]e~, l11en. urecl in a dire .t line, pa,-'sinO' in uccession through Elbow, 

Mal y Point, Round, I-Ieight of Land, Little Pine, Pine, and Rush Iak 

to Ottertail Lake, this portion being' c01lln10nly called Ottertail River. In 

thi ' distance it deti ' nds to 1,315 feet above the sea. The contour of th 

adjoining- country is rolling or hill T northward and undulating or flat 

southward. 

Bel -w Ott rtail Lake this strearn is called the Red River by this 

report, following the example of Owen and the preyailing popular usag J; 

but it is still occasionally spoken of as Ottertail River to its junction -with 

the B is les Sioux River at Breckenridge and vVahpeton, 42 1niles west of 

Ottertail Lake. l The descent in this distance is 372 feet, or about 5 feet 

per lllile, following the course f the strean1. It is nlost rapid in the 
vicinity f Fergus Falls, amounting to 80 feet in 3 1niles, fronl 1 210 to 

1,130 feet above the sea. Because of the 111UnerOUs large lakes on th 

upper p<-rt of the strea111, it vohllne along- this descent .to Breckenridge is 

not greatly affected by either heavy rains and snow ll1elting or dry ~easons. 

At Fergus Falls the range fI'oJU its 1 -west to its highest stag-e is only 2 or 

3 fe t. I t banks and beel aJoe the hard, stony elay of the 'lacial drift, 

affording a good foundati n for clams and canals. Froin Ottertail Lak:1 

t the horder of Lake Agassiz, luiles southwest fr0111 Fergus Falls, the 

ITh Ojib, tl . , a cording to Re , J . A. Gilfillan (1. c. , p. riG3 ), t hus apply the name Otter tail 
R iver as far s to the Hoi des Sioux; and the Red River th nee northw ard i. callell by them Kitch i
zi bi (Great River) . 
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country L rolling and hillY, rising' 50 tn 100 feet above tIl riv r. F artherI 

west the flat or slightly undulating surfaee of the laeustrine area, soon sinks, 
that the averao' J heio'ht varies fr01n 5 to 15 feet above thE~ river in . t 

ordinary low stage, yet its be nks are selcl.oul or never overflowed. The only 

I ot -,,,rorthy tributary to tll> 11 ,et River betwe ,n Ottertail LaIL, and 131' ek

enridge is the Pelican River, which jointi it frOl11 the north 3 Inil s w ~ t of 

F ergus Falls. This stream, nearly 5U lniles long in a strain-ht line, flo\\ -, 

through a rolling and hilly region, receiving the waters of rnan T lak s of 

whi -h the largest ~ ,I' Detrcit, C~wlnorant, Peliean, Lizzi el, anI Lilla. 

Frcnn i s bend at Bre kellridg'e and \Vahpeton the Red River flows 

north ~85 lniles, rneasul'ud in a direct line, to Lake \Viunip 0'. Its course 

thn ugh this distance bas be --'n ah· ::.ad y d" cribed in an earlier portion of 

this chapter, treating of the Red River Vall :.y. The entire length of the 

Rea Hiver, nleasured thus in traight lines suee . ively tt the south, west, 

and north, is about 390 111iles; hut in its l11eanderings, nowhere diverging 

far frOll1 these lines, it flows nearly 700 miles. Its cleseeut below Breeken

rido'e is 233 feet, and in total from. its source to its rnouth appn xinlately 
40 feet. All the way below l\lcCauleyville and Fort Abercr rnbie, 15 

lniles north of Breckenridge, it is navigated by stearnboats, lJarges, and 

flatboats, hut along the Goo, e Rapids, ext ,neling about 12 In iles next b elow 

th Il10uth of Goose River as Ineasured in the n1eandering eour~e of the 

stremll, the channel is obstrueted by bowlders \yhich forbid navigation 
Jduring' l<}\v stages of water. .J,.~ broad belt of till, fonned by th, ullit 1 

F Jrgus Falls and Leaf Hills 1noraines, as deseribed in Chapter IV, eau. 

these rapids. The width of this river in the United States varies frOlll G to 

20 rods, being in SOlue places less than the length f the steanlb ats ; but 

north of the international boundary it is c01un1only 20 -rods ·wide. 

The range between the lowest and highest stages of the Red River 

increas ,b rapidly north of Breckenriclg " becOluing <)2 feet at ~Ioorh ~ad and 

FarO'o, and attaining its Inaxill1UI11 of DO feet at Behnont. It eontinue,' 

nearly at 40 feet fr0111 Grand Forks to the internatiOlral boundary and to 

vVinnipeg. At Lower F ort (-tarry, 1(; 1nile8 north of \Villuipeg and about 

20 lIliles fl"orn the mouth of the river, it is 35 feet; but beyond that point it 

rapicUy diluinishes in approaching La~e \Yinnipeg. Floods rising nearly or 

r· 
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quite to the high-water line thus noted have been rare, occurring in 182 , 

1852, 1860, 1861, and 18 2. They are cause 1 in the sprillo' by the m.elting 

of unusual supplies of snow and by accOlnpanying heavy rains, and often 

are increased by gorges of ice, whieh ~s usually broken up along the 

south rn upper portion of the river earlier than along its lower eour G. 

Th :; fl ods attain a height only a few feet below the level of the adjoining 

prairie where that is highest, and along the greater part of th distance 

between Grand Forks and Lower F ort j arry the banks are overflow ;:.d 

and the flat land on each side of the river to a distance of 2 to 4 or 5 nliles 

frol11 it is covered ·with water 1 to 5 feet or IU01'8 in depth. 

rrhe noteworthy tributaries of the Red River on its east side, in their 

rIel' fl.'om south to north, are the Buffalo, Wild Rice, ~larsh, Sand Hill, 
Red Lake, Snake and Talllarack riv 1'8, the strealn named Two Rivers for 

i s two branehes vvhieh unite 3 luiles above its mouth, and Joe, Hoseau, 

and Rat rivers; and on the west, the Bois des Sioux, vVild Rice, Sheyenne, 

Ehn, Goose, Turtle, Forest, Park, P embina, ~1arais, Scratching or Boyne, 

La t;alle, and Assiniboine rivers. Excepting the Red Lake River, ah'eady 

described, and the Sheyenne, Pen1bina, and Assiniboine rivers, all th s are 

snlall, the farthest portions of their areas of ch~ainage being 40 to 75 lniles 

frOlll the Reel HiveI'. In SUl1uner droughts several of them, including the 

Bois de Sioux, are dried up along the greater part of their course, eontaill

ing only here and there pools in the deeper hollows 0f the channel. 

Sh yenne ll-iver.-The Sheyenne, having its sources near the Teat 

uthea;-tern bend of the Souris or ~Iouse River, in North Dak ta, tirst 

flows to the east nearly 100 rniles, passing 10 nliles south of Devils Lake' 
next it flows south about 100 luiles, to where it enters the area fLake 

Agassiz; and thence its course is eastward and northward, uniting with th 

Red River 10 Il1ile. north of Fargo and ~loorhead. vVhere it is crossed 

by th J a111estown and Northern Railroad, s uth of the west end of evil 

Lake its eleyation is 1,410 feet above the Nea. Thence it falls to 1,064 

feet at Lisbon, and . 57 feet at its Il1outh. Along its eastward and south

ward c nr8e it flows through an undulating' or r lling and ecasionally hilly 

region, in which its valley is eroded 100 to 2 feet deep. vVithin the area 

of Lak Agassiz it ha ' cut 50 to 7!) feet into its delta, and heyo.nd oecupi 
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channel 20 to 30 feet below the flat lacustrine plain. This lower portion 

of the river is lllostly from 50 to 75 feet ,vide and 1 to 3 feet deep. The 

~1aple River, flowing south and then northeast, parallel with the Shey nne, 

j ins this river about 8 111iles fi'onl its. lllouth. The large yalle'y of the 

UPI I' part of the Sheyenne Ri, ,1', and its extensive delta deposited in 

Lake Agassiz, are attributable to stremn which ,va doubtless Hluch larger 

than the present Sheyenne fOl'lned by drainage fron} the ice-sheet when it 
tel'lnillated near Devils Lake. At that tiTne, also, a glacial lake in the Lasin 

of the Souris ou~flowed southeastw~rd to the Sheyenne and J anleS riYel's. 
Lang V; ' lley.-During a later stage in the recession of the ice-sheet 

the olacial Lake Souris was extend d west and north of Turtle ~Ioulltain 
and finally found ~ 10 er outlet in southern ~1anitoba. Its outflowing river 
r::-UI southeasterly fronl the elbow of the Souris, 18 111iles utlnve::;t of its 

m uth, to the P enlbina River. Pelican Lake, 11 lniles long froIn northwest 

to utheast and about a 1uile wi Ie, occupies a part of the channel of this 

stream; and a distin -t water course of sin1ilar width, called Langs , Talley, 1 

er Ie 1 110 to 150 feet below the general Ie, I, extends 11 l11iles between 
this lake and the, Souris. The highest portion of Langs ,r alley is 1,364 

£ et above the sea, and about 100 feet above the Souris at its elbow, and is 

in ,·le sed by bluffs 110 feet high. It is a channel sinlilar to that of Lak ", 

Traverse and Big St n and Browns , Talley, eroded by the River ,iVaTren, 

outflowing fron1 Lake Ao'assiz. 

Pembina Ril1er.-The POlllbina Riyer2 flows fron1 the northern part _f 

T urtle ~fountain in a rather crooked easterly course through southern 

Manitoba and the edge of North Dakota about 130 rniles, lueasur d in a 

elir ,ct line, to its lllouth at Penlbina and 8t. Vincent. Froln its junction 

,vitlt the outlet of P elican Lake to VValhalla, at the' ba~e f the Fir8t 

P enlbina l\lountain, its valley varies froIn 175 to 450 feet in depth. R ck 

Lak anclSwan Lake, on tbi~ part of the riYer, each several miles long' and 
frolll a half luile to 1 l1lile ,,,ide, ar due to deposits brought into tIllS valley 
by tributaries after it ceased to be the avenue If drajnage froDl the Souris 

INamed for J ,mes La,n,!:!", who was tla' .first imrnigrant here, comin,~ in 1880, 
2Th i namo is stated hy K ating to he from th Ojibway word an pcminun, which nume La 

heen short neu a.nd corrnpte(l into Pembina., " meaning tlle fruit of the bush cranherry ( 1"illl/'rll lt71~ 
Olml II 8 , L. ) .-,i."urrutive of Long's Expedition, Yol. II, p, 38. 
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aSlIl. In cro ~\~'ing' the Red Riv ,r Valley the Pelnbina runs in a channel 

only 20 to 40 feet deep. Its descent froIn the northern ba8e f T urtle 

~Iountain to vValhalla is about 700 feet, and thence to its Dlouth 18G f t, 

its junction with the R d RiYer 1 iug 7:4:8 feet above the sea. L 11 or 

vVhite nIud River, Clear 'Yater or ~ ypress. River, and Tongue River are its 

chief tributarie;', all froln the south side. 

A siniboin River.-The larg .:t tributary of the Red River is the 

Assilliboine, whieh drains a. basin in Assini la, ~fanitoha, and N Olih 

Dak )ta, 300 In11es 'wide fronl uth to n ~ rth and 4( lnil -s long fr ill west 

to east. Fronl its SOUl'('.e in the south edge of Sa catchewan, 50 111iles 

. utlnvest. of the Porcupine Hills, the Assiniboine flcn south-.outheasterly 

2 Iniles, to a point about 50 Hriles below the ulOuth of the Qu'Appelle 
and 40 mile-' west of Brandon; thence it flow ( sterlv a ut 150 lniles to 
its n1outh. Its height above sea-level at the lllouth of the Qu'Appelle 

is 1,2G4 feet; at the brido .' of the Canadian Paeifie Railway near Brandon, 
1,161 feet; at the lllcmth of the Souris, about 1,07f) feet; at Portage la 

Prairie, 842 feet, and at its junction with the Red HiveI' in vVinnipeg, 724 

f t. During its high stages of water the A ~' sinihoine ha ' been lU:lvigat d 

11Y stemnboats to Fort Pelly, auout 90 nliles above the 1110uth of the 

Qu'Appelle. Alollg this portion it varies from 10 to 25 rods in 'width. 

The highest floods of the Assiniboiuo at Portage la Prairie ,and alou D' 

a considerable distanee eastward rise only 12 to l;j feet above its lowest 

stage, but they then attain a height only a fevv feet below the highest 

portions f tbe adjoining country, Inuch of wbieh is 8ublnerged. At this 

extreme height, which the river reaehed and 111aintained fr0111 the 3d to the 
15th of nfay, 1882, the only tilne of such high 'water since 1860 or 1861, 
it overflowed near the fonner site of the fort of the Hudson's Bay C01npany , 
2 lnil "': southwest of Portage la Prairie, and a portion of its flo d passed 
north in shallow, winding 'watercourses to Lake ~lanitoba, lllaking a 

des 'eilt of about 40 feet iri the distanee of 15 11liles between the river and 

the lake. Near the saIne tilne Lake lHanitoba aiso reached its highest 

stage, ab -ut 8 feet above its lowest level, rising until it overflowed south

ward across the east pa,rt of to\\ nship. 13, range G, and thence eastward 

thro110 1 the southern row of sections In township 13, range 5, falling 
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10 feet in 15 Illiles to Long Lake, through which ~ le1 ehanuel of the 

A. lniboinc its waters were di~chargecl into this ri ~ c?'r 20 Dlile,' east f 
Portage 1£1 Prairie.! 

The excavation of the Assiniboine. basin, before Illentioned in 0 11

nection with the descrjption of Pe1nbina, I{idino' and Duck 1110untains, 

depressing 111uch of its area hundreds of fe t elO"w the great plains 

farther' south, was effected by preQ.'lacial rivers. ver the irregular surface 

thus sculptured a thick eovering of ~-laeial cb·itt is spread sOInewhat uni

fonllly; so that the preglaeial contour is pr :.· rv ~d in the broader o1,lt111 . N 

f the country; but the 8111aller inequalities of the surface and the present 

watercourses have been fonued during Glacial and Recent tiIne. 

While Lake Agassiz held llearl its 11io-hest level, the Assiniboine 

brought into its west side a vast delta. of gravel and sand, which extends 

froIn Brandon 75 luile ' east to Portao ':> la Prairie, and fr0111 Treherne, 

Glellboro, and lVlilford 40 miles n rth to Gladstone and N eepawa. Its area 

is fully 2,000 square 111iles, and its depth probably averages. 50 feet, with a 

nlaxinnlll1 of about 200 feet. 

Ou, ppelle ((,}td Souris 'l'i1.;ers.-The Qu' Appelle or Calling· HiveI' and 

the Souris or 1\10u8e River are the largest tributaries of the Assiluhoine. 

Each of these streanlS has an iut ,resting glaci~t.l history, which is recorded 

ill the topographic features of t.heir-valleys and areas of drainage. The 

Qu'Appelle Valley was eroded by the outlet of a glacial. lake in the be "in 

of the South Saskatchewan River. rrhe cle~eription, map, and secti( ns 

given by I-Iind 2 show that this valley is quite unifonuly about 1 luile wide, 

and is eroded froI11 110 to 350 feet belo,y the g'enerallevel of the region 
through , hich it lies, this height being reached by steep bluffs on each 

side. Its length frorn the elbow of the South Saskatchewan to it~ jUllction 

with the Assiniboine is about 270 miles, the general course heing it little 

to the Routh of east. Of this exteut the west end of the valley for about 

12 Iuiles is occupied hy the River that Turns, and the reInainder by the 

Qu'AppeHe, the SU111111it or height of land in this dIannel at the divide 

l Compare H. S. Treberne's description of this vicinity, "An a.ncient outlet of Lake Manitoba 11 

Ninth Annua.l Heport of the Geol. and Nat. Rist . • nrvey of }Iilluesota, for 18XO, pp. 388--392. 
Z Report of the Assiniboine and Saska.tchewan E:::ploring Expedition, 1859, by Henry Youle Hind. 
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between these rivers being 85 feet ahove th ;"'jouth Saskatchewan, 440 feet 

above th lllouth of the Qu'App lIe, and 1,700 feet aboye the sea. TIl 

inclosing bluffs are C0111posed Inainly of glacial drift, ·with only a few 

exp sures of the underlyino- Cretaceous. rock. The alluvial bottOlll lalld 

of the Qu'Appelle is generally frOln a half lnile to 1 luile wiele, and through 
it the river flows in a winding course, here and there passing" through.long 

lakes. Like the sinlilar lakes of the Pen1bina and ~t[innesota rivers, the,: 

owe their existence to the recent de osits of trihutaries, and show that the 

bed of the glacial river was considerahly lower than that of the present 

strea.lu. The outflow of the Saskatchewan g-lacial lake, feel by the lueltillg' 

ice fi~lcls of an inllllense area. reaching west to the Hocky ~Iountains, took 

its course east by this trough-like channel or valley, entering the Assini

hoine at Fort Ellie,e and r~aching: the border of Lake .Ag'assiz at Brandun. 

Long or Last ~loulltain Lake, about 50 Iniles long frOlll south to north 

and 1 to 2 nules ,vide, lying north of the upper part of the Qu'.A ppelle 

and tributary to it, ,eupi s a silnilar glacial watercourse. The ele"ation 

of Long Lake is 1,598 feet, being about 100 feet 10vITer than the divide in 

the channel fi-OIl1 the elbot\T of the S( uth Saskatchewan to the Qu'Appelle. 

It seCIllB probable that when the iee-sheet had receded so far north as to 

allow the Saskatchewan Lake to ext(~nd to the district. nortlnvest and north 

of Long Lake, it there obtained SOlue lower point of discharge aIld out

flowed along the course f this lake, forsaking its fonner" outlet.1 Uwillg 

to the changes in relatiye elevation which hay'" taken plaee in th ' region of 
Lake Agassiz since that time, this new outlet, or the earliest and highest 

on ' of p.everal suecessiye outlets, across the "atershec1 b8t,,\re0n 1.11 ~a .'

katchewall hasin and Long Lake, Ina., now be found r 0 or perhaps even 

1 0 £ et higher than the old ehaullel to the head of the Qu'Appel1e-tllCtt 

i', 1,750 or 1,800 feet above the sea, the possible difference being pI' h
ably as much as (1, foot to ee ,ch 111ile of the distance between the old and 

llew outlets. 

Souris River, flowing cireuitonsly south~ e>- hvard fronl Assinil ()ia into 

North Dakota, and thence north astward into ~Ianitoba, becmne tributary 

t the.A iniboine after the waters of the glacial lake in its O\\7n basill, at 

1 Report of the Assilliboinc and Saslmteh ' wau Exploring ExpeditiOlJ, 1859, pp, 28, 35, Il~, 

http:strea.lu
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first flo'v1ng to the James and Sheyenne, had b en wholly drained fi,,,ray by 

its outlet through Langs "Valley and t11e Penlbina River. The length of 

the Souris is nearly 400 miles, but it is only 5 to 10 rods wide along' its 

lowel' portion. In North Dakot<: its descent is approxin1ately froIn 1,6r)0 t 

1,4:00 feet above the sea, and thence to its lllouth it fal1~ about 325 feet. 

Little Saskatchewan OJ' Fail/ord River.-An area that extends 1110re than 

200 miles west frOID Lake 'Vinuipeg and inelude;; an ' Iual distance in lati

tude, fron the n10st nOlt-hern part of Lake \Vinnipegosis to the south end 

of Lake ~Ianitoba, is ch'ainecl by the Little Saskatche" an or Fairford 

River.l Several 8111a11 strealllS flo,v into the south end of Lake :&IHnituba" 

and the 'Vater H ,n River, the outlet of Lake vVinnipegnsis, flows into its 

north end. Four' considerable streaIIlS are tributary to Lake VVilu1ipegn;;is, 

. namely; llilossy Ri, 1', the outlet of Lake. Dauphin, fiowlno,into its south 

·nd, and the Swan, Hed Deer, and Overflowing rivers at its northwest eud. 

Riding and Duck l110untains fornl the southwestern boundary of this lmsin, 

hut the Porcupine Hills are entirely inclosed etweeli the S,van and R 
De l' rivers, and the latter drains IIluch of the plateau bordered by ' the 

Pasquia Hills. 
S((~katche'wan. River.-The lower part of the basin f th -! Sa::;katchev, an, 

next tits lllouth, was latest occupied by the ice-sheet; but tltat area was 

evidently relinquished by it, allow"ing this great river to take its pre::;eut 
OlU'~e, before Lake Agassiz bo'an to be drained northeastward. From tIl 

1110St western sources of the Saskatchevvan in the Rocky lUountains to it~ 

nlouth is a distallce of 1110re than 700 rniles, and the nlaxinllUl1 width of it~ 

basin is a out 350 lniles. Its two branches, of nearly eqnal size, the North 

aud South Saskatchewan rivers, uuite 230 Iniles west of Lake \~rillnipeg. 

The elevation of the South Sa::;katchewall at l\Iediclue Hat, where i IS 

cr ) ~ ed by the Canadian Pacific Hailway, is 2,137 feet; at its elbow, 1,619 

feet, approxiInately, and at its jnnction with the North Sa~katehewan, about 
1,~UU feet. C dar and r1S8 lakes, through which the Saskat -'hewan flows 

I The p rtion of this ri \'er extending 10 miles: with a descent of about 15 feet, from La 1;: 
'fanitoba to Lake St. :Mart i n if; commonly called the Fa.il'ford Rh~er, and the lower 11 r tioll extoll l
in <r :31 mil se nd falling 8- fee to Lake 'Vinnipeg, i known as the Little askatchewan.- .T. B. 
T nell G 0 1. and Nat. Hist. Survey of oada, Annual HepOl't, new series~ Vol. IV, 101' 1 8-89, 
pp. 19-~lA. 
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noe, r its mouth, are 1 -! an 1 10e £ ~ ~ ,t a ve Lak 'Yinni

peg, or ...A and 818 feet above the In infonns us that the llan10 

~ askatchewan Ineans "the river that run. c: nd h> stat "c that in 

the Granel Rapids, between Cro Lak c. nd its n ..nth, it falls 3 feet in 2~' 

n1iles.1 Its average descent per lllile frolil 1\1e lic,ine Hat east 

2 fe t. The Saskatcbewan and both its north and south bran·h . £ r 
several hundred Iniles above their junction vary cOllullonly fI'orD a sixth 

t a third of a ]uile in width, ani during fay rall stages of v 'lter are 

n avigated by steall1boats fronl Cedar Lake to E'<h11onton, on the North 

Saskatchewan, ab ut 2,000 feet nhoy til sed, and beyond the conflu .nce 

of the B -w an B lly rivers, which fonn the ~ 1 uth Saskatchewan, f)O nlil -" 

w st of l\1edicille Hat, at an el ~vation exceeding ~,200 feet. 'rhe chief 

hindranees to their navigation in low ::;t.. " 8 are shifting sand bars, ov l' 

which th . T xpancl in SOllIe places to "widths of a half lnile to 1 nlile, bDing 

vel' ;:shallow and divided by low sandy islands. 'rhe adjoining Coulltr T 

ris " \vithin a few Jniles from these rivers, or at the fart11 ::lst 10 or 20 Inile , 

t) an elevation 300 to 600 fe ,t or 1110re above theIn, excepting along the 

last hundred miles of the Saskatchewran, ·where it flows throngh a 1rucHl 

lo\"land reo'ion. There the hig-he, t parts of the country are only- 0 to 10 _ 

feet above the river, and its shores are J'elH~rally 10\, and in luaIl. portions 

", ' a1 py. 

Til sm,alle1' tributaries of Lake rVinnipelJ.-Besic1es the great affinents 

of Lak Winnipeg- nalnely, the vVinnipeo ' Hed, LHtle Sa..:katehewcn, and 

Sas.katchewan riv rs, ab -ut a dozen streaIllS, varying in length f1'0111 1 

t 110 Juiles, enter its west side, and twenty or I110re of si111ilar or 801n8what 

greater length enter its east side. Of the latter the larg ...:;:t <ll' Berens anI 
Poplar rivers, each about 100 luil s long. The recessiQn of the ice-she ~t 

frOID soutlnvest to northeast uncov"red the entire region\yest of Lak 

V\ innip :'0' and probably the whole of the eountry traver '. h}'r the 

tr a on the east, befor its J:neltillg finally pennitted the waters of the 

Glacial Lake gas~iz to be drain ~.. l to the le T ..l of this lake. 

NelB n R'iver.-The outlet of Lake vVinnipeb } as h £_1' not el, i~ 01'

1 b of hio'bland alono' it 
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H U 0 B ? The upper half of the Nelson flow in a. g' ne1'al direction 

onl a few degrees (:last of north, passino' through Great and Little Play 
gTeell, Pipestone, Cro~s, and Sipi-w . k lakes, to Split LL ~ e; thence it turns 

t th , east £-r about lOU 1niles, passing tbrough (+u11 Lake, t: nd filially 

takes a llortheashiVard course along it..;; Towel' 10 _ mile". Aceorcling'to 1'. 

B :.ll'f; 1 l'vation, Sipi-wesk Lake is a.pproximately 70 feet abov - the s ,a, 

or 140 feet below La l~e ,Vinnil - ; Split and Gull Inks are respe ·.tively 

a ut 440 and 420 feet aboye th sea; and the de~cent in the n xt 48 Iml . 

t the £ t of Broad Hapid, is nearly 300 feet. The Nelson is navio'all 

fi'on the sea ab ut 90 Iniles to tIt , -First LiInestone Rapid, where the eleya

tion is proba ly a1- nut 50 feet aboye the .'ea-I nvel. 

About four-fifth:-:; of the region (~b'aine 1 by the NcIs 11, inc1udino ' tb 

ba"ins of th Heel HiveI' of tbe N,-- 1'tb, the Little Saskatchevi 311, and the 

~ c. kat hewan, and the greater part '01' possihly all of the basin of th 

Rainy and ,Vinnipeg riYer sy ten, -were un , )rered iront the iee-she t and 

VI{ re t.ributary to Lake Agas~iz as early as the 1niddle portion of the tinle 

whil it Lacl its southward outlet. The waters of a larg part f Briti~:;ll 

An1erlca -were thus carried alo11O' the 'ourse of tlle l\linnes ta and the 

~fi . i. ~ippi t the Gulf of }Iexico, The basin of Lake Agassiz the! 

include 1 approxil11ately 350,000 square rlliles, of which nearly a thil'd wa 

covered by the lake it. -If. 

EXTENSION OF THE BASIN 0]' LAKE AGASSIZ BY GLACIAL J.u\..KElS 

o TJ1'LO'VING TO IT FRO~:[ THE REGION OF THE PEACE A N 

A THABASC.A. RIVERS. 

FurthenTIore, within the tiule after the iee-sheet haclretreated heyo 1 

th valley of the Io,,,, l' Saskatchewan, and before its nwlting upon H ud.. n 

Bay and the adjoining' country perlllitted Lal Abt: ssiz to gain an ontlet to 

t11' nort.heast, it. ti -> 1 S certaill that the i e nUlSt. ha,' e been lTieHed upon 

a 1aro'e l' - gioll north of the ~ skat chewan basin where draina 'e n 

pa e east by the hUl'chili and nUlth by tIt l\1ack nzi " hut wa~ ill 11 

pent up in Iak hy tho i ban'i l' and ca.use 1 t . flow to the south. Lake 

AO't ._._.iz thn. received th e wat 1'8 of th'-' Ipper hurchill and of tL ba~ i . 

f th 'habas -'(: a l' at Il(~ad stre~Ull,,' of tho ~Ia.ckenzi 
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and the Churchill, and probably also the upper ~laekenzie basin, continued 

to be tributary to this lake through all its lower ~tage~ of outfit w to lIud ' n 

Ba) . -VVHh this addition, the area of the glaeial lake ba8in was liot le.'s 
than 500,000 square Iniles. 

Extensive areas bordering the Peace River are described by Dr. . l\f. 
Dawson as "covered superficially by fine, silty depositti, 1'esenlbling t11m~e 

of the Red River Valley, anI doubtless indicating a fo1'n1e1' great lake or 

e ,t nsion of the sea in the tin1e irrunediately succeeding the Glacial period. ' 

The exploration of ancient shore-lines is very difficult in that generally 

£ 1'est- ,0 ..red region, and it Blust e lliany years before the boundaries and 

outlets of former bodies of water in the basins of the Peace and Athabasca 

ri vel's ·can be luapped; but it l11ay be preclic.tl:,d with rea::;onable confidence 

t]utt these basins, now drained to the :ftlackenzie and the Arctic. ea.u, ,vjIl 

some tirne he found to have contai· ed glacial lakes outfiowing smth :>f tit

, ard to Lake Agassiz. Probably the earliest outlet frOlll the glacial lake 
-,f the P ea -'e River Wt s acro:,s the watersheds to LeS8el' SIn Lake cHid 

to the N ortll Sa8katchewan at its eastwnrd bend, about 50 luile below 

Edrnonton; and the latest outfiow fr III the Athabas a glacial lake apI a1' 

to have fonned a channel acr oss the ~la 'kenzie and Churchill divide near 

th 'amoHs ~1ethy Portage. 

I Descriptive Sketch f the P hysical Geograph 
1884., p . 32. 




