
OHAPTER x. 
ARTESIAN AND COM]\10N \VELLS OF THE REI> RIVER 

·VALLEY. 

On the broad, fertile plain called the Red River Valley, whieh \vas the 

central and deep ,~t portion of the bed of the glacial Lake Agassiz, l11any 

artesian wells have been obtained within the thiek drift sheet, dm-iving their 

supply of water fron1 porous beds or veiut' of sand and gravel beneath, and 

frequently between, deposits of bowlder-day or till. The depths of these 

wells vary fr011:1 40 feet, or rarely le:ss, to about 2. 0 feet, or rarely 300 feet, 

while a few others penetrate deeper, passing into the underlying Cretaeeous 

beds, or northward into Silurian strata. The height to which the \vater is 

eapable of rising above the sluface of the ground is often only a few feet 

and seldon} lTlOre than 25 to 50 feet. IIulldreds of tlle~'e flowin o' wells, 

cOlnn1only 1 to 2 inches in dialneter of pipe, are in use on fanns, at grain 

elevators, and for the supply of towns, on both the ~1innesota and North 
Dakota sides of the Red River. 'rheir distribution and range of depth, 

both in the lTnited States and in :Nlanitoba, are shown in PI. XXXVII. 

SOIne tracts of considerable area within this valley, however, fail to find 

artesian water, but even thes::. generally encounter \\Tater-bearing layers at 

depths corresponding with those of the artesian wells, fr0l11 which water 

riseR nearly to the surface. 

COIDlnon wells throughout the . whole area of Lake Agassiz and upon 

the adjoining country usually obtain a supply of water sufficient for or(li
nary farn1 and dmnestic uses within depths ranging frm)} 10 feet to 50 feet 

or occasionally 111Ore. But the quality of their water, as also of the 
artesian wells, is often disagreeable. The fan1e of the Red River Valley 

for its larg harve::.-\ts of "No. 1 hard" wheat, averaging 20 bushels to the 

acre, is nearly equaled by the unenviable reputation of the w·ater sup

plied by its wells. The drift hero contains mueh of the carbonates and 

sulphate of litue and luagnesia, derived frolll the Cretaceous strata. which 
523 
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covered this :1,rea and were plowe(l np by the ice-sheet, Jl1ixed with lnuch 

drift fron1 the region of granites, gneiss, and crystalline s -·11ists Oil the 

northeast, and redeposited as till. The ~ lluhle alkaline ingredients of 

the ~ il inlpl'egnate all the water~ of wel~8, springs, and streanlS in this 

region; and in the dry sea:;;Oll they m' -' often s ,n fornlino' a white or gray 

effioreseence il the surface of tho land, resenlbling frm~t, 801notin1 s a 

quarter of au inch thiek, b(ling' the residue ii'om the evaporation of lIlOis

ture rising t.hrough the porous ground.1 

'Vheat thriv ~ better where the ~oil contains a considerable proportion 

of these alkaline salts, so that their pr sellee throughout the Hed Ri, er 

Valley is one principal cause of its superiority in wheat raising; and this, 
grown year after year, gradually takes away th ::>se ingredients and pre

pares the lalld for other C]·ops. But their effect as dissolved everywhere 

in ,velb\ and strealns partly offsets this benefit, and 111ak , ~ the water of all 

this region objectionably hard, and sOtnetiules in -wells and springs notice

ably bitter or salt. 

The hardness of the water, on account of which it will not eli .,olve ' 

soap, iH produced by the carbonates of lirne and nlagnesia, whic.h it has 

taken np in soaking through the groulld. The best " ray to provide water 

satisfactory for washing" with soap i~ l)y collecting the rain frOlll roofs. By 
the eOllstrnetinn of ei~terns, this soft water, ,vhic.h alRo i:; preferable for 

(lrinking and cooking, lllay be kept eonst~),ntly 011 band, there being gener

ally a good supply of rain in all seasons excepting winter, when it. falls as 
snow. 

The water of strealTIS and \vells in this district contains a small pro

portion of the alkaline snlphates of linte, soda, nlagnesia, and potassa, and 

c.arbonate of soan, thongh not usually enough to be pm:eeptihle to the 

I n ana lysiH, hy Prof. .James A. Dodge, of fl,1I "alkali" cl1ioTesccncc Crom a s urfa ce of till in 
Murray 'O!lI1ty, southwestern ~'1illn('s ot::l>, show'd it to 11e a hydrons sulphate of mngn esia, with 
slight trn s of solln, potash, and lim e) . Tile proportions of sulphur trioxide anel magnesia, wpre tllO 
saUl as in c}lsomite (epRom snIt), Imt It ha.d less than llfl,]f the p ercentage of wn.ter of ('r~8tal1izati()n 
reqnired by cpsolllitc. (Geol. awl Nat. Flist. Survey of :Minnesota, Tenth Anllual Report, for 1881 , 
p .20:".) 

Efllorescent Ralinc matter froUl onc of the alkalinc lakeR of the Missouri Cotean, analyzed hy· 
Dr. G. M. Dawson, contairH' 11 of ~ulph:lte of mn g nesia , 4H.06 per eel1t; sulphate of soua, 17.7:1 per 
cent; ancl ' hlOJ'ide of ,'ollilllll, 0.7:, per cont. A ~imilar saline incfl1station from the, ouris Vall y, 
examined qualita ti ely hy Dr. Dawson, AlLoWl'd ()nly tbe magnesic and sodic sulphates. (Geology 
and Resources of the Forty-niuth Parallel, p. 293.) 
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taste. These water~, however, rnor> readily than pure wator, deeo'npo." ·' 
the woden curbing, ' whieh, being the most convenient and ellOapest 

lllaterial, i~ too CUllll110nly u~ec1 in thi~ region, destitut0 of ~tone quarrie~. 

The wooden well-curbing, which i~ cOI.nInonly pine, ~oon cOllbt111inate~ the 

water, anlL whon ~uch well~ are left stagnant or only urawll ii'onl slightly, 

the water becollle~ too foul in BIrrell and taste tu bo llrUllk, oven by cattle, 

aud it lllay be the cause of sickness, as intestinal diseases and typhoitl 

fevers, before reaching this t'tage. Let such wells be plllllped so as tofili 

thern with new water every day, (tud tLese offensive qualitim; are princi

pally rernovod. If brick, stone, or CCll1ellt pip~ are used for lining 'welb, 

and the water in thelIl is frequently renewed by beiug largely drawn froIn, 

FIG. 31.-D,iagram indicat.ing the probable rclationsWp of IIOLlrccs of artesian watGr at Granuin, N. Uak . 

it is generally wholes me and palatable, and is well adapted for nearly al1 
uses, excepting for washing with soap, as before luentioned, and for steam 
boilers, in which the large aUlount of scale deposited fro111 it in evapuration 
is 0 bj ectionable.1 

SOURCES OF' 'I'HE ARTESIAN WATERS. 

The narrow areas that Inay be sOlnetiITIeS occupied by the sand and 

gravel layers in the drift sheet yielding artesian water, or the thin and in 
ROllle plaees entirely deficient conditioll of these layers, i~ illustrated by the 

e two articles hy Pj'()f. N. 1I. WinchelL on "Tile watcr supply of the He(l HiveI' Vallcy," 
:reo!. anti Nat. Rist. Survey of Minnesota, Sixth Annual Heport, for 1~77, pp. !J-4 .. , anti Ninth Annual 

H.eport, for 1880, pp. 166-174. 
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cliffer nt depth:::; at which a flow of water wa:::; first encountered by four 

wells ill the village of GraJ1din, N. D· . These wells, who'::> probable 
relationship in their Bupplies of water lllay be nearly as shown in fig. 31, 

are on an area only about 50 rodB in ext~nt, aud their Boveral depth~ are 

105 feet, 158 feet, 187 feet, ana 248 feet. Either the upper water-bearing 

beds here are uarrow, like a streanl course, so that they were not fouud by 
the deeper weI!::;, or, if they exist as sheets of great width as well as length, 

they are iu SOine parts thinned out, allowing the illlpervious till above to 

r':1·t on that below. The experience in well-boring here is representative 
of inequalities in depths of flowing wells near too' ...ther in many other 
place:;. More fi'equelltly, however, water is obtained frolll a nearly uni

form depth throughout a considerable area, and it is then evidently derived 

froIn a single broadly continuous stratum. 

FRESH 'VATER FROM POROUS BEDS OJ!' THE DRn"!' SHEET. 

Though the water-bearillg gravel and sand inclosed between deposits 

of till often occur in narrow veins or in beels which sometimes thin out, 
even I ~ ,r where they yield copious artesian flows, they nlllst have a great 

extent in the direction fi'0111 whieh the water supply is received, descending 

fronl levels higher than the Red HiveI' Valley plain, where the flowing 

wells arc situated. At least, this must be the case where the water is fresh 

or only very slightly saline, as at Grandin and in all the southern part of 
the valley as far northward a~ the vicinity of Crookston, in Minne~ota, and 

Blanchard, in North Dakota, and in a large district of JVlallitoba, including 

vVilluipeg and the JVlennollite reserve east of the RC:ld River. 

Upon the higher lands a(~joining both sides of this va~ley the water of· 

rains is partly absorbed by percolation into the drift sheet, chiefiy through 

th lTIOst sandy and g'l'avelly layers. Thence it passes in these porous 

veins and beds downward to the valley plain, where it is heavily pressed 

by the head of water filling their upper portions. vVhen a boring pene
tt'ates the inlpervious overlying beds of alluvial and lacustrine clay and 

of till the water usually rise..~ with a strong flow above the surface (fig. 32). 

If the height and pressure f it~ head are inadequate for this, it rises in the 

I 
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pipe to a perlllanent level, below which ill lllOst cas ;:; it call not 1 J lowered 

by pumping, as a continual supply is re 'eivecl frOID the distant portions 

of the subterranean reservoir. 

SALINE AND ALKALIN.B WATER FROM THE DAKOT \.. SANDSTONE. 

North of Crookston and Blanchard to the international boundary and 

in the south edge of ~[anitoba the water of the artesian wells, alnlOst with

out exception, tastes distinctly saline and alkaline. It seenIS very probable 

F IG. 32.- :::iectiou acruss the Red lUver Valle . showiug the wa r s upply uf Its fresh artcsiau wells. Horizontal !!lIale. 
15 wile to ,m inl;b. 

that the water-bearillg beds of that large portion of the Red River Valley 

differ widely in the origin of their water supply fr0111 the foregoing. IllRtead 

of deriving their water, like tlle f1'esh artesian wells, from rainfall upon 

higher parts of the drift surfaee eontignous to the Reel HiveI' \ Talley, there 

Se8111 to be good reasons for believing that the brackish water is Blainly 

]'IG. 33.-Sect,ion fl'om t,lw Rocky Mountaius to the Hed Rh'er Valley, showing the water supply of its ~alil1e art i • . 11 

wellH. Horizontal seale, 150 miles to au inch. 

£i.·01l1 the Dakota sandstone, which fonl1lS the base of the Cretace us ~el"les 111 

the upper lVIissoul'i, Assiniboine, and Saskatchewan basins, coming thl'oug'h 

that 'sandstone fr0111 its outcrops on the flanks of the Roeky IHolultaills 

and Black B~ills, and penneating upward into the drift of the Red River 

Valley frUITI areas where this sallclstone is the underlying bcd-roek (fig. 33). 
That the saline artesian waters fuund within the Lasill of Lak AO"assiz 

~ 
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ccnne fronl these distant ::;our ~ is iudieatoLl by the artesiall wells 0 btnillec1 

fclrthor ,'Vest in North and South Dakota, wllich al ..o nued to 1e ,'Oln8what 

particularly de~cribed here, sin they m~e intiniatoly relatell with the saline 

:-;prillo.;. <:111<1 flowing wells of the ned HiveI' ~Talley. 
BelatioJls/rip to the rtrtesi((n, wcll~ qj'lJcv'ils Lake and the Jame R 'iv r 

Vatlc!J.-Deep artesian wells uf sOlumvhat ~aline and alkaliue "water, like 

diat of th purt uf the Red River 'Valley just de:-;crib el, are btaiued on a 

belt that exteuds cH.',ros:-; Nortl aud South Dakota frOlll I)evils Lake to 

Yanktou and Vennillion, incluLlino' the OT8ater part of tho JanlOs River 

basin. vVherever borillg's along this b<:.1t have penetrated to til l)akota 

sandstone, the lowe::;t Cretaceous fonuatioll in tle upper l\Iissouri reo'ion, 

artesian water has l)eell found. Probably as Inauy d, 2()O wells have been 

bored, their depths ranging ii'onl DOO to 1,550 feet, except in the 'outhern 

pal't of the J~unes and \Tel'll1illioll valleY15, where lIlany wens are ouly 0 
t 750 feet deep, and a few, the farthe::;t s uthea~t, are behve n 300 and 

400 feet in depth. ThE,~O weIlti are lllO~tly 5 or 6 inehes in clialueter, and their 

strong pressure, eoullllunly trom 50 to 175 pound:-; pel' o.oquare inch at tle 

slU'face, 1nak s thelll valuable 110t only for fire hy(h'Huts but als to furnish 

power for IuallUf~tcturing purpo~ :'8. Sevenill wells llave been bored at 

Aberdeen, and five years ago fifteell 'vell~ were in use in Yankton. Th 

pressure of the wells in Yankton is suffieient to raise the ,vater 1~9 feet, 

and in llUlIlennu; places aloug the nIic1dle portion of the Jame~ River Valley, 

as Hurull, Redfield, and Aberc1een, tle pressure .corresponds to a Tise of 1110re 

than 400 feet above the ~urface. 

The secti ll ' of those deep wells ill Nortll 11akota aud ou tho high 

laud between the Jalnes and ~Iissouri rivers ill South Dakota include, 

benea,th the <.lrift, tho Fort PierI' > Nio In'aTa, and Fort Bentnll divisions of 

the Cretaceous series; but along- the lower part of the James HiveI' and 

on the Venuilliou erosioll during the Tertiary era. reIl10ved the upper 

portion of th(~se beth, leaving- only the Fort Bentou shale or a part of 

that fOl'lnation over the Dakota. ~andHtolle. 

At D~vi1s Lake, where an Hl'te:;iauwell was bored in lH89, ahout 6 

feet abuve the lepot, or 1,470 feet above the 'ea" the ~ection wa ' as f 11 w::;: 

j 
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Seotion of well ((;t DC'l,U8 Lake. 
Feet. 

Glacial drift, till as on the surface ___ - - _ - - _- _________ _______ ___ .. . .. ___ . _ . _ _ j5 

Dark ~hale, nearly alike through itt-! whole thickll e ~t-!, illelnding the F ort Pierre 
and Port Benton formations, with no noticeable c,ulear U~ b ,ds at the 
intermediate Niobrara horizon __ . __ __ . _ , _________ ...... __ ... ____ . ______ 1,40;J 

Gravel, of granitic pebbles up to a ha1f inch in dimll tor , firmly cemented \dth 
nodular pyrite _.. - .. r - - __ •• _ • - _ - - - - - - - - - - - •••• •• - - - - - - ___ •• ____ ••• ___ • 3 

Dakota sandstone, or rather a, bed of loose sand, very fin , white, or light gray, 
the base of which ,vas not reacho(l . _________ _______________ . ____ . _ ___ _ 80 

Total _. _. ___ .. _.. _______________ . __ . _ .... ______ . ____ . ____ . ___ .. _. 1, ;311 

From the sandstone, at the depth of 1,470 feet, braekish artesian 

water Callle up with a rush, hut sand SOon filled tllE, pipe so that the supply 

beeanie slnall. . It is fronl this level that the present flow eorues, thl'ongh 

narl'(nv slits cut in ·the pipe. rrlw boring' was continued 40 feet deeper, 

lJut no snch strong flow was obtained helo·w. In .July, 188~), when the 

well was cornpleted, it supplied 1,SOO barrels of water in twenty -four 

honrs, or about 40 gallon~ pel' l11inute, the diarneter of the pipe being 8 

inches, reduced to a~· in the lower 1.)cHtion. The strecun Rowino. away was 
b " 

then turbid with the exceedingly fine partides of sand brought up fronl 

the bottcnn. 

The JmnestowIl well, bored in tho winter of 1886-87, about feet 

below the depot, or 1,400 feet above the sea, went. through a silnilar sec

tion of about 1,4UO feet of shales, with no distinctly different I rtion to 

indicate the place of the Nio bran\, forrnation. 

At I)eloraine, in l\lanito ha, 1, G44 feet above the sea, situated dose 

northwest of the Turtle l\lonntain and about 100 rniles northwest fr Jll the 

city of Devils Lake, an unsuccessful boring for an artesian well has found, 

under a thickness of !J4 feet of glacial drift, a sOlnewhat unifol'lll section of 

shales, largely caleareous in their luwer half, extending' to the total depth 

of 1,800 feet, aceording to :NIl'. .s. B. Tyrrell, uf the (j-eological Survey of 

Canada. 1 At tha,t depth, whieh was bored during- the y 'ars l ()R,) to 18DO, 

the top of the I)akota. sandstone hall not beell reaehed, so t.hat it is known 

to he at least noarly 200 feet lower than at Devils Lake and Inore than 

1.)6 feet below the sea-level. 

MON x'v--34 

l 



-----

530 	 THE GLACIAL LAKB AGASSIZ. 

A r l s ian lVi'll deriving 'lrafl)/' f /'um the Dakota 8ulldslow! in .J.Ym'th llllCZ South lJa, l,o ta. 

D i tanc03 on latitude 
nd longit.ude fl'om 

the southeast corner 
J.Jocnli t. ' of South Dakota. 

ovil Lak ............ . -- .. 
Jamestown -- .... -- . --- ... _. 
Oak ..... . . . .......................... 
Ellendale ... .•• •. . . ..... ... 

Ddt-tOll .... e __ ........... ___ • _ ___ 


Columbia .......... ..••••• . 


Andover .. . . .... .......... . 


Groton ........ .... . ... . .... 


Aberdeen .. .. . .. .•.. . . ... .. 


Ipswich . .... . : .... . .. . . •••. 


Mellett ...... . ... _--- ... _- .. -

A shtun ......... . .. . .. ... . . 


~o~~:~d' ::: : : :: ~~: : :::: ~::: I 
F ulkton .. -................ _- -.... 
Hitchcock . ..... .. _..... _.. 

Hurou ....... . . .... _...... . 

Millet --- .. .... .......... .-- .. __ .. . 
Highmor ..... ........ . ..... _-- -. 
Harold .... . ......... . . . .. •. 

Woollsocket . ...• •. . . . ..... 

Letcher •••.•.. •. .•...... .. • 

Mitchell .... . ....... .•. , .. • 

Plank inton .--0 .. _____ --- ..... 

North. 

JWeN. Miles. 

390 119 


aoo 110 

252 80 


243 101 


:.28 2 


2Hi !)~ 


202 72 

204 82 


206 101 


204 127 


186 101 


174 101 


167 81 


Hi6 10:l 


176 13'>' 


148 97 


130 88 


140 126 


14J 148 


141 163 


108 91 


97 


79 


102 


Depth. 

Feet. 
1,511 

1,476 

DJ4 
1, U87 

1,004 

!J65 

1, 070 

OGO 

no 
1 , 270 


000 


DI5 


050 


900 


1.210 

050 

8G3 

1,148 


1, 552 


1, 453 


750 


000 


600 


750 


a t 

POlwdil, l?eet. 

::::::':: !~~ I : : : : :: : ~ ~~ : 
1~5 288 

-_ .. ... -.... - ..... . - ..... -_ . 

175 404 

00 208 

' 187 432 

J75 4U4 

70 162 

... ---- -....... . .... ...... _- -.. 
' 50 U 5 

.... .......  ..... ........ .... .. . _ . . . .... 

]75 4lH 

...... ...... ...... -.... .- ......... . . . 
175 404 

liii ~04 

1 28R 
2,; ;;s 
SO 1 [, 

153 :35:J 

... -.....- .. ....... - --- .. .. 

.... -. .......... - --  _ · .. • ... . 0 

140 32:1 

:;OUI" . of 
wat r i o 

llpJler ))Irt. 
of the Da· 
kota >:Ialld· 

ston 

JI'eet. 

0 


- 76 


:)78 


302 


350 


3:J0 


4(10 

:JH 

:J!):! 

~60 

400 


:.lSI 


405 


3n5 


: ~63 

389 


424 


43!J 


Peet. 

1, G19 

1,44!J 1. :17 


1,354 . ....... . - ....... 


1, :304 1. 708 


, 476 
 1,0 " 
1.304 1, 736 


1,300 

1,5:lO 

1,300 

1,200 

1, :35:) 

1, ~!J-

1,573 

1. 330 


1 .287 

1, 5/!7 

. 	 1,704 


.1 , 602 


....... . ...... -. 
1,411 

.. .... --- _.-- . 

1, G90 

........... - . 

1,74:3 

J,601 

1, 7 

1, lIO 1, 948 

I , Ol 1, 9R6 

1. 308 1, GGI 

1,300 --_ ........ _.. 
1, 301 ..... ....... 
1,52 I , 51 

1,78 2, U07 

1, 150 1 5 

1. 156 . ... .... .... . _-

1. 106 1,325 

"1, 2l)0 1, :164 

Kimball••.. .. . ...... ... .. .. 
 126 1, 068 05 210 


V e rmillion ... . . . ...... ..... 
 24 365 15 
 3" 
Meckling ._ ..... ••.•. .... .. 
 :n 33H .... -- -- ... - .... -- --- ---- -_ . 
Yankt D .•...•. ... ...••. • •• 46 610 56 
 129 


T , ' ndalL ............. ..... . 
 71 730 . .... . _--- -_ . 
.... -... -.. _-- 
106 I 600 .J.'i
Fort Handall .... ---- .-- --.... 104


I 

1 The pre s ure reported at Ashton is 100 Ul" 1:.1.5 pOl1olls le>;~ than wuul,1 be (l'x pc('Lml in proportiou wit h ol'hol' lo<:alil' u.. , 

aod at Gl'Oton it is somewhat more. The diseI:03pant:y of the latt,el', howe\'er, is 00 greater than ma.y be dne to th 8 U lflrior 
pcrmeabilit; of the water·bearing st.ratum, 

2A pPl:oxilliate altit,ude uf high water uf th 1\lis80uri River at ] 'ort TIal1(lall. 

For the greatel' part of Iny notes of tho arteHian. wells o~· ~ jnuth 

Dakota, also of Ellendale and Oakes, ill N ort11 Dakota, I am illdebte<1 to 

"Resources of Dakota/' published l)y the Territorial eonmlissioner of 

imJuigration ill 1~87, and to 1'or:ent correspondellce with Prof. G·. E. Culver, 

then of theUniver..ity of South Dakota, alld with Prof C. VV. Hall, of 

the lTlliversity of ~iinnesota. TheHo data, with those obtained by rne at 

De '1' Lak:> and ~Janlestown, I ha e placed In tabular fornl for convenient 

cOlnparison, showing (1 and 2) the distances of the localities 110rth and 
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west frOIll the 111011th of the Big Sioux River at th · southeast C01'ner of 

South I)akota; (;») d::>l ths f the well~; (4) their pressure at the t::'urfaec, 

wherever it has heen obtainabk, iu pounds per sCluare iueh; C.») the eorl'C

spuuding height or hea(l tn ~whi(',h tltc\vater W HLhl ri~ J a ve tIt surfal'o; 

(fi) the altitude, with r(".ferenco tn the s~ja-level, of the 8011ree of the arte

sian water in the l>akota sandstoll ; (7) tJ I altitnd of the snrfaee ; and 

(-) the hei~.:dlt of the ecnnpnted head of\ ater above tIl sea. 

The How of water h'OIU tue l)akota sCLnclst( me at Devils Lake is found 

exactly at the sea,-level, but the top of the sandstone forrnation is 3D feet 

higher. At .Janpstowll the H(yw rises frolll a depth of 76 feet below the 'ea

level, indieating that the top of the I)akota sandstone there sinks slightly 

lowe.r than at I)evils Lake. i \JOllg the distal ,0 of c 5 rniles h 1 north 

to south hetween these points its level is proh<Lbly nearly eonstant, and 

boringi':) at intervening towns, a~ New Roekfnrd and 'arrington, ,yill doubt

less fin(1 <"lrtei':)ian water at or slightly hl~low the ~ a-level. Fal'ther M nth 

the top of the sandstone and its ,-vater supply are fuund throug'hout a 

hug distriet of South l)aln)ta and the s Yllth edge of l orth I)akota~ at 

a plano fi'oln 2DO to 45 _ feet above the s a. C ntinuing still soutlnvard, 

frOll1 ';Voonsocket to the NIissollri River the water-bearing stratulfl rises to 

altitudes frolll Sf to 818 feet alJove the s'a, the highest levels beillg at 

l\1eckling and ,rernlillion, the rnost southeasterIl loealities of this list. 

rrhe sante southeastward aseent of the I)akota sandstone reaehes to 

jis outerops on the southw(jst side f tlHj l\fissollri in l)akota County, N> 1'., 

whenee its narue is derived, opposite to the southeast eorner of South 

I>akota. rrhere, and at other extensive utcrops in ,vestel'n Iowa and east

ern Nebra,ska, having approxilnatel)r the salllt~ elevations a~s the surf'a'e at 

Vernlillion and Yankton, the water eonr ing through ·thii':) s<1lHistuno finds 

outlet in sprino"; and th ,> avenu"'s 'of' dis ~haro'e t"xplaill the gradual 

reductioll in the altitude of the head of water above the sec -level as the 

series of well~ is follow Icl from north tu Kouth and fro1tl weM, to east. 

Sornewhat nnifol'111 altitudes of 1,61~ to 1,743 feet are reeorcled aR the 

IH~ig'hts to whieh water v{ould l'ii':)e ill pipe~ for all the ,yells where pre. sure 

is rep rt d, £1'0111 .Jaulest J W ll to lIul'oll and vVounso -.kot, xcepting th05 ~ 

west of Huron, whieh ,vin be eonsidered later, and the well at shton, 
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where the reported pressure is probahly errOlleous, lackillg 100 pounds or 

more of its true ::Ullount. At Ritcheoek the head of water has a eOlllputed 

altitude of 1,743 feet above the sea; 18 miles to the south, at IIuron, it 

iK 1,691 L ,ut;22 lnileK farther sontL, at ,",:oollsocket, it is 1,6G1 feet; aud 

81 llliles still farther south, at Yankton, it is ollly 1,32{) feet. Fig. 34 illus

}'IG. 34.-Sedion showing the seriml uf artesian we1h; from Devih Lake and J aluestown southward tu Yankton and 
Vermillion. Horizontal seale, 75 lllilcs to an ineh. 

tI'ates thiK relationship of the series of artesian wells exteudillg froni north 

to south in the JaInes HiveI' Valley. 
Equally distinet gradients of the plane of water head are found deseend.. 

ing frow west to east on and near the latitudes of Huron and Yanktoll. 

'rhus at r-:farold, 75 rniles ,vest of IIuron, the head is 1,98G feet above the 

sea; at I-liglullore, 15 lnilcs east uf IIarolcl, it is 1,948 feet; at ~Iiller it 

~ b 
~ ~ ~ ~ 

w. J..........::.:.: ...;::t~':::":;::1~~e"s.{... . ............ . ... .... ~ ~ 

/600 ,- .. - - ~... '. ':I?=: _ ~':::'d~e or G/aC/a./ Dn/I'- ,,_~ ~E. . 
IZO /200 

CR£TAC£OUS~HALES~8co 

Fw. :J5.-Seet,ion showing tile series uf artesian wdls frulll Haruld eastwanl to Huron. Horizontal scale, 15 miles to 
an inch. 

has dedined 73 feet in a distance of :,~ lniles farther to the east; and in 

the 38 lniles thence to Huron it falls 184 feet 111ore. The relationship of the 

wells at these places is shown in Fig. 35. Froll1 Kinlball to Plankinton, in 

24 lllile' frOID v{est to eeist, the water head dedines 156 feet. Behveen Fort 

Randall and Yankton, in a. distance of 60 Hliles ii.'mn west to east, this plane 
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descends at least 40 feet, hut the descent is 1110re if the well at Fort Han

dall is at a considerable height above the W[issoul'i HiveI'. In 25 Iuiles frolll 

Tyndall eastward to Yankton, the water head Killk~ probably 150 or 200 
feet. In the next 22 nliles east\vaJ'd to "Vermil1ion the des ent is 140 feet. 

r~rhis feature of the artesian water f-iupply is caused, as before stated, by its 

outlets through spring's ill outcrops of the Dakota sandstone, which b ~o'in 
30 to 40 luiles southeast of V orn1illion and extend thenee southeast and 

south . 

.A1l the eastern outcrops of the Dakota ~;;andstolle are lower than th 

upper portions of the .laInes HiveI' basin and the 'wells farther west at High

rnorearHl Harold. The~e outcrops, therefore, ean not be the sources fron1 

which the sandstone receives it~ artesian ,vater, but, as we have seen, they 

are the avenues of its natural outflow. -VVe nlu~t look in~tea.d to tlw"'iv .,stern 
out.crops of this fonuation, where it skirts the Black frills and exposes its 

upturned edges along the hase of the Roeky 1\:(ouutain ranges, for the areas 

upon whieh the water is carried downwa.rd into the sanch-tone. Thence we 

know this stl'atulll to he continuous beneath the plains to the .lal11e:; I-{iver 

Valley, for there are 110 nearer or other inlets fl'Oln whieh the eopiouK sup

ply of the artesian wells can eOllle. At a plane of sirnilar or greater <1c1pth 

an artesian reservoir exi~ts beneath Illueh, if not all, of the eCHlntry west

ward to the nlOuntaiw~. The gradients of the altitudes to whieh the water 

of wells is capable of rising along east-to-west lino;;; ill South I)akota, as at 

HUTon, ]\tIiller, and I-lighnl0re, are approxinuttely the san:Ie as the average 

\'yestward ascent of the country, den10nstrating this ,Yestern origin of the 

water ~upply, and indicating that such wells nla) he ohtained upon an 

extensi ve region of the arid plains. 

The quantities of alkaline rnatter and ,-'alt dissolvea· in the water of these 

wells usually give it a brackish taste, and ruake it unfit for drinking l)y 

p ople and for ordinary dOlnestie uses; but it is drunk freely by cattle and 

horses, with no unfavorable effects. These mineral ingredients se81U to have 

been derived frorn the Cretaceous shales, alld probably in part frOlTI beds 

in the Dakota fonnation, with which the water has been in. contact during 

its slow percolation hundreds of lniles through the sandstone. They are 

the SaIne in kind and silnilar in arnount with the lnineral nlatter of DevilH 

http:downwa.rd
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Lake, concentrated hy evaporation ,vithout outlet frorn the water of inflow

jug streanlS and sp1'ings, whieh bring vel'} s111a11 an10unts of these salts 
dissolved frOlTI the drift and Cretaeeou:-; shale of tho adjoining country. 

l\1uch shale gray,1 and detritus, rich .in ~ulphates, are present in the 
glacial drift over nearly the entire HHl River basin, and the pcrcolatino. 

rain water founel by the fresh artesian wells in the drift of the southern 

and northern ends of the Red River Valley has acquired Inillute quantities 

of alkaline and saliuo l1latter. But where its proportion is large, as ill the 

bl'C"Lckish 'water of the wells frolll Crnok~t()u and Blanchard northward to 

the edge of :Manitoba, it seents i1l1possihle tLat so r81narka,hle difference 

can be due to Lliversity ill tho Jnntorjal of the drift, or to longer tinIC and 

Letter opportunity afforded to the water for such impregnation while perc )

lating through porous bed.. or veills ill the drift. The saline and alkaline 
artesiau waters of the ell-ift gravel alld sand along this central portion of 

the Red River Valley therefore appeal' to he receive(l rnainly fi'01l1 the 

'arne Dakota sandstone whieh Hupplies the deep wells If the Jmnes Riv(H' 
'Vall y. 

Several well~ in the vicinity of Ca~selton, Blanchanl, and ~Iayvil1e, 

ranging' fl'Olll 317 t() 404 feet in depth, pa~R through the drift and enter a 

very fino white ~a:IlI1Htono, probably the Dakota forrnation, fronl ,vhich they 

obtain flows of hrackish water. About a dozen lniles east. of Blallcharcl 

tlw drift waH found to have a total thickness of 310 feet, "} elow which a 
boring went 107 feet into exeeec1ingly fine white sandstone, finding, hovv
ever, no artesian water, apparently hecause of the v ry clos textnre of the 

rock. The top of the :::;anclstone in these wells i~ 6:')0 to 575 feet above 

the sea. If it i~ the Dakota ::;aIHbton as HeellIS probable and nearly cer

taill, it haH (ll ascent of about GOO feet ill 7!) 1nile~ ea~t fi'orn the 111eridian 
of Devils Lake and Julue;:;tOYVll, rising' in itsapproaeh tnwm'c1 the Silurian, 

Cmuhrian, and Archean areaH of "~1innesota and l\!Ianitoba. Along a line 

about 13 luiLs north of the international hounclary the top of the Da](ot.a 

sal1c1:-;toll ::tscen(ls (~nstwarc1 fr0111 a d(->,pth at Deloraine exceeding 15() feet 

below th:. ~ a-level to a d " pth of only 3~O feet el '" the surfaee at N[or<1en, 
1 

j 

where it is eneountorotl 658 feet above the ::lea. The D:tkot:t sandstono 

IJ . .B. Tyrrell, "Three <1 tlp wells illl\Iauitoua," 'franB. Roy. Soc. 
'Pp. 91-10,1. 

ee. IV, 1891 
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there rises 1uore theUl 800 feet in a distance of 106 n1ileR frorn " rest to east. 

It appears thus to bo the bed rock, on 'which the drift is deposited, beneath 

extensive tracts in the lniddle part aud on tho 'Y tern border of tho Red' k 

River \Talley, discharging there its alkaline aud saline artesian ,Yater into 

the permeable hedR of gravel and sand in the drift sheet, whenee it rises in 

the brackish vn~llR of that district. 

R elationship to artesian 'Wells at Tower C'ity and GIJ'ajton, 1{ Dak., IiwJn
boldt, ]{inn., and 1Vlonlen (not artesian) and Rosenfeld, lY£anitoua.-An artesian 

well at TtHver City, 50 Iniles east of Jalnestowu, is 4 feet lower than the 

depot, beiug 1,168 feet above the sea. Its depth is G70 feet, through drift, 

1G3 fe.et; Cretaceous shales, with oecasional beds of sandstone, {>02 feet; 

and quicksand, into \;vhich the boring advanced only 5 feet. Salty and 

alkaline water outflows 9~ gallons pel' Iuinllte, and is capable of rising 33 

feet above the surface. The seauty fkrw and low head of this well suggest 

that the water-beariug straturn Inay be jndosed within the Fort Benton 

shales; but its altitude, 500 feet ahove the sea-level, aecorch with that of the 

sandstone reached by wells at Blanchard and 1\Iayviile, so that nl0re pl;ob

ably it i~ the top of the Dakota fOl'11latioll. rrhe plane of the head of water 

supplied frOlll this forlnationwoulcl show a Inarked descent northeastward, 

as is thus indicated at Towel' City, ~till 1110re distinctly at ~fordell (page 

81), and in less degree at Devils Lake, iIi eOlnparison with Jalnestown 

and Ellendale, if there are abundant natural outlets of thi~ artesian water 

along the Red River \ T alley, as appears to be true, by springs rising through 

the drift. These brackish springs oecur on lYlauy of the stremllS tributary 

to the Red River both in North Dakota and ~Iinnesota, the 11105t reInark

able being on Forest and Park rivers, ,vhich therefore '~Tere formerly called 

the Big and Little Salt rivers.l 

Beneath the central part and western side of the Reel River Valley, 

the Dakota sand~tone, forn1ing the base of the great Cretaceous series which 

is penetrated by the wells at Deloraille, Devils Lake, and J aUlestown, 

probably abuts in nuulY places, with horizontal or only slightly inclined 
stratification, upon the eroded western edges of the HiIllilarly alnlOst h01'i

zontall y bedded Silurian rocks. Undoubtedly a part of the salt eontailled 

lTra.nslat.iollS of t heir Ojibw ay names, u'corcling to Re . . J. A. Gilfilbn, Fifteent.h Anllual Report, 
He 1. aud Na,t. Rist. Snn'ey of :Minnesota, lor 1886. p. 4G3. 
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in the water of the artesian ,veIls in the drift of the Red River Valley, as 

well a " of its saline springs, has been supplied directly frOll1 the underlying 

Sihu'ian formations, whieh, as stated in Chapter III, yield an artesian flow 

of brackish wat.er at G-rafton, N. Dak, allll .flow~ of rather Htrong brine at 

11nn1boll'1t, ~Iinn., and Rosenfeld,i'fanitoba. The relationship of these 

rocks to the adjacent Dakota, andstone suggests a qnestion whether possi

bly SOlne of the salt in the wa,ter of this sandstone at ~1orden, Towel' City, 

Devils Lake, and along the J tunes River Valley rnay have C0111e froni the 

saBle 80nrce. The gradients of the head of the arte,'ian wells of North and 

South I>akota show, ho\vever, by their deseent toward the east and south

east, that the C1U'l'ellts of, atel' runnillg' through the Dakota sanibtone C0111e 

fi'C)]n t.he Rocky ~fountains and Blaek IIills, and that t.hey find egress by 

spring.. in the Rod River Valley and in the valley of the ~1:issouri south

ea~t of Yankton. On aecoullt of' the greater weight of saline than of fresh 

water, this subterranean drainage of the vast western plains Inay lu\,ve eOl1

trihutocl 11111Ch tn the quantity -and ~trength of the brine contained ill the 

deep re::;erYoir of the Silurian strata, beneath the bed of Lake Agassiz. It 

seems to ]lle, therefore, ]uore likely that the Dakota tiilllcbtOllO has been 

chi fly a giver rather than a recipient of salt, in its relatioll to the Silurian 

fonnations penetra.ted by the HUlnboldt and "Rosenfeld wells. 

ANALYSES OF'VA'rERS FROM 'VEI~LS, STREAMS, AND I ....An::ES IN THE 
RED RIV}JR VALLEY AND THE AD.JOINING REGION. 

The following' anC11y: ' show the cOlnpositioll of the 111ineral 111atter 

which had been held in solution and was left after evaporation by the 

waters of several well~, HtrealllS, awl lakeR in this region. The first COhUll11 

in each ana1ysi~ give::; the proportion of the Kevernl ingj'edients to the 

weight of the natural water in parts pel' lnillioll. In the second cohunll 

their percentages are stated, and the third lloteH the weight of each in 

grains pel' standard o'a11on of the United States, containing 231 cubic 

inches. Nos. 1, 3 to 7, and 10 to 12 were analyzed under the direction of 

Prof. James A. Dodg of the lTniversityof lVlinnesota, by his assistants, 
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Mr. C. F. Sidener1 and Prof. 'Villimu A. N oyes.2 No.2 was analyzed by 
],11'. G. Christian Hoiflnan,:-I and Nos. 8 and 9 by :NIl'. Frank D. Adarr1s/ of 

the Geological Survey of ianada. The hardness of these "waters, ,,,,hen 

noted, is in degre s of WanklYll's scale .. 

1. Bt··ine.f,·om the al'iesirt,n we.ll at Humboldt, Jlfinn. (pa!Je~ 74- G . 

PartS l'cr P ' l'l'.cnt· Graius ]1 rIngrcdients dii'lRo1vell in t.h ~ wntel'. lIlillion. age. <TaUUl). 

12.15208.5 0.'1Silica. . . . .. . ..... .......... . ................ .. . 


O. 1 2.3840.9Alnmiua .................................. .. 

.. _.... ...... ......18.5 1. 08Carbollate of iron . ... ..................... . 


3.5 JIG. 081,990.2Sulpha.te of lime ... , '......... , ............ . 

I71. 122.11,236.4Snlpha,te of magnesia .......... , ......... .. 


2.4 78.60Carbonate of magnesia ........... ,., ...... , 
 1,347.5 

2. 7 91. 4J1, 567.6Chloride of magnesium ... , ' ' .............. . 


4.7 ];)6.5;)Chloritle of calcium ............. , ....... , .. 
 2, G8·1-.0 

1.3 42.26724.3Chloride of' potassimu·......... . ........... . 


Chloritle of sodium.. , .. ,. , ......... " ... ,.. 
'J.7, 402. 5 82. 8 2,764.99 

'fraces.Phosphoric acid ................ . .......... . 


Total .. " .. . ... , ...... .. . ...... , .... . . 
 57,220.4 100.0 I 3,336.G5 

The proportion of COllnnon salt In the total dissolved solidR of t.his 

,Yater is 82.8 pCI' eent, or about five-sixths. "This gives it," as Prof. N. H. 
vVinchell renlarks, "luore than the average per cent of chloride of soditun 

found in the l\1ichigan brines, while the total solid l1latter ill solution is 

only fro111 one-third to one-half as much.' 5 

'Geol. and Nat. Rist. Survey· of Minnesota, Thirteenth Annual Heport, pp. 43,98,10],102 (Nos. 1, 
10, and 11); and Fourteenth An11luLI H port, p. 34;:; (No.4). Am. Ge logist, Vol. VI, p. 218 (No.3). 

2Gcol. and Na.t. Hist. Survey of Minnesota, Eleventh Annual Report, pp. 172-17G (Nol:l. 5, G,7, 
and 12). 

aGeol. a.ml Nat. Hist. Survey of'anatla, Annnal Report, new seTie~ , Vol. I, pp. 13-1f) M. , 4IlJid., Report of Progres8 for 1878-79, pp. );-11 H. (Hedncetl to refei' to United States stantlard 
gallon. Compare pp. 7-12 C. 

6Geol. and Nat. lUst. urvey of Minnesota, Thirteeuth Annual }{oPOl't p.43. 

I 
~ 

http:3,336.G5
http:2,764.99
http:Sulpha.te


THE GLACIAL LAKE AGASSIZ.538 

Brrne jrorn the artesian well at Rosenfeld, [anituua Umges 78- 80 . 

Iligrediellt~ (lissoh'ed ill t.he wat r. 

Silica .. ..... . ..... ....... "" " ._ . ... .•.... 
Carbonate of irou ________ .... __ .. ______ .. .. 

CaTbonate of lime ....................... . . . 

Sulphate of lime ............ .... ... ... ..•.. 

Borate of soda ............................. . 

Chloride of ma,gnesi til II . . . . . . . . . . . . . . . . . . . . . 

Chloride of calcium. .. . .. . . . . .. . ... .... .... 

Chloride of potassium ____ .. .... .... __ .. .. .. 

hloride of sodinm __ .... ... __ .... __ __ __ __ __ 

Parts ]ler Precut· 
Illillioll. age. 

12.6 

Trac . 


77.7 0.2 
4, 151. 1 9.6 
Traces. 

1, 722. G 4.0 

:3!J8.2 0.9 

417.9 1.0 

36,497.1 84.3 
1 

Grn iufI p er 
)'alloll. 

0.73 

4-.;;3 

242.03 

100.44 

23.22 
24.37 

2, 128.15 

Total . ... . ............. . .............. 1- 4.-3,-2-7-7.-1- ---1-00-.(-,i---;;:52H9 


BrOlnine aud io(ljne are both present, the fonuer apparently exce -,ding' 

the latter. The proportion of magnesiunl atiSUrfi 1 t.o be in cOlubination 

with theJn ::LR br01l1ide a]Hl iodide anlonnts to fi9.6 parts per Jnillion. This 

brine is Rlightly pnrer than that of the HUlllboldt well, but its content of 

salt is one-fourth less. 

Watel' frum tlte artesian 1vell at Jamestown, N. Da.lt;. ( page 5$, ) . 

Intire:1icntfl diHsol\'cd in tlw wat, r. 

Silica, ................. . .. _. . . . . . . .. . . . . . . . . 


Alulllina .............. .... ... ...... ....... . 


Carhonat of il'on . ... . . ........ ........... . 


:11'bonnte of lime .. ... ......... ... ........ . 


Snlphn tc of lime .... _..................... . 


Sulpha.te of magnesia, . . ................. " . 


Sulphate of oda .......................... . 


Sulpha.te of potash .... .. .................. . 


Chloride of HodillIn .... .. . ......... .... _. . . . 


Pho phat e . . . _. . .. . . . . . .. . .•. . . . . . . . . . . . . . . 


Total ... .... ....... _.. .... ........ .... 


Harclnes~ of this 'water, 21 degrees. 

Part;; p e r J)ereen t · 
million. :1 "'u . 

35. 7 1.6 
3.5 0.2 
2.2 o. 1 

188.0 8. 5 

249.0 11. 2 

154-.2 G. 9 
1,139.4 51. 2 

81. fi 3.7 
369.1 16.6 

Traees. . __ . ... .. . 

1 

-2-,-2-2':"-).-6 ---1-()(-).-O

GI'ains per 
g'allull . 

2.0823 
.2041 
.12~3 

10.6743 
14.5:!41 
R ~l944 

G(j.3602 
4.7523 

21. 5296 
""" __ ... '1 

I- -1-2-9-.2-<1-9-6

In the test for the :unount of its 

dissolved organic lnatter, h}' Tidy'S pernlanganate Iuethod, the oxygen 

c nsuuled in three hOlll'S was 0.7 pa.rt per Inillioll. 

http:Sulpha.te
http:Sulpha.te
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The water of the J an1estown well tastes strongly brackish, and is 

representative of lllany of the "vell~ of the James H,iver , Talley deriving 

their supply fi'01n the Dakota sandstone; hut some are 1" -.~ brae.kish and 

even paJatable, while SOlne otl1el's are. lTIOre sa,line. According to Prof. 

Henry :MontgOlnery, of the University of North Dakota, the water of the 

artesian well at Devils Lake (page 529) eontains approxilnately O.2[) per 

cent of ehloride of soc1iunl (conl1110n salt), as conlpared with tl10 whole 

weight of the water, 'or seven tirnes more than the Jam stown water; ant1 

ahollt 0.37 per cent of ~ulphate of soda (Glauber's salt), or ncarl) three 

and a half tiules nl01'e than is shown in the foregoing anal sis. 

1_ Water from the JIilliw(I..ste artesia1/. well, BroHms Valley, 111illll. (page 89). 

IDgrediel1t~ llisfloh' ell in t.he w;lte l'_ 

Silica _...•.... . ......... _..... .. _..... ___ . . 

Alumina,_____ . __ __ .. __.. ____ ............. . __ 


Protoxide of iron. ___ .. . '''''' _. .. __ ... _... . 

Sulphate of lime _____ ___ ...... _.. ___ .. _.. .. 


Sulphate of magnesia._ ...... .. . _ .. .. __ " .. __ 


Sulphate of ~o~la _-" - ........ -- .... -- -- ''' '1 

Phosphate of IUlIe •..•••• _.............. .. __ 


Chlor~de of 80tli no~ . __ -- .... .. .. -- .. " .. ---- I 

ChlondC' of potass llllU -- -- ... . . --." . -- . --"I 

Caruonic acid .. ..... . ........ _. _. . ........ _ 


Nitl'a.tes __...._... . ..•.• . • . _ . . . . . . .•.. , .... . 


Parts per Perc(·nt · Graills per 
miliioD. ag . g liOD. 

13. 0 0.75830.5 
0.4 .0233- - .... -- - ... -

0.7 .. ............. . .... .0408 

G1.R 2. 1 3.0215 

27.9 1.1 1. 6:!70 

1,452.G 59.0 X4.n02 
i). 0 0_2 .2916 

91:!.7 37. 1 53.2378
ITraces. 

Traces. 

Traces. 
-------1---------------

TotaL . .. ......... .. . ... _......... __ .. I 2,464.1 
 100.0 143.7305 

1.1he test for organic luatter, with pel'lIlanganate of potash, Rlwwed 

l.G3 parts oxygen eonslllnecl pel' lnillinn. This water has a (\nnsidel'ahle 

reputation for its aperient and alterative rnec1ieinal properties. Its content 
of Glauber's salt is about one-fourth more thnniu the' ,vater of ,JallleHtown, 

Hntl it has two aud a half tillte~ as luueh eOllllIlon salt. 
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5. Water fl"o))l. an. artesian well at Carman, Polk C01wly, Minn. 

Parts llorI u client.s llis8o!n:Ju iu lhc watl 'l'. mi11iolJ. 

Silica. ___ . _.............. _....... ___ .... _.. 
 26.2 
Alumina and oxide of iTol!. .. _.. _.. _.... ___ _ 1.5 
Ca.rbonatc of lime __ ... _._ ... __ .. _. __ . _.... . 88.6 
Carbonate of magnesia _.. ____ ... __ . __ . __ .. . 52.9 
Carbonate of lithia_ ._ ..... _.. _..... _..... _. Traces. 

Carbonate of potash ... __ ............. _.... . 11.5 

Nitrate of potash .. _...... _. _.............. . Tra.ces. 

Carbonate of soda._ ... __ ...... _........ _.. . 73.8 
Sulphatc of soda ....... __ .. _.... _. _..... . .. 47.5 
Borax ......... __ ... _.. _........ _. _......... . Traces. 
Chloritle of souillUl . . . _...... _...... _... _.. . 156.5 
j~romit1e of potas inm .... , . ___ ........ __ .. . Traces. 

Iouitle of potassium _............. _... _.... . Traces. 

TotaL ..... __ ....... _. .... .... . ..... _. 
 458.5 

Pel"ccnt,· 
ago. 

Grains per 
ga llon. 

5.7 
0.3 

19.4 

1.. ~ 

.087 

5.171 

_. --.~~'. ~.1.....~~ ~~~.. 
2.5 1 .671 

. .. -. ~~ ..; ·1·· .. .~~ ~~~- 

10.1 2.773 

34.2 9. 134 

100.0 26.760 

NitrateR, absent; phosphates, absent. The test with pel'manganate 

showed 0.85 parts oxygen consnnled hy organic lllatter per 1,000,000 

water. Hn,rduess, 12.5 degrees. This well is 1 , s saline ana alkaline than' 

lnany others on both sides of the Reel River thence northward to the 

international boundary; but it is more so than lllost of the artesian wells 
. uthward in this valley. 

6. Wa.ter from the Rei! ]l'irel" at Fe-rgllB Falls, l1finn. 

Ingredient!'! uis~oh'cll in the water. 

Silica. ... _...... _........... _.. ... . . __ ..... . 

Alumina and oxide of iron ..... _......... __ . 

Carbonate of lime .... ___ ........... _. ' .... . 

Carbouate of magneSia, ..... _... _.......... . 

Carbonat.e of lithia. . _.. . __ .... _... __ ._ .. ... . 

Carbonate of potash _... . .............. _.. . 

Dromitle of potassium ....... __ ... _..... _.. . 

Nitrat of potash.... ... _...... ... ......... . 

Nitrite of potash .. ..... .. ... .. _._ ... __ .. _.. 

a rbona.te of sou:).. ... __ ..... __ ....... _. _._. 

nlphate of soda_ .... .. _.. _........ _...... . 

hloritle of sodium .. _....... __ ....... ... _. . 

Parts per Percent· 
million. age. 

14.3 

1.2 

101.0 

71. 4 

Traces. 

7.0 
0.6 

50.0 
35.4 

4.2 I 2.1 
Traces. . ... _. __.. 

Tra 

Traces. 

5.8 
1.8 

2.3 

2.8 

0.9 
1. 2 

Grains pCI' 
gallon. 

0.83412 
.OG99!1 

5.89133 
4.161176 

.24919 
.. ___ . .... _. 

.338$1 

.10499 

.13456 

TotaL ...... - .. - . -... .. - - - ... - - . - ..... r 202.0 100. 0 11. 78725 
1 
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Iodine, absent; phosphoric acid, tr.aces. The pei'll1allganate test showed 

1.4 parts oxygen cOllsulned. by organic IIlatter per 1,000,000 water. Hard

ness, 9.5 degrees. 

7. Water from the Bed River at St. Villccnt, Minn. 

IPart8 per Grains perPercen t·Illgredien ta dissolved in t h ,,-ater. million . gallon. age. 
I 

0.75 39Silica . . . .... ... . . .... ......... .......... . . . 13.0 
 4.6 
IOxide of iron and a.lumina . .... ___ .. ... .. .. .05$331.0 0.4 

97.8 34.3 5.70461Carbonate of lime ....... ... ... ... ......... . 


2.0~~38Sulphate of lime ... ......... . . . . ....... ... . 
 35.7 12.6 
.06<1HlXit.rate of lime ..................... __ .... .. 
 1.1 0.<1 

4..777'23Carbonate. of magnesia ........ __ .......... . 
 81. 9 28.7 
I 

.034990.2Phosphate of lithia... __ .... ......... .. . ... . 
 0.6 
ISulphate of potash ..... ______ .......... ... . 
 .507473.18.7 

,. ........ ................
Nitrite of potash ..... ...... ...... ____ ..... . Traces. ..... . ... ,." ......... 


Bromide of potassiurn ........ .... __ .... . .. . 
 Traces. .. ...... .. '"' ...... - .. .. .. ....... --- 

1. 2657621. 7Sulph~Lte of soda, . . . ..... . ........ ... . .. . .. . 
 7.6 
1. 33576Chloride of sodium .. ... ...... ... . __ ....... . 
 22.9 8. 1 

Tot al .•. __..... ...... ....... ..... .... . 
 284.4 100.0 16. 58904 

Iodine, absent. III the pel'lnangallate te~t the oxygen required for 

oxid.ation was 3.5 per million. I-Ial'dne~s, 19 degrees. 

8. Water f 1'ont the Rcd River one-fourth of a 'mile above the 'mouth of the A ssini,boiltc. 

. Ingredients dissolveu in lho \ a teI'. }'Ul'lS pOl' 
million. 

I'ere nt· 
age. 

Grains Ilt'r 
orallon. 

Carbonate of lime ___________ ... __ . __ ... __ __ 105.6 20.4 6.155 

Carbonate of magnesia ... __ ...... -- -- -  ... . 15<1.3 29.8 8.996 

Sulphate of lime ...................... .... . 96.3 18.6 5.614 

Sulphate of potash. ______ . . ___ ......... -- - 14.5 2.8 .846 

Sulphate of soda,.. ........... -............ . 67.4 13.0 3.938 

Chloride of sodium ............... " ....... . 79.9 15. 41 4.656 

Total .. . .... ..... ... ... ........ . .... . 518.0 100.0 30.~05 

The hardness of this water is 23.9 degrees. 
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O. Water from the ..:I.ss iniboin ' R i ll ,. on -jo/t)·tlt of a nile ctbOL'e 'ts jnnctionH'ith lit e R ed R iveI' 

P ar t s 1> r 1'111'(; 'ut · «rains per 
m i1Uoll. age. gallon . Illg:t'cd1 Ilta di880ived i ll the water. 

rbonate of lim ... ___________ . ______ . ___ . 178.0 :l. ,1 10.090 
arlJonato of m ag I e ia . _____ ... ____ ._ . . ____ 137.7 .2 . 0-,7 

'ulphate of potash _. ____ . _________ . ___.__ __ 13.2 2.7 . 1St) 

Sulphate of soda. . . _. _ -. __. .. _...... . _.. _. _. 117.4 

Chloride of sodium .. - . ... ...... . .......  .. _I 46.8 

Total __ ..... . . .. . . . •. . _._ ..... _.. . _.. '--4-8.-1-1 

---

1 

-----'--_. 

2 .1 

n.t> 2.730 
--

100.0 28. 461 

The hardness of this vvah:.,r was 20.G d c>gre(~s, beiug slightly less, like 

its total ·content of Iuineral Iliatter, than in the wat~r of the Red River at 

tho eonfluonce of tho Assinn)oine. rrhe stage of rivers, 'whether in partial 

flood or at the low level of sem:lon~ of drought, decides to a large extent 

'whether their dissolved ingredients are little or rnuch. The aJ1l0Ullt f 
clayey luud and fine ~and borue along Il18ehanically suspended in the 

water of rivers is vastly increase 1 by their rise and stronger currents in 
tilnes of floods; but the aJllount of lliatter dissolved in the water, which is 

the only portion considered in these aual Y8es, is then niueh 1 ,than at 

their lowo>::it stages, when the T hold little or no lnud in suspension. 

Although in the waters of the last t'wo allal),8 s the Red River had 

nlore dissolved Inatter, both nlineral aIle! organie, than the Assilliboine, the 

averacre proportion of the latter throughout the year is probably the greater. 

SaInples of water frolll these strealllS, silnilarly collected by Ih. Robert Be11 
and analyzed by Dr. Baker Edwards, showed only about two-thirds as 

DutCh of 10th lnilleral and organic Blatter in the Reel I{iver as in the Assini

boine.1 These saJuples 'were collecteLLOctober 18, 1873, and those of 

analyses 8 and 9 were taken on October 26, 1879. Recent rains in larger 

rU110nnt on one of these basins than on the other, or differences in their 

voh11ne due to lc-lCk of rainfall, probably account for these different results 

of the analyses. 

IGeol. and Nat. JEst. Surv y of Canada., Report of Progress for 1878-79, I>p. 7-1... C. 
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10. Water f ro'l1t B ig Slouc L(tke. 

~miIlioli . 

106.50 
2.20 

110.50 

G3.00 
us. 05 
12.48 
95.63 
1f).12 

Traces. 

I'cr ·eu t· rains per Ing redients dissolved in t,lle water. IPMls poe 

Sjli ea, ........ __ .. ....... _. . ______ ______ ... . 

Ca1'10uate of irou ,, ____ .. . ... __ .. ..... : ___ . 

Ca.r10nate of lime ..... _""" ,, ____ .... __ .. 
Carbonate of ma,gllesia, _.. ____ . _____ _.... .. . 

Sulphate of maguesia . __ __ . ,, __ .. " __ ,, ,, __ 

Sulphate of potash ....... __ ____ " .. ____ .. __ 

Sulph/lto of soda. __ . _ .. .. __.. . _... . _______ . 

Chloride of sodium __ __ __ .. __ ____ _... _. ... __ 

Phosphates ______ . _.... _... __ _.• _... __ .. . . _. 

Total 

R tTtj . 

19.2 
0.4 

20.0 
11. 4 
26.7 
2.3 

17.3 
2.7 

....... .... - .. .. 


,.!;a llull . 

G.2090 
.1283 

6. 4.455 
3.G748 
8. 635R 

. 7280 
5. ;:;781 

.8819 

- ----- ---_ .... 

553.48 100.!) 32.2814 

Oxygen eoru;urned by organie Jnatter in the pel'lnangallHte te~t., 1.32 

parts per lnillion. This water is rOl11arkable for its largo proportion of 
silica. 

1 t. Wat l' f rom. the Ni ili sippi B it' r (t l Eminel'd, Millll. 

Ingredients dissolved ill t be \Val r. 

il i ea . _ .. ____ . ____ .... ______________ . . _.... 

Alnmina _... . _.. _. ___ . ____ . __ _. __ . __ . __ . __ _ 

Carbonate of iron ___ • _... ___ . ____ .... __ .. __ 

Carholla te of lim __ . ___ . ___ ____ .... ______ __ 

Carbonate of magnesia __ __ .... _.. __ __ . ___ __ 

Carbonate of potash __ . _____ . ___ _______ . __ __ 

Ca,rbonatc of sodn ___ _.. ____ ____ _______ . __ .. 

Sulphate of soda __ .. ____ . __ ________ .'" __ __ 

Chloride of sodiulll ____ _________ : _________ .. 

Ni trates . _.• _.. _ . _. ______ .. _.. _.... _.. __ _. _. 

Phosphates.. _., .. __ . . _ .. __ .. _. __ . __ __ .. _. . _ 

Total . _. _ .. . __ .. __ . _______ __ ... _. ___ _ 

P arts per P erc ·nt· f'nlim; per 
wi llion. a "e. "allun. 

18. 2 ~l. 3 1. 0616 
3.9 2.0 .227;) 

4.2 2. 2 .2453 
111.1 57.1 6.4787 
27.7 1<1.2 1. 6169 
6. 0 3. 1 .3499 

19.4 9.9 1.1~m2
I 

3.0 1. ;'5 .1749 
1.5 I 0.7 .0875 

Traces. 

~ ~ ~: :::: ....... ...... .. _... --.. 
(1 ) I:: ------ .. _- ... _. 

---- ----- 1·---- - 
195.0 I 100.0 11. 3715 

1 Slight tr es . 

Uxygen required for the oxidation of organIC 111atter by the pennan
ganate test, 1.28 parts pel' million. 
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ft. Water front Lake S llperior, coIl led at Grand M arai8, Min-n. 

Parts I)er P er lit· Grains perIngr di ' nts dj. solved in tho w'Lter. 
I million. ag . gnllon. 

Silica .... _.. _. . ... •.. ...... . ..... .. __ .. __ . . O. 5 1. 1 0.02917 

Alumin a and oxide of iron._ ............ _.. _ . Traces. 

Carbonate of lime ................ ..... .... . 30.8 67.4 1.79656 
Car bonate of mab"llesia ...... . __ •.... . ...... 9.1 19.9 .53080 

Carhonate of' lithia .... .............. . . . ... . Traces. 

Ca,rbon ate of pota h ...... . ....... .... .... .. 4.2 .11083 
Nitrate of pot ,h .... ............ .... ..... .. 0.5 .01167 
Nitrite of potash ............ ......... .. .. .. (1) 


llrbonatc of soda .................. : ...... . . 0.5 
 1.1 .02917 

1.3 .03499 
II, ___ __~C',~.IIP1J~ltc Off sOdd.a ...... ..... _... ... . .... ... ' ,___~~'_6 1____ _ 

li orll e 0 so lum . ..•.. . . _. _.. .... .. ... . .. ,_ _ 1 ,_ 4.5 .12249 


Total .. ... . -. - . '" . ...•.. _. . . . . . . . .•• 45. 7 100.0 2.6' 

I Minute traces . 

Iodine and bromine, ahsent; pholSphates and borates, absent. rrhe test 

with perlllanganate showeel 0.35 parts OX) O'en consumed by organic matter 

pel' 1,000,000 water. 

Hardness, 3.5 degrees, so low amount being less than the average of 

."soft" well and spring ,vaters. 

This analysis of the very pure water of Lake Superior (perhaps even 

Illore r81narkahle for its ~llmll content of organic than of nlineral Inatter) 

is presented for cOlnpru:isoll with the waters of the Red River Valley. It 

contaills 1~ s;:; than one-fourth as 111uch luinel'al matter, and only slightly 

lllore than tllls proportion of organie nlatter, a::; compared with the water 

of the Upper ~Iississippi River at Brainerd. These proportions, in eOlllpar

is n with the water of Big Stone Lake, are respectively one-twelfth and 

about one-fourth. The Red River at Fergus Falls has a~out foul' and a 

half tiInes as lunch mineral Jllatter as Lake Superior, and four thues as rnuch 

organic 1natter; but at St. Vincent these proportions are increalSed respec

tively to 6 and 10, and the fonner is still further raised to 11 at the lllouth 

f the Assinihoine and the city of vVinnipeg. 

The artesian water at Cannan has ten tilnes as much lliinel'al lllatter 

and two and a half tinIes as 1nuch organic 1natter as Lake Superior, and 

the:;e proportions for the Jamestown artesian well are respectively about 



E Rr TATIO BY RTE IAN WELL~ " 54 

t11 nm

l lC ldt m1.e:ia w 11, which c lltnin nl nt 1, ...50 tiln : IllOl'e (li:: 

JU<1tt r than ak e Sup lior whil h:} rati of th :>ir alinit i' ~ ~ h 72 t ) 1. 
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and on a slnall " ~ Ie the ,vater of c -t w ,lIs in tlri.~ ra 1 La. 1 ,en 

applied to patches of garden ve()'et~ bles and other crops near clwellings. 

'Vill it he pI' fih , Ie, _I a lart, l' Beale, t . t re t1 e 'water of artesian 

wells ill reservoirs for use ill the season of growing crop , and especially 

during severe droughts 1 To this inquiry we Ill. y reply by cOJnputing the 

aUlount of water needed for in-io-· tin ' a -iven spae , aB a quarter-section of 

1") acres, the usual area of a homestead. Allowino' c depth of 12 iucltes 

of ,vater for this use during the grov 'ng ._oa 11, th y ear'ti ~ pply of water 

fronl a well flowing 100 o·allon. pel' llliuute is required, without allowance 

beiug made for leakage or evaporation from the reserv ir. The Devils 

Lake well would, therefore, irrigate only 64 " res, and tho J fnnestowll 

well, flowing 375 gallons per minute, 'will water less than a ectio11 1 Illilo 

'quare. But each of these wells east about : 7,0 0, to ,vhich nlust be added 

the cost of the constructi 11 of reservoirs and irrio'ating tlitche , placing the 

expense of such ,vater supply far beyond its prospective value for ordinary 

agriculture. 
Unusual difficulties \V r:l encountered in boring these ,veIls, which are 

the deepest, excepting only the 'well at Highnlore, in the list on pag 530. 

'Vitll the experience now a~ uil'ed, they Illig-ht probably be bo 'ed £ r h<:\lf 

as great expen::;o; and shallower wells, frOl11 600 t 1,000 feet deep, as at 

Yankton, vVoollsocket, and ..A.berdeen, Illay be bored and piped at a l'ost 

ranging fi'OlIl $800 to 81,b O. 1'h still -hallow r art ".'ian well::; ill the 

drift of the Red Rh l' Vnlle' T, varying ill depth frolll 35 :£ et to 250 01' 300 

feet, cost front 4; 50 to 8200 or $300. Eaeh of the::; , well::; . _uld supply 

,'vater sufficieut for the irrigation of a £ -'\V acres, and those having the most 

copious flow would irrigate 50 acres or Illore if theil' water were stored in 

re -ervoirs for use only during the Sl1111]ner. 

An iIllp rtallt obje ion, however, agai nst the use of this wateT for 

irrigation seelns to lie in its dissolved alkaline and saline Inatter, which 

Inust be left in the soil. After continu d use during luany years, the 

resichnun fr III the water" uJd quite certainly prove injurious to crops, so 

that the land would becOll1e worthless. S lch r"'sults have attend d irriO'a

tion with only very slightly saline water on the alluvial plains of the arid 

north-we. tern p1'ovin "'es of Indi ..t. The proportion of sulphate of soda in 
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~tromDS flowing do\ n frorn the IIilnala <11 range and ill canal~ taking' 

water f1'0111 th01n vari S £1'0111 9 to 43 parts in a. Inillion, and the proportion 

of conllllon salt is fr0111 0.23 to 15 pru ..t:; y ;)t und l' the dry clilnate of north

western Inelia. the un. ural eval ration of ,' ( nearly pure water, aIHI its URe 

in irri 'atioH, have cau c1 xteusiv tl'aets of land fOl'lnerly productivo to 

becOlne barrell.1 

N ither the ( t l' of the Red Riv l' at St. ineent nor that f the very 

slio'htly 1 rackish artesi:ul well at Cannan i < l110re suitablo fur irrigation 

than the flilua]ayan waten, In ntioneli; \vhile the bitter water of the JaIn :.s
to, and Devil~ Lake art __ ian wells, on aceount of its larger content of 

conl1110n salt and of Glauber's and Epsonl salts (~ulplmtes of soda ~uHI 

of Inagnesia), would be far worse for the lana, ill which salino aud alkaliub 

Inatter woulc1 be acculllulated by the evaporation of the ,Yater. 

CCUlcerning the results following tho USb of arte:::;ian water fur irrigation 

in the Iled River Valley, Prof. C. VV. IIall, of the Universi.ty of 1\Iill1l8Bota 

writes HlG as follow~, nnder da,te of Jalluary 14, 1891: 

Officers of onr agricultura,l experilllellt statiOl! say that in the Red H,iver Valley 
experiments already show that groulHl water'ed from artesiall wells is, after three or 
fonr years, almost wholly llmmited to raising tIle cnrrent crops. Scvera.llarge farlllers 
in that region have sunk wells to secure a supply of water for gardens, <1lHlltave f'oullU 

that very soon their garden patehes must be moved to other places. 

III lItany portion::; of tho great axid region of the westerll plains and 

the Conlillerall luountain belt suffieiently pure ,vater for irrigation is furnished 

hy streatlls, especially 'where they flo"w frotn lloighborillg 1110111ltains, ~ulli leH~ 

frequently by artesiall wells. But it Innst be reluctantly said that within 

the agricnltul'<LI area of Lake Aga~si~, and upon the adjoiuiug distriet of 
North and South l)akota, neither tIle rivers nor artesi~~n " relh; ean supply 

water well adapted for applicatioll to tho land duriug a long series of years. 

Fortunately, irrigation is not greatly needed in any part of this lacustrine 

area; and on the adjoining region the bountiful harvests of the years of 

copiou~ rainfall 111ay fully off:' ~t tho oeca.sional failure of crop~.~ 

I Medlicott :.Lnd Bl:.Lufo)'(l, Mannal of the Geolo~y of In<lia., pp. 41~)-115. 

~ 'ee H po t of' tlle Special Committee of tlle niteu States Senate on the IrrlgMion and Reclama_ 
tion of Arid La·nds, four volumes (bound ill two), Washington, 1890. 

http:Universi.ty
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:rO 'l'EB O~' ARTESIAN AND COl\Il\ION '''ELLS. 

The following notes present luany sections, showing in detail the char

acter and order of the drift der osits penetrated by artesian and eonlll10n 

w lIs in the R ::>d River Vall yand on the' contiguous higher eastern and 

wo:::;ter11 borders of Lake Agassiz. A fe\v of these wells pass through the 

drift and afford infol'lnation of the underlying Cretaceous and LO'wer Silu

rian strata. Among the many records of ,;vells· gathered during· the survey 

of the shore-lines of Lake ...L\.gat-i. iz, this list selects in general the ITIOst llote

worth.J' as those rmnarka Ie for their depth, for abunclant flow or sudden 
IT' of water, or for their sections of the drift and older fOl'lnations. At 

the saBle time the ordinary or average depth, or the range in depth of other 

w lls, and the quantity and quality of their water supply, are often stated, 
with the prevailing character of the drift, lacustrine, and alluvial beds. 

T wo classes of wells, peculiar respectively to the beach ridges and the 

delt<"L , Iuay be h re d cribed once for all, so that no exalnples of theIl1 will 

appear in the following pages. lVlany fanners, in selecting the site for their 

dwellings, have wisely placed theIn on the beautifully rounded, wave-like 
ridges of gravel and sand which Inark the fbl'lner shores of Lake Agassiz. 

Their houses have dry cellars, and their wells, after passing 10 to 15 feet 

through the gravel of the beach to the underlying till, usually obtain an 

G lllpl supply of excellent water, healthful for people, horses, and cattle to 

drink. The water is hard, or unfit for washing with soap, because of tho 
presence of the carbonates of liIne .and n1agriesia dissolved frolll the gravel, 

saud, and till; but it is usually free fronl alkaline Il1atter, such as is often 

contained in the water of this district when it has percolated through the 
till and its inclosed sand .and gravel beds for longer distauce~. 

On the deltas of Lake Agassiz 'wells also usually have 'water of the 

SaIne good quality, but it is found at a greater depth. Usually on these 
tracts the depth to water ranges ii'om 20 to 50 feet; but on the Pembina 

d Ita and near the outer border of the Assiniboine delta a thickness exceed

ing 100 £:1et in their porous sand and gTavel deposits nlust be penetrated 

befor th plane of saturation or of water running through their basal 

portion is reached. Along the foot of the frontal slope of the delta, or 
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on the banks of the river whieh ha::; cut through it, this water issue. in large 

spnngs. 

The deepest well of this elass noted was on the Perubilla delta., close 

110rth of the rivur, in the northeast ql:larter of section 3(;, town:hip 163, 

range 57, where T. R. 1\1cLaug-hlin had c1u 145 feet and bore l 30 feet 

farther, in all 175 feet, not yet obtaining any water. The rnaterial of the 

section was all water-deposited sand and gravel, SOlne layers havin . pebbles 

as la:t'ge as 3 or 4 inches in clialneter, but nlostly sand. .A \, 11 only a half 

Inile to the north, on the sarne delta, has a g od supply of "vater at the 

depth of 30 feet, and in smne places springs issue only half-way down 

the bluffs inclosing the P81nbina River, which flovvs ~unle 225 f ::.It be1(n~r the 

delta plateau upon which the. e wells are situated. I-Iel"(_~ and the1'e 80111e

what ·layey layers in the delta, or otherwise conlparativoly irnpervious 

beeh;, cause water to be found by wells before reaehinb' the b tt011l of th:. 

sana or the general plane of its saturation. 1\10re fl'e(plently wells HIU:t 

g'o to that plane, lying in the Pembina delta Blostly at a O'l'eat dopth, as 

eXeIDplified also by the -'w'ells 1l1entionE,d on page 359. 

The arrangelnent of these notes is in three divi ions, undor the States 

of 1\finnesota and North Dakota and the Province of }Iallitoba. In eaeh of 

the t\vo States the counties are taken separately, in th i1' order ii'onl ~t)Uth 

to north. In eneh eounty the geographic. order of the townships whose 

wells are described is froll1 south to north, and secondarily"' fi'om east to"\ est; 

and in any township where several "veIls are not Cl d th r are given in tho 

nUlnerical order of the sections (as shown on page 11). 

It has been found lllOst convenient to note in tIi sarne list both the 

artesian and the common wells. The artesian water often flo,vH only to 

the surface or a few feet above it; and Inany othlI: ,veIls obtain water 

which rises fronl a deep source to within a few feet below the surface, 

cCHning' evidently frmIl the same beds that elsewhere supply the flowing 

wells. Alllong' the COll1IDon wells of less depth and not so nearl) related 

with the artesian, the water often, and, indeed, usually, rises sev ral :£ , ~t 
above the porous bed or ·vein in which it is found. The shallow wells, 

however, of which there are n1a.ny only 10 to 15 or 20 feet deep, g nerally 

are supplied by the seepage of surface w ( tel'. 
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WELLS ON '['HE AREA OI<' LAKE AGASSIZ l~ MINNESOTA 

l'HA ''1':HSE COU~TY. 

B1'010ns Valley.-Tbe Rectioll of the artesian well ill t.his village bas been givell 

011 paige 3D, amI all ~),lJalysis of its water on page ;i39. 

Doleys?nonnt.-Rudolpb IIeidelbergeJ', fiout,heast (Juarter of i'iection (;: Well, 3G 

feet deep; till, 22 feet; and salld with water, not l'ising, 14 feot, to the bottom alld 

contilluillg lower. 

Emil Heidelberger, northeast quarter of section (i: Artesian well, 79 feet deep, 

in drift, chiefly till; flow scanty. 

Croke.-Cyrus B. Stevells, llurtheast quarter of scctioll 12: 'VeU, GO feet dep]>; 

soil, gravel, and sand, f) feet; till, GO feet; and quicksalld, pelletrat d 5 feet al\d C011

tilllling low'er, so soft tl.at the auger fell 3 or 4 feet. " Tater, so alkaline that it l'an 

llOt be used, rose from this sand to 3 feet helow the surface. 

lifton.-William 1\'1 C1Ylllond, in section 13, ba8 two artesian wells, each about 

85 feet (1 ]1, in drift. There are 8e :-eral other flowing wells, 60 to 75 feet de p, in this 

1l01'tltea terll part of the t nship. 

J. T. Blaisdell, ill section 3], has two flowing welL. TIle Olle at the farmhouse is 

II!) feet deep, bore(1 all the wa in till, yellowish for :...5 or 30 feet, and dar bluish 

belo , llanlest in its lowest G or 8 fe t , beneath wbich water was strnck in coarse 

gravel, and rise~ to tIl " "urface, overfl wing; a good supply. The other weU, nearly a 

lllile llorthcal:\t from the for .~·oing, is 182 feet de p. W terri. eo:; fi' m qui 'k and at 

tlle bottom, and is of good quality, but only a small sUPIly. Tllis", ell was borcd 

after that at tlle fal'mllouse, so that water was expected at 119 feet, but none was 

found, 110r was any la,yor of gravel and sand noticed at that depth. 

Wheaton.-Co n wcl1 at Wheaton are 25 to 35 feet deep, in till; water 

usually rises to 10 or 15 feet below the surfaee, au I is mo~tly alk line; but tlle town 

,Yeli, ill the middle of the street, 30 feet deep, drained every day by its g'olleral use, 
has fairly g oil water. 

Doring for an a1'te8ia,n town woll went to the depth of 300 feet, obtainiu o' no 

flow at the surface. This well found at 200 fcet a large supply of good water, wIdell 

rose to IG feet below tllo surface. It came from tlw top of a bed of sand alld gravel 

about ]0 feet thick, and rose with suell force t1mt it fil1ed 40 feet of the pipe with 

sand. J xt b low wa clay, probably till, about 5 cet, lying on Cretaceous shalo, 

iuto which the boring was continued about 25 :f1 et. 

Another unsuccessful borin' for artesian water was done in this village at T. E. 

Dnnll'~ livery stable, to a depth of 3!)O feet. Till extended from the snrfaee to a 

deptlt of 280 feet, inclosing layers of sand and gl'<1 el at 130 feet alld at other depths 

to 200 feet. The lower 110 feet were hard, dark bIni. h shale, probably belollging to 
tIle Furt Dentoll division of t.be Cretaceons series. 
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lVnt(th.-Several shallow wells ill this town hip have ample flows of' good water 

from the (lrift. The well at the raihnl) tank is 4 feet deep, with water risiJlg' only 

to the surface. J. E. Henl'yhn.s three or more artesian wens at his extensi farm 

buildings near 'rintah railway station. 'n.te well at t1 e fal'lJllJOlL ' is 4;") feet deep~ 

with water risillg' llearly to the 'ul'fac , IH~t no overflowing. At tlJe barlls, aoout 

50 rods southeast, a well 67 feet de p fio'i , G iuches allOvc the surface. A notber well, 
about hali\va,y between these two, is 45 feet deep, with water rising 6 ft.~et ab \7e tIle 

surface. 
11aylor.-Ill the north edge of this township, aBel Il eal' the Dois des Sioux HiveI', 

l\fr. Bruee has an artesian well 106 feet d ep, flowing 3 galloIls per minnte. 

U . . M. Harmon, northwe t quarter of section 3: "VeIl, 73 feet deep; till extends 
to the depth of 70 feet, bei11g' yellowish for its first 15 feet, and. dark bluish below, 
yielding much alkaline water at 18 feet, also orne seeping water from lower gravelly 

streaks. At the bottom, water of exeellent quality was found ill a bed of gravel and 
sand, and rose within a few min utes to HI Ie el 6 feet below the surface. TlJis w:t tel'

bearing bed is only 3 or 4 feet thick, ( , was shown by boring deeper, when the pipe 

shut otf the water, and was therefore lifted back. 

David \Varriuer, section 31: A boring at the farmhouse went 165 feet in t ill, find.

ing no supply of water. Abont 15 rods uistant to the north, on laud 6 teet lower, 

allOther well went 50 feet in till, to gravel and ~and yielding a large supply of good 

water, which quickly rose to a permanent level 14 feet below the surface. 

A large number of other ""yells in this county are describecL in Geology 
of l\1:inne, _ ta, Vol. II, pp. 530, 531. 

wn ..KL~ , UNTY. 

Clw'i"iljJion.-This township has probably as many as thirtyarteshl n wells,ra.nging 
from 50 to 110 feet in dept.h, in the drift. One of the earliest bored and most copious 
iu flow is on tlJe Fount in Valley Farm, section 3, owned by 001. C. H. Brush & Co. 

This well is 66 feet de p, being till, 56 feet, and saud, 10 feet, and continuing deeper, 
from which the artesian flow is obtained; The diameter of the pipe is 1 foot, reduced 
below to 7 inches. A larg tl'ealll of ery clear, cold water Gonstantly flows from this 
well, its e'timated volume beiug' 7 or 8 barrels per minute, or a1 out .:150 gallons. The 

wa.ter is of excellent qnality for house and farm use, but is hard and slightly irony, 

and deposits a rusty sediment in the channel of the stream. Its temperature is 460 F. 

In section 11, nearly 2 miles southeast thml the foregoing, a well was bored to 
the depth of about :")0 feet, and was left dry by the workmen when they stopped at 

night; but in tlhe morlling it was found overflowing and flooding the surrounding 
la.nd. In 1887 this well had been thus running six ears, baffling' all efforts to shut it 

ofl', and spoiling or damagiuo a tract equal to half a section by its inundation. 
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orO" B< rn 11 hw t nart r f'" ti 1) 1 : tesian 3 feet de, in 
till, t qui k aT (1 at h bott m: iut wld h th auger £ 11 'u<l<lellly ~ r fe t, btaint 

ing t very p werflll flow of water. 

fiu he t .narter of ,e' ion 2 : W ell , 10 I 

_3, about 4-0 

2.J g"< 1l01l . P l' millut 
from a pipe 1 in h in die ill ,t "1.'. 

r ods f the] t 

NL h BI' tIter, nOl' 11w t u. 1't 'r -ti n oJ, out, h If mile south of tIle 

Ia t:", 11 al'o 103 £ et ; wa.t l', found at !J5 £ , t, i.- e. with sin ilar f l' 'e, bringing up 

qui k and. It has a t empel'atn of 480 F. , ' nd i the 1> st quality, 1> "in 0" oft r 
the .n the water f neighb ring hall \ '\ elli. 

f and, into which the 1>orino' 

"Ol lt c 11 th way in 
til] 

11 h , £1, well 9.- fe t leel fi uUll 

1'e 
fonIld ill the till f thi ' w II e 'pe'i 11y from 125 t 150 fi t, aTl they were abundalltly 

mi e 1 with th tlrick bed f and mention , m. kin b ' about 10 pre ut f tIl d p it. 

om of it pi brm: ht Ul f1' ill th 1 ptll f 1 1 £ et r in -I'u ted with 1) 'ite. 
low r p tion of the pjpe b Oilling fill ,d wi th lllud, it 

)till t re the pipe and admi 'lter ab tlJ -lay fill illg'. Tld ' wa ou at 176 fi e. • 

The We t r I'O e 'th in 4 f et of he sm face. Big]l ' 1' W'- t r-1> _arine. lein~ were enCOlUl

t el' cl in boriug tl e w 11 at 12 , 15 , and 10'} eta 
F. W. 1 l ae bler, f amI b 11, '11 ha 01 ' u n arly a huuul'ed d 

a radiu of h mil ~ , 'tat '. tll:1t. • hall w well ", wh i h r du o'l t 25 

c- 1m ~t without ' c )tion, tli (gr en 1 lk line • t r ; but that 11 
t o 1 0 fe ,r en. ionnlly more, in d l)t1l, uav v ery g 01 tel', fre III nt] , ~ r t ' ian, 

At }\f r . 1\-lae h] 1" hue tIle w 11 i 5'" fe t d ep; till, ,",,0 f t ; and,.witlt , ome lay ,l'R 

of flne graN 1, 35 et, auLl ontinui glow r; water ri _ to 3 ~ t below tIle ~urf 

cepti na y thi 'k b 1 0 'and 'liso Stl )pIie . water to sevel'ul other well in he 
7illa (' ; but orne of the well h e in'ludil1g the raih ad well fOl' not ,ur 

wholly till i losing no imp taut ,nd or grav 1 layer and having 110 inflow of wat I', 

f or a d pth f 100 to L,.- fe t . 
W. D. '11'0 7 1 mile llorthw st from ampbell villaO' : BorinO', 176 £ et, en IT I 

i til], 1 stouy in its I w l' half and th e containing stre. ks f rav 1 and and 0 
to 12 in h s thi k; n npplyof' wat r. Allother well, h wev f, 124 fi et de p bOl' d 
onl. a. fo hUlltlred fce distall , a quite different , being till, ~ 1 fe t ; san and 
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gravel, 1 fe t antl au ly clay, l' flit, 'onthluing 1 wcr. Tllis w 11 btuin, alt ian 

;\Tat 1', .ill t flowing to th sUl'fac; bn it j . fOllml to b ine 'haustibl , and 'all b 

low r d only a £"w f et by pnmpiuC'l". 

I II cti n ...J a. boring :C r Charl R Mull n w nt ~7:':C t, btaiJ ing n water. A 

mil the outhw ~, t 1\11'. lac hJcl'~l{ f)lrmh 'e, in th llor hw t flU ·t er of 

:fi et decp h . " at r whi·lt ri e to 18 in ·uo. U low tIt u fa' 

awl 'an not b I w r tl b - pnm] iug. 

Bra (V0/,t7.-Charle ' n uthe~ . t qn.art r f e ti n 1 : well, r.:oT 

et d p ' wat l' ri . I'"' Ie:.t a, nyc the. m'fa . 

\V. H . 1i ish, ontheu,'t ItUlrt r of. 'hOll L .., on It 11(1 ",,0 feet. bo e the fOT o'oin : 

Well, 4. :fi (~t, wholly in till; w t 1', lig'lltlyall-alin ,1'0. u'om gray 1 amI d nd at tIl 

bottOJu to ~t perm, 11 llt 1 vel 3 fe t b 1 w til • arfa e. Tbi. well" a" luo' wi a. 

<limn t l' f f) f at, ~ 11 l~' tl1us :tilled almo t t ov 'rflowiTl~' wi hin t n minut s aCt ,,1' 

th wat l' wa. l'ea h d. 
eury P l', 11 rth t st quart l' f s tion 1 ~ : Alta ian ell, 1. f ,t c1 1', 00 cd 

2 in ,11 > ill .liamet 1'; ry 01 ion' ilO\v, TI t uuil l' e nt1' 1, l'j. in~' in bowl·like 'pring 

< bont (j fe taro. , and 1'1 Ulli u 0' away iu Rllallow d 11' , ion,' I the adjoining' I) ,irie. 

Fd ard II. Bust au, . uthwc t qu' r cr of Sc -tiOl 18: Art ian w ll, 'u ic t 
<leel); water of g od quality, pI '\ 'aut in t. t . ,nd f' llnd t u IH'ulthflll, 1.> t P ~ u liar 

tile . urfae · 11 ·t 

aft r which it (lui kly beeom's ' :lal'~ as it al' 

1iowiug from th ~ I i 
outhw t quart l' (f . cti 31, about a mil nor 11 a t of 

anlI b 11, lla.,;~ a fl wiug w 11 f good wnLpl', G.J: f ..t ,lOCI . Pl' ·viou.... to tilL b ring, ~ tJ 

w Jl dllg' 01 feet in till, . Ul)pli u mainly with urn e w. tl'r r int' r i l' Inality from 

a thin eel of gravel aud s n 1 ~ t ..1 fe ,had b 11 us de · ral year . 
B 1' . -k81 ri(7g >,-B riug for artesiau w ll' in this to 1 113V be 11 un . ue e f ll. 

Tile lrift· 11 t, em fly till, inclo..ing only few and thin 1arel's .of and 'lU gravcl, i. 

f und t have a thicknes of -' 2 :fi e , uud 1'1. ill y ill rk '1' ta' on ..hal , probubl r 

tIl ] ort 13 ut n form. ti n . The 'hall w well,' ilre mo. tly ~ 1. c lin , autl t he wat r l' 
tlt 

e t 

01' ]1\ T'e, it 10'''" st 4: r 5 ~ et b 	 iug ery'btU'd; tlwn (lui .] ~ and, 5 t 10:fi ct , r mol' , 

.. few feet, <: s in the fi lIowing .- nl Ie. of art 'ian 

unrt l' of ee i 111 : FI )wing' W 11 r.O fe t <l e] ). 

u hast (1uarter of ection ..Ai: W U, no ~ et; ]urg tl W ' r i i b 

U. l\ cInt sh, outilca t qnal' r 	 f < e ti 1l.;J7: Fl wing ,' 11 ,G f, et deep. 
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P. Heider, nortbwest quarter of seetion 34: Well, 4. feet; water ri 4 feet 
above tlle surface. 

Akron.- Albert Lutti, northeast quarter of section :34-: Artesian well, 3f) feet 
deep; in till, to gravel and sand at the bottom; water of goo<l fInality 1'1.' • 4 fe.et 
a.bove the surface. Allotber f1owillg' well in the. ",onthea t quarter of this s ction is 
only 34 fcet deep. 

JlfcOa,uleyville.-Tbe two ic)llowing wells are in the v 'llag:e, about 2iJ feet above 
the low-water stage of the ned niver, whose alluvium is thns known to reach some 20 

feet below that level. 
tTames Nolan: )Vell, 33~ feet d epj soil, 2~ feet; browni I yellow alluvial clay, 

26 fee -; dark quicksand, 4 feet; gravel ontairling hells, like the bottom of a lake, 

with w<Lter, 1 foot and continuing lower. 
In yril Boutiette's well, alluvhLl clay extended to tbe depth of 45 feet, where 

was fouDu a layer of ablllldant remains of rusll and 1ges, ,.omu of them ha.ving 
their flowering and fruiting panicle!::; anu sl ikes distinctly preserved. 

Jllitclwll.-C. R. Glea"on, northeast qnarter of section 28: '"ell, ~7 feet,; soil, 2; 
yellowish gray till, G; gray saud, 1 inch; lUuch harder dark blui!::;h till, 18 feet, COll

taining plentiful rock fragments np to G inches in diameter; uuderlain by sandy black 
mud, in which were many small gasteropou sl1ell. This donbtle, s interglacial fossil

iferous layer, and an intergla 'ial for t Led found nnder 1~ feet of till at Barnesville, 
ill Clay Connty, both within the ar a that was covered by Lake Agassiz, show that 
there was a sufficiently long 'warlll epoch- in the midst of the Teat Ice age to cause 

the ice·sheet to retreat northward beyond Barnes ille. 
The recession of tbe ice semns r JcrabIe, :tJ indicated 011 pa,ge ...,;:,0, to the Aftonian 

stage of the Glacial p ri 1, b tween the Kansan and Iowan stages of ice accumula

tion. The upper part of the great channel occupied by Lakes Traverse and Big 
Stone and the :Minnesota River was probably eroded by southward outflow fi.'om the 

Hed I:.iver Valley at that time to a depth tSom what below the level of the upper or 

Herman beach of Lake Agassiz, and wa" 11 t subsequently filled with drift when the 
ice-sheet a;ain covered the lana far southward to its IO'wan limits. This interglacial 
erosion may have reached below the levels of the fossiliferous layers in the wells of 
:Mitchell aIld Barnesville, allowing th08 part f the Hed HiveI' Valley to have a 
lanel surface, while its deeper cClltral PaJ't held a lake; or, more probably, as I tllink, 
the valley may then have sloped southward,on account of differential northward 
elevation of the region, so that 0 Jake would be formed during the Aftonian glacial 

recession in this basin.l 
Athm·ton.-In the southwest quarter of seetion 9, a well 37 fe Jt deep hawater 

which rises 3 feet abovc the sllrface. 

1 Am. Geologist, Vol. XV, PI" ~79-282, .~fa,y, 1 • 5. 

http:GIJl\.CI
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:iUichael Starrs, southeast quarter of section 20: W ell, 4G feet deep, in till, to 

gravel at the bottom, froUl wlliell wat r ri~ to 4 is t l)Clow the snrf~Lee, aud How:;; 

aw·ay by a ditch to the Deerhorn Creek, only auout 50 teet distaut.. 

Cllarles Fuukhandel, in the northeast quarter of section ~35, ~las a wen only 11 

feet deep, which yields a copions artesiall flow. 

DesCl'jptions of lnany other wells ill this county are given in Geology 
of IVliull ",ota, V 1. II, pages 5.7-530. 

CL \.Y COl 'TY. 

Bm·nes1Jille.-This city has 110 artesian wells, and tho common wells aro 12 to 40 

feet deep, mostly in till wlliclt inclm;;es beds of gr Ll,vel and sand. A boring by Jollll 

:\lartll to the depth of 150 feet, on tlle west side of tllc main street, found 110 artesian 

water. 

Mr. Marth llas a shallow well, 13 feet deep, which is renutrh:able for its interglaeia.l 

fbrest bed. The section was soil (tlle blackened surface of the till), 2 feet; yellowish 

till, 10 feet; tllen quicksand, 1 foot, containing sever, I branuhe.' and trunks of trees, 

tllOught to bo tamara k, up to 8 inch "8 in diameter, lying across the well, which, 

together with the iIlftOW of water, prevented further diggillg. 
Hudolph Sieber, ill the southwest quarter of section 12, Barnesville Townsltip, 

close nor th of a small creek, has an artesIan well 35 f> t deep, from. which-water rises 

with a strong flo t( n, height of 10 feet or more above the surface. 

Sauin.- no'u .Murray : vVell, about 80 feet ill till, to gravel, from which water 

of ~ cell n t ql ality rose to a level only 3 or 4 feet below the surface. TIt ]Hinneapoli~ 

and :Northern Elevator Company has a. similar wa,ter supply in. a wen 90 feet deep. 

Ot11e1' wen about 20 feet deep in this village, dug mostly in beach sand, ktve good 

water. 

A. E . Honder,.on, on the Pleasant l~idge Farm, 1 mile north of Sabin, has a well 

7:J feet deep, with wa.ter ri ing almost to the surface. 

GlyJl,clon.-In the southern part of this township, 3 to l3 miles northeast of Sabin, 

tllere are several artesian wells 50 to 75 fe "t deep. 
'l'wo borings at the elevatoT f G. S. Barnes &; Co., in Glyndon Village, failed to 

obtain water, and the augers were broken in tIle till, called "hardpan," at the bottom. 

In the deeper one of these borings a depth of 125 feet wa, reached, tIle section ueillg 

reported a oil, 3 feet; quieksand, 22 feet; darli" clay, free from stones, 75 feet; very 

hard yellowish till, If) feet; and soft -I' till, 10 feet. 'fLc till in these borings is said 

to have been so LaTel that only a tenth as f~l~t progress could be made in it as in the 

dark alluvial clay above. A log of wood, wbich was ealled "cedar," auout a foot ill 

diameter, ,a eucountered by one of tLesc borings in the (lark alluvium, .35 feet below 

the surface; and the other boring, about 12 feet distant, found" rotten chips" of wood 

http:Honder,.on
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at the arne d I tho tll -well at t he railroa(l no-in h u om what farther west, 

, t· ole d J) ' it , i eluding 'b 't o' tmf ~ nd drift woou, w r 1 found at the depth 
of 13 to 1~ f( et. 

jlloorheail.-An un. ill 1 89 b., this ity, in tll hope of 
obtailliu . art sian 81 11 f 1 jr::O f , t. Fr I comparison 
and . 111 illa.tion of n y P rof. N. H. Win 'h 1 ,1 with other ;'"( pplied 

11, -11 ti n appears to he V , b ,en as fol

hiefl fi 0 la y silt, 55 feet; pe ~ly clay, 

drift [ t 2~0 feet; blui h -nd g'l'ceni 

feet s p netrated. 

Art sic w ll ' i ll th · drifb lIe va be n b tained b re:1 :£ How. : 

A t ,J. G. B urgquis ,~ bri kyard :1 W 11 16~ fe t deep tlow 8 inch "bo the 

surfa . 

~1:illIlea,poli and N o1't11e1'n E l v, tor a mpt ny: Well, .... 0 feet t1 I , wit h water 

d .-iug' r; fi ~et a ,re the .~ul'fa -'e. I II aUf her ",ell, 2 0 fe t lleep at Lam b Bros.' 

bri 'kY:'l'd, t11 w t . rioe. 1 y 1 (; -£ t below th surfn'. 

Th leep w lIs lmv wat l' of 00 qm lity, x lltinO' i t:; bardn 1::>, while tlte 

\Vat r of shallow well , 10 to .:J - fe t tl I, . lnin ). from a b ·cl f and to 10 feet 

tlti -'k ,.in 10 ed above and below by th alln vial ay, j omewhat alkaline. lVlost of 

t1 te water u . d for dom _tic purp :3 s ill b til Mooru ad aud Fargo is tak Jl ii'Olll the 
Re Ri er by , . te1'\ ork . 

At tll e .t\.rtesian ,_t ck farUl f W . R. Tann r e Co., oction 2 , :Moorhead, a well 

feet tl Jep found wa.ter ill a d f saud f rutin' 11 10 es 3 feet of the section, 
alHl rises ~! f, et a ov -' th Sill't: . -'. It. is fr f1' J • ny aline an 1 a lkaline tast ,and 
can he u ed for washin ,vUlt oap. Tw PI' iou. 1 )riI g h r 'i r stopped t the 
depth of about L feet y n ' uutering owld r i the t' ll . ~'lo t of the deep wel1s 

within a. few lIliles £ b nt this f'ann get ' .. t l' in layer of !!I' vel an d "and iuclosed ill 

the till d pth" from 160 t o 200 fe t, from whi 'h t It WfLt • rises t o a ew feet below 

the surfa ' , not overflowing. 

Kra'[lnes.-)\Iinneapolis . nd Northern Ele " tor Company: Artesian well, 150 feet 

deep; water r ' es 4 feet above t h 'fa e, there fi )wing 0 ly 0 b 1'1' 1. in twenty

fo ul' hours from a :!-inch pip ; ut this well, wh ,n pu 11ed, suppU s an abundance of 

w tel', and can not be redn ed m ro thau 20 i "et b I w the surface. 

1 Geol, autl 

Det de p . 

9, 
pp. 27- 31. 



T B TES N.AND COl\DI ON ' VELL . 55 

,l e01"get • Hill, b rn Farm, Routh a t Inarter of ~e tion :~3 : Ar . 
sian well, 1 0 fi t de p ; tbe wat r l'i. ing -1 £ t u.10 e the urfa' ,i f b od ' .Iity, 

in t lt 

b il 1'8 of I't m ugule':1: tI le r i er wat r . 

northm'n part of tbis townsltill r '0 11 1(;5 to 

180 feet in depth. 

Nnulerou lay 
67- 6.). 

Peylcy.- rI h ]\Iinn al10liHand rtb I'll Elev< tor Jompany 1m: :til art ia ll 11 

out 20 ~ t d p. notlter f Himilar d pth is at A. . aby 11 u. . 
LaJce I da.-F l'dinand urkhard , ' u hw ." ]u<1rtcr t iOll 2: W 11, 0 Ii , t 

deep; 'yellow till, 0 £ etj luo t1 J, 70 feet; at r 'eel R, filliuo th e well Lo clwut ~5 

feet below the arfa 'e. 
Adc(;.-The own well, ..J17 fe t d I 4 in 'hes in dia,meter, ;u 1plies a ..tream 

which partly 111 a l-iuch pipe. It bOl'eu i:J 1 1, ~ ud ba ~inc:> 11 runn in o' " t 

the rate of about 00 barrel. p r clay. Tl1is wa r is v ry c1 aI', and f r nu n irollY 

sediment. I ts co 1 temperature (470 F.) aud i 

oft wn ter, r y u. 1 to rain wat r it l' wa:h ing, lUake 

t u t for tll tmID. Ju co t wa ~ bout · ;-'0 • 

Common well 0 a nd i S Yicinityare 10 to ....0 f t "p. ~l'lleir, ater is 

hartl, but is cOllsi 'ed 11 al W"ul or lrinl'illg. 

lieu 

H em'y D owns, one-f nrth of a mile we of da, ]]It ~, flowi ng well out DO 

feet deep. 
JJIcDona.ldsv ille.- . th a t luarter of ::;e'tion 4: W 11, 75 

feet; soil, 3 feet; ,eHow 

doubtless including a, con ' id rabl et · a 11<rder p 'tiOll of 

the till, caHed "h' r ipan," 5 :fi ,c t ,; ~av 1, 1 J. , and xt endlng I wet · 
of similar quality and 1 ount of tl w t he Ada own w li. 

Pleasant iew.-Tw art ian w ,imilar ill their " . on. t h ,st, bu t more 

feeble in flow, w l ' e 11 t ell ill th i t wnslLip, namely, ne, G5, fe t de p , on '\ Blit 111 

Rein's farm, iu the southw t q Uc'll't r of ._ cti n 2, ~ ud the otller, 76 feet deep, a t 

F. S. Flower's, in the ou tlte t quart r f ti 1 -':.-. 

Anthony.-Ole . Halv 1" u tiOl 19 : VV I ..J fe t; il 2 fi ; y "U w till, 
hicl~ at be bottom, r i. ·iu;:; 6 

feet to its permanen t I vel in a half day. Mr. IIal V 1'S 11 ha al bored II wn 

65 ,feet, fiuding th '-' e ·ti n wholly t ill, (lc ' b lnL.'ll I w tLe ti t 1:. et ; no layers 

of :S c lid an no t (hlitiollal supply of w :: t " ' lllmon \y li s i ll thi' 'i '.i ui Y r an 'e 

from 12 0 1 feet to 0 f t ill depth. h, ater is light alkaline, but i. quite t.ol

erable and ap )arently h althfnl , L n th upplv i .. dail I ' n w d b pumpi n . 
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llnl.., (acl.- he 1\Iinneap Ii ' and ..Lrorth ' 11 El v~ t I' ompany lH a l ( rt, L 11 

well, which it:; r port d to b a out ../" D t de p. Th comm I well < 1 0 imilal' to 
those of Anthony in their 01 t It m1l1 U c Iity f \Va t 1'. 

Lockhart.-This towns 'I Hnd t her a,djoi ll inO' i t h a;\,~e m~tlly fio iug w lk v , 1'y
iug from 100 to 200 £ ·t in d ;>1 tho 

, On Willialll Fisher" arm, in cti 11 5 111'ee ar t R.i an weI. al'(~ eaclt a ou t 130 

feet deep. Their water, whi h ris ' 4: feet all ve th Sl1riu " free f m any alkaline 
or salille taste. 

I,eo Gnadt, s ·tiOll G: Artesi an", ell, 1 ;'5 feet deep, from hich 'ood water ri ~ es 
3 feet above the 8nrf< ~ , 

At tbe buildings of the Lo kbart, Farm, in section 29 a well fj inch " ill diamet r 
was bored to the depth of 142 feet in the Hutnmn of 18\ 0, the se tioll beillg as fi 1
lows: Soil, 2 fect; yenow a.I1uyial clay, or perhaps ill part till, about 10 feet; blue till , 

130 feet, to sand at the bottom, from which water of e cellent quality rose to the 
surface with a powerful flow. The water was allowed to run in its full amount during 

a month or more, 1l00dill 0' a considerable tract for a Jllile northward. With the water 

mueh sand was bronght np and deposited by the stream in a neighboring slongh, its 

estimated volume eing approximately 300 cubic yards, spread Oil the average a foot 
tbi ·k over a space ab ut 100 feet in dhtmeter. Tbe tlow f this w l1 w. '. reduced after 

a time by a cap and gauge to a small stream; but iu the following December it ceased; 

because the bottom of the pipe. for about 20 feet had been compactly fill ed with sand. 
In Jnly, 1881, a second well of similar diameter wa ' bored a short distance i:iouth 

of the pre ·eding. Till exteuded t,O a depth of 141 feet, below whieh the boring went 

iuto a ued of sand 1G feet, ii'orn which water rose to 1G feet above the snrfaee, flow

ing through an incb vipe about GO bal'l'els pel' day. Many fragment::; of liguite, up to 

3 inehes lon·f , were fonnd in several layers ill the sand bcd, probably a half bushel of 

it in all being brought up as tlhe borillg progres~ed, imt 110 lignite was ellcoulltercd 

in the till. Oue piece of wood 3 01' -1 inches long'" witb numerous slL.aller fragment::; of 
\V od, was also fonnd iu the sand. 

Several other artesian well::; similar to these have since been bored on this farm. 
OILe of these, about 700 feet distant from t,be 111'81, well, struck water at 137 feet, whieb 
rose with a mueb stronger and alarming flo ,and soon fOllnd vcut also alongside tbe 

pipe, making a larbl:, bole aull ulluHlating' the vicinity of thefa,rm buihlinO'.' andllluch 

adjoining land. To carry away this water lllany la reI'S wcre quickly set to digging 

ditches along a clistallce of several miles to the west. After Rome two weeks, llow

ever, the hea'vy flow mostly ceased, becomillg principally con1ined to the pipe, with 
only a moderate and controllable fluantity coming to the surface outside the pipe. 

~hely.-Ivel' Nil. on, ill section 14, has a well 219 feet deep, with water at first 

rising to the surface, but afterward to about 4 fe t Lelow the surface. TlJis well 
goes \vholly t,brongh drift, nearly all till, but including occasional tbin lJeds of gravel 
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anu sand. 'fhe last f) r 6 feet were quicksand, e tendin o' also deeper, feom wlti ,h the 

water came. One and a half miles s uth of tllis a '\ . ell 2~5 feet deep lias water rising 

to :3 or 4 feet below the surface ; and a l1alf mile farther south a 'well with similar 

water supply is 209 feet deep. l\Iost of the flowin or very deep wells in this town

ship and northward are slightly saline, but NIl'. Nilson's has no SUdl taste, and is well 

adapted for washing with soap, being said to be " a, " ott a l'5 raiu water." 
TIle common wells 01' this r 'giOll (a belt of morainic till crossing" the Red River 

Valley from east to west) are 10 to ~5 feet deep, obta,ining water which seeps from the 
npper part of the till. The water, thouo'h hard aml slightly alkaline, is not. gellerally 

nnhealtlJflll for farm and bonse use, e eepting ill well tIl( t are contaminated by tlJe 

decay of wooden cUl'biJl b vVhen thes wells are allow d to remain stagnant, without• 

being frcquelltly drawn from in large amount, the water becomes very offensive in 
odor and taste. 

POLK CQ "' Y. 

Libm>ty.-t.Tacob Stambaugh, northeast quarter of sect ion 33: Well, 5~ feet; soil, 

2 feet; gravel and saud of the l\IeUauleyville beaeh, 16 feet; blnish-gray till, very 
hard, 34 feet, to quicksand, from which water, of go d quality but hard, rose 24 feet 

in ten minutes, to its permallent level. Severnl pie 'les of wood were found in the tin 
of this well. Another well here, onJy 17 feet deep, finds an ample supply of water at 

the base of the beach gravel and sand. 

Beis.-At Beltrami station the Red River Valley Elevator C JUI)any has an 

artesian well 140 feet deep, from which water rises 1~ feet above the surface. I t 

has 110 saline nor alkaline taste, and is less hard than the water of the neighboring 
shallow wells. 

George C . . Reis, northea.st quarter of seetion 3~: Artesian well, 147 fcet deep; 
soil, 2 feet; y llow till, partly so hard as to need to be dug- with a pick, feet; and dark

bluish till, also very hard, 137 feet, containillg occasiollallayel's of sand and gravel up 
to 6 inches in thickness. vVater, of the same exeellent quality as at Beltrami, rises 
12 feet above the surfaee. This well is 5 inehe. in diameter, reduced at the top to a 
I-illch pipe, from which the flow amounts to about 3 gallons per minute, or 150 ba.rrels 
.in twenty-fonr hours. 

R'llssia.-Eric Bjerk, nort.heast quarter of section 2: Well, 60 feet deep; soil, 2 
feet; till, dark bluish, exceptillg near the surface, so soft that it could be all spaded, 

58 feet, to dark saud which extends a.t least 2 feet. At this depth the well was left 

dry by the workmen at the end of their day's labor, but in the morning it was filled 
with water and overtlowill g. 

L. T. Soule, the Rus "ia Ifarm, section ID: ~Tell, 124 feet; soil,2 feet; yellow 
alluvial clay,3 feet; qui sand,1 foot; dark bluish till , 104 feet, with no layers of 

sand or gravel; sand, fine above antl growing coarser downward, 13 feet; and gravel, 

http:northea.st
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] fool. amI . lltillUinO' 1.> >]ow. ..1.11 Lb :'and be 1 yi 1<1. ,f bl art "ian !low amI a 

,'tr DO' flow c m'~ from tIl gl'Cl 1. Ii· Inu'l water, tnt ex' Bent fi r d.rillkinO', 

h aving n alk' line ta teo 

HmmnoniJ.--W. . RattJ ay, llortllea t quarter of ,ectioll 15: v ell 1", f et; soil 

:! ft et; y now alllivi. 1 clay, 7 f t; and, 3 fi et, u.lJdeIlain by dal'k blue dny. Go d 

\Y~ t " b omi nb' 3 f t <1' p, i' U" from tll 10" t:li ot f th> ,tllld. ther \ ens in 
hi. wD ~'hip are 10 to I,) feet ueep me; lly of tllelll ha in . o~j ctionably alk liu 

water. 

Fo':rfax.-In the we t part of . e non 2, a well 0 fi t de p ha waf "l' whkh ri eR 

ii et above the urface. Th 1'e rut al '0 'v r.l 111e1' tl willgwell within 2 or t mile." 

tward and southward, ranging f1' mOt 112 D et in deptb. 

Nin if wing w II in the Dorthea t (lUartcr f . c ti n 1 range from 1 5 to ~O· 
feet in del th; and one in lIB , nth" t In 1'ter of hi. ection j 173 fi t ue p. 

AnclO'll ".--E. 1. or l' ut id F· rm, s tion 3: A h ring ...05 feet d el in 
drift, tly till, obt ined 110 < rt ,'ian ater. 

In 11 n 1 thea . t quart l' f S CD n ...~ ~ n 1I SlIce fnl borin~,; to the <lep h of 111 
feet nt through "bIn k, ' il 1~ fi t, alluvia] clay 18 f et· a v g tall 1)0 it of Ieav , 

amI partially decay <l wo 11 3 feet; and then Ch1Y, pI' < bly rno tly tin, t th ot tom. 

Oa7'1nan.-Thc arte ian w II at . S. or. r'H Ie, ntor, in till.. villag ,1, un fi'et 
p , b iu n- y lio,,' 11 alluvial clay, 11 -£ t; Y 110wi ~h (lui k and, 3 feet, iu which· 

sh~ 11 well ' g t an all lIe TIl pI f wat r Rlil utly fllkaline; and lark bIni: h 1a,y 
alluvial at the top, but s on CbalJg'illg to till, 177 fe, ont i ing c asional thin lay-

1'S f .. G 11 1 w the cleptlL of' 160 feet from the 'urface. A bed of fiDe Q'l'avel aIlel 

sand w r ached at th bottom, fr m whi 'b wat r l' e to the heigllt of 10 fe t a ' v 

the surffl c , and flows at the ate of 10 1'1' 1.' a d y. The water, f wld;11 «n 
a aly~ is is giv no pnge 5 0, i ry goo(l fOT drinking' and fi r all farm nnd dom ~ tic 

• , . i r wa . g with ap and f l' U ' in 11 -iue boiler ,it i.' much b er tha the 

ater of th -ivm'. Til co t of th w 11 bor=>d 5 inch . ill dh meter, wa (300. 

outh 19 f the ity, nth f the R d Lt ?e 

(Treater art of it d ptll, with 0 ca "' iolla) tLin v .in f and and gra el; 

quality. 

elow for th 

A n ther flowingwell, owned by B. S, rnp OD, about..J r d north f the PI' c din 0', 
i, al ·'o 1 5 fee tie 11, it._lowest (3 fj et being • lld. 

. l\L J' r Ke , s uthw -t uarter of e ti 11 3: W ll, 230 fi "t with wat l' ri in ('J' 

fr ill th botton to 12 feet b 10 v th uri' 
H . A. Wyand, southw . t uar 'I' of '0 tiou [): ll, :! j f et; till, 1 .3 feet; 11 

harder d 110Si t of till, call d "llardp n," 11 fe t ; fin g-rH v -1 awl,' nil, ...3 f t, with 

at r 1'i iuD" f1' n it t P to 8 f et below tlJB mfnc , . n ain till, in part moi.,t rand 

soft r than the higher ill ~ ; and lui·k and 6 feet, .. 1 ·outinulnb 10"""'1', fi·om. 
hieh , t 1~ feet below the "U1'f:1C • 
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depth of 13 to 1 feet, the e t ion l)eiJ P ' ii, ~ eet ; < ellO\"v iil, pade<l, 

a.nd gra,y till, dark r an( fiu ·h h ,:t,n l 'r, req l1.ir illg' to be pick '<1, 

f ()ui" ,k '" luI ft'l ill , hich the wa. er ris ,t a il'man nt 1 vel ti t 

surf ceo 

M N 'xv--3 ' 

·t, to a bed 

eet bel w the 
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]far-v y k, outh we t qnur er of ·tiOll: Arte iall ,r 11, ahout 1 f t ae p;'I 

waJ rri. • l ~ fe· 't a ov th ,urfar. 

'rhere .. ['e many ad e i< n w 118 11' bably n( tIe.. than a hLIndr d within a r adins 

of 10 mil around r ook t 11 r' llging [I' lU 1 'f) t 1;") f ,t i ll d tIt., wh lly La tlt 

drift. 10, t of them 11l1V xcell nt w( t r, f1' from a.ny aliu r alkali lle t a teooJ 

Fi It f.-It ,I L,L ~ lill' , iII tIl vi11age: \Yell,190 £· "t deep; j1 ~ feet; yel· 

lowish alluvi,tl ,'lay 12 fe t; (lui k <. n b ut 1 f t., 'eldiug' wat "r 'uffi·i nt 

amount alld 0'00<1 l llality f r Onllll n w lIs; lark blui.'h 131 , m stl t ill, t hr 11 'h a ll 

the remaining' dep h bel w . Cet t h· t i t in l' iufr qu nt 1 yer. f an(l 6 to L .. 

inch . thick, from n f whi h, t t h d ,pth f about 125 it t, water 1'08 to 6 it t 
below the surf~1Ce, but, no :: ,rt e" ian tl w a fonnd. 

L. Freeman, ill the nort r () th villag:l: Well, lH8 fe t ; alln hI clay, 40 

feet; aud. till iuclo -ing 0 'ca ional eaUl ~ f s . uel all( 1 gra e1 up t 1 f 01, i n tl ickues , 

extended th c ' tl th' bott m, a.t r f gooe nali 'ri,'. 0 nfe t below the surface. 

By tappino ' the pip at a Ii hUy I()w 'r Ie IT e and a,I'nyard, 

river. 
HIO·Jt ThoIn ) on an l( the villag : Art ian 

well, 2 feet deep mainly il 11 w ater 
,1' enCOlln ereLL at 1:-' feet an I 1 0 ..£ 

Brackish wa ter .fr 111 san 1 a t liC bottom ri ' ~s to 1 foot b 1 w the surt: , e. Thou h 

perceptibl 

It eems 

borin 

Fisher, whieh at H. depth f ' 00 fe ~ a 'hed a, very nn -grc in d whit e s ndstone, 

doubtless the Dak ota salLd ton ,as that iOI'llI [ i u ' . eneo 1nte1'ed (;l,t a ",iIllilar depth 

(ttl and i fi 

c tel' in proccediJ JO" Ilol' thw.trll on De .l'ifinne" t.a id 

' by O. VV. \Vebst r ill tl e outbw st qu mter of 

- r numerous well~ on the po't 

~<' ,nlls t He, as stat in the urce of the 

saline )Vater commonly obtain d 'y l w 11.' in t Il drift northward fr m the vicinity 

of Orookston alld Fisher to utllern J\L nitoha. 

St. HilaA ),c.-An rtesiUJu w 11 14' £ t de p, wholly in th drift chiefly till, was 

red auout three-£ nrtlls f mile nth )f tIt epo , near wher the Crookstoll road 
and railw~ y tlU'll outhwe:stwar ; g od w' t r , b ut sc nty flow. 

E ·ltclid.-Two miles northeast of Euclid, 1\11'. Allen hi.\, a tio iug well a.bout 75 

it 'et Ie ; water risi only a, little ab Ye b urfac . 
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K eystonc.-Th fir art i.an \ 11 t Ill'. lmihli ll u 's of tIle K y tou F: Bl , in sec

tion ~:~ wa.~ orcd iu 18 1, having a, depth ()f 110 feet. rrhe sl~etion , ' oil, ~ f'et;c 

cllow alluyial >lay, 12 fe t; " ;md, yi ~ldill o· cOHsillerablc wa,ter about ~ im:he8: llark 
bltlis}1 till, 71 feet; amI RalLtl and IT :1 el, ~5 feet. 'Yater of e_?eeUelLt quality, wiMwut 

alty t aste and so soft that it ALII b used for w~.LshiJlg with soap, flows at the Tate f 

40 b~.tTrels per tla " or Head, Cl ~aJloll p ~ minute, the dialUeter of tIle ,yell pipe beil1g' 
5 inehe. D uring aU the h rilJ ~ S ·f ... • · wat -r rose to the snrface, lmt only ill 

lvery slllall quantit T UlLtiJ C ha d ht T r f gI'c vel wa. l' '11'd at the bottom. Seven 

other arte ian wells, all outainiu l' 'oot! water ill the drift, ha.v illec, becu bored 
here, r, n )'iug in depth from 0- to 150 fe t. 

AlLothe1 well on n li ' farm, sunk t thc depth of ~50 feet, reached tho Dakota 

sand tone, the very tine white amI ' mill '" up with tll ,vater and givillg' it a milk r 

appearanc . It .ell II . . copi us < 'te"ian flow uf brLtckito)h water, and , as therefore 
abandoneel. 

A ng1l.'1.- era,} borings ~ 0 to 00 feet deep ill Angu>: village alld its viciJJity 
ha fund n art 'ian w t r. 

A. D. nclre, , southw st clua tel' of 'e ,tiou 10: vVell, 8~ feet; soil, ~ feet; 

alluvial sandy silt, 5 feet; hard, dark lui, 11 ill, mostly picked, 43 feet; ruu·h harder 
till, with mure frequent bow1del's, 21:5 feet ; soft sa,lId and gravel, 4 feet and coutimtillg" 

low r,1'r m whi h b otlmt hard w tel' rose imlllediately to its permauellt level, 20 feet 
beluw the surface. 

A. O. Hailey section ~7: 'Well, .....53 et · oil,2 fe t; mainly till belmy, with' 

import.ant eds or veins of sand and Tavel before reaching tbe bottom, whence an 

ample supply of good water, like tl 'It of the less deep artesian wells 011 the Keystone 

F arm, ro~e to 10 feet below th surfac . 
Tabor.-'rhe depths of two flowing wells ill the southeast part of this township 

are reported to be a,bout 45 and 70 feet. COlOlIlon wells are mostly 10 to 15 feet deep, 

with opiom; supply of bealthful water from sa.wly layers in the alluvial clay. 
Flt1'ley.-FurlOl g & Halllsey; 'outhec t cluarter of l5\]ction 27: Two bOI}ngs 

depths of about Hi5 feet and 200 feet obta,incd sa.lt water, which rose uearly to the 

surface, but is not used. This large farm takes its water supply from two sha,llow 

wells, ea l..t 12 f, ,et tleep, aHd from lll'fac ' pools dug a few feet deep. 

LU~SllALL C .J:"rr. 

WW},"l' n.-At the el·v tor of the ' Ya,rreu l\fannfacturing Company a well 130 

~" decp ha . lightly /:\aIille water, which rises frum the bottom to i3 feet below the 
snrf, 'e. H i' "ction was alluvial ,lay, 50 feet, or quite probably the lower part of thi " 

" tiIl; theu a bed of (,'1', vel, 10 feet, ' ithwLlCh water, which does not rise to the 

sur ac"; dark bluish till, ;)0 feet; . ltd SilUU aut! gravel, jO feet and continuing lower. 
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The bori for a t n ell how 1 a . at tl1ickn s f 'U b ueath thi ecti n 

fe t. 

Pembina :F' rIlli ll g ~ LUI allY 1 f Wan -'11: 

ing e rcell -'nt water, I t ~ lin ", which ri 

to 4: fi t b 1 tIl 

W ell, 1 '0 fe t 

l\far h & aluing, 1 w t f h villub : y -rell, 14'>' f t ; water rise ' to:-1 

feet below th u l'fc ce, upplying -5 barrels ill tw nty..four h 111' • 

The common w 11 tl i. vi inity aI 10 t 30.B t de p , obtain ing nsnally an 
abundant upply of water, which is v 1'y hartl, but 11a. little or llO alkaline t aste. 

.A..'rgyl .-A oring £ l' a t WlI W 11 in thi. vill[ g , 1 ':0 ti" t d in drift, hiefiy 
till, w( . st pp l ' t thi del th by a b wltl. l', having f und 11 11 id 'rable 'UPl)ly of 
" ater. . G whl 11 corll b i 'ult 1 j the de tIl f 70 to 1 0 f -'et. 

J\lIluu apolis and ing 11 155 eet deep, 

ly slig l tly [ , ut yielding a Jaro- supply when 

ile ontll of Argyl : FI wing 
tIt tufa -'e. 

ell J1 fe t d ; water, found L t 
1 5 f t, ris 2' at 'att le. 

Bloomer.- 11 th 

obtained no artesian water. 

l V; mgcr.-Ill the north c: st qnarter f ct ioi110 a, bori g found combustible gas 
at 0 fi eta 

J ame.' H eadrick, outhea t quarter of e ti 11 2 : Well, -'18 feet d ep , dUb 26 
fe t, tllere tindillb a cavity..;J f t d ), full of rmill in w tel', which I a e through 

the well witll a southw 'twarcl current esti t d at 2 mil per hour. A uc1 et 
dil'ping water is apt to s ept a v·a T uncI l' th onthwe tid f the well. 'l'he 
water runs over a ) d of ti ne graN '1 and fi l'Dl lid 311' in b e 0 tom of the well, 

whiell therefore needs t be frequ utI r cl "u 'ett out. Til tion wa oil,2 feet ; clay, 
4 fi let; and aIld gravel, ~ f .et ' and t ill 18 fi .et. . long the course of the 'ramarack 
Hi r l' f r 8 miles tile ce w stwarcl t :'Itcpll 1L it 'e 'eives mauy small ~prin s , i ninO' 

n r]y a level wi h t e riv r; d ill 0 tL s ' Te proba ly urmed y tile stre ill 

tllat flo '-' throng h t hi well. 

Ta,-nw/j'ack. ., . Jtlibert. n, section ' 1: F lowing w II, 74 et deep; water rises 
10 fe a ov the suLfa ' . 'aJine, bn . 0 d f . st( 'k. 

Steph n.-T ·11, ~ buut 240 fe t cI 'p ; wat r r i •. e or 4 fi t above th "l ur

fa 'e but it is not '1 ln.rge 'upply, ev ell wh n pum ed from a t 10 fi et elow tIle 'ur fac ; 
too saline fo allY use. 



564 TIlE GLACIAL L-1l.KE A GASSIZ. 

On the Steph n l!' arm , own d by 11 rl M. Uamsey, anothcr ~a.line arte ian 

well, 111lUscd, is 320 feet dee p. 

J>a1"ker.-.l. Q. ' rollkhite, e t ion ",,5: ~ lowin~' ell , D[) feet d ep, qnite •alty 

water, rising' about 10 feet above tIle surf.;ceo 

..ilt t!Jsburg.-vVlte "leI' & Culber t s ll, section ~3~: Borin 0' about 000 £ et deep; uo 

'npply f ,Yater. 
·v'innott,-Jobn IIugbes, northeast quarter of sectioll ::!~: \Vell 4~ feet; soil, 2 

feet; ~ ft, stratified alluvial cIa , yello ish above, bnt dark bluish for the l'cater 

part of its thi k ll ,3( , feet ; y y h, Tel , Y 11 "w ish grey till, dug into only :J feet, 

coutainiug' andy eins or laye , 1'1' III which water oping into th ·' well fill ecl it. 7 

feet in a half day, vVithill tw,o weeks in tIle dry season, wllen it was .lng, the water 

rose to a depth of ;W feet. It is of good quality, hard, bnt \yith no saliue taste. 

Donctlllson.-E. N. Davis iu the north, ,st quart r of s CtiOl1 29, Davi::;, close 

east of Doualdson tation, has a flowing w 11 45 feet deep wllich was horeel in 1 80 iu, 
a quarter of a day with au ordinary 2-iuch angel'. Its flow ever sillce that time lIas 

been nearly 'onstallt , at the Tate of a bout gallons a minute, or more than 300 
barrel. daily. ~rhe :e'tioll was 8 iI, I:,. feet ; yeHo,,' 11 gray anuvial clay,10 fec;tj 
dark luish al1uvial clay, 28 feet· harel dark 0Tay tin 5 feet; alld a, ver~7 hard ferru

0'inou8 layer, one-half foot, from b "neath which the water rose quickly to the sUl'faee 
ringing up. and and gray 1. 1'h t m 'rature of the wat l' i 4~O F. Though au,y 

to the taste farJU stock tbrive with this a their onI r sUPl11y ot water, which til "'Y 

drink very freely' and 't has beeu used by people, with no apparen injury, as the 
only water for drinki llg' and> okin ' throu h several weeks of drought. The lleigllt 
to which it will ri~e i kllown to b , lll re than ~;3 feet, a t w11i III height the flow 'eemed 

to be undiminisbed. On stopping the pipe of thi~ well the water i~sued a~ a spring 

several rods distallt. 
J(ennedy.-A boring by the Kennedy Laud anu Town Company went to the depth 

f J:"I) feet obtaiuing' no arte. iall ,Yater. Below the alluvial clay of the surface the 
section wa~ chi fly till. Bowlders were observed at the depth of 4 ;) feet, and bowl

ders and gravel ill the till w re encountered thence to th bottom. Water ii'om layers 

or vein. of sand ~t.ll(l gra,vel I'D. e n arly to tIle Rurface, but wa,~ t oo ' '" line tu bc 11I;ed. 

Skane.-The Fort DOllaldsoll Farm i·n ' ction 20, has all artesian well no) feet deep, 

with water likmvise so salty that it can Hot be u~ecl. But orne other dcep well~ ill 
tltiti tOWh !lip obtain fIeh wa.t r f b d quality, :1 ' Ijar s Lundgren s well, in the outh

east quarter of ection 7, which i~ un feet deep, with water ri8ing jnst to the :surface, 
not overflowing. 

Ha.lloclc.-Ekluntl I vator : W Il, 12.") feet de p. a.lluvial (!lay a.bove, 'ucceeded 
by till bel )w £ r n arl f all the depth; Ycry ' a,line , at r rises from gravel and saud at 

the bottom to a permanent level 4 or ;J feet below t.lw surface. 
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h~. E k lund, a sixtll of a Illih' eaRt of the (lepot amI el vawl': "VeIl, no feet deep; 

also very salty \Yater, rising' t o ;) fed below thn ,'urf,l, · ,.I. _~\JlOt lJel' well, ollly ~ r d, 

di tant, htainetl ::;aliue water at 80 f t, "\ hi h r ~ e iml~1 ~ d iat(}ly jnst to t h e , lui':we, 

not overtlo\\ ing. 

L. B. l~iddel1, eloHe we:::;t of H~~lloek m~,ge : vv J I, 1 fe ~ deep; Ralille water 

ILOt u. ed, l'i es to -+ feet below the surfa 'e. 

G,'a n ille.- 'V. J. Ho,'s, jll Be tion 7, h u a tl win ; well of i 1' sh 'IY:Lter, ouly 30 fee 

deep. .J oh lL .Jellkins, jr., ill section 18, a ulile south of the las, also ha.' a, Howirw well 

of Rimilar depth and good qnality of water. 

NortllGotc.-Peter Daly, in this dllag , bored 7;) feet, obtaining 110 wat r. The 

N Ol' tL HI' ·1] ·h of Two RiYcr -' suppli s th .. w·. ,t l' n,_ tl here, which is Loaltllful, but 

v ry hard . A mile w st of Northcote a ,alt spl'iug' L nes ill the lIed of this st,realll. 

Salt sprinn's also oceur in the chanuel of tlL" Sout h Brauc h of T\ 0 llivers, abont 5 

miles we ' of Hallock. 

Humboldt.-'l'h sectioll of tbe de 11 [t,rte.'iau w 11 OIL tll , fal'm of D. II. Valentine, 

at thL tn-tion ha.~ been given ou page 7G, a llfl a u analy. il4 of its water 011 pa,g-e 5;W. 

T bis water has never been utilized. 
St. TTinoent.-A well W:) feet d ee p W<ll'\ lJore(1 h.r t he ra il way cOlllpan a hout. tIll' e

fourths of a, mile east of St. incellt in the willter of 187K-7n. It yielded very saliue 
water, Hot llsed, which 1'o~e 10 feet above the .. U'f~lC . The ~ e ·tio ll \ as <.lluvi a l eby 

anu ti ll t the depth ( f 1~() fe t, ano. gravel and ~a 1(1 tilt ~ILce to the bottum .-1-,) feet. 

TLc common wells of this eonuty are 10 tu 30 f et (leep, generally obtaillin ~!' wa.ter 

,yltieh is slio'htly alkalin but may he nsed ((H' all farIll all<l (lomestie I nrposcs, il' tlt " 

wells a.re drawll from plentifnll. RO a; ' to iusTIl'e lW ~t in flow ev l'y (I, y . 

W LL N TIU.. l~ I'A OF LAIG1 

lUCHLAN"D C()UXTY. 

nahpet n.- N arte1'liUll water "-as fuumI ill ( borillg 1 >0 feet deep at the Ricb
land County court-honse, the sedion beiug till, which illdo~eR thi n la'yc l'~ oj' sa.ud and 
gl' ,\Tel. A <l . 1)cr lJ ring p( ~S ,d through tll , drift to Ureta,«:cOlH:l sha1e, pl'obahJr tile 
Fort Benton formation at 19:, eet. 

The eity is fnrni shed with at r bJ a ~ystelll ( f wa,terwork." , whi '1I r)lLlUl>~ it~ . UIJply from -It Hed HiveI', ab vo Br' kenrid( ,it he npper e nd oi' a loug' ox-bow or 

horsesh -like circuit of the river. 

Fifteen or more tlowillg' wells are l'eporte(l in ' he (.-erma n set.tlement alon o' tlw 

\VildRice Hiver, within 10 lILiles southw "R' of \Vahpe on ran ,o' ing i1l depth from 70 
D ,t to :10;3 f et . 

Panninyto"n.-A . D . .PJllsworth, 1 mile sonthwe~t of l'al'luillgtoll statioll: Flmv-iug" 

well, !l3 feet deep, almost wholl~T in till; vater or goo(l quality, ealled ' .·oft, rL~c.. 7 
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:£ et < ,boy th , 111'f. ceo T h rare veral tIl ~r ll owi l 1-; ,elL ,e . imilar t ,ptll in 

thi vic·ni ty. 
jf1aini 1.o.- 0n the j aU'view ] 1 ar m : 11 m' . ian well ~.fO fe t d ep, ho1'e(l wIJ lly 

in al1nvia,l 1" -,u,~tri J, and ( rift (1 VO 'it,' l~' ,l-; n, 1) ~Wl'fill How. 

,21[0 }'e/on.-A' esian 11. ~ t It 1\1 or t 11 n.oner }\IiU c,u(l the Central Hotel 

0.1' ab nt 1;~5 fo ~ , de ' ]J , bta:nill g lUaU 1'31 >, :Il W8 of g Del w at l', abuu t -t fJ'a lloul:' p e l ' 

minut fr 1Il ~ ,}l ill 11 p ip . 

11 the l\lilln apoli", Farm Wll al: out ~ miles llorthwest of 

}\iooretoll < well 150 f e <l , P 1'1 w 7 g'allon p miJmt ' fr )ID a, t hree- onrtl)sineh 

ip . t II f t above tlt :urfac it ,'how n o per .ptibl \ deerea e in th ~ f l'C of 

the flow. 
Th ~ 1, lope F arm OW11 d hy H g-h :i 01' ,;I, I t· mil fart her northwest, has 

an art i al,l weI] 170 ic t de 'p, "wit.h t ,- - ltil'd~ aH .. tl'OIlO" flo\\ a tIl e Jast. 

lVYlUlm'rt>.- T hc N rtll I'll p ·t ill E I c tor mpall, b or e I to li e depth of J 

207 feet, obtahling 110 artesiL 11 "\ ~..t r. Tlte thi kl es,' o f t h It via l, 1a u trin " amI 

dl'if £ ro at i ]1. , re , ill total :"1, Ie t hel w which th b rin o' \ . It 4!) cct i1\ dark 

a re a eon 811 I . 
1 cp , are w j ,hin a, radius of [) 

, Hot ut all .'alin ", but .' ligh tly a lkaline, 

D l)th of oth ~)' fl L' " ian well ' ill Colfax villag , all obt ainill g 0 011 water jn the 

lllil1~ 12( fe amI a - t he Ie ilwa ta,nk~ 

tic: wing w Us 5t and 1,0 f , t l'eporte(l with in a ew mile east of 

t; 
Tw 

thL' villag . 
aJeott.-l\:[ il llle80ta a ud D ak ta E1 v, to . (J ntpt ,n 1: Flowing w il, 120 f o> t 

the water, whie] ' f .' ellen luaU r, ri.' ,S lUI J f ot ,\'bove the , nrt: (~e . 

'rhe al'te ·ja ll tOWll well, },) roll ~ . t. of the pI'ece(ling is nO e d ep. It ceaRes 

tl Willg W e~ ,lu la r g- r 1 i p( of th 1 vatnI' weD, 4 inch .' ill diameter, is openctl to 

full iz . 

11 cut e ia.u w 11 1 mile ] 1 )l·th dco t ~::!7 f"e t deop, bta ills g od watcI'~ 

called " ft,' which 1'i ,' H onl, to the surface. About ~ 1IIil fartlt r north a ,yell 

104 fe ->·t deep tl , ~ a ut :)o arre!. daily, 1'i8in o" ;) fe t ab v '" the u rfa J' nother. ' 

flowin g w il, J:J m iles n r th of the, 1a' , is l;n fee t 1u p. 


Com on welL in all thi 'ioll • h t.1in ample Sl11 I Ii·s f water at. (1 ptlt. ra ng-in; 


from 1 t 3 II ~ <tlt ~ t is Hot.i cable in tll) water of either the com,UlOll 



567 .NOTE S F l\1MON , lJJ LL.. . 

]Cindred..- No aJ' tesialL w n... T h , (~Om1ll011 w 11:-> ,1' 10 to 1'- fe t de p hl line 

10alH il -, btaillill"" ~liglltl ~ alk alin wa I ' fl'om a l ay r of and I f( thicl at the 

bott Ill. 

DavenlJort.-rrlte town well i 70 f et d "ep, ill "lluvial a.1l(l lacn~trille bell ' an d 

lms about 10 feet depth of a r. 'ct! th r \ ell:::; ill tId, illag are illlilar ' 

llone artesiall. 

Leu'I/.((.rd.-W 11 8 h ore, 011 t.he Sheyenlle d elta of L( k ga 'siz, ohtaiu ' L copion 

npply of e 'e ]lent water a t 1 to ~O feet. 'fhe se tion i . a ll ,'and, Lich ntinn ,,' 

beyond tl1e depth of the well l' - d or ddven 4(; f \ t b. t ho Northerll p " cHi Elevator 

ompany 

lVwrren.-At the buil(lillgS f the IJeech Bros. farUl, ill thc southeast qnarter of 

. ·ti u17, ( b Iring 475 teet deep, 1illdl11g 110 art :-;ian wat :) ', cut thron 'h th In u 

trin e clay till, all(1 probably c cOllsider able thi ·.lru.. of 'l'eta om; 'lu Ie' a1Jd its 

lowest 75 fe .t were in a nIle wltite ." ntlstoll , v l' h a, d and compa.ct, doubtless the 

Dakota sandston, which her , ,k 0 . asi naJ]y fa rtll .\r Tlorth, is :-;0 close gra.ined ill its 

uppor portion ~ s to be almost imperviolls to water. 
f)uTbi'U.-Oa,rgil1 Bl'os.' elevator: AI' -':-<iall w .Il, H;O feet; W .: It r chalyheate, at 

1irst a, copions flow·, dimiuish d Ia.t l' by l'l t utl tillill,_ t he lower part f the pipe. 

C -HlInon wells ill thi ' village and its vicinity are al ont :10 feet dee}). 

E1,uest.-A t the Ua.l'o'ill Bros.' 'ele c: or a well 1(;/) feet d'cp deri e:-< w,lt r fl.' m 
Tavel at the uottmn, ri iug -'<l,rl I) tlte ~Ilrfa.ee . 'rhe eOlllm011 wells are 40 to 50 feet 

<leep, with o'')od w'lter fi.'om ; a vel , tilli ng tllf\ ,,-roll ,' to the depth of 2 to ;~o feet. 

Gill.-An a.rte~ia,ll well on the farm of ,J. . Gill, ill the n r tll est Ilua.ri: . of 

section 3~), i' <tbollt ~()O feet deep, with water l'i .. illg" 1d l' ct l more above the snri'aL'e. 

Fa'}'go.-Tltc alln·vial awl lal:llst ri_lle bed::; aud tIt o'ladal drift. arc tog'etLer ~~O 

feet thick, Lein o, ill <les Illlill O· order, :::;tratitied day, . [j feet; , aud and oT<Lvel, 10 ~ et, 
yiehling water which ri8 :s nearly to the snrt'a '0; .: Btl till, lL:J 1'e t, i llelo..;i n 0' ecasiollaI 

layers allel VeillS of water-uei. ring' . c ll(1 aull gl'av 1. I 1 w the drift a horing went 

42 feet farther, probably in ~ reta ' u ' strata. ref rable to the Fort Benton formation, 

(1. t lwillg' ~oft, dark blue ~hale, ~).J fee.t ; coarse san(l rock, 6 fe t; aIHl ~econd 811£110, 4

f . t, ill whi h the borillg' :stopped at ~L total tl ptll of :;. ()~ feet. ' 'Ya.ter rose froll1 the 

and rock to 10 or 1~ feet eloW" t h' ul'fa -. , al I a.rently a good supply,l 

Vil1sbury So.:; Hulbert leva tor: \Ve11, 1;:;0 feet · water ri "es to S feet lJelow the 

nr fa e, in 'npions sllppl th~Lt i call uot, b 1 .",7ered pumpinl:'; it b of xc Bent 

qn. lit " f ter thau the water of the rivrr. 
lost of the water llscr..l t.hronghotl the ·ity i ~ tak 11 feolLL tile ri ver by a ,,' ,Ystem 

of wn,i,erwork8. 

1872 p , 301. 
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Mctpleton.- el1 ill his villab ar 60 to ~O fe t d ep in c lluvic 1 c lHl lacH"trin 

'layey ~ilt 0 t ain1Jw .' ligh tl c lkaliue We ( l ie bottom, wIlen . 

it ri eH be 0 to 40 C t, (1 e . 

Da,lrympL.-C & 0 ompl1uy: "'Vel] , GO feet; water se ps 

nty, ~ lin line. 

Oa.sselt /..- Tlt feet ueep, i t. R being yel10wish 

alluvial da , 2 "" f~ t· arker ,ItU a ud, aUn ial a.llU laeustri ne, 45 f et; 

t il1, 180 et, inclosin g' hill .-' a lliS ud "in,' of , amI awl gI'avel; and very me-O'raiued 

Sal d .;-t u, l' ba 1 th Dak tn ' au<1' t( n ill. orne porti lH5 con t ainilJO' fragments of 

Jigni e, 77 f et, in which t it b) illo eea. 1. T Il ~ . IIlC . edioll , t th depth of 17 

~ , t wa. at 0 tOll d b, T til n at Uq Jt. O. May' flomin g mill. Botb tb -, wells 

wlu cb l"i ' 40 fe t a bove tL sarface. 

of 'at;selt ll, ha a imila1' tl - ing vell ahout 350 

Nort11 ,I'll cific ~lev;-t,t, l' 0 0 npan : ' Vel] Ion . et ; wat r R me hat ~ali lie, 

er of . and t f t low tlle ;nrfa ; . 

'£11.> CUlIlmon elL' of '118. ' I 11 all d it~ viciu ity v ary ill d lJ1t 11 from ~o to 70 feet, 

the "p -~ ,t htnining '0 d w t r at the 1> f 11 ti ll, wb n ee it u • l1y ril'cs to 1j 11 

th 10 er half f th well. 

fVhea,t/.nnd.- -'liglltJ, al k( IiI water is [ ppl i cI by mo of t.Le l] in th 

villag , ,\'Tll ieb ,re ~() t 0 ~ et d '81 ill till· but w' t . of ~ ell 11 qllalit T iK 1 a ille(l 

11 the 'a mp ell be.: ' it y v'11: 15 0 20 feet deep ill 

Tou c)' O·tIf.-Tll e -ity ar t "siall W 11 ba. b 11 de cr i ell lJ pag 5:1,). 

R(~ .d.-C. II. W ItOll, m 11 ao't (1 uarte L' of S" tiull 17 : FJowin g w 11, 15:~ feet 

deep, ill alluvi. l an 1 lacll,'tl' iu cI p . 'it fo1' itK npJl~)' par , ,4 th much till below. 

" 7~t 1', 1'1'e~b aml of ~llout)'h f)r "H~hillg wit h K a p, l'i e 4 fe .t <1 0 tL ~ll1'fa 'e. 

B. p , He Bold ', 1 rth ' Jl1< r L L' r seetion ~O , . out 40 l' dH sOlltbe. ~t t'r m 

tho h I t.: Wel l, . imila 'ly Il wing, 111Y 130 r Prob£ bi tllese two we1l8 a.re 

S ill pli (1 hy R P TU I'S . 

, n Onv ~t UUcl't I' of Rectioll 6: " 011, 80 fe ' , in alhlyia,l 

clay a ll l tin th h t t r c IIta inino-ira 'm lIt. of lignite; the '\ a tel' omewlJ at a k a,lill t', 

rises to 1 f t e1 w 11 ul'face. 

-'tiOll 23, elose lJort 1 of he .Mapl 

l~iv r, lIa <I fl 

H a'rw()od.- Ih illeapoli, ' ttll(l :N ortht:I'lI Elevator Oluvany: FlowiTlg' well , 117 ~ et, 

d ep; water rio e. l"um sand ancI cYl'( vel to 10 fe abov the .' u'f'ac . i is fresh, good 

£ l' (lrin ing, uncI .. lled ' :; ft ~' r I' W'\o hillg'. 

1'°rJ w;,till f'. 1 lVlillll. P li. a.lId :N ortll I' ll El a t r 1 < By 11" , ~ t Ill' art -
sian w 11 , one 15' £ ct de:>i ; a. llotLer 20 feet eli ,ta.ut 1,3'7 feet ; ~ ]ld • third, Hb ut:35 



N OTE 56 

rod" distant, 1 7 fe :>t. Helm T a :..;rna:Il d ptlt f alluvin.l and la u trin lay .11 go 

through t in with bowlder'. The £ tel', r (, I' g-oou ( r l ri u kin , m " f r m :C1 b ,d 

gravel and sand 5 to 7 :£ et tb i k, wIli 11 w a p n !4 Jtl thr ue·h t o t.ill l)eneat h in olle 

of these well.. . 

BerUn.-T wo flowing' well ' iu the north, ,stern part f this t( wu,·hlp aT 87 £ t 
allLl about 100 feet deep. The ' 111 1l ou well Hr(~ 40 t o (iO f t u .] , '\ i th , ater l'i. iug' 

to 10 or It) fef't belo the ::surf (~ " 

A menin.-Th arte:..;i n ,Yen a tll eJeYa,toI' f t ll rn nia awl haron IJ<1lul 

emIL ,uy is 279 U ot deep; wat r ri es .) feet above the snrfaee, lIot a copion;: flow. 

llotlier boring went to tIle depth of' 400 feet, fiudill g n low l' 'lI't siall w. t r . T b 

scotian w, soil,2 feet· yellowis]I gray til l, ;10 f ; hard r <lark bInis11 till, about 200 

feet, indosiu o · ocea iOll 1 wa t 1'-"0 . ~L'ing layer~ uf ..a mI amI )Tavel; awl Cretaceon 

be] elow, the 131 t 100 f ,t or mol' '> b "ill 0' very till -gI'ailled w bite . , audston ,HId 

nearly white shaJe, proba ly the Dakota fOl'mati n. 
Euward 1\IcNeilJ, n, ]tal mile a t of Allier ia , 11 ••' an :: rtesiall well :31 h teet. deep, 

yiclding a large uppl )f wa.ter. Ou Lee E. I rk '.. farm, Rome 4 mileR diHtall t to 
the 1l01'theast, t11e copionsly flowillg- watm' of a well au n 27- t deep ri s 30 feet 
above the snrface. A ll tbese - .lev w ells a t 'tllli 11 a 1' me i .. ha e ,'liglttly Lracki h, 

hard wnter. 
William Hillll C1 Smith, in 8 ction 3:., li e :"; bored 2 0 f et obt.aining· no artesian 

watm'. Tile well most l1~eu hy t h i 1:t1'g f'.. 'Ill i. 7'- £ ~ t d c> p, with " 'ry abnullall 

supply of s ood water, ·which 1'i:e.' 0 ~O feet belm the .'urfa . 

OlL the farlU of rage &; Davi , i II the ()uth 8t tl r ter of s tion!1, a. well 155 

feet de p h <1:-\ wat If whieh i ' . from tile bottum to :; f et b 1 ~ t he snrfaee. This 

wat er, Ul\:e that of 1\fr. RouRtead's well, lloted 011 pao':> ,55 ,conta in. gaR wltieh i~ 1I0t 

vi..:ible ,,,hen the water fi ' t tlows from the pump, 1 t :sh w.' ill ry lIliunt .bubbleR 

as fiue as dnst, ft ill n -fon1'th t thr . -f rth -, of a minu te later th n disappear il}O' 

so that the water is left -} a . It is C' L ell excellent water for drinking a.wl for euo'iuc 

boiler.' . 

Ripon.-A rail a borinO' tIl Ilepth () ' ~..,O fe t 'ound 11 rtesia,n water. 

Common, ells m titly '" r :30 to 40 f &t d p, outainillg' a ~o1 iuu 8np1'1," fr'olll nnd 

d ' incloscd in the till 
G({'rllnel'.-l\i[inlleapoli alld )\ol'thern Eleyator \ lllpally: ell, ~o -£ et ; ;v.lter 

rises 1:3 fe t a - ve t he .'11rf<1. -. ~ . 

S. . DalrYlllI Ie, s chon G: ~rtesi. ,n well abont ..JuO feet cleep ; s trollg' tim . 

There are ten 01' more other fl.o\Yill ~· ,veIl. within a few mi]e~ arouwl Gardn('!', r ang illg 
from 9G fe to 2;;0 fe .I jn d ptlt. rrhcir wat r is <;'li ~· ltly l)I'<C1~ " h. 

01"a.1uUn.- '110 village of Gl'l.11l dill 11 .. , foul' arte'ian 11s within an xtreme 

l1i~tan f GO 1'01... 1'1'0111 e st to wcst and llalf a~ mueh from , onth to north, <1 , foJ 

]0 ,, : 'Villialll Black lOu fe " deep, wit.h . :T' tcr at. til' t ri ' ing 1:J f .. , 110 £ t · th 
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G-l'UTHlin Hot 1, P. O. W eisbc ok r , 108 fi ,(1 , w at II' 'i ill'" U; f to. 11' Iinn ea p olis and 

N ortliIel'll Elevator UOIllpallY, J ."Ii' feet, wat ]' i 'l lW 1J f \ t ; Hnd J. W . T how, [ t Iii. 

stm'I", ~±8 f l' t , wab·'I' l'iSillg' onl :... feet. 11 tIles c1lR are sli O'h tlr , alille, hut aI'e 

called g" od f r drinkillg' aw.l 'ooki ng xcept ill JIla ki ll O- tea. It is remarkable tlta " 
tl ley obt( in w a ter at f TI l' di~tiT\ot lev Is ",It) iflg' tlm t at l't .,t be upper wa el'

oearin o' deposits of gr. v el and san 1 are n a l'l'OW veiu " a s o f IStream eOl1l', cs; 01', it" 

they fCH'Tn pr o a ll , lwcts , tlws ' :11 nve a rc pi n h ed ()lIt i n plae .\8, so that the depo its of 

o ,erlyi llg' and Ul d 1'1 in til l C TIle t 1-,' tb 1. (~ )e })ag H G:J ;J31i.) 

R A lLL ' OU !,\"Y. 

Elm Ri11 t·.-no )eTt Y Ull 0" d10[ t a lIl il(' v' st of O uillty, 11:1 all : rte' ian -well 

21. fl~et ueep ; water copion " sligh 1 r aline. 

\lex:llLdcr Armstrong' well a half mile south of h. Y 11l 10"1~, is 11 0 feet deep 

\ ith v r ' .'hong tlo, havil1 _ se, rccly at! Y 11 rccp ti11 alin ta~t. 

K e18o.-St. AntllOuy aud D akota Ble ator olllpnl : \Vell, l10 feet; llH "tly i n 

till, below a eonsid r abIe, h icklless of alluvia.1 and la.eustrin e clay; water a t first 

ov erflowed, llllt uow sta lld ..' a fm fLl t 1 w t11e :-3 u r fac('; it is (',apa1)10 of' sllpplyin o' 

~OO arr e1s i n w 1 c llOl1rS he di ameter f lIe pip e. b ~in Q: :J in h es. 

.lVfinnea] )oIL alld N nth r n Elevator C011lpa n : \Yell , l OU f~et; w <- tel' overflo' s 

sli ghtl~ : a,mplc supply /'01' pumpin 0 ', Til e wa.ter of 10th these weBs is sI-i o'htly sal. T, 

but j;--; not h armful f'or drink il 0" it 1'a,pi(l1y rus s tll1'ou/,,>'h the plate of en '"iue hoilers 

ill hich it i ~ us d . 

Jarnc. ,J ltn:t TI , S etioll 3 : r t c"ian \yo11 , 1 15 feet d I ; t11 , alter tim S\ f l'om 

the pip, whid'\ i  ... ill 'h arrel~ per minute, 

formh lO° a eom;ideraLle hrook; wlJen eOIlfilied ill thc pipe, it rose:.!O feet aLove the 

surface, and 11owel1 with littJe apI> ' r"nt dimiuutioll. The , 'a t >1' is : a.lill e, but bot11 

ea,ttle and people l)l'efl'r it r ather han th w, t er f the adi h li ng ' 1" JC th e .Nor th 1 

Br;t;n ch or t h e E lm Hiv r . Tbis "w-en was 1 0red ouly (~bout 1.10 feet de -'1>, the Hcetioll 

h~lJ i ll g b ecH Heady aU till; theil, witli ill fifteell 01' t\vcut. T lllillutes, the pipe sa,llk 

a.bout 20 feet ill quiek~and, alld it ~ tlc(l mOl'e dllring" the follo,ving" Ili o'ht. vVheu 

the saml flllill"" the lU\\ c ' p a rt of he pi p e w aH eIe.u ·-d ont, the wett r 1'0. e with ~nell 

for e , 0 b 'ing up gr. v->l stolle~ from l to I } ill ·1I S i ll d ialllctel' f ll the ~ .. illCh pipe, 

howing t11at it had suuk to a l)l'tl of g!', vel. In t Ii. well ,1 feel)lc artesian Ho\v waR 

noted at abon 110 feet, a s in t b well -, of Kelso rillage, I:! mil e.' 11istan . There are 

several other 11owin ~: wells w ith in 0 1' ~ miles aronnd :Ml'. .Johu"on s, Hom beillg 

,1Lont 110 f · t d' p, awl others ll uvi1l g II 'arly the ' m ~ d Ol t1l :.. ::; hi. w 11. 

S . A . 1hlJl'ymple, , out.hea,' t n'ner of ~edioll 1 : rtes ian ,Yell, 1KO feet deep; 

....I-inch 1111(', t10 W111 0' a, st r a m i haJJ illeh iTi lliaJI1l' J' at 3 fe ~t " ove the ~urfac ; 

wat er Ugh ly bracki. h. 

1 
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lexander mart , out]) a t qu .. r t l' of .: tioll 12: B Tin ' 417 f a ill-

in . Jl O iute 1. ,n <- t el' ; t h eu urfa(' an 

UIl 1 ermill.d thiclme." p 

250 fe t , illclosin . oeeasional th'll 

at 01 f et . 

i ll pa rt, ' r h I'd, but in 

f I'm. ti Il, b 1iev d to b a.r most} ~imiLr to ti ollr III th ir 

fineue '" bnt mmally tL , also eo mn many S l [} ( 1J r un d luart z gr ain , fl' m a 

hundred ,It to (1, tifti 11 of an jllch ill d i m t r . 

Bohnsn l,' .-H.. 1\11. unnillbham ~ K nth 0,,,, t quarter f e t ion 1':, t wnsllip 144, 

r an O'c ~;~ : 'VeIl, l ..W 1'e t d p, wh 11 in till; wa. r 1'i ,from a ud aHd gray 1 at, th 

u tt m t 30 ~ t bel w the urfa e. 
U(:(;[j'lte.-Oll F rm 0 , I of the Grand in and D ,1r y 	 pIe I :::tl'minb ' Company at 

Iii} 

(h~ep, with \ ate)' 

rising' jus to t he ,lu fa From a Hoth el' ( l't .'h n well on FUTID N ,(j, ill th "onth· 

ea,' . qnal' er of t W il h ip 14 . , I,.lTI· 49, 1(;0 f e de ), t he a.t er 

r is " (i f t. 
j-!aL.suoro.-In t h e e,j y of 5 11 iles th r arc 

and ~ fpet (leep, all 

. v 1'< 1 in Hillsboro aT ~, 

Dno 8 : 

\iV. H. Y 'k , i ll th lIort hea.'t I)art f th ity : Ion £ et deep' rlow a out ~OO 

bar.reis (l a il, . walter , lightly hra 1 ·s lt ,. ftel' hal the Wi .t l' of the deeper weUs. 

Cit , W , a th iut rs Ii n of t Il ,-' 0 prill 'iVai 

a out 7:> bane1. lU ,i1y~ tllroug'll G-w cll Tlipe; S 'ou gi rae j ~h, n~ed on1} 01' w< t otillg 

llOr es ( n ti cattle. 

. '. -'herwu d , ill 110 north p r t f t l1 ei y: Abfut 190 ee dee )' flowesti 
mat (1 a 400 ual'l'els (h Lly , thr ugh J ·iU<!il I ipe. rrlw water of thi~ well, with larg(l~t 

flow in the tOWII, t llO ll (rh l. lty, i. emplQ ed for all n es or' the lH us \ awl ~ t,aLle , 
includin o' (lrillkin )' and co h ng, ut in -'nera l thr I gh nt th e -it r t he priu 'ipaI 

HI ply fot' dom , t i' ~es i h L -en frum the G ~ , Ri r. 

, lli '~ ;r) III a .1 Nor t her E le a t r Con pa l\ : 105 teet d p. 

J . It. Nunn's Ii y .:t .. ble : 1 DS f, deel. 


Florencl Mill C OlllV ltll : If):") feet d "1' ; flo w, ..,00 barr 1. l uily. 

A t th N r th a,ko;) H II l' M ill, in th e R( uth P< ,rt of he eity, sC1;Tentl boring 


i1) 	~ 1 f whi 11 tubu ibI O'aB has been fonnd CI t th ' (1 r>pt.h of lO 

t r ilv '" ,vent ,3 ·' f et , b taining n i1rt i. 11 wat l'. 

, 
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A COIl , iderab e thiekne~" f Or tu ' ns 1..>e 1.' , apI a rm r t 

t Il DeJ,kota ,'(1l1dstOlle, WCl'cpenetl'at d r ;l'uillO' 

Blauc7Ift l'(l,-L\ gaill, p ro abl ' ,L' man r as thirt , art ~i ll w Us exist ill Blallellar 1 

illage and wi hill a r(\(lin~ of ii lllil '8 a1'oUIld, ~ l' 1110 in t,ll(~ iI' «lpptll frol\l 1;)0 to --1-0-1

feet. rl'h o'lacial drift extew18 t : l (!pth of about ~O feet, 1Jelow which t.hpse well:; 

p. illtO Cretaceous sllale and " ery fill -graw·1 ~alldstolll' probably h Ba '-Uta 

formation, Th follo\\ 'no' ar e two of the ueepest h orin (.. : 

S. S , Bla.ucharu, . ctiou 11, t l \Tl\sh i!, 1-1-.1, rallge )~ : ell, 37[) feet; or3cki 11 

water g'ood for sto k thl'on 11 , n t h y 3.1' awl used ill lI gille 0« il el''' ~ ris .. l,i feet 

ab v th surfae . 

Bn1er 011 & vVihL, sou Inn',st luarter of .'ectioll IU, tu, T1ship 14;:- ralwe ,il a 

half milo llol'th f Blall 'hard V illage : \\ -' I. --1-04 Jee (1 e}J; brad ish water, ('apahle 

of !'isin g' -1-0 feet OJ' more alJo e t he. urfa e tio, S .. t tIt ~ rate of ;-H) ~'<>l1olll'\ pel' llIiunte 
from a ~}·ill '11 pipe. 

Nonnan,-On .T lle s & B r inl or fan i ll S • iolt I t. <L I art sia.n well aoont ;;[)O 

feet de p has ii, stro1l6' rlo", of ~alille , ater, 

jlfayville.-Goose River :Mill, OWll ~(l l,y Gibo f' & Edwards: Arte. iau w 11 :JfJu

teet II 1', in (lrift about 200 fee.t ~Ll d l)olo w' i ll 'r t . c (ns , hal a.nd amLstolle; wa ter 

brackish. 

. The dty art _1:'iau \yell, ;J5:, feet deep, ha~ a Ktrollg rlmv of bra kish water , which 

rises 3~ teet a.bove the surfa' , its l. ut of flow bein;, abont ,) g:a.ll011 .' p , t' millut . 

l)lI1rnOll well ill lVlayd lle allli it Yicinity are ~() to --1-0 f et lleep, in aUn, 'al clay y 

ilt awl till n t aining somewhat alkalille, a t e)'. The snppl, Heedeu for (ll'inkillo' alld 

eookillg i~ taken from the () S-' River, oxeeptiug oy those wh 11< v ' rain·water 

i.-terlls. 

Po-rtlanr7.-A horillg t()J' th rail wa.y tall k i " said t( have 'ouo to the (lepth of 

27fJ ip.et, ute illillg' no artesiall 'Yat 1'. 

Minnesota. all 1 l>C:"k til Elenltol' Oompall : W d1, 90 f -et; water 1'1.' s to ~O feet 

Lelow the llrface; it is braek i:'h, all I flH' l\ls much scale on the boilel's of ell b' \H . . 

The COllllllon w'ens ill Portl;ul(l ~M" u) t -lO f e de 11 ill tin, from whieh ",va t r 

seeps, . ollJewhat a1hlline. 

lltttton.-Um'gi11 HI's,' elevator : \IVell , 2,i4 f(>et; lielta ' ilt, about 20 feet; ti 11, 

inclosill . occasional :-;and and gr'(l vel In.y '1'8, abont ~OD fee . :1:]1«1 "and 4: fe«:~t. Ex' ' I 

t , a t r , hielt makeR but little ,'e;;tJ - 011 tho e llg'illc boilers, risei' to G feet below tLe 

urface. 

Comlloll w II 11 we a n' 001y- 10 to 12 feet «lee} , lite illin . pI 'ntiful :LlIU goo<l 

water ill 1h fine sand of the Blk , al1 -'S'" «1 ,Ita. 

A out :~ 1IIi1es sorlt1twost Hatton , ill ~ . tioll ~,), N " urg, "teel:> Coullty a, 

boring on the farm o· " Illith t r ~Jjlls wellt to the «leptlt f ;i;33 feet, ol)tainin~ a stroll g' 

r1 • It, 11 ~ " r , ,'( on (' "'a ~ «1 beeanl'\«·~ the lower part of th 1 ipe b callie 

, 
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fined with sand. The tto f this boriu . i < t n ."ady 11 s( m Icvation n 0 e th ·J 

sea as that of th cep arte inn veIls of Blanchard awl :nIa ville, being, lik th ,m, 

doubtles", ill the Dakota andstone. 

G1 NT '0 

No-rthwoOll.-Red Hi e1' V elIe E le utor ompmly: 1l,20 feet deep, in delta 
sand; wat l' usually 10 t 15:fi et deep overttowillg in the sprin. Common wells 

h re are J to 18 feet deep, supplyiu <T good water, wlucu forms little ~cale on engine 

boiler. 
KMnpton.-W eIlR in t.he vi inity f Kem} 011 ar ab ut !:.O cet deep the section 

being soil, 2 fe t; fine cl( y y s ~ uu, 10 f et; . harder bed of and ~ feet ; and qllic 

sand b I w, which contains all ample supply of excellent water. 

Gr a/ltd Forks.- A railway well bored near t l1e del t ill lI to the de t h f 265 

feet, 5 inclles in diameter reduced below t o :. inch s, d in Ano'u t f til at year, 

probably after the low r < rt f the pil e had b c filled with lid. ouly a very 

scanty overflow; water", Hue, n t u i. 
O. J. . noway, in the north edge of th ci y: rt sian well, :370 fee ; a lluvial 

all 1 lacllstrine cla. 30 feet; til] , incl 'ill g 'oc ·a.· Hal d of end an 1gray 1, ~:,!O Ii et ; 

a nd Ra.nd, 20 feet· the ' a.t , too alin t b > ll ' 1, ri e 2 feet ab ve tile >'urf:'w . 

'The common well ' of Grau I F l'ks, ~o t o :10 feet d cp ha.v water f fa,ir quality, 

but the city is ma.inly suppli d throngh aterwol'k which pump from the river. 

B-r nntT!.-Lawrence Keunedy, in the lJorth part of t hi townshir, a ou halfway 

between Grand Forks and OJ, 1.a h as a fl rill o· ell of ra.cl ish We t r un feet deep. 

Oja,ta..-Miuneapolis and N r thern E l v or C mr any : Flowing well, 115 feet 

deep; water sa.line, unfit for engiue boiler" though it has been used. Similar 

artesian ater was also found by thi well at th depth of about 70 fc 't. Common 

W lIs arc mostly 15 to 18 feet deep obtai ning t erth ·t is lightly alk, line, tIl uhlt 

not perceptibly so to the taste. 'Vhen dug d eper they get itter r ,,:alty ateI'. 

E 'me,/·(u1o.-W ells in this vi11, ge alld i tH i 'iuityare 15 to ~O feet deep, 'n til1 with 

thin vein all layers ( f santi; go cl , at r . One wen, bored 70 :£ et deep, ])ear the 

d 'pot, found no water supply, while another well 10 rods east found plenty of , a ter 

at:.,O feet. 
l'he well of the 'ai iway tank was dUb ,-3 :D .t deep in a, elI'S ,'eason and the wor -

Illell at night left their t 1;- at the bottom, wbi 11 ave no ign of water; bnt the ne t 

morniI h it wa" full of 'water to " feet below the surfcl.ce. 

'r'i'illa.-Common well: at an I near Arvilla a re 15 t 30 feet cl p, in till, obta in
hlg som wba alkalill water. T he fir:-;t borillg for < town wen went nearJy ~OO feet. 

iu the till, b taillill 110 sulliciellt water SnpIJIv. A seeond uorin O' fouJl(l a.bundance 

of go a water a t "' ,j eAt wh llee it rises to a on 30 feet below the surfaee a nd i n ot 

lowel'ed by igoroul:! pUlllping. 
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La,rim te.-Th 11 at th Sherman H on, ,GO fi 

of the Elk delL an l ather hal10wer elL, are II teu 

large flow of aline , c t r We ' • lmd i 

166 feet, is vel' strollo run ning rom t h :,. . - eh pipe 

and 

The 

Th 'en nd fl w, at 
,bout 40 ('allan 

per nllnU . 

l\ful11 p li: a nd N r .lern '.Ievi:ttor Oompany: Arte ian well , 17 feet; he w t r 

.:pab le f r i 'rug re the n 43 f et ab vo th '1 'fa ' , th re fi( wi cr fr m c·n inch 

r)ip (reduced ii' m th dimu t r 0 t il well, wI i 'h i. :3 i ·it ) a t. tli rate f about 
(j 'allOT}' per minute. I n 1 ,.. thi s we 1 had be 11 runnin five y (. 'R and ~howccl no 

diminution (If fl w. TllO wat I' . lit ,in llmch ulph, te of lllagne ia, llOt beiD o· -'0 'al t 

a, that at 107 et. iI i (.t, hieh i asi1y 
~u ~. 

boring seen 

1 

wh n it. waH in progr~'~ at 150 f et, had brae i h rtesian wa r flowing feebly from 
' and all t he W t ,y elow 10 

Jolmstown.--vYilliam trat ton ection J2: eUin alluvial clay whieh at the d pth 

ugh t b ir -h. I t w ' 'hop Jed 

tll south e t part of thi town

surfae. 

WALSH ou TY. 

Ardo h.-Minneapoli and N the1'11 El vator om] any: rteaL. 11 W Il, 164 feet, 

Ih m t I' th 

'hip fOUlld tw silllilar t re runk til 

tb ..w~ r. 

t, in diam t er, with rlent of 

w. t r. t from tL urf, -e a ' stoI ped 

by no bowluer. TIl ~ se J i 11 w,.' alluvic: 1 eI: , 1. f et; , aud and grav 1, ~ fi t; and 

till, asy to tlib al d bore 51'e . Al aline wa r eeps, lllueh coming fr m the gravel 
at 15 feet. 

IDffion w II (t Ard el ar 1"' to 2 feet d ep, rno of th 111 btaining t J T :Lbly 
'ood wat 1'. Th t W11 11a . t pu Ii· we . or 'i tel' ~' eu, ] 13 fe t d P anel 13 fi .t 

ill diamet l', an I another lUe: nr lnb 15 ' et ill the"e dimensions, for 1'e prote tion. 

Jllinto,-Minneapolis and N ol'thern Elevator )mpan : Artesi n well 200 feet 

deep; aUn 'a 1, lao ustrine, antI drift dejlosits 1 fe t the lowe ' two·third b ino' till, 

with no imp r .nt w ,t r -b t lrill''''' v ins l' b y r; heD .'and 11<1 gravel, 10 feet au 

extending hel w. The \Vat r ru It "u up with ,' U -h .£ rl~ as to bdng pebbl all inch 

ill diameter and l'is s hen confined in pi e to a height of 60 feet above the surface. 
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so , 11 ? 

th iT health. 

it fr"->lyand aIm t - leI tlll'ill b 

severa] ;cars thinkin ' i 

Brooks Bros.' a tor : "'Yell , fiG :£ :>t cl ep, with I'imihtl' stTon g flow a t he 

foreg -ing. 
'fh 1 'OIllID n well are 1'::; t ~O f et cl~ep , ill yellow a In ial day to 1ue lay 

whi -h is no dng into; ,rater :-:;ecl'ill " ~li o'htly alkalin . 

O'l'a/to ~.-The deep i.lrt ::-;iau w "l1 f tlJ.· -i ty p ,- ,' in g till'on h L ower ilurian 

trata: u-'low the drift, • ad obta inil lg' a. p w rful rI of uraeki.. h water, has been 

cl rib d on pag ' 7'i , 'ii:;. 

The [inl1eapoli~ anel Northern EI a or lllpa uy all ll the Brooks Bros.' e1 vator 

had art ian wells, eaell 1'::;6 feet cleepnt their water was '0 Salill and s auty th" t 

t hey are tlisus d. 

'rhe <.c ,t r of t COllllllon eD - 11 r', 1..;/ to 2~ fe t de J i ' 'lightly tLlk aline, but 

is c n 'id r d h althful. 

About [) miles northea~t of TaJ II . well is report ( to hav> founcl in t 

I i' (Illite br~ kisl ut 

nt a fi t in lia.meter, which was -'llOppeclalluvial lay at tIle (1 I tIL of 3;; 

off c t b th c id f th . 11. 

Conwa~/.-r.rh d pths of tlle 'OllLlUOll welJs ra g fr 20 to 60 feet, in till. 
Park Ri'ver.-''vYells 15 to 40 feet de p i ll till, obtainiuo' a plentiful nupply f 

good water. 
TY. 

St. Tit ma '.- . 'un < poll and N l'th rn E I t or Oillp an : Arte..j( lll. I] , 171';: 

fi t deep, ill s tl iII till - wat l' sali! but U ' d in tlle eno-ine boiler. '1:Lte Brooks 

Bro:::;.' ele Tator i~ supplied by a well ouI J8 feet deep. 

Tlle common ,yells a.re 1G to 20 feet deep, ill all I ial lay ; wa r s1i htlyaJkalin . 

Olctsston.-'fhe 1 rrimleap li:-; "Lud -l.,"OItlt "I'll EI"'vt tor Oompany. ha a ftowiug wdl 

ab II - J:J 0 fe t cleep, with \ l' risjng- onl 2 £ t abuve tlle t;Llrface, uut yielding anl 

i ll xhau 'title s nppl. ,hOll }llllllped. I is bra -k ish, but is (ll'unk freely uy stoek :.md 

by ~Ollle people who soon like it, alld liO injuri us effect attend it -· use. 

Common wells mostly J4 to :m feet deep, llavo , OIDm bat alka line ,~ .t r . vera1 

otller wells within a f. v mil ' '1St f the raih ay be e n S~. Tholli" H anti G]a . tOll, 

and C1 ut tlle Iatt ~I' statio)) go DO t o 150 1'e t tllrough till to ravel aud saud, from 

,hich c t r lightly brackish rises illlm diately to a l)ermanent level 10 to 20 e 

b elow the snrface. 

H(oni lton.-lVIiHueapolis c; l1d orth I'll EI at romp.. ny: 1:\..rt 8ian 'v ~ll, 179 

et; wat r brackish. 

n nd & NOl'tOll' Ii l'Y t. ble : Art 8j an w ,n, 17!) feet; al~o bra h;li, b':Lt (l. O' ree

in with h 1\ ' and -attl . 

The common wen~ of Hamilton arc 1.:.. '0 ...0 fe t deep, usually having o'ood 

water. :i\Iany other well h a e be II 1 0 ' in thi vicinity 75 to 150 £ et d ep, ouly 

http:Conwa~/.-r.rh
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rar .ly b t, iniJlg arte'ian fl w ; but water fOU1Hl in grav·I and a c1 ( t th bottom 

gencrally ri ~' € c nearly to tb " dace. In s me w l1.; th watel' is 00 cIty or hi tel' 1,0 

be nsed , bnt oth r eqnally de 1 a, e fre.l1"at r . The form ,1' p 1'ohal Iy d riv th iT 

water upply fron OTeat distan s through beds of ( nds tone Lllld 1'1 ill ' t he drift, 

, hila the 1a t er I'''C i ' · t bc '!, ,,'at r from I'aiu' n ,llei o'hbor in 0' area", perc01a,tin o' only 

tlll'ongh pOl' llS ~alld a nd gra. el be!l" f tL rift . b let. 
Bath[late.-TL and Nor It rn EI v t l' Oom

~ediIDellt ill th f eng-i ll wl1id l call b, easil out. 

During the year 18S'" e1e ell ar t "siall wel1 r llgin . fi'om 130 to HjO £ et in dep 11, 

w re L r wit Jill a radiu of r:: mil . about, Bathg t . 

rrh're - r no I-ih · U w w 11' ill thi town, a the c -·pin g u 'fhce water is too 

alka,lille. The wat r of the T noue Hi cr i' u, d for ol'd im ,ry I me tie pllrp s. 

lVech .- l inTI apo1i and Northel'lI Blevator Oomp alQ' : vV 11, bout 175 feet 

deep' water saliHc risi ll )' to a f w feet,- elow the I-i Ul'fa '(:}' u Int, for any use. 

kra.- Um r Br :a .ch, at> t r f s :.ction 1 , F BShip I n}, l'<lng'e v5,~; rods 

uthea t f tl l ' UotlO Ri e1' : \ Vell du~' H.t fir t a. ut 16 fe C) de}>, havin'" good 

water, w hich seeped from the alluvial clay. In ,-W ullusually dr s c 11 i wa.' l ug 4 

feet deep r . nd fUlluel a. layer of Se nd fro111 which water of inferior quality s on r e 

II feet, to tLe Ie 1 of he river. 

H AJ:{,EA ]i LAKE AGASS Z IN MANI T B .A,j 

rte ian or Jlo willg wells are obtained a t man 10 < lit ie' ill lVIallitoLa 11 al' the 

Red H.iv I', a.' in -'WI ullipeg a nd southwa,rd, where water often rises to th :::;urface from 

1ayel'I-i f saud ud gr e1 in t h drift. 

Winnipc!J.-A uut 40 , . ll~ have b ell or 1 by t liJ -it y uutllOritie ' of Winllip g , 

tor snpplyin o. w. t el' for domestic. m~e. JUl'. H. N. Ruttall, the eity eubineer, .~ta,t s 

that about a dm:en of these wells go i llto the bed-rock, whieL is limestOlle, ,vhile the 
other, I .rive th ir vat r from layor' of qui kiSand in 01' beueath the till. Several of 

them i ll the west par f the dty a re art si ' 11 , but ea ,t, ~U'd the w t I 1"8 S nly·to 5 

or 10 feet below the su1't~lee, The water i eon idercd of g od quality fur Lldul{il b 

aBd coking, ut it eontaiu.' much mineral matter in solutioll, chietl~7 the sulphates of 

lime alld lllag-lIeBia . 

. Uu 'a 1 stratified 'lay exten .1. t c1 tll th, t var'e from i{ t 10 eet or lIlor . 

'rbi' j p, underhLill by the s la 'ial till or bowlder-e1a.v which inelose~ thill veins ~wd 

]a r,' of' nIle gravel alld Rc ntl , a uel freq lIently i", underlain b r sand and g ravel, but 

ill many pIa - ' tIs to th~ lim ~stolle. 'rlJ' upper part of t he till here 8Lm s an 

imperfect, tratification, due to its d position ill Lak Aga ' iz, and contains a le ~s 
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I' portion of b wIder and gravel than it 1 wer piut, whi hi' v 1'Y h rd, and II 

tIl r for e( mmouly d nominatetl' hal' pan." Th del th t th li1lle tone <- rie fr 
00 to 60 f t in the e ~ part of th u jr: ~ ~ t a ,urd. 

lle f th , e llorth of th Ar;;, illi

u iu aud 1~ mile 
alHI till CLnd th :>u 10 • feet in Tim tOll mostly of light buft' or CI't'am • lor, ol>tailliu 

w t l' of g( 1 qnalitya 1- 2 f t , Welt l' e to J feet 1 ] w the ~llrf ceo r uc be 

I 'k i nearly like tIm which uteI' p at L weI' Fori arr" nn 1 Ea. elkil'k. 
A general ection f tb upedioial d po,'it: at 1Vinllip g i8 noted y . II yeo 

Pant n a' f 11 \ ,from ini'ol'm'1ti n uppli d r Mr. llip 1', I uown as ha iug an 

exteusiv peri nc in w 11 boring th1'ougllOul the ity: 

1, nrt'tLCt olrl, l to 4 fee thick. d~ rk col or aud e. cecllin ....ly ~ rtilt . 

2. .Y -llow gumbo,' 2 to 3 feet; a very sticky form of y 11 wi!';h clay w iticit llsmilly hold I'on:ill

Me water . 

. Dark Fray -lay, 30 t 50 ~ t hick witl1 1)0,,111 ra '<1. 'rtlll thruugh nt, ow· of tlJ 1ll 4 f 

ill diamat r a.ud obi l1y Tn i iii. all WI u fl riv u fIl 11l I I 'Wl' nth n to ·ks. 

-1. LitTht- 'oloretl lay 1 t 3 feet, containing UH~Uy ruallliton 

5. Hanlpan. OJ to 10 £ at, every oHu ~ nd coml'tlc form of r] 

6. aud, grn.vel lind lJowluers, - to 2~ feet. 

7. Angular fro 1Tmput 1 1 io ~ fa t uBunllylirn RtOll . a.nt lIng ly deri r (L fr 111 


lie. iDlm ia t b lo\v i I • 


This 100 D.1At ri~~l is far fr m heing llni£ rID, and aci s 

any two boring ho\ t h · ' aliI dist.rihntion. 

part it is 'veralii t tbi ok. n 
i 1.IOring and Tarying in t'ti kn 

J::Jt. 	Bonifft(; ).-Wells hI t. 
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Tlill j silld to be the d ep st of about twenty flowing well' i this M nnonite 

R s r 0, their l'auge f depth bing from 40 to 107 feet. 

Dominion Oity.-Ja s Spence,' ictoria cIonI' Mills: ! lowing well, 170 feet d ep, 

in alluvial -lay an 1 till, the latt r veryhard below tho depth 01:' l:JO feet; bed-rock not 

rea hed; water bra 'ki h, flowing £ ebly, not u ed.. 
The C lllillon wolh~ f t,hb village, 12 to 16 feet deep, ha 0 go d water will h eep 

from th alluvial clay. 

The Ro ean River hat much s fter wat r than the wells nd ill t of Lhe h rt 

tream r this reo'ion, th t th railway tallk at Domini Il City, -ukiug' water 

fr m th Roseau, is pI' ferrell by t h locomotive engineers .. b ve any other urce of 

water Oll tld. bra.n h liue. 
JJJmM' '011,.-W lls ill Emerson range from 10 to 25 feet in depth, in alluvial clay, 

.. nc.l btain.'\ at r t 1 rahly go d for lI'inking and 'ooking, but it i very hard an(l 

un 'uiOO(l r r nundry u . 
We ,t Lyn,ne.-Hud on Bay Company 8 team fl. TIring mill: W 11, 108 fi t de p, 

dug G, fi e ill alluvial antl]a u ·trin lay, and bored 40 fe t lower apl)~ reutly in th ~ 

me tl po.. it. The only at r found, not ell t gh t LlI ply th ngin, i8 tl at whlch 

,p from the clay, coming almo t wholly '\ ithin the first 20 fi et blow tlw urfac. 

The nlinary wells in thi village, 14 t 18 feet de I, obtain g (1 water, seeping in 

B 'iellt amoullt for dOllle tic u e. 

Arte 'ian I ells n a1' Letellim' and on the Low Far'ln.-An artesian well on the French 
Reser c a th 'ent I' of t wn lIip _, rang 1 ~t, ear Letellier, 12 mile northwest 

fr m Em r on and y st Lynn) i 25 :£ et de p, not eaching the bed-rock. It· 
supplies brackish "at r, wru'h i~ dl'lrnk by cattle. Another arte. ian well of 'imilur 
depth i II he Low ; arm, alJor t 12 miles e t f 1\' ol'ris, the water of whlch i 'trongly 
salin. 

West elkirk.-The well at the Li gar ouse, 1 0 fee de p, reach d the bed-r ck, 
whl h il:! limes ne, at 65 feet. 

Stoneu:all.-J. B. utherford's ilouring mill: Well, 2 feet deep, con. 1. ting of beach 
gr~ v I and saud, 10 fI ct; till, 2 fi t; anillimest01Le, ill'Iuti red 'llalyb 'u 70 fe t, 
t he b tt011l, where the drill fell 1 f t and wat l' r . e irumeuiately t .:.I~ fi ct below 

th suria e. everal ther well iu touewnll ha e had a simil r experience, btain

rug water hi h rise from hollo . in th lime, ton. 

Town hip 15, 'rang ':2 ea t.-William Anell' w, uth a t qn rter of section 7: Well, 

94 f t c1 ep; tm at tIl surfae aud to a d pth of 1 f, t; an 1 lime ll, f t, 
mo ]y hc.trd an f light nil' 0101', but in 10 ina om 25 f t of reddi b. haly b us 

be ween the der th of 45 and 70 it et. There 0.1' everal such w lls ill the same 
vicinity. 

B t'l.Oeen Ple((; ant Home and Gim.li.-Mr. ndrew tates thatalJout 25 mile.' north

t m the la taw II betw II Ileasant H me nd imli ha' be II Ullk 120 feet, 
whol1y 'u the glacial drift , ot reaching th bed-rock. 
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Ros, er.-The railw y ell at os er i .;;9 feet deep in till, whicb form,' the 

surfa('e tb re and east 0 Little tony Mountain; water ri es 15 feet fl'om andy 

layer at th bottom. 
Town, hip 11, rronge 1 ea-st.-Rol>ert D. Bathgate, section 27: Well, 0 ~ et deep; 

t il1, oJ feet, from whi h alkaline water eeps' and light buif, hard limeston ,;{ fe, 
and c utinning I weI" water f g od nality ri e from the ottom t 20 :D _t u I nv 
the ul'face, Ottie well in this vicinity mostly l:;et d wat r i vein r tb' 

layer of sand cl gavel c ntained in th t ill. 
t. F'i'an90Is Xarie-r.- On lVIr. Nant n', ran h, about 1 mil west of eadino-]y 

and a quarter of a mil onth f th A iniboine,,, w 11 114 feet '- e p pa . 1 throng'It 

alluvial day, 14 feet ; till, 34 feet; limestone of Ii b t cream 01 1', 47 fe t; ,nd r ,d Ii, h 

lim ton, 19 feet. Br, kisl wat r ris ~s from the b t tom to 14 feet below the suria' . 
111{3a.do'W Lea.1-S t ion 30, t \ nshl 1 , ra.n 'e ~: Tell in this vi inity 'a ug 

fr m. ~o to feet ill depth, nd are holly in till, not reach"ng the b d-rock. 
9J ?On hip 1 9 range .-CharI C I th er, e ·tion 21, 1 mil n rth-n rtltea t 

fr ID ortag 1 Prairie: v ell , 16feetde ·p; oiL ,lldloamy iJ t,towat l'lnqui 'ksl1ud 
and fine gravel. T e llrface here i 0 Ily feet b v tb high-water level of 

Lake Manitoba. 
ortage la Pra;i'i'io.- lie common well are 12 to 16 :D et de p, being bla 'k foIoil, 

~ to 4 feet; then yellowi h-gray, loamy ilt, th alluvium of 111Ie : iniboine, in " 'hi h 
IT gments drif ou, as "mall imb f t ree ..' ar 0 'ca i llally f UlHl, to wa t l' in 

,nd and fine gray l. The - epeiSt w II h 1'0 i~ hat of the Manito a altd N rth
we tel' ailway t nk, hlch reache 0 £ ~t, to t ill at the b t tom, obta' lug ll: ry 

large supply 0 water. 
Townsk'p 12, range 8.-K nneth lVlcKenzie, jr., in the north dge f ecti 11-1, c1 

west of Rat Creek: ' VeIl, dug 86 and bor ed 7.:.J £ ~ t, t a t otal d pth of 13 ii t ; oil, oJ 

fe ; and, 4 to 5 fe t; yellow t ill, 4 feet ; lue till, 7G feet, ea 'y to excavat ,with s 'an y 
intermi me f s 'av 1, but onta 'nin 0 ca"iona ton np t 1 f ot or more ill <lh 1 

et r, undoubte ] t rue till, £ r the suria 'e g nerally thr ugh the onth part f tuis 
township h ~ pI ntiful rub d led bowlder up to oJ or feet i · mame e1'; b 1 w wa. 

'harupa ," a III re indurated depo 'it f till, cry ard to dio or pick, bOI d or drill J 
7__ feet, d fOUll to very mucll in its hanlne s through this depth, s m p r ti liS 

being much so r than where the boring began. A seam of . and and fine gra r 1, 
about ,11 in h tick, was 110 " 'ed between th up l' Val't of tile till, will h wa lIn ', 

and t e harder lower] ortion. At the bottom the i11 trn ,}" a hal' leI' Y 1', whl'h 

wa called r k. It w pr bably ahal ,fo th drill, 1J~ing droPI)eu a:D w times up n 

"t, em dill dcuger of becoming t uck 0 that it OliJ.d not be removed. Wat l' 1'0 'e 
01.11 th b ttom within tIle -til's t d y t a depth f 2( 0 £ t in tb porti 11 of tlL 

illere an(lonward, throllO'h the foIl ' ring pag the ranges ar numbered we tw· rd from tIl ref
renee meridian. 
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w 11 hat wa U', and withlll a fe\ day' it rea 'he 1 it. permanent J vel a nt 20 feet 

b 1 w tIl urface. It tl 1'1 not 'ink blow thi 1"v(·l in dry ason R, bn in wet asoul-\ 

b tt m f th ~:1l111. It is mewhat 

bntit i dnwk f1' ely au i with no ill 

( 11 1 th top 

Glad. t 1/ ' .  ilt. W ater 
o uudan and of . e >Hen . qna1it . 

A,'delt.-IIL t Il 

t il 

We t .1' 0 ' od. ptl1. 
Town hip 1 '\ r ange 1 j.-Th f1 1 e t w 11 ill ltb:;; t Wil, hip g I50 to 7 fce wholly 

in t ill; hut ~ )mmonly c su ci 'lit .'upply of r i:-; fllU1Hl within 0 f t o" Ie s, L 

Garb rry,-\i\Tell .~ 1 ~ f t deep in 11 , t Ile s'inib ine d It£ · plenty o{ 

g o l w tel', 

Oha,t ,1'.- t t h " Je , 42 feAt and at tll \ bot 1, 1 fi 'et, W lOlly ill t ill , yell wish 

abo e al l dru'k bluish I \ ; c ' r I'O e eral feet. 

Brctn£loll,-W I ' 10 to "0 Lpt de V in 1 Ita. ra 1 Inderlaill . till; go t1 water. 
Gan n( n.- ept 1S 10 to I F fe t, ill alluvial ]t .Y, with sandy la.: ,1' • [-,' od We t r. 

1'e 'pectiv 1 , about 100 an d 1:30 L th a ll uvial nd 
lac. 1 ·t riue clays and glacial 1 lit to und . 'lyiI 

Trelt m·ne.- Iu t b vi 'iuity of rell I' ll )tb, the 

at ab nt 10 feet; wat 

Sh~ Ie i R not en '01 n tm' " 1 by iV 11 . fn r th l' nor h , on t h in '1> ine del a. 
djo in i g T ig'"'r llills, on the ut h, he tlepth t 'bal va1'i'" c nunon]~ from ~ or 
o01' ] :; feet. 

I/press R,·t.f3}' and G1 Al,b ro,-D I tb 10 to 17 fe t, in fin silt, the clelta f t he 
in"b ine ; ater g c1, i uing from tlui k amI. 

TOlOnshilJ ,Tan.ge 1 .- l onnth,,·ait , 10 ·offi(', tioll 1 

S iJ .) fc t ; yello i. h gr y till, 13 feet; hard r bIrr till fi ct 
p len iful nd goocL 
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~ wn hip 7, ra ng 11 .- illiam 011 io-num ~r Uo. farmllOuse i s ·t io : v ell, 

dug- 3 _ f -e alHL b led 3:3 feet m 1'; e n wIlile tll b rill" as iu 1'0 0'1' ~'8 a dept 1 

that tl > )tlJ. This is h a lf a mil north ( f t lJe 

ill , at an ele ati011 uf about 1, 50 fe t abo e tll sea. 
p( t ·office. at Jam L li b ' II u. e, ·ti n J,_towllshil ) 

6, r an ge 1 : \Y li, 1 fe .t de I ~ ]1 'fa 1 aud and with nick ~ ud at he b tt Ill. 

Thi i on t h bed f tlJe 'hann 1 f utflow t( th Ulbina from th gIn j~tl I. k iu 

t he ouri ba in. 

Pl1w 11" ' k.- W el1. in hi illag, t th . juncti no Plum itlt th.> nriR, 

. 1'e 10 to 30 fe ,t d ep, in till not r acltiug b d -rock ' but ut l' P f th F o t 1 ien 

~hal 0 ur on tiL' S uri , uear ry . 

l' tna.- olllm n w 11 , It, .,.0 £< et l e ,p, ill alluvial ancll.teu trine lay, btaill

ing a scan Y PI ly 0 ,at 1'. A boring is aid t b a b 11 ma her , for t,be rail lay 

(.uk, () t del th f 1- f , ,t, without finding a '\1 11 of ater an 1 it i now r ll1l11)e(l 

lro1ll t h P eml ina Hiv r. 
hinlan17.- 11 1- to ~ f et deep, ill IS( rnewlLat san dy lacn t r ine lay; ~ l1 eut, 

wat r . 
'l'oUJ1ts7t,,;p ., Ntmye 5.- Jolm J )hn~ton. s cti u 3: W 11 22 f et· s il, 2 f, t ; yeI

wIii 'lL 'i se IT ill i ~«r' 

n the 1 W terra e at 

near sb W th t tIll, l'l'ac consu. t wi 

'1, i 1 II itl. 

I f o/' den wltcl el on.-The (Ie 1 b )rillg l' • II tly mad 
water a 1\1 rden ImK eeu de rib d on pc o· 81. 

ommOIl w 11 ill:M l'oeil c llc1 Nel II < r 1 1,0.,5 1'e t deep, in a llllvial il «n<l 

null rlying till ; , ater u.'equ utl aIkuJill. 


