
HAPTER XI. 

AGRI L URAL AND ~1ATE IAL RE FT AR.EA 
F L KE AG IZ. 

oTi ulture ron t vid ntly be <c lways the chi f indu ,tr a1 1 source f 

w aith t111' ghont tb prairi p rti 
n ~ d 

£ rmati ns which in heir iv r lent up t iffi rent tTa t 

ider hIe Vi: .i ty t the soil. B yond < nel a ve the inh rent qualities 

of he land, it.., value the farme ' an 1 he ·d , i furtl r d ,1 end nt in a 

v ry Iarg d gl'''' n th eli atic · dition whi h ar hI' UO'bt b T the 

of th y ar. B tIl these fa tors f a J"' l ttU'( 1 1 rosperi y . 

f 

1'a i progre 
n i in and . u'ying, 

T he 1'e st.ri tly o'e lOz:)'i -. 1'e urc f th~. 1'e . n (. re n xt n 1, 

e mpri ing it. hI: iI . 0' ,t ne, lime, ann bri ks, (' 11 of whi h, and .. pe 'ally 

th a ·t, have nell ec 1 01 ic' I ortance. M ntion i.,' < Is . 1V n t it 

81 rings, lig 'te, and natur 1 ga ,nOlle f 1iell, howey r , . ur ' in Hell 
ill unt that it can 1 e 11' fitabl utilized. 

L a tl ,tl wat r p v rand othe ' natural a'ds for th 

manufactul' within the ar a f tlll c1 gla ~ial lake ar 0 Jue 

f i s str «: ma, u,' th L, ke and C1 ar ( t r 1'1:, e1' , th upper part f the 

R d Ri" l' 1) £ re it tel'S this Ia 11 'trin ar a, an 1 . P ia11y th W ' 
5 2 



AGRIOULTURAL AND MATERIAL I ESOUROE . 583 

River, are un ul'pa ed in the value of their w" tel' power, which can 1 e 

rna Ie uni£ I'm throughout the year by u in the lak . tributaI-Y to the 

.treams for re 'ervoir'. PI' bably J u h of the wood d portion f th ~ un

h'y thG t wa over db. L e Agas iz ~ll b 1 r d 'lnd 11 e 1 a far1l1iIl b ' 

lc nd; while the wat rfalls and l'api I, which (; bound on ri 1';' withi th 

\'1',11 an part f the w oded district will become the ite ' of ma.nufa. turing 

illag nd citie . 

V ARIETY AND DISTRIllUTION OF THE OILS. 

Ov l' n arly the ntn- . PI'" irie di trict fLake o'a siz and up n tIl 

hio-h '1'" 1 m l' 1m iu atin l or l' lling ?unu-y t1 at :h' t h . th new t-

ward, a anuy cla, , often ¥ith .. ill int nuL hue of bT£tv 1 ~md asi Il. 

bowlu l':, £ TIns tIl 'oil, whi ·h h bee 1 e01 'cd l1aek t a (1 I th f 1 l' ~ 
f et 1 w the. ulfi e y decaying- eg tation. Th alluvial ~ ulacn. trin 

he 1, r th gt 'ial mift the, am a tIl . iI, xeepting th· t tl a1' nuty 

..uri -he 1 and black 11 cl by org. ni j day, continue below, 

yell )wi ·h oTay to a del tIl f 10 r 1D £ t, but dark r and lui. h on<1, 

a ~ e n in w 111. . Th 0'1a i 1 drift c ntains nlany " O'ill lit.· of 11' R l' 


..Iu I , mag e ian liln tOll, branite ,aud 1'y8 alline s hi .. t.·; anu its ] 


<.1etritu and the ilty d po it~ arrie 1 into L· ko \.b'a ' 'iz 1 y it tr' lltar' l' 


nr mL"'{tur IS f th . pulveriz (1 rocks, pres ntin in the 


pro ortions th elemellts needed h 0'1' wing plant. 


TI till r glacial cb'ift f this l' i n i," l' markably 

'ubje t ( to till: b , but he V 
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pu ·tnra The, mooth, r n"" 1'h ft· t ar IC ~ of till 
It.:, an b pI we(l oft nhi ·tt U' f 

I~ T h, r .' tl' mn ('om's 'H, 'with 

I 1 u.'h, to l' quiT tl pI w tl d yin te 

II in lOUH furrow. Th ~ h 'wlcl r.' \\rill h al' 

in ' 3 t !) f in wan] ,t 'I' ~ll( y'u'Y ill )' 

Lar f L nk A-r.'<- s jz anll tIl '-' 'wh 1'> If tb 

anJ alluyia1 .'iIt will h adj )in the It d. 

1. 'ound 

f O'r~ in . u yill~' llnnure 1.' OJ' t11 u

Th )uo'h tl Hul s il d' nUlll} arabI tract · f h R 1 

Pi ~ l' Y( 11 T i: . ( ttl!'< t 1 \ it11 In ]~tuTe tbl'ouglh ut th . HI' <tt th <l "ptlt 
of luI) ~ f w £ t L 1 w the 'uli(; , \ . 11 the e m i.t ( 1'<:'t. ' hay :-;ufti ·ieH 

the 

r pH i8 ( 11

t i8 ofte n atul' d with ut. th 

. varin :xt t f1' 

in~' to the fln t11 " 

1 "r their na nn 

p tch.' f'l f w 



of ~)2 eents per aere. . 

1 t · 1nY' ide the nlain ditch 

rhi J l will b'} duo' on 

DH E i .dAR IIY T ~ T, 8. 

is o'athereel again on th l' of tl tb u ' 

water. of JllHll) ri1ls br a pnUO\ ; InaI' hy gr und.. in 

Anthony cnel Hah,tau t . Wll~ h i "" al. I in N rOle: 11 LUllty, 1) ' 0' on e,·tell 

side of the .l. Ial'sh Iliv 1" tll 0 'e~ . 'v'< ,fil in .. u 

'n whi ~h the Sand Hili Riv "l' is 1 ~t fnr a1 ut 8 mil s, beino' a~:;aill formed 

by In~Ul} lu'. oks the t fll w fron tIt c. w t db . . ru np alouo' a c1is

tance of miles fr01 south to n rtll ; tll r mar ..lt in <. u d \ '11 , 

11 tlL · north lin of P I ~ ; Ul T; tIl 

\Vood~, ~Iarshan ()uuty, in ,hi '11 t h 

abo it j uneti 11 witll the Snake Hivel" en the 1a 'g MW a.l llP ill the li( 1'th

rn e( e of this con ty, ~, t l l i l O' als iut Kitt 11 J unty, forrned by 
thu outspread \vater: )f th hich i tl n ' 1 .. a rOSM c 

c1istan 'e of 8 mil s. 

E 'a,yati n f ,h aull I · f l' t ,'e riv l' thr uO'h th ir me '. h e,' and for 

a c1i::;tance of several luil -'S below th n to th l eI tll of h t 10 fcot blow 

tbe presellt \vaterwu) .. , 'with thb ut tiu ' f id ditches ill t] e Hwrshes,o 

"ill dl'clin the .~ w"t lane :vbi cll will hen hi. v _. < V ·ry (e p <: nel fertile ~oil, 

sufficientl y dry for tilla ;u, uhtle \; h 1 ( 't n tln -in ' ine b 

product:iv ness anlong all the 1'1 ·h It nd.. f this ( I A SlU'V Y for 

a pIau of draina ' of th L ;-· t rn ~iJe )f tll R 1 lluy , lying in 

J\lilUlOsota, " ras rnatle in 1 8 ) ' ( 11 til e tim ate 1 J\ r. . G·. Elliott, thT 

s 

The nUl11ber of 
ino' an RY rage east. 

cl h side f the 

road', following the '0' 'j n lin R, are Dt t ill lu(l 1 U this ,~tim teo 

The part of this flat yaH , in r rth Dak a i. ' 1 tteel here end tll l'r 

wit1 111<lU T sU1.nl1 nUU't;lll-'S 'Y f w the hLrb a ll area H. , 

s venti quare] , ~. The 11lO~ the 111 <lTRh, 2 tu 3 

1l1i1e::; aCl'08S, in Berlin and IL mln I 1 C£.oK C )un ;, In 'whi h the Rn·h 

River it:l 1 ~t; . It Lnl<. c., thr noll the Furest ~Riyer 

flow ' in Arl an l i. 1 W ill au w, ill stly 1110 n f l' its 

marsh hay, but ill slllaU part a }J nnu u t 1 go, 
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south to north, with a width of a half luile to 2 lnile th t part of
L 

Midland, P81ubina County. 
In both Minnesota and North Dakota these b 

and shrubs, and are 0 'cupied Jnostly by rushes, sed 'e, ', and Ina ', h 5'a, e , 

whi ~h Lumally attain a very rank growth. N nlaIariaI di s, h wever, <. ' 

are produeed by the nlarshe. in their pI' s nt eoncliti n, and th 111 il al 

injury to be charged against the1ll is that they hinder or prevent e 

1 

t 

-'tructi n of roads which would be a publi' . nveni ne . 

1'e111aill undrained, these lands are alnlo;.;t or quite wortlll 'S, hut 

drained and brought und(~r eultivation they will be a great addi ion t tl e 

w ~ lth c. nd resources of this fertile valley. 

East of the Red River "\ aIle oJ ,tll w ded part of the r "'a f Lc kt 

A. aSHiz iu northern ~1innesota contains frequ nt ,'\ a ps, ran ,'ing' fr 111 ~ 

W acre-' to rnany square miles in area, ust, ally 'uI i by c\ 

growth of tall and slender htlllarack and blaek slJrue " 1 ut in t])e1r 

central portions ften destitute of trees and covered by p at lil0. e. , in 

whieh there lnay be a pool or lakelet, eitheT of el ar . 

rushes. Extensive ~wanlps of this kiua, loeally eaIlecllnusk , a Ij ill 

Lake, n1ud and rrhief lakes, the Lake of the Woods, and Ro::; au Lal . 

Indeed, they are reported as eovering a large I art )f the c untry l,theast

ward frOln Reel Lake to the international boundary, fornlillg' a l' ~ br:i 11 

v1ic1 is well-nigh iIllpa:;sable excepting in winter, when th ::> "ur£ co of tll 

lllusk (rS is frozen. 

The vast forest region of Lake Agassiz cOlllprised within \ nailien 

territory ha luany scattered Inuskegs, but al::;o uell laud with ill' ' t U 

rich soil, worthy to be cleared and cultivated, throughout a.n its e.£ tent f1'01n 

Rai Lake aud Ri" l' and the Lake of the vVoOllH nurthwest, ard v th 
oJ 

reat lakes of lVIanitoba to the Saskateh \,ran, urmo' lnauy y~al's t 

no n,ttenlpt \yill probably be luade to utilize the swam}J~ or lllusk b 'S f tll 

W od e nntr),; but in ~lanitoha, as already Hoted ill !1inn " ta, an T 

th nl' rshes and SWalUPS uf the prairie r o'i -n ar :. Leiug drained for 

agTieulture. The Blain diteh ,.' are dug as a part of the lJub1i unprov
1nel ' tho Provincial Government, whieh i8 rCilllbul'H a 1 t1 ,,'a1 

J 
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o the marsh land., worthless before they are dr ined, u t afterward v 'Y 
valuable. 

Several of the prairie nlaI'shes of ~lanitol ,lyillo ,vest of th Reel 

River and on both sides of the Assiniboine, range ill .. t t froIl1 0 to 75 

square lniles, narr181y, the 111ars1 in which T bacc( 11' 1 i ~pread II alld 

lo::;t <: ,..,t of Pomeroy; the great luarsh irnilarly fonned 1y the water::; of 

the Boyne River and Elm Creek, extending 15 lnile. from --', t to '- Ht with 

a width of 3 to 6 miles, overflowing southeastw~lJ'd to th 

tho Hiviere aux Gratia,s; the Squirrel Creek mars1 , ly'l1g cl 
'Vhite ~Iud niver, between vVestbOUl'lle and ·W 
Beavel', Squirrel, Pine, and Silver creeks, whi h 

slope of the A;.;",iniboine delta; and the Big Grass 111e,rsh, N'"teutlil o' lHOl'O 

than 20 lni1e8 f '0111 south to north, with a width of 3 to 5 n1il ' in vhielt 

the White ~1ud and Big Grass rivers are lo._t or flo·w " l o'Ji ,hI thr)l1o'h 

c br ad, quaking ruoras', with shallow, rush-filled lakes ' 10110 ' its a . al 

portion. 
olnlllonly the ,vater of the Juarshes i" supplied a1 

infio,ving streanlS aud by rainfall, but in SOIne instan ' ]' C lye a 

ount , 

Uulike tho level ma,rshes before ellUlnerat ,d, this 'U t Ii n all 

i . end~ 20 to 4 feet upon the width of the lnarsh O'1'oun fi· east t.) 

west. llstallt 

'issuaneo of spring water through all porti ns of its 1 1. 
In several other lnarshes of smaller extent, as 011 th an(l 

~a1t River, near Ojata, tributary to the Turd River, ml c1 un tll'> Eore. t 

and Pa.rk rivers, it is known that saline springs conlO up "\ illi111 tll , r a of . . 
the 111(; 1'8hes, b.ecause, althQugh the strealU::; flowillo in the ar fr h, tIt ~ 

outf1 ~iI' wat l' i ·' brackish. 

Tln·ou, ..:hout nearly all the part of the Red River Van y wIt ' 1'0 hrack

ish water is found by the a.rtesian wen~, c.nd where it iufr u -'utl r ( n tH n .. 

1aro'e part of their water frOl11 springs. ~1ultitu( s )f ~ I i n~ pring,,· of 

fro 'h water, issuing' fro111 thick beds of sand antl t)Tavel whi jh a ,t \ r ~ ,}'(1 

are overlain by till, fOl'ln the very remarkable 0 ' 'y tra ,~ .\ J 1ile to 

1 luile wido, which extends about 9 llliles from south to north aloug- the 

high(~st .,. hore of Lake Agassiz in Akron and Tanberg, vVilki l 



ilurim: 

l' In aI'll in 

f th \" I' 
1 riv ,(.1 fl' 11 til , 

8 G SSIZ. 

In spnng-', a. jn, t noted and (l:-:; ob8e1' , 1 in th hunnel. 

pn ·h K of o-r uncl , 

usually no 1110re than [t fe, 8<Iuar 1'01:-;, H' n 11 .' t f l "W ;1 .]' " ill xtent, 

on which wh · at, oats, or other crnp:;, after .g rnlinl: tint:) a}(l h 'innino'}n 

al'par 'ntly healthy growth, are soon dwarfed l' ~ 'lled, \vhil ... d .' 1. i ( .. (lin 

ing land, sOlnetinles care-ely <li. til :::;uiBhnbl II tll a,}P £ ran ee (f ' the :oil, 

1S \~et <livid d frOlr1 the 'l)l'ecedino' l)\~ rat11 r ,110\ '11 
~ 0 J 

by the healthful growth of veo 'ctn.tioll nJHl } " ':fa't n'Y hl ry .. t. 1 11,.'· 

pe uliar spots faily ,ar after year to PI' clu(' any l' p, nn 1 their 

j 

-·hara ·t·r in field " whiell ntainly have a lJoullti 11 g r wtll ) \y£ yiug' J'l'aill 

i::; a souree of wonder and lund. e llj lUcu Ti'llrm 1". 111 ~ ( tre 

ery ::;i] ply ,xIlainahle, however, CJ :' tll pl· 

: u ugh V(ll1S 

n s 

.'a.liu amI 

alkaline artesiall and spring wat ' p l' 1 ~ t «1 1 

lay '1':-:; of gravel and sand and ROll1.ewhat pOl' tnt ts of tIt :> 

tin and lacustrine and alluvial lJeds, ulltil it · me' t tll (U1'£, awl i. 

there diffn::;ed through the soil of ( ~nu 11 ., ltl what la.:-,g' , al' <1, l lu H 

afi'eeting vegetation, though not is.' uing in 'uffi "Oi Jnt q lantity t( PI' Ln " 

spnugs. 

\ltlwuu'il the bowlders of the till within tll 

are Ino~t1y Al'ehean gra.nite, gneiss, and l'.. :'" t- l1in 

llortheast and nort.h, with fe', -pn b( 11.' II • U 

cent-of ]nagncsian lilne~ton ::> , derived fro 111 

ti 118 uull ::>rlyiug~ tlle drift and Qntcroppin no 

fonus a very considerable proportion, usuall m 1'e than halt, of the :-;11 all ...!' 

1'0 -. ~ frag'ulCuts inelosec1 in the till and f th e] ill 1\ odified iirut an 

alluvial deposits. Owing to the greater PI' of j iu ' in tl li m -

stone, it has been reduced more readil t) th . Tn T, and it pr )1 ablr 

has contribute 1 at least as lllU'It a.' th \1' ·lpan r 'k · t 

clay y lnatri., of the till, pulverized by the O'rill ' g (1 'ti n 

The powdered lin1estolle i.' OIle of the 111 .'" im rtaut i gl' li nt 

ch'ift. Oi. ~o]ved in th water of wells and spl'i b '" n ot 1 in tll 1)1'0 '>ding 

chapter, it Inakes thern hard, diulinishing- th .lil' ~ Hir bility f. l' ,va 'lill10' al cl 
for use in the boilers of ste£]n eng-in ,ut for (lrinking ( 1 d c ki b', 

n the ther hand, thi "' lenlent contributes a la.rg ::;hul''' t , ard TIl cillo' 
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th very ~ ,rtil ..nil of thi.· <listri t (1 proehl ',lllg' t.It IlHl,o'niticent Itarve~ , 

f wh ~ t which iU' i t : prin 'p<: .l x}J 1'1, and KOuree of wealth. 

A still laro')1' PI' p rti n of fL .. tlrift upon the prairie di~trict of Lake 

lZ Wel,' ,'U )pli;> 1 frolu th F 1't I~ier1'e, Nlobral'Cl, Clwl Fort Bentun 

..hal f rmati 11 (f til . ta ::; u; 'eriel':\. '"-rhe ..lre l\luKtl v :-ioft ::;hale..- r 

ha Te .. 11 Ii c1 no 1.0 vld ')r~ ; lit)1' (Ir--' tb ~y usually 

hI ~ of til till (\Jul ill gravel dep0i:\lt::;, 

x', ptill;-..; neal' th W ::l.t erl r of the (uwlent. lake, wbel'(~ the Penlbina 

Mountain 'arlIn llt an. 1 l)lat (; li , the b 'l :';;- I part of the Tiger RillK, aul 

the all I Du'} In untai ~ , ~ 11.. i t of these shales. ~I a.ll y KtreamK 

fl winO' (1 \TIl fi'om tIl ~e hiO'hl· hi have ut deep ra.vineti awl yalle~rK ill 

their ft·( ntal Inudl ~hale 6Tav 1 (ntward for 

ourse:.; ()il the Heel Hivur \ T alley plain. The 

til te1'll Illa1'gill of the lacuRt1'ille area c"lld on 

all th in~J' til 11 ' W stwan.l 11a a1::;0 a con,-ider

hrrasel. But the (Teater part of the Illaterial 

" ..ha -> b odKt ( the glacial drift i~ Iniugl d with ' the 

'11 -L, .. cncl Paleozoic lilnest( nes, doubtless 

oiv ·m to ' t , su'l tb wIle alkaline character "which is perhaps the 11108t 

n -t W r tlly q 1<- ity i .. 'llg'ui~hin (J' the Boil f this di~trict and of the plains 

1 'n, -t with th ::;oil of th Northel'n States and ana<lian 

T he sulphates of nw,gllesia and ~oda, \-vith 

o'eth r t 1'1 (1" alkali," which are pr.:>sent i11 cOllf'i(l

O'h -inl drift of the Hed River Valley and the westerll 

wIt 11 lue to the contribution of the Cretaceons f'halesT 

rrhiK :-< )lu Ie l UjU r 1 Jnatter was contained iu the Cretaeeous 

f ;., im )risolled and stored up in the eI'y' tille 

_ n the areas f the; -hale forma,tinll~ 

drift the ._:oil is far 11101'e alkaline than 

within tIll .' r -,( ,i 11 , w] L r an, Paleozoic, and i1'etaceous strata have 
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tl 	 drift through the grinding and kneadiub' a ·ti 1 of 

,'crir tion..: and analyses f th wnter:-s f ,Yolhi, lak ~ and 

iently indicated the effe~ts of this alkaline Inatter of tll 
'~uppl./. At the senne tim , the result of evaporation 

ii'mil th n duri g drough ,often producino' n PI' viously ]noist traets 

a " lin ncl alkaline effiorescence, was also noticed. Shallow and Hat 

1 n-O..d01 ti , in which the alkaline matter is brought by drainage from 

igh l' adjoining 1..: nd, thus ]l1ay have rnnny tin1es 1110re f the soluble Halts 

in tl1 ir .. 11 t11a th J verage of the district; and when theHe tracts b:.c ]11e 

ell' r " 1 their n10isture frmn a con iderable depth is drawn upward auu 

Tap l'c. ,t d . t the surfaee it leaves a v\rhitish-gray alkaline in'l'ustatioll. 

Th -", l ·w kalin Ian Is are unfit for agriculture until they have been w ~ll 

d 1'1n o' s v ral y ar~, which uwy frequently be done 1- r ditches 

only a f w f t de p , leading into lower watercourse , E..· pting :-such 

d "'pr .·i n aT d t e mar:shes and sloughs before described, all tlle land of 

tlliH li ·trict hC! s ~ t leaHt the v ry slight slopes necessary for 'ii'ee draina.g·e~ ' 

and is w 1 a lapted for the eulti-vatioll of wheat, oats, and uther " 'eals, 

c.l of the comm n . arden vegetables and s111all fl.-uits tIta are suitoa to 

th ' ·lim~ t The roportiou f alkaline lnatter in the till soiL, wherever 

tural drainage is not prejudicial but rather advC:tntag --'ons for 

11 	 her gTains, 

Al . the axial helt of the R.eel Hi er Valley plain alluvial dayey 

i lt 1.1 uall T b H' 1 1'8 tl river to a distance of 5 t 10 ulile on e h side 

and other tra ts are vered by fine lacustrino sedirnents f nea,rl tIt 

·he ·n, ·t 1', bordering the pro111iueut delta. platean~. The~e areas ha e 

S ill wllat POTOUS soil, c01uposed IllOStly of very fine > :uic1 or ro~k flour 
r< thor han true 1 v, eillg' thus similar to the bo'wlder-clay or till; but 

tlL :l rhat le ..s proportiou of the 'oluble alkalin salt~, \-vl i h 

111 PI' cess (f aqueous deposition of these Leds were pa,rtiall r rem ved 

aI. I by the ri ers into the :-sea. 

Th 1 ltas sa 1(1. and gravel, rnainly m difi:.d drift ';vc 8h d a\ ( Y 
fn n l 1,h III ~!tin 1 -, It and alnass d in the llul,rgin of Lake Agassiz by 

it. tri nt'lry glac' <.1 'ivers, also contain le'~ alkalin J matter than the till. 
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T h Y I c: v a lar J'e ino,!, client of lilTI stone gravel, sand, and fine d tritns, 

'0 that their ::ioil is usually fertile, while the very porous sub il pCl'lllits 

early sowing and is favorable for the rapid gTowth and early lnaturing of 

The unique tracts of dunes, however consisting of barE, 'and drifted 

the winds or partly or 'wholly covered witL grasRe~ ~nd otLer herbage, 

e~, and all trees, ,yhich occupy extensive portions of the Sand Ifill, 

~ he en e, and ARsiniboine deltas, are th 11 ._ Ives worthless for aOTicultural 

ev n afford only scanty pasturage. But lnnny well-grassed 

pat· f ground lie in the hollows aIllong the dunes, 'where herds find 

g £ rao'e. 
P I' ably th p .rts of this district that are 'worthless to the farnler, 

mpri ing the sand hills, the alkaline undrained depressions, permauently 

wet sloughs, the steep bluffs or banks f the watercourses, and very 'tony 

III rainic tJ'acts, alnount t o'ether to no lTIore than a fiftieth of the whole 

• UI tr . E ewbere all this vast area is fertile and easily eultivated, with 

c 'id 1'a11e diversity in the ,oils of its different portions, dependent ' 011 

th I atur f the drift, lacustrine, and alluvial formations, and on their 

i · OI S f drainage. rrhe black soil has usually a thickness of 1 t 2 

£ t, this color being clue to enriclllnent by the deeaying vegetation of ell 

he y a1' an 1 eeuturies since these deposits were fornlec1 during' the Ice 

aO'e G d t its close. 
Looking forward to no very distant tin1e, it may be foreseen that nea,rly 

th 1 I here will be brought under suceessful cultivatiol1, aua that (. 

'arming population of probably a million people, perhaps even tvvi -. or 

t1 ice this nurnber, will live on the prairie area of Lake Agassiz. lfauy (If 
th m will l") as inlllligrants, and in their selection of tlus rich fanning' 

r gi n f, l' their future homes the lTIOst ilnportant inquiries next after th .:e 

ne rnino' the native quality of the land win relate to clirnate. The rain-

all a 1 the teniperature not only affect very closely the health and olnfort 

of tl e e pIe, but the also detel'lnine whether the crops s wn 01' planted ill 

a na Hall y productive soil and tended with patient and faithful eare shall 

br' 19 £ rth an abundant or a scanty harvest. 

, 



Ao·a.st;iz, whidl is fa 

having l'eCor( ., 

St. V iu 
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! 
ta tiolls, 1 82. 

• t . l'aul. . .... .. . ... . . ..... .... . :!~: . U 19 :IT.60 
Dulll t h .... . __ . .... . . . _. . ______ :l. 02 2u 32.07 

Moorhead .... __ . ...... __. ___ ... :34. 01 17. U7 10 24. :n 
t. in ,· n .... . ... _..... .. . _. . 2:!.4.S 14.44 10 1 . 15 

, innipeg. ___ ...... . ..•.... . . _. 20. 75 17 2l. 8 1 

Bi. mar k ... . .... .. ... __ • .. .. .. 21. ~IJ 10 1 . 80 
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CLI MATIC ON ITIONS. 

h ) rinu uf "\ 'ea 1 r sel'vations have 

en nlade ( r J h r 1 f( r th ' lurp." ~..·h ibitillg y tIl ir 1'e "' l'Il~ 

the 0 ' :'llerul ·lilltati , 'OlHlitiuns f th .' outbwesterll part of the aren. of Lake 
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The c1nount of the avcrag or nonnal pn~eipitation fl r e:wh 111 nth· t 

t1 five station::; in tho ITliited States .frolll the datu of t1 il' ~tnbl il-\ l lII ~ll to 

the end of 188G, and at Winnipeg during the fifteen y -m" 1 )71 to 18 

ar noted in the following table: 

....\ormal p/'cdpil Uon, iu ·inch Ii, / 0 1' eaoh ilL nth of f7t ,1/ a1' • 

• tntiu s, 

l\luoclHll d ••••• • •• . ••••• 
St. jut t, . ___ .. .... _. ,3 

.57 

.54 

FrOln these tables it is seen that the Illeall annual pre ipitatl n of 

111 isture as rain and snow at Efferent places ill this district l'ung''-' ' ii'Ol Il 1 

to 32 inches. It is lllOst upon the "rooded euuntry east c w.1 111rt f 
the Red HiveI' Valley; on that valley plain its H.verarre is about ,;.; in I 
but w :;t yard it d·l' ~ . ::j s to 1~) inchc:5 at Bismarck. 

The IllOst plentiful precipitation is cluring the sea on () th 0'1' _ 

cr ps incren..s-ing, Oll an average for the whole district, froill about 2 ill ~h lS 

in A , ril to 3 inches :in ~1ay and 4 inchet' 11 ;'.Tulle, whieh 1::; usually tlJ ::. 1110 ,t 

rainy Illonth; and decreasing to about. 3 i11eh in .July, neaJrly th ~... III ill 

Augu::;t, and 2 -~- inehes in SepteInber. But 111tLUY years depart widel frou1 
th averag s, there being S0111eti1ne.' durillg ~ ventI eon;.; ,cutive. }' 
e cess and during other i~olated or eonseeutive rears a de£eieut'y of nin

fall. :During the fifteen to twenty year' siue , agrie111tural R 'ttlenlonts weI' 

first In::tde in the Red River Vall Y south of the internatiounl bouud' r. J 

the rainfall and tenlperature, thougil s1 LOwillg Ina1'ked eontrastR ill differ 11t 

year ' J have always been so favorable £ l' fanning that there ltas 1 en n 

instance of failure 011 tIJis valley plain to secure at loaBt a ryellt,rall l' -' 111 

nerati harvest~ while I110St of the y an; have yielde<1 very abmHlantl '. 

A large portion of the rainfall if; 1rought 1 thunder sho\· 1's, whiehT 

Ill3)Y occur a,t auy hour of the day or llight. Tenlls ()f eloud (lild 111nl' "} 

r I ,:' rainy \' ather, due to broad 8t01'111S tl).at swe -'1 &'oln yve::;t tu ea 't, 
MON xxv--38 
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occasionally occupy one, two, or three days, or very rarely a 'whole week ; 

but n the average, in all seasons of the year, this region has [L large 

ITlajority of clear days with bright sunshille. 

In addition to the recorded rainfall, ~easons that have a considerable 

supply of rain, with at least a 11loderately lnunid atlllO. 'phere, reeeive lnnch 

llloisture in the fonn of the nightly clews, which greatly help the gruwth 

of crops; but in semwm; of (lrought, with an arid atnlosphere, "when all 

veo'etation gasps for 1110isture, the nights eondellse little ur no dew. 

In winter the snow is C01l1Dlonly about a foot deep dlU'illg two or three 

111 ntbs, from DeceJnher or .January to l\lareh. SOlnetilnes it eOffiGS earlier 

or stays. later, and very rarely it attains an average depth of ~ or 3 feet. 

Nearly every winter has frol11 one to three or four severe storms, called 

blizzards, in which the snowfall is accolnpnniecl by a fieree wind and often 

by yery low tenlperature. The air is filled with flying grains of snow, by 

which the vie'w to anv eonsiderable distance is obscured and the traveler 
.1 

finds his ey ·· -. ~ -on blinded in atteIl1pting to move or look in the direction 

from which the stonn conles. rrhe earliest snows, which, ho-wevor, are 

likely to he soon 1I1Olted away, usually fall during N overnher, but very 

rarely they eome as early as the middle of SepteID.ber; and the latest snows 

vary in time frOID. ~'larch to ~Ia. T . 

l)uring a series of years of prevailingly copious rainfall and snowfall, 

extending fr0111 1871 or earlier to 1884, agriculture ,vas partially ur genor

ally·uece·sful upon a large area reaching westwanl fi'OIll the .,. utln\r . tern 

borders of Lake Agassiz to the l\1issouri River. Then a series of five pre

vailingly dry y aI'S, with long tenus uf Revere drought, extended to 1889, 

during which the crops of that area were tnostly very seanty awl for large 

tracts were several tilnes an utter failure, bringing great distress and dislnay 

to the people, luany of Wh0111 w ~re con1pellecl to abandoll their lands and 

homes and to reIllOVe to 1I1Ore favored lortiolls of the ·ountry. A Hew 

cycle of plentiful rainfall appears to have begun in 1890, 1891, and 1892, 

giving- again m.agnifi ~ent harvests in the region froln Ih~Yill'i Lake to Bis

rnarek and southward, which had suffer:leI 'most ,~ everely by drought. 

Fluctuations a/lakes and str·ea'lJls.-Through the past hundred yeal's rnax

inHllll and minimulIl 8tages of the r)'reat Laurentian lakes have alternated 

4

• 
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In cy ~les of about a dozen y ears, during "hich conlparatively scanty 

average rainfall for several years wa~ followed by unusually abundant 

rainf~ll1.1 'Thet:ie fluctuations are silnilar with tho.:'E. just noted ill the rain

fall of North Dakota. Besides such short ?ycles, ilnportant secular changes 

of the mean annual precipitation in this State, occupying considerably 

longer periods, have can' ld remarkable ehanges in the levels of nUll'lerous 

lake ,vhich have no outlets. 

Devils Lake 2 thus shows eviden e of having attained, about th year 

1830, a level 16 feet higher than its low stage in 1889, reaching at or near 

the fonner date to the line that lill1its the large and dense tiulber of its 

bordering groves. Below that line are only snlallm' alld scattered trees, of 

which Capt, E. E. H(~el'lnall inforrrwd Ine that the largest found by hitn and 

cut a few years ago had fifty-seven ring '" of annual growth. vVithin the 

twenty-five years since the building of Fort Totten this lake has fallen 9 or 

10 feet, and it has fluctuated 4 feet under the influence of the changes in the 

average annual precipitation of rain and snow during the pat:it dozen years. 

The high stage reached by this lake about sixty years ago appears to 

have been lirrlited by an avenue of discharge eastward into Sttunp Lake, 

which rose at the saIne tin1e to within about 3 feet of this height. The 

latter and Slnaller lake, receiving no larg tributary and lying in a basin 

that nowhere extends ITlany lIliles fron1 the lake, was prevented by evapo

ration fron~. rising quite so high as Devils Lak , which during y ears of 

abundant rains and snows receives a large tributary , the Mauvaise Coulee, 

chaining a broad area that stretches GO lniles northwestward to the Turtle 

l\fountain. The outlet fr0111 Devils Lake into Shnnp Lake \vas nearly clue 
eastward fi'Oln .Jerusalern, situated on Larlloreaux Bay at the Inost eastern 

portion of the entire lake shore. vVith an 0 el'fiow at· this point, Devils 

Lake may Inany times have b en raised to this beach by the periodic 

val'iations in rainfall during the luany centuries since the Ice age.3 

I Charles 'Vhittle. e "On fiuctuations of level in the North Americau lakes," in Smithsonian Con
tributi ns to Knowledge Vol. XII, 1860, pp. 25, with 2 plates. G. M. D a w ou, ill Nature, Yol. IX, pp. 
504-50G, April 30, 1874. Bela Hubbard, in Popular. ience Monthl , Vol. XXXII, pp. 373-387, .Ja n., 
1888. G. K. Gilbert, in The Fornm, Yol. V, pp. 417-428 June, 1888 . 

... , p p . l 9- 171, ith PI. XVI1r. 
:J 'ompare with Mr. Gilbert's hypothcti explanation of the Stansbury hore-line of I ..ftke Boune

ville, U . S. Geol. urvey, Monograph I p. l 6. 
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t the thne wheu the last ic :'- 'heet retreated, how vel', tl 

·waters of Devil::) and Shunp lakes ·were rai::;ed tC) a. ~]lOre-line \vhich now 

ha .. a, ~light c. 'out fro111 ,y ,t to>'~t, lyillg ~1 tu 25 f-, -,t a.l ove th low 

stab'e of Devils Lake in L 8J. This sllOr~ is traceable around both lak 'l.' , 

pa'sing above the water~hed that 'lll w di illes tll ,m. At the S~U11e hight, 

as show by Ie ,lino ', a w ll-mark J wat ;>rCOllr '0 i~ found rUlllllnO' aero. '::) 

the present ·watershed between the ,vest part of Stunl}) Lake anLl the 8h y
eun Cl I ' er, i s tion 19, township If 1, raub'e Gl. This glacial ,h, uiel 0 

utflow has' , n arly flat hottom 150 feet wide, and is bordered on buth 

sides by lYloderately steep llloraillic hills 50 to 7[) feet high. 

·vVhile the i . , border was retreating across these lake 1asins the inflow 

from it" melting produced a large outflowing stre:ull, but there is no proof 

that any tiIDe sillce the departure of the iee has been 0 hlllniJ as to raise 

th la.ke.' to this ('1annel. The heav gro·wth f tiu1horwhich in InallY 

pla,ceB borders the lakes extends a~rm~s the higho8t beach ridge or line of 

rosioll to the next shore, which, as b efore noted, is the limit of th fore._'t, 

n 1 heret 1'0 is beli -'veel to have b ~ ->u the lake 111al'o'ill ~iu '0 the 1 (l'innin0' 
I':) 

of this century . Though the clilTIate so lately had during a considerable 

tern1 of y aI'S lore rainfall than now, it was yet surely 1'>'8 than the aver

a allloullt iu the r gion of th) Laurentjau lak ~B and in N ,y Eu6 'lawL, 
else the levels of both laIc, lI1USt have been raised tu overflowi (·-that 

i , to the ontiuuous highe 't shore-line and channel of discharo. southwest 

of t1.llTIp Lak . 

'rhe following are notes of the t..levatiolls of these lak ,of their fon r 

hoI' -lines a , their pre~ 11t level ' awl of this outlet. .A. slight <Ii l' u

ti, I nplifting, like that which gave to the beaches of Lake Agassiz th .,ir 

northward and eastward ~ ~cents, is shown by the glacial' shore-line, \,vhieh 

i' II W level through its western 18 lllile ~ frOlu nfinnewaukall to the city of 

Devils Lake, but thence rises eastward ftbout 3 feet ill a distan '0 of 16 

luil to J rusalerl1, and 1 foot lTIore in the next 6 miles southeast to the 

hannel of nutle . 
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1\ oies of le~'eling ,in the v 'cinUy of DC''-''ils an d ttlrmp [a.ke . 
et, hove 

til , a. 
Itailway at passellger station, city of Devil~ Lak _- ___ - __ ___ . _ .. ________ - 1, G4 

Hailway at l,assenger tation, IVIin ewankall _. __ .. - - - - - - _- - - _.... .. _... _.. 1,461 

Devils Lake, surfaee of wHiter Augnst 8, 1887 . : . - _ - __ - - .. - - __ .. ___ . .... . . _ 1 431. G 

DeviL Lal in 188~ .. _ . ..... __ .... - - - ... - . - - - - .. . .... . _.. . . ___ ... _ ___ . . . 1, 4,:,0 

De il Lake, highest and lowest, stages <luring the year~ 1 0 to 18 D .. 1,434-1, 0 

Stump Tk ke, surface of water \ugnst 12, lR"7 __ ., - . _ - .. .. - - - - - " " . __ - - _. 1, ·HI 

Fonner shore·lines of Devils Lake at MiIlllewfl,ukan and tho city of Do ils 

Lake .... _. - .. - ... - - .. - - . - . - . - . - - . - - - - - - - - - - . . . . . . . . . . . . 1i 4.31, 1, 44(; 1, ':1 D 
Former ,'hore·lines at .Terusalem on Lamoreaux Bay _ . _- - _. .. _ 1,454, 1, 44G, 1,430 

Former ..hore·HueR of ~tUlup Lake. _- - .. ..... . .... ... . 1,455, 1,443, 1,433, 1, 4~G 

Dottolll of chanuel of outflow from StuUlIJ Lako to the 8heyenne River _. ___ 1 454. (j 

rrhe eleva.tions of the forlner shores of StUl p Lak vvere deterlllill _, c1 

,.- levelino' on the northern sl pe of a. pr0111011tory of till, whieh wa.' an 

is]anc1 at tIl - time of the higher shore-lines, rising to 1,4,),_ feet, III the 

as part of section 21, to\ ship If)1 1 range Gl. Postgh cial deposition of 

alluyiulil, 1roug-ht fron1 ~light ravinGs gullied by rains on the acljoiniug 

n ()raini · hills, In" y have raised the beel of the channel of oYf;rfknv 1 to 3 

t t, or possibly n101' . rrhe outflowing river, like the River vVarr=-ll, wa. 

cvi£lclltly shallow during the greater part of each year, corresponclinu. to 

the gon rallevel of DevHs and Sturnp lakes, then confiueut; ana w11 ile th 

glacial 1ne1ting was In . . t rapia (hu'ing the ~ununer rnonths, thi~ somewhat 

extensive 1 1y of water a,nfl its outlet were probably raised no 11101' "' than 

a fow feet above their lninl1nunl '.vint r Ktage. 

B ",ides the forlnerly higher stan'''8 of these and other neighborin 

lnk .~ it i~ also kuown that they have stood continua.lly lower than ll(HV, at 

lea~t 1 T several feet, dUl'illg a long perin 1, sufficient for the growth of laro'e 

r lSts on the shore. of Sttnnp Lake, and of the North an.!l South WaslI

ingt 11 lakes and Lake Coe, in township 14., ra.llo·e 63; for th:s is 1)roYed 

Ly subnl 1'0' 1 100 " and stUll"lPS, the la.tter standing rooteel in th soil where 

til ~ O'1'ew. ~1:any of these logs and stlllnpS have heen hauled nut. 0 tho 

southe:l .' terll hay of Stmnp Lake by the neighhoring fal'mer:o; for usc a.' 

fn ,1. Thi: prolnllged ep< ell of cOlnparative desiccation In( y have eoincid 

with the ) ~t ITlore arid conditions ill th 11' at Bu:in, w·hi 11, as -how 1 
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Russell, appear to have entirely dried up Pyralnid, vVinnelnucca, and oth l' 

lakes f Nevada about three hundred y aI'S ag.1 On the other hand, the 

high ::;tage of Devil::; Lake before mentioned was Ileal' the tiTHe of the highest 

known flood of th :.. Red River, in 1826, when its water rose 5 feet above 

the surface where Winnipeg is 110W built. Likewi::;e it should be noted 

that theltio'hest lrno,vn stage of the Laurentian lakes was in 1838, when 

Lake Erie st G feet above its lcn\7est recorded stage, which was ilJ the 

winter of 1 19-2 _. 

TEMPER 'l'URE. 

wing' to the o'eographie. position of the ba ju . f Lake Agassiz, in the 

central part of a large continent and nearly equidistant between the equator 

and the north pole, the difference between the Inean temperatur ~ of SUI -

Iller and winter i:; great, the winter~ being very cold and usually smne 

p rtiolls of th ~ SUl11111er8 very hot. The temperatul'e, however, is 11lOStly 

cool and invigol'ating tlll'ough the six or se en lTIcnths in which the land i 

work ed and its harv st gathered. 

In 8Ullllller there are eornnlOu]y only a few excessively hot days (80 0 

to 100 0 F.) in a single heated term, which is preceded and followed by 

10nger tern ~ of agreeable eoolness, even at luidclay. It is also il11pOl'tant 

to note th~t, however hot the days 111:1)' be, the nights, almost without 

exception, through the ,,,hole SUlllller al'e e J and favorable for refi'eshing 

sleep. 
In winter, though the t€ll1perature iR continuously helow zero of the 

Fahrenheit. seale, even at Inidday, while the sun shines brightly, during' days 

Rnd oc('a~ionally weeks together, the dryness of the air lnakes the xtreJlle 

cold (10 0 to 40° below z;ero) no 1110re difficult to endure than a temperature 

25° to 50° higher with the 11101st air of the region about the Laurentian lakes 

and on the Atlantic coast. Usually there iR no considerable thawing at 

any tirne during' two or three 1110nths of the winter. The ordinarily seanty 

snowfall, which gi ' s a sheet. of snow Keldorn exceeding a foot. in average 

depth, is lil ely to serve well, if not too 11111(:h drifted by gales at the tiule 

I Geologic. } History of Lake L honta.l1, U. S. Geo1. Snr ey, Mon graph I, .Pp. ..23-237, 252. 
ompar G. K. GilLert's Lake Bonneville, Monograph I, p. J . 

http:honta.l1
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of its fall, for sleighing and sledding through this whole period of steady 

cold. This seas Jll, t 0, is 11101'8 sharply deInarked t.han in 1110st other parts 

of the ITuited States. It is begun by a sudden cold ,vave, generally during 

the first half of Novellber, whieh freezes the ground and stops the late 

autulTIn work of plowing; and the retur~ of wanuth in spring is by a sud

den transition which rapidly 11181ts away the snow and soon thaws and 

dries the land sufficiently to prepare it for the seeding of the broad wheat 

fields. 

The following table shows the nlean tenlperatures at the six stations 

before noted. In the United States they were computed fronl the daily 

extrmues of te1nperature during a period of nine years preceding the end 

of 1888. At vVinnipeg, Manitoba, the average is drawn froln observations 

begun in 1871 and extending through fifteen years. 

Normal temperature, in degree,~ Fahrenheit, fo1' I~a ch l/l.onth (tnd f01' the whole Jlcar. 

Stations. Jann· Ji'ebru· March. pril. Mav. I,Tuno.I.JUIY. n · Sept,·n!. Oeto- INo ~III' De(:em- Year. 
ar . 3.1' . ., guHt. ber. \)e1'. her. utlr. 

- -----_._- ------ - - - --- - ---- ---- ------
St.Paul.. __ .. . . . ........... 7. 9 15. 6 27. 4 46. 3 68.6 68. 1 1 72.4 69.6 60.1 48 31.3 18 43.6 

Dnlutll _.. __ .. _... _..... ... 12. 4 21.9 37.7 48.6 5 66 6-!.2 56.1 -15.2 29.4 16.7 38. 5 

Moorhead ....... __ ... . . _._ . -4.8 <1. 2 18. 6 40 3.8 1 64.3 (i7.S 65.3 56.2 4::1.1 24. 8 9.7 36.9 

SLViueent ...... .... . ..... ---9.6 -0. 6 13. 2 a6.2 32 622 (j ij ':! 1 62. 8 5:~ .4 40 20.6 33. 4 

Winnill .. .. .. .... .. .... .. - 5. 7 -0. 1 11. 5 33. 7 52. 1 Ill. 5 65. 8 63. 6 51. 7 39 16. 7 2 33. 2 

BisIllurek . .......... _... .. _~~ 20.8 41.4 1 55. 7 ~ 69.5 H7.2 ---.!!.7_ 4;3.9 ~~~ 39. 4 


Mean for entil'e dis· . I ! 
t.1'id .. . _..... .. . __ . -0.8 6. 1 . 9 39. 2 1 6:J.5 63.2 1 67.8 65.4 55.7 4:l. :! 25 10.ll 37. 5 

Ice on the Reel River closed the seas n of navigation at 1\'IoOl"head 

and Fargo in the years 1 1 to 18 ~ 8 at dates w hieh range fronl the 11th 

to the 2C)th of N oV81uber; and navigation was opened, with the breakiug 

up and departure of the ice, at elates frOlu the 12th to the 24th of April.. 

Thronghout the J ears 1889 and 1890 navigatioll was suspended because of 

the low stage of water. 

The first ~ vere fi'osts, destroying tender vegetation, occurred at 1\1001'

head and Fargo in the years 1881 to 1890 at dates f1'o111 Angnst 25 to 

Septernber 20; and the last severe frost there hl Hpring during the smue 

years ranged fr0111 l\lay 2 to .June 8. At St. Vincent these dates for the 

first were fr nn August 4 to Septelnber 20, and for the last flO 1m April 29 

to June 8. 
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T he nearly Ie e1 vast prmrIes are funy ,xpo 1 to all currents of the 

air, and during' the 1110st windy n10nths, which are in the spring and autlllnn, 

th · seml1 very bleak to one who h($ previously lived only in districts7 

where the surface 1110stly receives a partial shelter fro111 the force of' winds 
by the undulations of hil1 and vales and by the pre nce of forests and 

trees cultivated for ornalnent and shade. 1-'11e 1110Vmnents of the atln _ ~

phere on th . prairie distriet of Lake Agassiz do not appeal', h wever, to 

exceed in th iT aggregate arnount those on its wooded district, or on the 

b:- .sins of the Laurentian lakes, or on the Atlantic seaboard. Exposed 

pIa . throuo'hout the areas, as the tops of hills, are quite as se erely 

Rwept b r gales as the prairies, ·where they are so lnueh nlore obse]' J 
in the e lUI on experience of the people. One of the n10st c1esirable 

inlprov · lll n ts of the prairie hOlnesteac1 is th l cultivation of rows of trees 

cUed wincl-hreak~, about the buildings. 

' Vinds usually light, but OIl Inany days heavy, are Tnovil1g ahnost 

ontinually (I er this area, with variations in their direction to every poillt 

of tll ernnpa. s. FrOlll the hourly records of the veloeity of the winch as 

measured by self-reo'istering anernOlneters during the seven years fi'ol11 1883 

to 1X8~), i elusive, tlwir]J ,(ttl vel ,ity for this \\Tholu period was 6.58 rniles 

per hour at St. I aul, 7.28 m.iles at Duluth, 8.81 miles at St. Vineeut, and 

9 Iniles at BislT1Hrck 

vVith th S Ineans it will be instruetiv to cornpare the records of 

several st< tiOllS in othcr parts of the country during the san1e time, which 

h vv for hORton, "NIaRs., a IH8<Ul velocity of 11.18 nules per hour ; New 

Y rk City, f'.30 rniles; vVashington, I). C., 5.3~) Jniles; Savannah, 7.12 

I1'liles; Chicago, D.01 l11iles; Cincinnati, b.f>5 luiles; St. Louis, 10.f G luil .~~ ; 

N N" Orlean::;, 7.2() rniloK; Onlaha, 8.0[) mileH; Denver, 6.99 Iniles; SaIt 

Lake City, :).18 Juiles; Portland, Oreg., 4.94 ]l1iles; San Franci , ( .94 

111iles; auel San Diego, CaL, 5.61 Juiles. Arnong sixty-six stations of the 

lTnited States Siernal Serviec thus tabulated, the nlaxiJnnrn nlean veloeity 

of the . ind is at Dodge City, Kans., 11.48 Tniles per honr, HJ1U the rnini

lllUln i:::; at Lynchburo', Va., 3.76 Iniles. The least willdy station of the 
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United States, however, appears to he Phrenix, Ariz., \vhere the record,_ 

of the yean; 1870 to 1 1, inclusive, showed a TIl an locity of onl 2.37 

luil R. 

~"""'LORA OJ!" TIn!} BASIN O"F' THE RED RIYER O}1' THE N ORTH. 

Upon eV8ry portion of the land area. nf the glohe, the flora, or aHsenl

bhtge of species constituting its Jnantle of vegetation, is a. very sen::;itiv ~ 

l' o'ister of its aggregate elirnatic eonditions and of the value itt; Roil f)1' 

agTiculture. IH alnlost. an equal degree, also, the fauna, or repre8entatioll 

of anirnal life, testifies what the capabilities of the country w~ll he for 

; 

pasturage and stoek raising, aHd what cr6ps will he ~mc ,m;sfully cultivated 

by the farnlor, even before the corning of the aXll1::Ln to fell tho forest and 

of the plowluan to draw the first furrow on the prairie. The vaHt herds of 

buffalo 1 and the frequent droves of antelope and elk whieh rnarned over 

this district previous to the advent of the 'white nUlH were a prognostication 

of the present ranchlnan's wealth (f eattle, horses, and sheop, feeding' in 

the valleys and on the plains froIn 'which th(~ native tall ganle and the abo

rigiual hUlltsrnau have so recently vanished. The nutritious aUt] al)llllclant 

grasses and other herbage on wbieh the wild herds fed are no sueeeeded 

by luxurallt fields of grain, or, growing in the yet unbroken sward, they 

now fatten the beef, rear the hroncho and thoroughbred horses, and produce 

the ,vool, which are exported to Ohieago and 1110re eastern 11larkets. 

Though no strongly defined line of cHvisioll ean be drawn beb" ~n 

different portion::; of the flora and fauna of the country fronl the .Atlantic to 

the Hocky ~Iountains and froJH the Gulf of ~lexieo to the Arctic Sea, it. is 

! The ear y immigrants fOllnd tIle bones of bnffalo 8 sC:LttCl'ell h ere antl there tIlr(.ugIlont tIl 
whole pl'a iri region. II aecOllnt of their comIllerei~LI rune for sugar refining a,nd fo r t.he lll:111Ufac
tllre of superphosphat , these hOIH\S wme collected :Lutl sold at the rail way staMons t nring the fir t 
two or three years after the r a il way was built iuto any n ew I,art of the conutry. A Leap of hntfa.lo 
hones ' hi 'l I ,W beside tl 1'1 ilway awaiting- hil'ment < J Langlloll, N. llak., in Augnst, 1 8!J, me:.IA
llretl100 feet uy 20 feet in area, with an average beight of 4 feet representiu r pl'o},ably two or tbree 
thousand animals. During the sallLe month 1 aw a much larg r pile of hon e a t Minot, in the 'a,mc 
State itli contents bein(r estimated as equal to 200 feet by 30 feet. by -1 feet. Th dealer infol'TlIcd me 
that t he veight of this pile wa a.bollt 600 tons, and tha,t during the pre d ing part of tho year III 
had pmchased and already slLippc(l som 1t 0 " the a,erage price l)a ill i g $ • p e r ton. During 
the one forenoon when I was there ten r ll1 ,r wag nloads of bon w( 1'e 1.1 ought ill by the fa,rmer. 
from th r eg ion aronnd. Probablyne ,rly all that conld be found in the \ ' inity w ere collee ad tl uring 
that year. ( ompare pa,ge 139. a,nd Geology of Minnesota,. Vol. TI, p. 516.) 
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nevertheless true that great contrasts exist hotween the eastern rogion, with 

its plentiful rainfall, and the dry western plains, as al~o hetw~ ~ II the ahllo t 

tropical :onthern margin of the United States and the tundras beneath the 

Arctic Circle. In traveling fi'om the Olle ~ ,,,,holly forest-covered country 

of tho eastern States a.rros::; the prairies to 'the far 'western plains, bearing 

cacti awl sagebrush, there is observed a gradual change in the flora, until 

a very large proportion of the eastern species is left behind, and their pIa, s 

are taktnl by others capable of enduring' lllore arid eonditions. Likewise 

in going fron1 St. Augustine or New Orleans to Chieago, St. Paul, "iVilulipeg, 

and Iluclson Bay and Strait, the palnLettoes, the e\Tergreen Iiv , oak, bald 

cypress, southern pines, and the festooned Tillandsia or "Spa,nish 1110S8," 
are left in passing fron1 the southern to the northern States; and instead we 

find in the regioll of the Laurentian lakes the bur or lllOSSy-CUp oak, the 

canoe and yellow bil'eh ~~, the tam~araek or Alnerican larch~ the black spruce, 

balsam fir, and the white, red, and Banksian piues, while farther north the 

'white sprnce, 'ginning' (l,8 (1, 8I11all tree in northern New Eng-land. and n 

Lake Superior, attains a nwj estic growth 011 the lower :Mackenzie in a 1110re 

northern latitude thaIl a large part of the Ino~s-covered Barron GrOUIlaR 
which reaelt then ~ ~ eastward to the northern part of Hudson Bay and 

Labrador. Thus, although no grand topographic barrier, like a ldgh 1110Un

tain rangf.~, ilnpassable to species of the lowlands, divides this great region, 

the transition fi'Olll a hmuid to an arid clilnate in passillg westward, ana the 

exehange of tropical warrnth for polar eold in the journey fr0111 south to 

ncnth, are a eornpaniod hy gradual changes of the flora by whieh in the 

aggregate its aspeet is ahnt ..'t cOlupletely transfonned. 

In the central part of this large area, the basin of the Red River of 

the N rth, with Iny geologic exploration during a half dozen SU111merS, I 

have given carefnl attention also to the geographic lirl1its and relatiye 

abundance of the species nUl,king np the flora. It has been interesting to 

fiwl there the interrningling and the houndari~s of species whose principal 

hOlnes or geographie rallg~0 lie l'Pspectively in the directions of the foul' 
cardinal points, east and west, south and north. 
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FOREST TREE AND SHR,UBS. 

~Iany species of tree, which together constitute n large part of the 

eastern forests extend to the Red Hiver hasin, reaching there the \y 'tern 

or northwestern boundary of their rallge. Anl Uo· these are the ba:sswood, 

sugar luaple, river ll'laple, and red maple, the three species of white, red, 

and black ash, the red or tllippery chIl, and the rock or cork ehn, tll J but

ternut, the white, blu', n,nd. black oaks, .irol1"vvo d (Osttrya 'V'irginica 'Vi llel) , 
the American horllbeau'l (()wrpinu8 caroliniana\Va.lt.), the yellow birch, the 

larg'e-toothed poplar, white and red pine, arbor-vit~, and the red cedar 

or saVlIl. A few species of far northern range find ill this district their 

:southern or southwesteru linljt, n~tlnely, our two species of llloulltain ash, 

the balsalll poplar, Banksian or jack pine, the black and the white spru :. 

balsaIll fir, and tarnarack. 

S _ Le of the ea8tern shrubs ,vhich rnake the undergrowth of our forests 

also attain here their western liluits; 1mt a lart;er proportioll of t.h.' than 

of the forest trees continues w ~t along the strearn cour~es to the Saskatch

ewan region, the upper ~fissonri, and the Blnek 11ill8. Anlong the :-;hrubs 

that reach to the borders of the Red Rive.r basin, but not farther westw~1J'cl, 

or at least southwestw I'd, are the black alder or v{interberry, the rnoun

tain holly, the stag-horn sUInach, the harc1haek, the hnekleborry, the dwar 

blneberry and the tall or SWaInp blueberry, leatherwc od, and sweet fern. 

Shrubs and woody elilnber~ that have their northern or northwestern 

boundary in this basin ine1ude the priekly ash, staff tree or shruhby bitter

sweet, frost grape, Virginian creeper, and the four sp , ies of round-leaved, 

silky, panicled" and alternate-leaved cornel. On the other hana, shrubs of 

the north which reach their southern or southwestern limits in the Hed 

River basin include the Jllountaiu luaple, the few-flowered viburnum and 

withe-rod, several species of honeysuckle, the Canada, blueberry, the , w

berry, AndYOlnecla polti:folia L., J(abnia .r;lmtca Ait., Labrador tea., the Canadian 

shepherdia, sweet gale, the dwarf birch, green or mountain alder, beaked 

hazel-nut, Saria: balsClmife-rft Barratt, and S. mYl,·tUloid S L., val'. jJerFtc'lla1'i" 

A1ldors., black crowberry ere ping Navin, and the American yew r e l'ound 

llelnloek. 
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o tree of exclusively western ranO'e xtends east to the Reel Ri er 

ba. in, and it has only n few western speci .. ", of shrubs, of which thf~ most 

noteworthy are the alder-lea.ved Juneberry 01' serviee berry (in 1\1<1nitoba 

eOJl11110nl) ealled "saskatoon "), the silverberry, and tho huffalo-berry. T o 

tlp8e are alRo to be added the shrubby fEnotlt 1'([' all)-i(~aulis Nutt., whi ··h 

occurs chiefly as all irm11ig-rant weed, a~ld the sUlall-leavell false indio.o, 

which aboluHh on rnoiHt portillllH of the prairi(~. The silver ,rry (usluilly 

called "wolf willow" in the Red HiveI" alley) i:' COl111110n or abundant fro[11 

Clifford, N. IJak, and fr0111 Ada, ~linll., northward, fonning patches 10 to 

20 rods loug on the prairie, grnwillO' only ahout 2 feet hio'h and fruiting 

plentifully, "hat in thickets hecorning G to 10 £ et high. Its silYerr whiti .Jl 

foliao'e and huit nlake this shrub a \ ery conspicuous ~l1ld characteristic 

leI ,nt of the Red Hj, "'1' flora. 

The single species of true sagebrush belonging to this basin (Artmn'isia 

canc(' Pursh) extends cast in N rth I)akota to th Heart 1\1ound, G ruiJes 

llortln -:-:t of ,Valhalla, or 35 Iniles west of the ~l d River at Pmnbina, :uHl 

to a hill dose 'west of the Sheyenne River, about 8 lniles south of Valley 

'1itv i!Towing ill both l'lctees on outcrop. of the Fort Pierre Hhale. It 

attaills .1, h -'ight of 1 to 3 feet, ~L1HI the tough wood of its bas ~ is 1 to 1 ~ 

illehes in dian-leter. .A rtemis'la, fj~-i.rrida ,Villcl, cnDed " pasture sagebrush" 

h 1\Iac un, is ahundant thrnub'hout a wide ~ rea w _, stward, extending eCl.~t 

1 call r to "tll . rido'e" cast of En1erson, ~Ianit ba, the Fall~ of "' t. Anthony, 

and Lake P pin. 

Cause<:; o/lim:itat'ion 0/ til /orcst.-Th 
01

boundary betw on the £ l' st and 

the prairie tihowll by PI. XXX,TIII, an(1 the sitnilarity of the two reo'ions 

in their topographic. features nuc! drift deposits, have been llote(l in Chapter 

II (pp. 44-L.16). The usually abrupt trmrition fr0111 the timb~red to tll 

prairie country and the general absence of trees and sbrubs in the prairi 

reo'iol1 Jtav , heen often attributed t the effe t of fir(~ s. Throll o·h rUHllY 

. ~ntul'i s fires have alnlOst annnally swept over tlleso aren~, generally 

destroying all seedling tr(' " s and shrubs, and SOTnetimes :-, -towling the horder 

of the prairie hy a ldin?, tracts fr 1lI ", hich tIl for sf. hall be :> 11 l)ul'ued. 

Late in antunll1 and again in the sprillg t.he dead grass of the prairi hUl'n 

ver T rapid1j '0 that a fire within a few day::; sometilnes Bpl'eads 50 or 100 
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iI :. T te gr v s that - . in in the prairi l' b'i n ar J UBUe11y in a n 1'0 

l' 1 S,1 t1heltel.'l~(l po~itioll, bing all tho h rLlers of lake - and trecun~ , and 

In JtiIl1 . uearly ::;urroundecl by theul whil areas that can not be roached 

y fir ~,' i -lauchi, are alln st always w ded. If firos should fail to 0 ~r

run the prairies in the future, it can lUlnlly be doubted that much of tha 

a.rea w uId gradually cilid t1lu,v1y be changed to fore~t. 

Yet it doe,' 11 t appear that fir K in the w J"tern portiun of our gr at 

for ·t r 'ion are HlOre fi-equent or destructive thall oastwartl; all( our 

inquiry 111U8t go hack a step further to ask why fires east of the Appala

chian ]\{ountains had n)wl :.r exterrninrl,tod tho forest, -wilil,, ; o xt 11 'ive 

ar a of prairie have heell guarded (ilia. maintained, though not apparently 

pl'l dn d by prairie £I-e ' here. Alnollg' the conditions whieh have led to 

this diffi re 'e we II1Ust ulldoubtedly pIa ' fir, ·t the OT 'at 1.' <LUl - uut anI 

son: what Inore equable distribution throug-hont the year of rain in th 

Ea tern tate ' .1 

Evidence that en increa-' :. of TIl. isture in the ground Kuffic"~ to PI' - Iu '~ 

a heavy growth of forest trees in a principally prairie l' o-ion, even 1\ ithout 

pr tection f1' ill the in ursioru; of prairie fires, is afforded. by the bluff~ f 

th opposite sid " of the valley of the ]\rfinnesota River, whieh .as the 

co "e the River vVarren, ontflowing fr01H Lake Agassiz. Tinl.b :l]" is 

foulld ill. a nea;rly continuouiS t.hough often very narrow strip bordering this 

st.1'earn through ahnost lts entire course but generally leaving l11uch of the 

b()tt m-land treel ' " rrhe luffs OIl the rtheast side of the river he V 

for the rnost part only tllin and scanty groves or ' attered trees. rrh 
' utln sterll bluffs, 01 th contrary, are heavily wooded through BIuo 

They 

L Th de den of forests n, hI' t cr upply of r ainfall than is n eeded by the gl'UB!i68 and 0t11 r 
herUflCl!Ol1 veg t ation of th praid -8 . , ahl y F;tat cd lIy Prof. James D. Dana, ' 1011 the 0 i in of 
lll'airie, Am. Jour. ,'ci. (2) Vol. XL, 1865, pp. 293-304-; amI by Dr. George M. Dawson, 'Ivith discus
sion of IJrairie fire awl the bcncfits to l,e derivell from tre culture, olog'Y and Resuur('e of the 
P giOD in the Vicinity of the Forty-ninth Parallel, 1 75, pp. 311-024-. Effed. of dronght aIlil of coM 
to s t limi to f rests, aUlI, on the other Land, extension of prairies into formerly timb('red areas 
through t a(J"en cy of' nnua.l fi r e" , kindJed 'by t.he Indi:m s f I' the p llI'pose of dri ' nO" the g:1 1ll to'i\- 1' 1 
1,h h ll 11tel or provilling a better growth of grass on which buffalues a nd deer would fced, :Lre noted 

P rof. N. S . Shaler, spcct of the Earth, 18 9, Pl'. 282-200. Other views which hal! lJccn ad,' anced 
y 'Vhitn 1 A. vVillchell, and L esquereux, previous to Dana.'s l,ape1' on this subject seem untenahle. 
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oeeasional grove::;. The greater abundallce of tiInber ,)U the._ uthw stern 

lJlufi'::; appears to be due to their being less exposed to the ~uu, and ther 

f01'e mOr(~ uloist, than the bluffs at the opposite side of the valley. Above 

~Iontevideo the tinlber is lnainly restricted to a narrow belt beside the river 

and to tributary valleys aucl ravines. 

PR.AIRIE G·RASSES AND FLOWERS. 

Arnon r the £ft en hundred, nl0re or Ie. s, indigenous speeies of lle1'ba

e ou::; plants inhabiting the Reu River basin, probably half are d'erving of 
Hot £ I' attainiug their ge graphic lirnit upon thi~ area, or at least the 

lilnit of their abundant or frequent oeCUl'ren e. But thorough and detailed 

botanic exploration of all the great interior region of our continent w <·t

ward to the Rocky Mountains and far northward will be requisite before 

we can speak with eertainty eoueerniug ulany of the le 's conspicuous 

species of our flora. vV may here notice briefly SOlne of th e plants 

whos b )graphic range is 1 st known, :.specially such as are useful for 

pasturage and hay. 

In general, the flora of the prairie area of Lake Agassiz is Inostly made 

up of s]Jecie~ that are fanliliar to residents of the Eastern and Southern 

States, occturing' also eUllullonly or abundantly there; but 1l1any of these 

plallts reaeh their western and llorthern liInits along the Red River of the 

rth. 

Oll the other hand, seven ~-six species 1 of north rn ran 'e, som of 

thern plentiful beneath the Arctic Circle, are knoWll to extend south of the 

fort -ninth parallel in the R _ld lEver -Valley, or on the east to the Lake of 

the Woods or into northerll ~Iinnesota, but not to tho southern end of this 

valley at Lake Trav 1'8e. This northern elernent of the Red l~iver flora 

includes thirteen speeies f Cal'ex, and nille gra 8es, the latter being De
yeux:ia langsdm:ffi'i Kuuth, Prisetu1n su.vs]J'icatum Beauv., val'. I}nolle Gray, 

lJanthoniainterm,eclia ·Vasey, l)o(t alpi·Jl,a L., P. laa;a Hrenke, AgropYr1,tm, 

I Lists of the species nn<l of the W 'st I'll s})cci extending into this district, also a list of the 
w ctls trou lea me to til fa,rmcr) obser 'cd in tho district, both indigenous and introdu ell ith not 
of t h ir rang a rlll relat ive abundauce are i v ill ill m . }lapel', "Geographic limit 0 species of 
p lant in tho basin of the Red Ri r of the North, ' Proc., Boston :::ioe. of Nat. lIist., Vol. XXV 1890, 
pp. 140-172. 
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dasystachY'lMn Vasey, A. tenerum Vasey, Elymus .':i'ilfiTicus L., val'. am IYlCanaS 

"Vatson, and E. i}nozz,is T\·in. 

Another list of one hundred and two speeie' eOInpri.' J' plants whieh 

are known to attain their eastern limits within the Red Hiver basin, being 

eorrnnon thenee westward on the plains' and often ill the H,oeky ~fonntains 

and to the Paeifie. In this list are twenty COlnpo 'itre, HlOst of thelll 

abundant and showy; four species of Carex; and twelve grasses, narnely, 

B eckntanni((; cT'ltcre/rn'r;nis Host, val'. unifioTll Scribner, St'ipa sparten 1\·in., 8. 

'lJiridu,ht Trin., Sporobolns au lpidat'u8 Torr., A 'OC7Ut pratens'is L., val'. ameri (tJUt 

Scribner, Schedonnardus te:r,anus Stenel., .Bouteloua oli{/ostachya '1'01'1'., IJisrich

lil) mwritiuut Raf., val'. stT'icta Thurber, .Poa tefu'(,'Z/()[.ia N utt., F cstuca sutbrclla 

T orr., AgropyntJn gla'UC'tMn R. & S., val'. 0 C'identale V. & S., and Elymus 

s'itanion Schultes. 

The most plentiful and valuable gras,-es in this northeastern part of 

the great prairie region of the continent are as follows, with notes of their 

habit of growth and eOlnparat.ive iIllportance: 

Spwrti'na cy'nosU'roi(les Willd., the prevailing and often the only grass of sl()ughs 

(which is the term commonly applied to miry depressions of the prairie), making good 

bay; also largely used ai'-i fuel by immigrants in many districts remote from timber 

and railways, and as thatch by .Mennonite colonists in Mauitoba. 

Beckmann'ia C1"lwcr>j'ormis Host, var.wn(flora, Scribner, fi.·equent or common on wet 

ground, where water stands a part of the year, from Port Arthur, Lake Superior, to 
the Rocky Mountains, extending' northeast to Hudson Bay and Lake }''listassini. 

Pwnicwm capillm'e L., common along streams, and in sandy cultivated fields. 

Padl:ic'lttn'l"ir;'gaitu'Ul, L., frequent, often ~tbundant, on somewhat moist portions of 

the prairie, especially in southwestern IVIiullesota and South Dakota. 

An&ropogon fnrc(tt'lts ]\-fuhl., abundant on rather dry tracts in South aud North 

Dakota, where it is usually called" blue joint," and is highly esteemed for hay; less 

common in }.ianitoba; whitii'-ill and glaucous, not abundant, among tIle sand dunes of 

the Sheyenne delta of Lake Agassiz. 

Antl'ropogon scoparius l\iicIlx., abundant, occupying drier land tIlan the last. 

Ohrysopogon nutans Benth., commou or frequent in the Dakotas; less so farther 

north; much cut for hay, with Andropogon flt'rca.t'tts and P(w'icwm 'vi'rg((;t'ltl1~. 

PhaZa,r;'is a.,r;-unlliruwea L., abundant in marshes. 

H'ier;'ochioe borealis It. & S., very C01IlU1011 on moist ground and along river' and 

lakes throughout this nortllern prairie region. 
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Si'ipa, spa/rtea Trin., deservedly named "porcupine grass," but mol' commonly 

called "wild oats " in Minnesota and the Dakotas; abundant on the dry prairie, 
especia.lly in South Dakota. 

SHpc(; l/)ir'l~dulc(; Trin., extending east, on sandy alluvial soil of bottom-lands, to 

the Red River; also common westward on the ge~lCral prairie. 
JJluhlenbm'gcia, glomera,ttt Trin. (chiefly the val'. r(t'/Iwsft Vasey), plentiful on moist 

land; frequently persisting as a weed in wheat field nlld other cultivated ground. 
Spo'J'obolus C'llspida,tu,s Torr., common on dry portions of the prairie ill the Dakot~ , 

l\lanitoba, and Assilliboia. 

Sporoboh{,s ket 'ro ll1Yis Gray, also plentiful from Nebraska to northwestern 
.Manitoba. 

AgrosUs alba, 1.1., val'. vnlgaris Thurber, indigenous and common on moist laud, 

espe ially llorthward. 
.Lig1·ost'is SCabTC(; Willd., abundant along rivers, so that in late summer the w}leel 

ruts of roads are often filled with its dead panicles, broken oft' and blown thither by 
the wind. 

Deyeu.xia, canluZensis Hoole f. (Oala,mag'rostis c(tnaclensis Beauv.), abundant on wet 
meadows bordering streams, especially in the forest region. 

Deymt,li'ia, negleeta Kunth (Oa,l{(/rnagros'tis st'f-ieta, Trin. ), plentiful on similar ground 
throughout the prairie region west of Winnipeg. 

.ll1mnoph:ila [on!JY'ol'itt Benth. (Oala.1lwgrostis lo'ngifol-ia Hook.), which binds the 
sand dunes along the south shore of Lake lVIichigan, is generally abundant on sandy 

ridges through all the l)rairie region from the Hed River west to the Rocky lVlountains. 
Avena p-ra,tensis L., val'. (uncrieana Scribner, common fi'om Portage la Prairie 

wes ,ward. 
D(mthonia inteT'lneiUa Vasey, commOll ii'om the Red River to the sources of tile 

Qu'Appelle; also found at the east in Anticosti and Gaspe" extending w st to Van
couver Island. 

Boutelona, oligostachya, 'forr., the most valuable and widely spread of the "buf
fllolo grasses," observed as the main species of grass on large tracts of the prairie 
bebveeu Devils Lake and the Souris River; described by Vasey and Havard as the 
commonest species on the great plains, surpassing an others in .its importance as 
pasturage for stock of all kinds, even in winter, when its dried tufts or bunches still 
retain their nutritive quality. 

Ph'fft!]1Il,'ites e01n'l1wnis Trill., abnndant, often 10 to 15 feet high, in the edges of 
la,k s. A prostrate stem 20 feet long, rooting at the joints, was observed at Red Lake, 

:Millnesota. 
]{mler'ia, cristata Pel's., very abundant on the drier portions of the country, 

affording good pasturage ; estimated by Lieuerg' as constituting fully half of the 

entire growth of grass along the Northern Pacific Hailroad between the James and 
Yellowstone rivers. 

~ 
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L LDi 'tiGht i. ' ?It( yit ima. Bar., r. 'tr icta Th llI'b l' , Tery buudant 011 thc bOl'(ler~ uf 
..alLu an 1 , lkaline llIarJh ~s. 

Poa ten/w/olilt NuU., one of the much-prized' bunch gl'a~ se " COlLllHo n fro III 

Brandon we~tward to thc n 'ky l\Ionntains, and the most important pasture 1'<1SS of 

Eri i 'h oltuub ia, Vanconver L bud, and s ntpwanl. 

P oa 11, 'mora,lis IJ., forming much of tLc pastllre nortb a rd. 


Poa e;'otinct EL1'L., plentiful in swampy places on lakes and river ' . 


Poa pra,tc Jts is L., the famous" blue grass' of Kelltucky, indigenous alld aimn


dallt, rapidly taking thc place of other speeies westward, amI destineu, accordill (y to 

l\laconn, to bc the chief pasture grass of tldiS region. 

Ulyc(wia, dis tans 'Vahl., var. u'iroides Vasey, abuJI(lallt IlL saline marshes from 
1Viullipeg we 'twanl. 

Fest'ltca. sca,v1'clla, Torr., a valuable "bUlldl gral:\s," abundant at Bnmdoll H1)(l 

westward to the llloulltaills. 

B 'ro1n'll k lm,ii Gray, abundallt Ilorthward. 

Ag?'opyrn'm gZa,llcmn R. & S., val'. occi(1entctle V. &; S., commOll on Illoi~t Ianll, 

especially wLere the soil is somewhat saline and alkalille.; in l\iolltaua, according to 

Seribuer, t he most higLly valued of the native grassc for hay. 

J1gl'Opy rmn kner'ltTn Vasey, abull(lant, with the precediug, from ,\Villnipcg to 
Edm Ilton aud southward; one of thc best grasses for hay. Dl'. Vasey remal~ks 

that in Routhwestern l\[illliesota, and South Dakota, wherever the I)'round has been 

broken and not cultivated, A!J'fopyrum gla,llCII1n and A. fenenm/, have eommonly taken 

possession. 

A!J1'opyrmn can'in./ll'ln H. & t;., plelltiful in tIle llortbcrll prairie regioll, fnlll1 -\-, in· 
l.lipeg to Edmontoll. 

llo'rdewln j1t.ua,tu.m, L., a worthless species, well Hamed "::"luirrel-t<.l,il gra,' s " alld 

" tickle gra s ·" very abuudant by roadsides awl on slightly saline, moist lalld. 

ElY'ln'tt8 cmuulen8is L., a conspicuous species, common 011 the bankl::l and blutrs of 

rivers. 

Besides the grasses, the prall'les bear Jllultitwles of native flowers of 

.:howy red, purple, hlue, yellow, and orange hues, and pure white, which 

blu01TI fr01u early spring till the severe frosts of autumn, EarlioHt of all iH 

tlw pasque flower, nmned for its hloOlUillg' at Easter, C01111l1011 over all the 

prairie region. vVith this, or later in the spring, are othor species of wincl

flo'wers, the wild colum.lJille, indigenous huttel'cup~, violets, and l11any moro_ 

During the ::;unll11er the prairies are decko(l with specie~ of larkspur, 

Psora.1ea, Amorpha, P(:,talostemon, Astragalus, Oxytropis, 'Vi ·ja, Lathyru;.:;, 

GeUIll, rose, evening primrose, many COll1positre, nearly all ,ollspi "'uous 
. :MON xxv--3~ 
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by their flowers, the hare ell, genti~tn, phlo~~ , Pm t t ] 11, erardia, Ortho

carpus, p TcuanthelllUl11, ~follarela, R )iranthes, SisyrillchilUll, Uvularia, 

Slllilaeina, lily, wild onion, spiclel'\yort, etc. Often I have :seen large tracts 

of the natlu'al prairie yellow with sunflowers or 0 ' lelen-roel; other areas 

purple with PetalostOlllon, Liatr's, or Gerardi a, or blue with asters; and 

still others white with the profus Iy flowering Gali2t1n vor ale L. Several 
y llow-flowered species of the C01l1PO, it< , hI O1IDll()' in the 111iddle and 

later portions of sn1l1luer, l' . tuble each other by oTowing frequently in 

chunp:; or hunches, as the Grindelia, ApI pappus, ""'ihrysop>.: is, and Gutiel'

rezia in the list of western plant, h re noted in the declining order of their 

height. 
Numerous species of plants prefer the sandy beaches of Lake Agassiz 

and 0TOW there in greater abundan" and luxuriance than elsewhere, among 

the e eing the pasque flower, Psoralea argophylla Pursh, and P. esculenta 

Pur-'h, tw varieties of Potent-illa penn:5ylvan 'cet L., Ro a Cl1"kansana Porter, 

Liatrris punctat([ Hook, Clty?}- op i. 'vUlosa N utt., Lepachys col'wmnaris Torr. ruld 

Gray, Gaillardia arista,t(~ Pursh, L'il'i1tm philadelphic2t1J1, L., and Ammophila 

longifol'ta Benth. N ear Arden, IVlanitoba, one of the beaches of Lake 

Agassiz has been nalned by the settlers range Ridge, il'oln its orange-reel 

lilies, an 1 another is called the Rose Ridge. 

DEVELOPMENT OIP AGRICULT URE. 

'rhe aboriginal tribes of Ojibways and Dak taco , living on the southern 

portion of the area of Lake Agas. iz, had Inade little progress toward a sys

t8ln of ~ griculture which would provide their principal food during the 

wh Ie year. Like the other tribes of hunting Indians who inhabited all 
the area of the Unitecl State , excepting its southwestern borders, their 

dependenc was chiefly on the chase and entrapping' of gmlle and on fishing. 

But even their rude and very lilnited efforts in agriculture yielded anllnpor

tant and valued p rtion of their sustenance. In pre-Colunlbian tinles and 

onwm'd to the present day the Indians have eultivated s111all patches of 

land, carefull., tending their crop._ and ~torillg up the harvest for gradual 

use durinO' the rigors of winter and until the next harvest, suppl81nel1ting 
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thor ,by their prinei pal diet of gmno aI III fislt. ~ U • 1 .. 1 rioiul1 C\,o·d cuI tu'C, 

untaught by white Inon, yet far fi'Olll being despicc. lIe, I saw in ~ 1 t III -'1', 

188G, at tho Ojibway villao -' a mile southea.st of the Narrows of Reel Lake. 

This larg t v"illago of the Ojibways in :ftI~nn cl ta eonsiRts of thirty l' fort oJ 

ponnanent bark lodges, scattered on an area which reaches a half l11ile frolll 

northwest to southeast, and j ~ 40 to GO rods wiele. Adjoining the village 

'v 1'0 fields of ripening lllaize or Indian corn, amounting to about 50 aeres, 

besides about 5 acres of potatoes and probably an aero or 11101'0 of s(luashes. 

These crop .. showed a luxuriant o'1'owth and abundant yield, and the woeds 

mnong thGIn had beon held in check by hoeing. During' the spring, Slun

lner, aud autumn, most of the one hunch'ed and fifty or two hunch-cd inhab

itants of this village are usually absent in expeditions for hunting, and in 

snecessive portions of the season to Jnakc maple sugar, to gathor Seneca 

snakeroot for sale, to piek cranberries, and to reap the natural harvest of 

wild rice (Z-zzan'ta aquatica L.) which grows plentifully in the streanlS and 

shallow lakes aud fornls the most substantial part of tho provisions laid 

up for the winter.! In the prairie eountry the place of the v;rilcl rice is par

tially supplied by the very nutritive, turnip-like root of the p0111me de terre 

(Psoralea esculenta Pursh), which is dried, pulverized, and used as flonr by 

the l)akotas.2 

At an earlier tinlo, of which no distinct tradition is preserved by the 

hunting tribes of Indians inhabiting this region, other tribes, who built 

the nlounc1s and probably livecllnore by agriculture and less by the chase, 

over~pread all the prairie distriet of L, ke Agassiz, extending also east in 

the wooded eountry to Rainy Lake. The enduring earthworks erected by 

this people testify of their fonnerly wide extension throug'hout the l\1:issis

sippi and Red River ba8ins, and show that tho sitos of their villages 'were 

chosen usually on the banks and bluffs which overlook the food-givillg 

river" auel lakes, often CO]lllll<1nding an extensive a.nd beautiful prospect. 

l\fost of the Illonncls within the area of Lake Agas'iz a.re round and have 

the forDl of a dOIne, their height rauging frOlu 3 to 10 feet or rarely 1110re 

I The Flora of ~linne ota, in the Twelfth Annual Report, Oeo1. and Nat. His t. , 'urvey of Minne
sota, 1i r l u ,p. 159. 

:l Ibid., 1).42. 
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above the general ~urface, "\ i tl a diarnetul' f 30 t( 100 fe ·t or 11lOi·e at 

their base. r early all of thern 'W re lluul by the p ople f r the buri"l 

f their dead, and the reli·, found with t.heir bOIl ::>8 prove tha.t they sur

l1a~sed the present lndic ns of this re o'iOI~ ill baviub skill to make rude 

pot.tery; but the superiority " 1"a~ very slight, and thero are no evidences 

f the dev lopnwnt of handicrafts to a deQTee at all cornparable with the 

aboriginal arts of ~Iex· · and Peru. There ,. as s o c 111111ercial jnter

char go frol11 great distances, but it was probably linlited to a few articles 

which W re 11i n-hly valued for b c U y or rega.rded as Illy terious and sacred. 

Thus in the 111ClUnds 0 the bluffs of the S )uris River and Antler creeks, in 

southwestern ~Ianitoba, P rof. George Bryce found ornarnents 111ade of sea 

shells, others of eor per froln Lake Superior, and pip s frOlll the sacred reel 

pipestone quarry at Pipestone, :Nlinn., which Longfellow has described in 

"The Song of Hiawatha." 

Further notes of the on ds _f the area of L c k e Agas~iz and the 

adjoining' cOlmtry on the west are given in Appendix B. 
T Ile first irnlnigration of white Inen to eol nize the fertile basin of the 

Re River of tho :N rth, bringing the ivilizetl Hcrts and a riculture of 

E urope, wa ill the y ,ars 1812 to 1816, when, under Lord Selkirk's fc 1'

sighted allel patriotic suporvisi ll, the early pioneers of the Selkirk settle

ments, cOlllin" by the wa,y of H nelson ay aud York Factory, reached 

~lanitoba and 1stablisllOd their h0111es alollg the river fr m the vicinity of 

",Yinnil g to P rnLina. In its bbginning tbi~ colony e.i perienced Inany 

hardships, but, in the words of one of these irnmigrants, "rho e narrative 

was written down in his old ago, in 1881, "by <:lnd by our troubles enclt,d, 

war and fainino and flood and p verty all passed away, and no,"v we think 

there is no such place to be found as the valle T of the Re'l River."! 

Fifty to sixty years after the founding of the Selkirk colony the mar

gin of the advancing Vic ve of ilnrnin-ration in the lTnitec1 State, reached 

the Red River Valley. In a few plac s on tho Red, 'Vihl Rice ( f North 

akota), and Sheyenne rivers srnall bands of illlluigrant farmers had begun 

the settlel~1ent of this rieh aOTieulturalarea a few years b fore th building 

I :Manitoba.: Its Infancy, Growth, and Present Condition, by Prof. George Bryce, London, 1882, 
p . 166. 
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of railroa is a ross it; but the main tide f iIn io"ation ean aft :1' t1 raill 

road~ had provid a meallS of nclino the staple pro Inct of the countr T, 

'wheat, to the Inarkets of St. Paul, ~Ellneap - i~, and l)ulnth. 'rho Northern 

Pacific Hailroad ,\ s built fr0111 I)l.lllth t. 1\1001'11 ad and Fargo dur' the0' 

y ears 1870 to 1872, and the next year it wa xt neleel to Bisn1arck. W ithin 

the next three years a lin of the Gr at Northern Railwc y (then the it. 

P aul and Pacific) Wt ~ built t Bre kenridge, and another line to Crookstoll 

and St. Villcellt. Fr01ll 1875 to 1885 the settlmll t of the Hetl River 

Valle and of a large eontig'uous (:1,r :la of North and South l)akota ,yeut 

forward very rap"dIy, nearly all the land in thO all y being taken up 

during these ten years by hOlnestead and preemptioll cla:i1l1s frolll the 

Governrnent and by purchaso fr m the railr ad . rp) -a.tion~ which had 

received land grants. 

The wise polieyof the United States Govern ~ ent was to parcel out its 

land in sll1aIl f~ln ~ to actual settlers, s IIi g e to n n-resideuts, and 

allowing to no one rio-hts to secure n10r :l than thr a-quarters of a . ection, 

or a total of 4 acres. This large amount as possible to e obtained 

frcnu the Govenunellt only by u. of tlu'ee separate rights, each securing 

a quarter section, aeeording to tho respective laws for hOluest aels, preernp

tion, and tree culture. ~Iost of the farnls received fl'ODl the G'overnu18nt 

cOlnprise only 160 acres; and these were deeded, upon paynl=>nt of sInall 

fees at the land offices, to any citizen, including naturalized foreigners, those 

affinmng their intention to eC0111e naturalized legal voters, and widows and 

unnlarriecl won1ell, all of whom were r uired to take the land to be their 

pennanent h01l1es. For these free gifts of the fertile prairie of the Red 

River Valley, surpassed by 11 other area f the ,vorId in its natural value 

for agriculture, nlultitucl car e, hringing housekeeping equipments in their 

ellligrant waO"ons (" prairie schooners "), 'which passed in long processions 

tlu'ough t;t. Oloud and Alexandria, l\iinn., on their way fronl the older por

tions of that State and froln other States farther ast and south. lVIany 

:11 Call1e directly from the Old World, espe ially from Sweden and 

Norway, being arried froln the eastern seaports by railr ads to the Red 

HiveI' and James River valley~ and other parts of N 1'th and South Dc.k t ')" 
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there being welcOIned and soon established on their own fi'eeh Ids in near 

neighborh cl with otbers of their countrYlnen who had corne to the (Tnited 

States lllauy years earlier. 

A.. considerable nUlnber t f very largE{ farms ,vere acquired, however, 

by discerning capitalists, who saw the capabilities of this district for the 

convenient ernploynlent of large cOlupanies of laborers, marshaled with 

ahnost 111ilitary order, in the various operations of fanning, as in plo\viug, 

seeding, harvesting, and tlu'ashing, and who, at an early stage ill the rapid 

progress of settlenlent, foresaw the profits of wheat raising on a grand scale. 

These "bonanza fan >.," as they \vore aftenvard called, 'were Illade up in 

great part hy purchasing frcnn the railroad corporations the odd-llulllbered 

alterllate sections which had been gi TOll as G·Oyernluent Bubsidies t.o foster 

the early railroad enterpri .. s that opened the region to settlenlellt. But the 

railroad lands fonned no cOlnpaet traet, being in square llliles touching eaeh 

other only at the corners, like the spots of a single eolor on a ch ckerboard. 

rro re neely the diffieulty and fin out coutinuous trach;, luauy of the inter

vening portions were obtained by purchase fr01n settlen:; \vho had receive<l 

the land from the Governlnent in good faith, \\rith tho full intention of 

continuing to live on it; but in sorne instanees c1ain18 al~o were obtained 

frL In the Goverulnent by fraudulent agents, who professed their intention to 
mpl y with this 1 'al l' q lirement ill takiIlg' land by preenlption. 

Among the 11108t falllom::\ and sucee8sful of these extensive fanns are 

the Lockhart and K eystone fanns, in l\finll ~' ta; that of the 1\1e8 T n. Dc 1
ryu p ,conlprisillg S0111e 30,000 ac ' ~, in the vicinity of the sta.ti of this 

Halne on the Northern Paeific Railr . ad, 18 11 i es west of Far[>'o ; the lal1d~ 

of the Gralldin F~u'lnil1g Company, about 40,000 a res, in e( ste ' Train 

County; and the Elk Valley Farm, near Larilllore.Nille e:tablishnlents 

of fann buildings ha e been erected by the randin Fanning COlnpallY, and 
these are cOll1leeted with the headquarters (Hague post-office) 5 111il ~S f0 ... 

tel ,pll e lines, the farthe" t" t of buildings bein)' at elist~ nee of 12 lllHes. 

l~bollt 280 hal'. "- aIlel ll1ules are used by tbis C0l11pany, aud 2 to 300 lllen 

are enlploy .>d durinO' the SUIDlner, distribute · SOHle vhat "q lally in the n in 

divisions; but in winter, when con1parativ ly few llien are retaineLl, the 
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horses are stabled a.t only two or three places. One stable at the h ad

quarters has 180 stalls. In > 111 8 fields of this great fa1'1n the teams plow 3 

or 4 luiles straight forward, being interrupted only by roa.ds on the section 

lines, ,,,here the plow is thrown out f the ground f( l' a fe,v rods. The 

first breaking on both the Dalr luple ~md Grandin farIns was in 1875, the 

smne year in which the land was 1110stly purchased, and their first crop f 

wheat was harvested in 1876. During' eVbry year since that tinle the har

vests on these lands and in on ral through nt the Red River Valley have 

been good, \vith llO failure on aceount of drought, which for several years 

(fi~ nl 1885 to 1889) was very severe upon luany portions of the Dakotas 

west and southwest of tlus alley. 

WHEAT AND OTHER CEREALS. 

One Ulan, if very industrious, with two pairs of hOl'Res and arnplo "fann 

Inachinery"-that is, plovvs, harrows (here often called drag's), seeders, a 
. If-binding hanroster, etc.-ean eultivate 100 to 150 acres in wheat. All 

intelligent and energetic fa1111 ~r in rr\'avers ;) County, IHinll., with whOln 1. 

conversed in June, 18 0 , infol'Iued Ine that during the preceding autU111n, 
beginning after the harvest and ,Yorkino' daily until th , gronnd frn , he 

plowed 130 acres, ,valkino' behind the plow. III the spring of 188G the 

seeding of his crop of 210 acres ,vas done entirely by his wife, not an 

especially strong WOlllan, who rode 011 the seeder, llriving a pair of horses, 

·while he with another pair was dragging (harrowing) the plowed lanch to 

prepare th0]l1 for seeding. lIe expeeted to harv t the whole ~with one har

~ tel', estinlating that this would oceupy fifteen days, working' ii·oUl tIle 

tilne when the clew,yonld be nlostIy gonG in the 111orning' until it w .. ulJ 
o'ather heavily in the evening. rrhe anlonnt of work accomplished, h(lW

ev'r, by 1110st fal'lnerswith their lriJ.. ed lTIell is no ll.lOre than to cultivate 5 
or 75 a ~res in wht,( t for each man laq -rin . throngh the season. 

The seedtiule for wheat, oats, and barley is shortly after the OTonlld 

is thawed in the spring, usually oecnpying the second half of April aHel the 
first w Ie or hvo of ~.fay. The harvest comes during Ano'ust, northward 

extending sOlnewhat into Sept ~mher, after whi h full 'Y stacking, thrashing, 

HlU..l plowing, until winter arriv s. Harvesting is the 1n::;ie8t part of the 
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1arU1er'8 ,,,orork, since the ~rop ought to be secured as soon as it i.: ripe. 

I)elay perluits 111l1ch of the wh ~at to l)e 'hulled out of the heads and 

scattered n the ground. There is also luudl liability to los: at this tillw 

fi'0111 the ciCCllrrence of raiuy weather, awl lw,il rnay destroy or greatly 

danul.ge the crop at any tinlO after it IW8 'attained a considerable height 

nntil it is cut. 

Usually, if the season is favorable, the fu'st t:rop ii'OIH newly broken 

prairie laud is s01uewbat 11101'0 uouutifnl than any t I be obtaiuetl in the 

following years, which range frOlu 10 to 20 bushels of wheat on an 

avera.g-o per are. 'rhe saIne fields have in lnany installe s h en suec ,s __ fnlly 

eultivatec1 in whettt ten to fifteen years II' 11101'0 in the Hed River 'Valle. r 

south of the international boundary, and twiee <1... long' in other parts of 

lVIinnesota and in the Selkirk settlornents of lVIanitoba, without the use 

of any Inanure, and yet without exhibitiuO' any noticeable irnpoverislllnent 

of the soil. 'rhe tilne 111USt C01ne, however, after a few decades of sud.. 
nnr'-'quitec1 (TOpping, ,,,hen fertilizers will be needed to restore and sustain 

the orit;inal productiveness. 

A l' tatiou of erops and eliversity of farnling, with st k raising and 

butter lnakin " will doubtless be found lTI01'6 advantageons than the pro

duction of the cereals only, when a long scri J' of years is considered. The 

gTowth of villages and towns in this c1istri t, affording II ar rnarkets for ,., ., 
rniscellaneous farn1 PI' clu ~,and the tendeI cy, with the increase of popu

lation, to anI subdivision of the large fal'lns, and even of the ordinar.) 

homesteads, into tw or four fal'I~s in each quarter section, incli ate for the 

future an increasing diversifieatioll of agriculture. , iVh , ,c; t and other or Isc: 

will probably continue to be the chief crops for exportation, but Inany th l' 

crops will attain Inore in1portanc ' than now, an there will be a greater 

a erab expenditure of labor for each aere culti atou, with pI' rtionally 

enhan 'ed profits. 

Oomparatively few Indians were able to derive th ir sub.'i t . by 
hunting and fishing upon tll ~ area of Lake <raBsiz or in any other roginn. 

Proba 1) their nUlnbers livillo' at any time upon the I rtion of this lake 

~u'ea within the Unite 1 8t tes did I ot "xe =>ed 5,000. But now that the ]a d 

is occupied by white inlll1igl'ants and is sown , 'th "wheat, the pI' sent)7 1'ly 

produc.t is about 285 busheb apiece for each lImn wonlan, and child of the 

http:danul.ge
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161,049 llUIn rated by the censut3 of 1890 in the twelve eounties which lie 

11Iaillly within the Red River Valley. 
Six of t11080 counti .. , are in lVlinnesot.a and si r are in North Dak ·)ta. 

Tabulations of their population in 1880 ana in 1R~)O, ana of their pro

duction of wheat during the ~am.e years in ~Iinnesota and during 1879 alld 

lH91 in N rth Dakot.a, are here pr s nted, fr th ~ purp -s;e of>xhibitin o. the 

rapid progress hl the agricultural developllwut of the district. rrhe ratio of 

tllc whea.t yield to the populatioll in 1880 waH 60 bnshels for each per~on, 

or lef;~ than one-fourth as lnnch as ill 1800 and 1 8 ~)]. The lattor high ratio 

of 285 bURhels for 0<"1c11 person is probably near the InaxinlUlU which thiR 

ratio can attain, :£i'onl which it will decrease relatively to the increasillg 

}Jopulation, the place of wheat cultivation being destined to he partially 

taken by other crops, by stock raising, and by other indulStries. 

An equally prosperous dev lopnwnt of tho agricultural resourees of 

~Ianitoba ha~ been goino. forward during the sallIe tiUle, as is also exhibited 

by the sirl1ila1' st.atCluents of tho populatioll and wheat production of that 

province. 
Population of oowntif' in ~lHnn e80t(t l!lill-Y 'IIIlti'ltl.1J 'IOW/i'n 

th e llcd Rire)' Vall ey . 

._ _ ___O_••ll_t_iB_S._ " '" ~I 
Wilkin ...... ... . . ... . ... .. : ....... ...... 1906 4. 3tG I 

~~;n:;~: :~ ~ ~:~:: :: :: :: ~:: : ~ ~~ ~ ~ :::::~ : : : : .... ~ ~ . ~~ . ~~: ~~~ I 
Polk .•...••.. . . . ... , .• . .•. .•••• ... •••..•. 11,4.3:1 30, 192 

Man;halL ............ . ..... . _. . ...... .••. 992 9, 130 

K ittsolJ . ... • _. . ..•• •• ..... ••.••. . .. _._._ . [J05 5,3 7 

T otal ....... ... ... _._. __ ... . . __ . . .. 21,123 71,190 


I Organ.i7.l.!o. in 1881 frolll part of Polk COlluty. 

Population of (:OUI/ ties in ~No)'th Dil kot,~ lyill!7 1llltinl!/ 
'Withi.n thu Bed Ricer Vallc!!. . 

Connties. I 180U . ]8[JO. 

H lchlancl ... . ......... . .......... . . ... _. . 3, 597 ]0, 7[,1 


Cass . .. .............. .......... ........ . _ . , 9~18 19. til:i 

Traill ... . ___ .... ... . ...• _..... . . . . .. . ..• . 4,1~3 10, :!li 


,. ranlI F o1";:1 s .. .. ......... . .... _. .. .. .... . G " ,._"., I J 8, ....g.~,
v 

I'!~~~~ :: :: ::: :::::::::::::::::: ::::::::....~. ~ . ;'1~~; ~~: 
Total ···· ····· .. · · .. · .. · ..·········1.27. 8281- 9,859 I 
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The population of ~1anitoba, aceording to the census of 1881, was 

69,954; and in 1891 it was estilnated to be 150,000. About a third part 

of these and a small fraction of the population noted ill the l\1:innesota and 

North Dakota counties are outside the bOl.lnclaries of Lake Agassiz; but 

the total inhabitants within the lake area are nearly a quarter of a rnillion 

people. Approximately three-fourths of this population are engaged in 

fal'lllillg, the other fourth being resident in tho villages and large to\\TnS 

and engaged in cOlnmercial and manufacturing pursuits. 

·Wheat p1'oduction oj counties in ]l.finnesoilt lying mainly within the Re(l RiDer Falley. 

1880. 1890. 1 

Counties . 
A llushel" IBushels Acrcs. 1 ]3n811els. Bu~helscres. ,. p CI' :leI' . pCI' acre. 

-------------------------1-----
'Vilkin .....•.••...... ...•••... •• .. 9, 871 144,424 14.60 42,212' 474,050 11.20 


Clay. _.... . .. . . .... .. . ............ . 8,44{ . 479, 833 16.87 98,568 ' 1284 551 13.70 


.Norman ... _. _....• . •.. ...... •.. .. ..... ••..• . _..... ___ . __ . __. ... •• . 84,188 1:293: 4291 15.30 


Polk.__ _.•• _.... _.... ...•. . .. ___... 63,IH5 1,03:; , 428 16.40 222, 223 3,002 ,54 I 13.50 


~~~~:l~:l~~ ~ ~ ~:: ~:: : ~ :: :::: : :: : ::: ~ ~: .. __~'. ~~~ . __ . _.~~ ~ ~~~ . . _ ..~~~ ~~ . _.. __ ~~~ ~~~ . . . ~'. ~~~~ ~~~ .1 ...~~~~.. 
Total _.•.. _•••...•.•..• ___ _• . lo3,363 1, 692, 183 1-16.37 - (;31,010) . (7,111,209) 1·l3.3:l1 

2600, 000 28, 000, 000 

J Not reported. 2 Including e ,imated addition for Kittson COflnty. 

Wheat production oj cou.nties in North Dakota lying Jnainl:1f within the Red River Valley. 

1879. 1891. 

COlmties. 
Acres. Bushels. Bushels 

p Ol' a.ere. Acres. I Bushels. Bushels 
pel'ilere. 

I(ichlaml _•••• • _. .. _.•. "'" ••••• _. 9,086 184,753 20. ~l 3 1C~, 631 I 3,195, 680 20.{0 

Cass _• •• _••• __ •. .••. ..••.. __ . .••••• 51,727 1,012,5G5 19.57 527,070 9,939,034 18.8u 

Traill ._. __ ...••..•. _•• _.. . •...•. _.. 13,707 333,409 24.32 269, 426 
1 

6, 4{1, 546 23. 88 

GmlllI Forks . . ....... _• __ ••....•. __ 4,978 , 9 ,352 19.76 262,992 6,881,624 26.17 

' Va1sh • .•..•...••. _••. .••. _.• _. .•. .. .•.. _. __...... _.... •.. . •. ___ __ . 241,6n 6,203, !)40 25.67 

Pembina ._ ... .... ••.•• . • . .... _.. . __ 2,398 63,676 26.55 218, 066 5,202,332 23.86 

Total •••• . •.••• .• . _.•.. _•. _. _8l,89G "1,692;755-,'--2-·-0.-6-7-1-------·1--- --1----1, (i75, 8&8 :37, 86;l, 156 22.59 

Wheat lJ1'oduction oj llIltnitoba. 

Act . 

'Vholo pr ovince __•••••..•..•••.. ... 208,674 

1883. 

Bll~hels. 

4,549,093 

Bushels 
pCI' aere. 

21. 80 

18H1. 

A,,,... I Un,hcl•. 

916,664 I 23, J91, 590 

B ush Is 
llcracre. 

25. 30 

SUlllming- these figures, and deducting the estimated portion belonging 

outside the houndal'ie. of the glaciallako, we fiud the present annual wheat 

crop upon the prairie area of Lake Agassiz to h~ approxirnately 50,000,000 

bushels. This is about 200 bushels apiece for ea ell inhabitant, when the 
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populations in the United Stat s and in ~t{anitoha are considered together; 

and if the wheat were distributed aluong all the people of the ' nited States, 

it would supply nearly a bushel for eaeh iucliyidual. But no nlore than a 

quarter part of the arahle prairie lanel.of this laeustrine area is now under 

cultivation in all crops, the proportion being' greater in the lJllitec1 States 

and less in lVlanitoba. vVhen all this area shall be brought into agriculture, 

the wheat product will probably he ahuost or quite 200,000,000 bushels 

ytmrly, but the ratio to the population of tho Reel River Valley will be 

sllw11er than uow. 

All the 'wheat raised in this district is SOWll in the spring, none being 

"winter '\yheat," sown in the fall. The kernol is phuup and hard, yielding 

in the "roller Jnills," with the present perfected processes of lnanufacture, 

the fillest,whit ,:st., and lTlOst salable flour of the world. Nearly every eity 

and htrge villag'e in lVlinnesota, Nortll Dakota, and ~1anitoba, has one or 

1110re flourillg lnil1s; hut far the greater part of the wheat erop is shipped 

eastward, by way of Duluth, Superior, and Port Arthur, to lJlilling cities on 
the OTent Lakes, exeepting the large fraetion \-vhiel! is Inarketed in lV1inlle

apolis, \vho::;o flouring Jnills have a daily eapaeity of about 30,000 barrels. 

ProlllwtioJl. of oat.'1 in the. year 1890 'in counties oj llfinlleSO/{L lyillg rlt(~inl.'l 
within the Be.(]. Birel" Valle!}. 

llnsheL'I
C01l1lj·icH. AeJ'!'3. Bnshels. 

pOl' a cri·,. 

,\Vilkin ... . ..... ............. . ................ . 10,004 238,28!i 2:1.80 

Cla ~ ...... . . ... .. ............ . .... . . . ......... . 23,609 650,738 27.90 

Norman ... ...... .. .. .. . . ... .......... . ....... . 18,694 585,785 31. 30 

Polk ... ....... . .... . ...... . .... .. . . . . ... . ..... . 38, il9 I, 044, 406 2G.80 

nla.rshall. ..... .......... . .. ........ . .... ...... . 11,43 256,569 22.40 

l\:it,t,;oll J ..... ... ................. . ....... .. .. . . ...... . . . .. . .. ...... . ..... . . 

Total .......................... ..... ..... 1Oi58i"['2,7s4,773"27.15 


I Not reported. 

P1'ollu.ction of oats in the yew' lS91 in counties of ~Nol"th Da/.;otlL l!ling 
1IUdnly 'within the Bcd Rii'C/' Valle!l. 

BURhels
Gount.i ' . Aercs. 11uHhels 

1H.!1' acre. 

Riehlaud .. ......... . .... . . . .... ...... ..... .... 24,355 901,135 37 


'aa ....... .. ........... ..... .. ... .. ........... 70,095 2,777,,,03 :19.29 


Tra.m.... ..... ......... . .... .. ............ .. ... 33,0 9 1,494,94!l 44.37 

i1l'and Fork s .. . . .. .... __ .. ... . . .. . ....... . .. .. . 38,3:H 1,854, !J40 48. 40 


;~~~~:;1:~~:: ~: ~ : : ~ ~ ~ ~:: :: :::~ ::::::::::::::::::: ~: : !:~ [ ~: :~~: ~~~ ~: ~ 
Total. .... .. . .... .. .................... -- 2:34, !l60 110,083.'788 42.90-1 


http:1Oi58i"['2,7s4,773"27.15
http:lanel.of
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Production of oats ,in the y ear 1891 in Manitoba. 

BushdsJ3nHht)I~ ..Aer s. 
]lCI" aCI" • 

'Whole province ...... _.. ... . .... .. _.. . _. __ . _. . . 
 3n;;, 644 14,762,605 48.30 

Procluctirm of uarlcyin the .'lear 1890 ill cOllnti es oj .Mim,llesota l.lJ ,jng 
1na,inZy within the Rell Ricer Valley. 

BushelsCount.ies. Ac.res. BUlSlwls. per acnl. 

\Vilkiu . ___ . _. __ .. _..... __•• • • _.. . _...... ...... ] , 1161 4 , 784 2:1. 30 
Cl:..y ._ . •. . ••. ___ .. _. _..•. ___ • • '" ••• __• ••••• _.. 3,842 ]O.t, 955 27.30 

Norman . ..•. _•. .... .•....• . _ .. ••••• ..... _... _" 2,925 80,145 27. 40 

l'olk ....... . . .. .. ..... . .. •..•• . ••.•.•. . .....••. 14,120 
 298,017 21.10 

Marshall. ... ..••...•••••.•••••••.•.•. _. ........ 13,U43 
 145,950 11.10 

lCittSOll l .......... ... . .. .......... ......... . .. . . _. _ . •• _ ., 
........ _... . ........ . 


Total •• • • . _••••••••.•• . ...... ...•••• _.. .. 35, '91 
 674,851 ] 8..80 

I Not r eported. 

P1'oa1Lction of barle.1} ·in the JJe((.l· 18,91 h~ connt'ies of :No'l'th Dakota lying 
1Iw'inlywi,thin the Red Rillel' Valley. 

BushelsCount.ies. Acres. Bushels. pel' acr . 
1-- - --- ----- ------ -- - --1--- - 1---

Richland . _. . . . . . . . . .. ..... . ... . •• ....... . .. . . . 4, 900 158, 136 32. 27 


~:::l~~ ~ ~ ~ ~ ~ : :~ ~ ~ ~ ~ ~ ~:: ~ ~ : ~ ~ ~ ~ ~ ~: ::::: ~ ~ :::: :: j ~~: ~~~ ~~:: ~~~ ~!: ~~ 
Grand Forks .................... . ..... _..... .. 1 18,359 682,343 37.17 


Walsh ............ •••. _. •. . . . .. . . . . . • . .. . ..• • . • 14, 397 559, 883 38. 89 


Pembina................ ... ... .. . . . . ... _....... 22,950 826,20 36 


Total .... . __ .. __ . . ..... .. ... . _... .....•.. 84,"61518,(i45,227 ~ 


P-rod1tction of barley in the year 1891 -in Man 'itoba. 

Acres. 

Whole provinco ... .... _. ... _.. ..•.•• __ .••. __ .. 89, 82 

Bushels. Busllels 
per ac:re. 

3,197,876 3n.60 

Rye is only sparingly cultivated in this district. rrhe total area of 

this grain in the six ~iinnesota counties in 1890 'was 423 acres, yielding 

6,541 bushels, an a.verage of 15.46 bushels per acre. In the six counties 

of Nort.h Dakota 774 acres of rye "vere reported in 1891, with a yield of 

about 19,139 bushels, or an average of nearly 25 bushels per acre. 

The season between the last severe frost of spring and the earliest in 

autU111n is often too short for the rna-turing of rnaize, or Indian corn, whieh, 

therefore, will never be raised extensively in the Red RiverVall ··y. In 
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the ~aJlle eounties of ~1illn :::it t.: 2,026 acres were planted with llUtlze 111 

1890, the yield being- 44,125 hW:ihels, averaging 21.78 bushels per acre; 

and in the Nurth Dakota eounties there were 5,685 acres of Blaize illL'Ql, 

yielding 148,217 bushels, or 26.07 l.Hu;l~eh; per acre. 

HAY, POTATOE~, FL.AX, AN]) OTHEB, cuoP~. 

r-rhe prineipal gra~se:-; eultivated for hay ill the prairie regiull of Lake 

Agassiz are the Italian l11illet, or I-Iullgariall grass (Setaria italica I{uuth), 

and tiu10thy (Pltlewn pratense L.). In ~.finnesota these are nut kept ... 'pa
rate lly the report of the comnlissioner of statistics, but in North Dakota 

the returns to the State departInent of agriculture show that the nlillet 

crop far >xceeds that of all other cultivated gras es (here kno\vn as "talne 

gra::;ses"). The ~Iinnesota reports state the quantity nf,vill hay lnacle Oll 

the unbroken prairie, which in the Reel River Valley often yields a ton of 

ry gOJd hay per acre on the sOll1ewhat dry general snrfaee and 2 to 

3 tons of an inferior quality on marshy gr und. Tho wild Ilay gathered 

in the North Dakota countie~ is not reported, but doubtless surpasse. 

the fi<-rure~ of ~1inllesota, which has only about one-third, while North 

Dakota has about two-thirds f the 'width of the Red River \1alley. '~lith 

the prm;pectiv ~ increase of attention to stock raising al1ll dairyiug, the 

cultivation of hay will beC01lle ]1101'0 prOlnillent. Thnothy, redtop, and 

other choice perelluial ~peeies will 1'1'ol)ab]y then eurne ]1101'0 into favor, 

displacing ill part the pres~nt CU(1,l'se fodder supplied by the annually SOWll 

fields of lllillot. 

ProcZuci:ion of hay 'in the !16m" l SDO -in count.ies of l1H'W6soi,a lying Tlulinly 
'wUldn tltc iL /; (l River raney. 

Countie8. 

Wilkin .... .•••••. . •-_ .••..•...•.. .. . 

lay . .•••.• . . .•. . ••••.• .. ..•. . .. ..... 

Norman .•.• . • .... .••. . ••....•..•••••. 

Polk ..•.......• . •.. ......... · . · . ... · . 
MarsLall. •• . • ••••• _.. . •. . •• .•••••• • . . 

Kitt'o;~;~.- :::::::::::::::::::::::::1' ';;, ~~~"
 
1 Not r eported. 

'nltivated hll . WiltlhaY' 1 

A cres. 

!l90 

::!, 840 

~, 1]3 

5,082 

1, 883 

TOllS. IPcrae_n ,_. 1__'1'O_l1_S'_ 
1 

1, 616 1. 63 11, 757 

4., 642 1. 64 4.0, 114 

11, 286 2. 21 32, 395 


G, 840 1. 35 72, n~1 


2, 798 1. 49 26, 104 


' ;;: ;~; ~~~ 
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Production oJ' hay in the year 1891 in CO!/.1/tiCIi of 1I"0rth lJako ta lying 
17Utillly Il'ilhin the B Cll Ril)(,l' Valley. 

COllll(.icl'!. 

T:iehluntl .•••... . . . , 3, ()42 8,672 2.20 !J36 1,248 J. 3:3 

~Cal'! .. .. ..... - ... -........ - 12, 870 31,102 2. 42 :; , ()6:> 7, 731 L!) 


Traill.... ... ....... B, 2~:5 1(),215 2.67 3, U::;D 5, D:JS 1. 50 


Graml .Forks . .... .. 15, !l01 a7, G:J2 2. :17 :;, 147 r: , 114 1. 62 

'\\Tal sh . . . .... . .. . .. 10, '27 24, ;160 2_25 2,782 4, 8fi8 1. 75 


Pemuina .. . .... . . . . 8, 313 19, a()7 2. 3:1 (i9U 1, 0+1 l. (j O 


- --- - --- -- -----_.- - - 
Total ...... .. 60, U8' 140,378 2.3,1 15, H U :!5, !J.!:.I 1. ti8 


rrhe crops of oats, hay, and potato ->s rais ,d in the Red River Valley 

are ahnost all consl1lnecl hy the t~trmers thelllselves, excepting the part ~uld 

for use in the villages aIlc1 oities of the district. It seeIUS probable, how

ever, that the cultivation of potatoes for exportation to ~'linlleapolis and St. 
Panl, to Duluth and \Vest Superior, and to the ulinillg towns of NIolltal1a, 

would be on the average as rmnunerative as wheat raising. 

Production of potatoe8 in the yem' 1890 in COltl1ties of Mi,nncsula l!Jing 
'mainZy ·within the Bell River Vall y. 

Countie . Acres. llushels. Per 3 '0 . 

,Vilkin .... .. ...... ...... ...... .. .... .... .... . . 
 202 17, 527 86. 77 
Clay ................... .. ......... .. . ......... . 
 1,174 119, 9B4 102. 10 
Norman.... .. ..................... .. ......... .. 
 '79 84, 401 145.77 

Polk ........... . .... ...... .......... .. ... ... .. . 
 3,081 174, 657 56.69 

;:,:~:'.':: ::::::::::::::::::::::::::::::::::::: =-_,,'-I.. ··· ~~'. ~~~....~~ ~~ . ~ 
1___ T_ot_al_............. ....... ....... .. ..... .. 5, 512 427,4U __ 77.5·1 I 


I Not. reported. 

P1'oduction of lJotatoes in the yelu' 1891 in conntic8 of North Dakota l!Ji·ug 
1nainly withi:n the Red Ri'ver r a llc!!. 

Counties. 

Richlalld......... .................... ..... .. . .. 1,972 247,305 126 

Cass ............ . ... . ... ... ...... .... . ... .. .... 1, 645 251,685 15:3 
Traill . . ...... ............. .... . ......... . ...... 654 103,550 158 

Grantl :I<'orks. .. .. ... . ......... .... ..... ........ 1,157 2-43, fi97 211 

,Yalsh .... . . ..... .... ..... ...... . .. ...... . ..... 1, 545 il46,767 

Pembilla. ......... . . .................. .. ... ... . 1,146 319, 24 :3 27() 

T otal ........ . .. . .... .. ..... . .......... . . 8,119 1,512,247 I 186 

- ---- ----------_.._--'-----'-- --1 

In ~1anitoba 12,705 aeres were planted with potatoes in 1891, yielding 

2,2H1,982 bu~hels, or an average of 180.4 bushels per acre. 
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Flax is cOllsiderably cultivated ill the Red HiveI' Valley, chiefly tiuuth 

of tho international boundary, the seed 1 eillg , Ill for the extraction of 

linseed oil. N one of the flax ·)f this country is used for the Inanufacture 

of linen, although it seems wholly suit~ble for that industry. 

ProducUon uf jla;csctll in the yea/' 1'190 in countie8 of Mil/nesota, lying 
mainly within llu: R ell RhlC/' T"ltlley. 

---- - ------,-------:------,---- , 

C..mth A~6'. HU,"6'•._ ,'m' '''•. 1 

" ' ilkin ___ .... _.. . _... _... .•.... _.. ...•.• .•• __ . I,OOG 7,76L 7.,0 

Clay ... ..• _•• . _ .... . ... •••... . _•. . . . ..••.••••• . 515 4,!)87 f). 60 

Norman . .... _._ . ......... . .•.......••. .... .... 475 3,5!)-l 7.50 
Polk . ..•...... . ....... ... ...• . .... . ..... . .... . . :239 ~, u n 9.50 
MarshaIL ......... .... __ .... . . .. .... . .... .. .. . 210 1,161 5. 50 _
Kittson ! ........................... . ......... ...... .... .............. . .. ..... _. 


Total . ..•.. ...... . . . .. . .... . . . . ... . .. . .. .. . 2, 494 20,252 I 8.12 

INot. r eported. 

Proclltct'iQn of flaxseed ,in the year 18Dlin counties of North Dakota lying 
nwi'"l/,ly w'ithin the Red RivC1' Valley. 

I -----------------------~----~---------

Counties. Acres. Bushels. Per acre. 

Richland .. . . . ................. ............ . ... 2, 071) 24,717 11. 89 
Cass.. ... .. .......... . •••• . ..•• •••••• .•• . ••.••• 1,745 ]9, l!.l5 11 
Traill .... .... . .... . ...• ..... .••...... .......... 1,703 20,436 12 
Grand Forks. ................................. 1,559 22,818 14.64 
Walsh. . ......... .. ..... ........ • .. •••••• ••• •.. 4,1)27 77,994 15.83 

P embina.............. .. ............ ........... 38 494 13 

Total ...... . .... ..... ... ... ....... ...... ... I~
-lo5,654 - 'l3.76 

The light, sandy soil best adapted for buckwheat is found within the 

prairie area of Lake Agassiz ouly ou its deltas, and this crop has been very 

scantily raised. 

Sorghum, which is llluch cultivated for the lnanufacture of sirup in 

southern ~1innesota, requires a longer season than is free frOln frosts in the 

Red River Valley. 
l\lost of the eOIlllllon garden produce, as peas, beans, tOlnatoes, beets, 

carrots, turnips, cabbages, squashes, rnelolls, ete., can be suceessfully grown 

in this district; but in the heavy labor given to the staple crops, as wheat 

and oa.ts, these valuable additions to the farmer's household fare have been 

too generally forgotten or negleeted. There is, however, an evident inereaf'e 

of attention to these erops, both for home use and for sale in the cities. 



- - -----
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The winter clinUl,te is too severe f r apples, pears, peaches, pluw::; , and 

gr apes; hut luany hardy s1na11 fruit~, a~ enrrants, goo~eherries, ra~pb8rrie~, 

blackberries, and strawberrie.', thrive and yiold boulltifi.tlly wherevor they 

receive proper care. 

STOCK RUSING AND DAIRYING. 

During the early yean; of rapid c1eveloplllellt of wheat raISIllg, little 

labor or thouo'ht was o·iven t) stock mld tho dairy. ~fo~t f the fanners 

bought for their work ilnported horses which had been raise 1 in I wa 11' 

adjoining State~ . Bntter also was inlported fron1 tho sarne States, and 

the 111ajority were willing to live without fre::;h Illeat or Inilk. Nowhore, 
however, can InOl'e favorabl cliulate and natural conditions be founel f(H' 

the successfnl raising of all the stock needed hy the fal'lller hl c1iYol'sified 
agriculture and for the dairy than in tll Red River Valley. l{o outly. 

th ~refore, Inany enterprising fanner.' hay , . :>cured the best blooded stock 

of horses, cattle, sheep, and hogs; and this portion of the fanning inter

ests of the district bids fair to aS~tllne its due importance. In the n ar 

future probally the sale of butter an(l ·11 • ' 0 'will f()l'IU ono of the prill

cipal sources of incorne iu many townships. Poultry and ego'~ aro a l ~o 

cluing to be considered a n ·edfnl part of eery provident farmer's 

resources. 

The following tables give the nurnbers of live stock in the counti·s f 
the Rod River Valle) ill ~linllesota and North I)akota. By tho kindne~s 

of II. T. I-Ielgesen, conllllissioner of agriculture and labor for North Dakota, 
the a>-1>-es. ed valuations of the horses and cattle in the counties of that State 

are also noted. 

L 'ive Block in 1891 in cOllnties of linncsoia lyiny 1IIainly with'in Ill/) Rcd R-it'IT VaJle!}. 

1101':>el:l ,' I
Counties. lIlu\es, anl\ Cat l Ie. Sheep. Swine. 

a8 es . 
1- - - ------- - ---- 

Nll1nber . lI·1[.I1l/;el'.Num ber. Xwnlier . 
5, 4~5Wilkin....... .•••••••••••••.•••••••••• •••••• •••... 
 3, 37' 1,3 7 1, 14.3 

Clay ... . .... . . . ... . . ..... ...... .... ... .. ... .. ... . .. (;, 405 
 13, <!Ol 6, 601 2, 326 
Norman..... . . .. . .... . .. ....... .......... ... - -.. ••. 5, 682 
 13 ,505 4,656 2,009 
Polk: • ••.• • •.... -.- .... . .................... . _ . .• _.. 1:1, ]08 
 30,214 9,136 5,720 
Marsh•.ll......... . .......... . ............ .. ... . .... 4, 425 
 10, 433 2, 180 2,007 
Kittson •••• ~ •••. • ..•. "...... ...... ...... ..... _.. _" 3.917 
 7, G66 2, 042 1, 26 

1-- --1-- 
Total .. _.. •• .. •... • • . . . ••. . . .•• . . . .. . . . .•. . .. 96, In 0 80, 594 / 213, uO:! :U,4n 
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TATISTICS OF L EST C kJ f 

L 'v toe!.- i )~ 1891 in O/llltiC8 of 'ortlt Dak fa l y ing mainl!l 11 'thin th,; Red ]livel' Valley. 

OTmt it . 
Number. 

L-tichlc ml . . .. ..... __ . :!, 9J 5 
'as ... .. . _. .. _. __... 

.'369,640 

75 , ()29 1, ·Hi\l 5, G:.! l 4. {lUI 

T ra ill.... .. ... . ...•.. :;71, '(j H;,~ ::, OU 
}rawl lorks . _. " . •. 6~!) . 454 1'1 ')51 15:!,54 n2 10, .i7!) 

WIl1h .... ...... .. ... 10, 405 1l:J5, ~ 11 ~ : ~3: 1 1 l :'!:J . ~ 1 2 7 6, 71li 

r h::;~ : ::::: : :: : ~t ,, :~: ~1 *,~~---,i-I ~ 

3. :! j 

a, 504, 

4, U J 

1. 0:14 

GEOLO 10 J~ESO ES. 

The gl'and ao-ricu tu 'G 1 capa iliti ~ of the ' il 

in the I l''' din 

. r the Ina,llU

it ,1 . . 

y alluvium 'which border ' tho Red Hi r alull 11 arly 

it ntir 1it turn nor thward H,t Bl' kenl'id and Wahpeton. 

Thee n titut he mpl =- t ::> thoug,It brief Ii t of tIl 11Hler ialIy 

Unlor-taut pl'odu t... f the prairie portion of L · e A )'<~Biz which b .1on o• 

to e onomic ge 1 gy. 

GOL. 

Within the wooded portiOl of this cur aJ (1 

an p rh s b I r fitably Inined in the r h e. Ii r k: a ljoiuino' the Lake 

f th We d Re,iny Lal e, wlIi ··h also in smne places include granite 

and O'n is valuable £ r lJuilding purp e . Th e I;'~ ur', s hav b n 

de cri d b th Canadian and Minne 'ota Geol ys 1 and need 

II t 1e further n ti 

1 N "'xy--4 



'2 • Til iI GL OL~L L KE GA IZ. 

BUILD 

of 1 agn l,'ic 1 lill l ·t 1 > h~", e en iv ly w rk d at 

East lkirk ton wall, 'tony ~f untc ,in, anJ Li t ] 

f)l' lbn - nrning, 1 nt al.' iu large mn nnt for t 
buila i] T Il Ea~ S lkirk .: to 18 an 

l ' , . Y to t when fi rst qu a.rried, but hal' 1 ns 

tnr dri 8 out. I . ntains ' lnu It W~ tel' that newly uarri 1 

ffiut ]' ar damub'ed b fi- ziu'; b ut aft r lr ill II . l ·It fi'U t fl·, ct n' ::. 

thi· 1'0 ·1 By exp ill' 

' 1e l 

t Ol l) 

eell 
q U Hrl'l 

o a r1aut Archeall bowl l ers Branit, ·nei ... ·, ( d hktt; ill tll>c. 

till l' O'lacic 1 drift arc r :.adily c( lleetetl wher V Ol' the till . ( rnl': the srn1"l ' , 

and u tIt , :.l tre: ts the r COl 111 nly s l' o th illlmigrant for th e constru ~

ti II f uudatiuns of farm building's and f)1' the ·wall· of ellar .u d w n., 
LIME. 

r ., 
quarry ' Little ~ tony l o1111taiI 'a, co tively p rate( 

y f l' b ur 

nt · 'ups 

1 • ntly btailloLl b r lie ..ting and btu'uill 
 , 



BUILDIN STO E Ln ' i, ND BI10 ·27 

OC JUl' in the ghvial clrift through ut n tll 1rai1'.i lli tri('t f L, k Aga.s'iz 

a d the a ~j inin5 untry, h ,vi 'b II ( 1'icrinc 11y 1 riv c1 1 f1' m th . r k 

H'm, tiOllS ~.n<l distribut d r the CUl" nt' f the i· -..h -'0. 1 It b w ] 1 r. 

'tre < l::Iont frOlll th -' 1a ,u 'trill an d all uvi~l <l P ,it· al ng th I -' 1 {iv 1', 

mId fi· III t e Lak Ago" S iz d It· '. 

B I ~K". 

F r 1 ri kyHl'd8 ill St. nif, c, III tIt "a t si(le of th · 1) <l Riv l', 

cl ill t t l in L 87 ab ut 4,00 ,() hri k·. 

-'1 leu ther ill 18 O. 

r 

alx ut 2,0 ad T, n),0 ( ; "u(l Mr. Berg ui.' 

bla ·k il i ' l' III VO t ) tl lepth of 1 f t r 1 ~ feet· 

I 



TIT !.I GLACI L L KE A ASSIZ. 


f til alluvial lay i. us d r brickm<l king, h, 0101' 1 in' dark <. bove and 


62 

n a 11; th low r e Hltinuatioll f this del :it is Ulvuit d for 

it , 'aline ·well 'i" t r an 1 pring. 

illl) .' '8 tn ding t · 

whit jnhe hi ants f the r j 

h n th Hud on 

TIlpris d all t] Ie 

f import.: tion f alt ;va 

1 'idera He nti ies f it wry arly marIe 
y f the w t r -. salt,' rin . One f th S ::'pl ' 0" from 

whieh nu sal wa ade £ r the 1 Bay 1 mpany is itu ted ' 

annel f th South Bran h f T w Riv r , a out 1! 'le. 

jUll."0 with th North Bran -1 and . orne 6 mile.· we t f He 11 ·k. t iH 

exp se I only ,,,hen th riv l' runs low, and iJ: u h portions of th surum 1'8 

e work alt aking wa do e. 

, 

this u.~ beau. of limy · n I' tions. No san 1 is r quir cl for temp rin . 

~ awl n eded £ 1'] Ol'trrl' j brought fr III lVruskoda nt th c t f about $ 

pCI' 'ubi' yard. Th, 1 ri k~ are -I' ~ m- 1 . <l anI of v I d quality, 

ellino' a ab ut 10 p r th 11 a U. e:tk W od, u. e 1 £ l' fu I, co t '5 

pl" I'd. 

Nor .,ro " 


whi h bring 

an G. 
an c: 

(1'8. At -fl'. Er'1 'lie: yard, 011 t 1
n the 
. iv l', a thickne . . , f 13 £ t fly is u el, lyirlo. 11 t b 1 w the . up rficial 

2 l' 3 £ et f 1t k . il, whi·11 is l' m v d. T e mol' 'anly low r p rt 

f the clay i lni~ d with til TIl pe' p rt, y wili h the whole i. rightly 

e n arried n 1 y J. S. . rth 10
1,200, The ul P r foot 

flay ar u' 1, requiring' n 

",ALT, 

Th d ripti n f t1 e arte ian wells of this 'strict g;v n in 1e pre

cerun chapter 11a ' 'nel ded nearly all that e el· to b ~ta,te 1 

produ 
and the e rt 7 £ et 

int rmixtu1'e f d. 



tw -thirds of Minllo' tt~. H l' c d tll:.1' fran 1 uts of Ii 'nit ll'l 

th ,e be ill' founel nitb II lltifully i1L tIt ill, an ( at HI 

.it, )f t1l nloilifi d drift,' the: t It lndrecl' of li 

pi e;', uI t.o 3 ra1' 1 y ~ larg r lllL 'S, al' ~ 

f lUHl in til n 7i11', ' of 

r 40 :£ ot 

unters nOll l' II 

fran'In 1 to'. 1 Clring 
lU uc:>ra 

The prin i1" I PI' duct of Sc It th n u e I in tIli 

th 

of 
i-' 

lU ., 

an 1 Thouo'h v ry pur ' 1 rin , 

it C'lll II t utilized in J ) p titi n with the, alt m'l11ufactlue in Ii hiu'c-Ul , 

SALT AND LI NIT]}. 29 

·i.Llly when tho ,t f fuel at 11 He 1t work, th 1'e, u;~ i no' r ,fa ~ .> f1' 11 

awrnill. ,i.. ahn t thing, wh 'l n thi I ririe tn ct it· .t w ulil 1 , > 

al out·. I l' 01'(1. A I aT pIe f I'al lnad fr ill th HnTllh hIt \ II wa: 

exhiLitetl Hot tho N w rl c .' Exp ':ti 11 in 1 84-- 5.2 

LIGNI'fJU. 

ling n, £ t ill t lu<>kul',' , ar 

c011tarne 1 in the Or ta 11' 1)llt;ill O' HlHtly to th 11 () ,.> 

B:..nton :£ l'mati n, wIti·h are s ~ n ily 11' " I've 1 e ath h thi { h·ift 
I h t, end:: 1'e 0 u. i lU ly exp( s «I in ut '1' ~ p,', thl' ughout the 



"3 T L.t CL~IJ - E G SIZ. 

] <.LV n thuWi hill th 

f nnt1 I I 1 - ifnll in many 1 " li tie~ , c 1 () )' llUt lJe 
I'P " ;i 1 lly llt ted : Iu lio'O'ill' ( e liar cl ,' 8 - ut.h of tl iv f , it 

:.; ~ eti Hl 3~ , town. I ip 127, l'(Lllb -' 4 7, 1 ar its ntn tllCe int th n ·th uti of 

ale Tn \ f' ~ . iu w Us n ar T i tah an 1 at all11 11, ~Iin .; in a 1'( in 

fIT( 
11 }ti(' ,<1 at th prin< ., II tho 11 i or, :2 nille .. 

31, 

uth )f Walhall . 

L .t ba and N rth Da ~ ta, 

th N l'th r Pa ·i£. . 
li 'lilt , but 1 ] 

Tnad £ l' dis

hjb h ,t f th - 1reta ,e u.', ran;i r UI t 8 f ill t111·kn ",,', , have be :';'
eos:-fnll. ~ r bleil, th ir p 'o<1n t beiug u. ed for fu 1 1 y mauy I ' 

, . . ,t ] 11', ,i1'l l' g on. 

1 



G.r l'£B, ATUHA G Al::), L ND 'vVATE R I OWE ~. 6 

r ATURAL GA. , 

tIl w nderful I Re vel'lOS f ll. hu~nl g-n. in 
1 lel tho ll~lu,~iv aud ,Ii ' 

"ar 'l lmnung\ , <. IH n oar lUayvill , in N 1'th 

lH Y ig'u'ted c n c1 blunin ' £ r n, til 

tary 

T at r t n ' g , 
ohtain 1 frm 1 th ' 1'0 ] . fc rI n,ti )u. ulld 1'1 ri 1 ). the drift at 1\1 Ud l ,tt 1, a w .l] 

w(, ' h r uth -,1', ill 18~!) to tJ e d"pth f 1,750 f t p~ (- r> ». B] w the 

~t th i.:- 1 r ing, ' hi·ll , a ' d ne at publi 'ost by n1 l' (If 

tho it , go VCl'll1nellt, c' ill Arch an l'anit icl and gnei~~ie 1'0 k ·, 'n l1i " l 

a larg' exp -'u litur w, . wasted after the Htate g 1 b'i .. t, Pr f. N. II. Wi 
ehe11 , h. d 'lfo 'm 1 the nit ' the. tIl .'( lUI les of the elrini " f lrhaue 

" ,In T 01 ' of 01 b inir g; art ~" lan w nter or other proehl ·t (If vaIn J 1 It i, 

v ·l1-ui[.,h "'rtel,ill that nowhere in tltiH laeust1'ill"> ~ r ( ,all ith r lig-l ito r 

f( lIlld in ,'U 1 qua tity a~ t b e pra ' ti ,(; 11y Iti1iz L 

F ACTURl!~S. 

~, t ,1' P , V ]'~ , Honle of whi haTe H( W U~ c1, whil n n T 

(tl(,l'" hav" II t. 1 em l 11 lp l'oved nor 'surv TOel, exist n th h' " d .-tl' 

lw I e ll r·y(, !' ahoy ] r -.]-enridge, )n it: trihntari, the P eli an Piv 1', 

0 11 tIt, P ~ (1 Lak · ] iv r and its h'ih It~ r the 11 ear wat '1', (Ill tIt c> 

G n n d Hapids of tll ~a::;kat h "\ WHll, a ll o n Le 

ven (f 

tho I ~ h Jr( un nu ,c, rI\utl " Ij1()rest, Pad, a.wl Pen b' l1 <.1 r \ Y( T S, ill 

n 

] h l ~ ( tc , awl Oll the S OUl'i H al ,1 issil 'he in ' riv r .. , 11 J anitolyt. 

t ( 'f' OI. ;l llIl. ' a. t , J i. f. ,, ' Il I' " y f) r ,M i ll l ll ,.Rot :l , llnIl 'Li IlNo, ;; , l , K~ : 11:I.tll l'alC : :1. ill finnf'Rotn p .!l! I, 



d 1ow rH 

632 A SSIZ. 

'- 1 R liiv s F4-5 '"') Ilas ur iln roy 

hea 1 f , lU 10 15 et, in t11 ~ity d' ero'ns] all '. 

11 f lllS t HULk , Ottertt il, Un '11, (

V '1'~ , fill" in p r iug s -' -'n I feet abov -:. their. PI' . '~n t 1 

ill til f 
t ill ' river ~ t 

Bl' ·kern'id· . 

fe p r mile. 

a g 1 ull iatioll f T ualu,' alld al ng 11108t t 1 ;:;1 I in J' 

river bauks P 'Tllit tIt ,Yat l' t • arne in aHal s as t furm,It allY 

am nut f h Id 'sir ~cl 01' lllilliu ' purpo _II th w . t th · '\Vh at f th ' 
He.d P i l' Vall ( 11 tIL ec st a , fllaple, asl, nd pin 't 

ron~2:ht, we 11 IDneh rueTeasc tll ~ a, ailll 
F )1'O'llS F ·.}] , and <.Llon t 11 it~ ext 11t r >TIl 

f 

o 

f tltb; 11m -ni 

equalize it. , fl w ill wet <t J 11. T Ke<. . 

d -mt '200 t'e t froul Lake Lizzi to it::; 

gla( ial b-itt, H t, l~ 1 

c1 Hiv r. 

ll

.31" (paA' ~J-\ 

5....- 54), aIr ad T l'artially ntiliz cl at \., d Lake F ll.' m d "roc k. t 1, a ll 1 

,sI cia t th' l OW l' of th falls of the R.ain Pli . 'tt 

18 Red Lako r ' 

'T 

L ,0'1' w u in 
1:1 

( " , " ,J ) , cJ, cl to the Tuan T l'apia ~ 1d f 
2). The~o str ' < U 1S 1yill ( 

da 

praI1'1 

m a l uft -tUl' 1 nlt -' h11111> r pap -'1', furniture an 1 vm·j 

vV11il c. t:;ri ,ulture rill )e tll ~ 1 <ldino' r ion of 


