
OHAPTER 'VI. 

BE R ES AND ELT 1 OF T E HE . }lA STAGES" 

this (nd the tw 011 ring' ha tel' the hore-]jn es f Lc ke gassiz 
are d cr"bed in consid rable ( eta"l, witl not s of th ir altit d t n' le 

top gTc. pI i · features of tl ir tra t re 
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sh 1'e ell Tents 
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an 1, in eed, round 
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v el' 

11y xmni n v ill doubt1ess be hs 'ur d r lit-

rat d. th gro reti her I oticec1 a.' occurrino al b 8tr am c a Ul' e 
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U.S . GEO LO GICAL SURVEY . MON OG RAPH X XV . P L. X X I\. 

1 fAP OF THE SOUTlmlL.\T POH'I'lON OF LAKE GASSIZ F:AT>LOHED 'WITH LEVELJ ..ING IN ~IINNEsmA , 

~OI1TIl DAKOTA, AND ~1Al."\1'rOBA, SHOWING'fHE LOCATIOXOFPLATES )''XIll- XXXIl. 
S 'ale, a hout '.2 llI.ill.'s to an inch. 

Area of'Lakf' Agassiz Tpl'mihal ~lorflil1es C_. : 
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or Ise here in the neighl rhood of the ld 1or -lines 

the 8 

sight, f the h _ I'd rill0' b ach, running a. one un r k n rido e 

. gra d san ill a nearly direct course eli-'cer 'ble £ r seve' mile, 

and of the Ii htI, high ,I' expan of InaI' u ul ting and all 

th h ke area, 

l' m these de l'iption f the b ~ c ri b~es and er ed 1 ores of e 

Id. L; k ' 7 it. I v 1 at th . ti {Ie of £ rrnati n f these hore-li es are dedI ci

hIe a l'o~ iInateI. The elevati ::; f the cr t::; of the beach l'i 
to 10 feet, or rarely 1 

l' e w en the aches 'we . 

by the , ~ ~ . , hiefly during. t ( I'm"" vVhere th d scents of the 
.1, Tavel an so,nd ridO'es 1'e n te , the lake lev 1 w _ n ( rly alway 

1 w tll 0} re ·i n , hi h b r l er ;o th land war . id of tl each an 1. 
wa near the oot f the lak :var sl Cliffs er ded by the 1ak wave 

ive morc d finit 1,; th pIa 1 , f the "\vater urfa ,e which ut i to the a 

f tIl er t, u 'nally f till, luulermini 0' it and ar
d . e ding I pe, which wa 

e in S lID r c few 

£ et high . th 'll1 in l'l tion. ill the volume of at r 

suppli I from the meltino' i ' (3- , he t, ha re i en a v ri ilit . itll' 
n rally 5 £ t and p rh- ~ ~ometime 8 or 10 feet ap .rt to the h igl t 0 

t 



278 THE LA lAL KE AG SSIZ. 

the lake an 1 of its 1'e deposits and Ian f erosion in ea 1 of tl e more 

than t . 1;y stage which these hore-IiI es Th high-water surfa e 

of th . lil nl r , I owever, had probabl a nearly I :i£ rm elevati n dU11 0' 

many year' in ea h tage, pro luci 0' th r f r a beach or er d <.1 line f 
nearly con tant h icr t. n th ther ha d, e r du edl" ke lev I of the 

wint r ' wh n the superficial ill 1 ing f th ice- h t ased and the 1 ke 

d n tle '8 became m 'tl frozen vel', wa lik wi e at n arIy t e sa e le

vati n fr m yeal to y ar; but the beach ridge £ rJ ed by the tr g wa e 

acti n of the autumn, winter, and spri g t nn,', w ' h the e~ ct f the 

driftin lak i e during th br akino uI in ,'pr ing, w u l b rno tly V\r.. ~ I 

away by th ensuing high wa e ' f th SUlllffi l', "when the 'la ial I eltinO' 

(ttai It maximu . A.: the l' nIt of th 'e annual oscillation f th h e 

1lI a e, gTavel and san fr m 1e lna,teriaI eroded during tl stor )f 
wint r, both f1' m r lering cliffs and from the shallow lake beel close along 

the hor , ha e been chiefly preserved in beach deposit at the hiO'her plane 

of the flu tnati· n rDached in SUIDiner. 

P ri die ~cillation occupying several y ears b etween. He es,ive r ax

ima f the lake level were also pro bahly eaused by cy cles of increase and 

di °nution in telnp rature and rainfall, with con '" quent irregularity ill 

the early alllOunt of the glacial nlelting. The cycles of rise and fall 

of the great Laurentian lake ' have a sOlnewhat uniforIll average length of 

ten t twelve years, as stated in Chapter XI, the maxilllUlU heights of these 

lak es being 5 to 6 feet above their lowest recorded stages. But, on account 

of the reat variation of the tribute received by Lake Aga siz froin the 

clepartino• ice-sheet in the alternating warm and cold portions of each year, 

probably its annual fluctuations of level equaled 01' exceeded the ch.: , g s 

f longer p ...riods in the Laurentian lakes, 'Nhich receive a ~onlewhat steady 

Sll ply throuo'h all the seasons, )Jut a1'(-; l'ai",ed by ex e s f rainfall dlu'illg 

a few y ears t( g -' ther and then lo\vered by a series of drier years. 

T UPPER OR HER1\IAN BEACHES A N D D ELT AS I N MINNESOT A . 

lU' de ripti n of the hig'hest shore-lines of Lal~e Aga iz may w 11 

begin at t e Inouth of this lake, the I resent sit of the northern enel of 

L ak rr1'av 1'se. Then 'e the uppel'lTI t or Her1l1an beach ",-as trac d 
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ea twar] and n rt 

neru'ly 

C ruty, a 
the CoUl~ ' 

of Reel c: 

ling. 

nd th rno t n rth

'1 " a c ul' el Y 1 ng', trai ht 
lin , r about 17 I iles, foIl wint ; the 1 rt;er en is of the sh r _lone, 'OlU 

Lc T Tra e' to Herman an ~1al le Lal~e, h 
lie in a prairie region, m t y havinO' a very 1 th and reg'u1ar tufa e, 
which ould ilO be surpassed in its aclaptabili , for rec iving and preserv
in . a record of the old lake level. '1"'he H ern1an beach lines, single on th 
outhern part of the lake rder, but double and ,v n qua Irup1e in Ole y 

linty and nortlnvard, have been carefllll nlapped across this eXI ans , f 
prairie, and their heig'hts have been detel'luined by leveling. The prin ipal 
features of this . eries f beaches are de. cribed in the followinO' pa e . 

Especial description is also given of the two chief delta deposits of 
this part of the old lake b rder. These '\ ere brought into th lake, ' n

ten1poraneously ,vith the forlnation of the Herman beach, by the glaeial 
representati ,_ of the Buffalo and Sand Hill rivers. They cover ~mall 
areas, in cOluparison with the Sheyenne, Elk ,1alley, Pembina, and A. lllI 

boine deltas on the west 1nargill of thi~ glacial lake, 

FRO... ! L KE T RAVERSE EaST TO HERM N. 

( r. T ~ XXlII.) 

Within th first 4 111i1e8 eastward fr 111 the northea t end Lake 
Traverse the Herman shore of Lake Agassiz is an eroded bluff of till 
r I f1' the uth 8i 1 of the ~1ustinka River to a heio'ht of 75 1 

t abo e the river and lake, The altitude of Lake Traverse at its lov 
t anel hibhest f~ta 8 js 970 . nd 76 feet ab ve m an tide a-I v 1. 

'Vhen th lake fall:::; below 973 or 972 feet, which oecurs durina' th dry 
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j . till. 

e t c ,bo r ' its averag 

THE GL CI L LAKE AGA BIZ.2 

s a 11 any v l' • U1TIIll 1', it . a es to utflow by the Boi e Sioux, 

and that strealll becOlnes r c1uced a f tao'nant pools. TIt ed 
-luff not ,al cl tIl r " 

n is d . Si ux at .. dista 

and T]lite I k, w r n ni ,h 

r , bu PI' bahl th 11' er si I was 1'e 

£i'Oll th R 1 R,:i, r Vall y during t en 
I xten. ion. 1 

f c bout 4 

IDl 2 111, 

n tll . ·u nni-.ro. r • nor. 

PI' ''-' i 1l .2 tt 5 feet de I, lJ Y nd , hieh the land soon ri::; s 

ahov the heach. TIl Inc t ri . f tIl h iT I, 1 

01' 3 inches in diameter, but all the surface e1. e-

Tl e r ._t uf the ~t h h r 60 t 1, "2 

I a so. . outh , ~ twc r 1 tIl' U h 3 32, 
al ·t.n Ie f 1, _ 67 -£ et., ) l llO' pil 

11 iO'ht. 

B 1 ~ nn(l 3 1 il faIth r utlteast, near tll lu iddl , of "

4 

beach ridge sinks to the height of 1 057 feet. I t · ontonr' ud 

aTe ne 'ly th -A a e as at tll 

10 
-£ r 



1 
\ 


l 

RI'~S 0 1-' LAro~ J {L SSIZ ... EAll IT. MOUTH. 

S ~tl l 6 m ilHs 10 HI! LrlCt 

L a)( ' . 1"(' : \' il lt RN l.dU' S l~ I pltn [ . l 



, 

THE PPER OR HER1\fAN BEACHES. 2 1 

it 1'< du 11y r i , to a height lO t 25 and D fe t above th each. The 
average height of its 1. )derately undulating . urface Iniles t he ;' uth , at 

ville, i::; 11 a1'l l' PI' nt d th ' railr a at the d 
et. Farther to th east throue h this towllship, the erest bea.ch 

ran' . ii'on1 1, 57 to 1,06 fe t. 

For the n ~xt 3 Tniles eastward, lying in the nOTtl , T st f L 

ardsyille, the beach j, ' lei' -'onspi 1 . tll n u. uHl, but in ti _ns ,5, ~ 

4 f thi ' t wnsl'p th ",'ho 'e-lin i:' ae;aiI eli ti ctly nlL rl lio-ht 

t IT e i 1 tl e till d;, '· ndinO' n l'thwarc1 i a ] od r tely Ht p 5 t 

10 , t , l'( ther than hy tll LlPual a' UlllUlc d _ll Cf 0'1'. vel. T il tc p 't i 

t 1'1':-: i at 1,. to 1, f 7 fe t. 

£ '\ Iniles farther no ,t1 " tll ;> l4 utheaRt lc ·t f ~ , 

T hese determillatioll' iudi at.l tl r t in Tra e '8 

" " ~iz dnrino it · 11laxiulum stao' wa very nearlv 1 ,. feet ve
t:" • J . 

Ollr pres ut ::;ea-Ievcl. 

In th northw st ('. r11er of Stevens ounty this upper or 1'1n::.n 

bach is well displayed in the northwest quarter of section 19 Eldoradu, 

having an elevation uf arh ut 1,063 feet. Through s .lction L) it i 2 t 25 

rod" wiele, with its cr t at 1,063 to 1, 6G feet, being a, o'entl r und d 
riel6' , f and and gTa,v"l, containing pebbles up t( 2 01' 3 iuche~ in dia-lIl 

tel'. I ts height is 7 to 10 feet above the lauel next we._ t and 5 f ) < ( v J 

th Til urfa e 11 ~ach ide is till, ' \VIy falIi g 

, estward and risill()' east ward. 

In the t'ollthea;-;t part of section '7 in th ,'mne to'wnship th 

th beach i at 7 to 1,070 feet. Here and (ll"warc1 the 11 ,xt 

th - ,uo-h the northwest quart ...r (If ~ ... ·ti ), th ~ utheast 1art f , ti 

He the 'W stern ar 1 no -then part of sect.ion 4 thi fhrlllatioll is 


xhi >itecl ill c , ri 19 of O'nn7 el a1 i aUl 2 to':) 1. , id , 15 f t r
rl 

'lb ve it· be: w ::;twar , ,here lay the oiacial La e . \.gassiz and B to 1 

f et above the depr -' sion eeo, byard, "hieh l ivic1et' it fr ill th 'l hi h r 

l'( t 1 u ndulatiil!" 1 C1l ~ ('" f till be O1H1. In th east part uf ~ tioll 5 ' it s 4 

1 tion is 1, G5 feet, an 1 throuo'h section 4, 1,()5 tu 1,072 fe t.7 ( 

t 

I 
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'" hi 1) < 1 

ut 0 rOIL 

~ nt of ~ 

and half a.. til 

ill tl1 1~ lnil 

at a ,11 sid ti ll. 

n ar the 11' 110 

will " rith a b· ad 
b ( nt 15 f u it.. ]}( r th 

h III th , " nth a.- t, th 

thi 

f r , 0 rut . 

n" -t Montb ( at e raih-oad )west 20 l' i .. fron1 th t p of th 

h 

1 ;3 feet; Blu{a f till ( the 'outh ,a,·t l' ,'now f nees of' tIlJ 

l'ailroad about a third of (; rnile ~outheaRt fi~unl th bea -h 1 073 f t ; at 

th TI01thw . t Id of the l1ortlnve::iterll ::;no"r fenees, abo It 2D rods nort] 

. t fn rn the hig'hest part of the 1each, 1,0,- 4 f ,et; and a the orio-inal 

'"' hUI dred and eightieth Inile POtlt about a quarter of a lnile northwest 

frOlu the Ie: t, 1, )49 fnet. 

F I 0 f HERMAN NORTH TO THE RED HIV R. 

(PI..·\TE:';; XXIII ,\ND XXIV.) 

1 ventI farlnh use" ar built on the top of the Hennan beach b twe n 

6 ane 1 Iniles north of HenllH:ll. At.Toseph ~loses's h u~e, in the 1 rth

west quarter of seetioll 18, Delawar , the crest of the beach ridge has a 

h e>ight f 1, Gti to 1, ('7 fe t, and the piazza f th hou,,-, i~ at 1,067 fee . 

R. D. }\.:endall's house at the east side of the southeast quarter of seeti 11 

12 ~orton, 011 the western ::;lope of this heaeh i. at 1,062 feet· ,,,bile the 
t p . tll ... beach ridge, about 2:) rods eaRt of ~IT. l{,endall::; h Hl~ ,. f:. 

1,0137 feet. 
11'est f the heaeh throuo-h th , 11 j t 1:! mil s n rth frolll :&tIl'. 

house, along he ,ve~t side of sections 18 and 7, 

t. The 1ea h fur thi;:; distanee i ' finely exhibited, having' a width of 

about .... 5 rods, risillg ,- L f et above the depression at its east i i e " d 

1 to IS feet above t.h h nd" t. L. 1. Bakel"s house sill, ill the s uth-

W e> uarte ~ f s :. tLn ti, S 111e township, of lSaJ11 h ight with tIl t I f 
the acll ri ere, on which it is built 1,068 feet. 

} 



~lPll ELL . ( 1 TIl TO ll.\r ~1';S~'ILLE , 

L l~14' C ) ~.:rTY, Ml~~r.SOTA,Ai."J) PAhTS OF..: DLJ l ~[ " :; CO(lXTl " S. 

S('aJe, 6 r ile~ -to an inch . 

I .{ In ~\T'ea D n(~lLa D 
. /UI lI1J~.... I f' "ailwaF s/tlli017S (I!' n oted i ll f(> ,t n brwe 1/ 1(' S(>(' 

l 



I 
I 

. co, 1, 71 f 

the 11 1't11. f secti n 

farth ~l' n orth , 'L U 1 )7 f f t. 

h n. 

ual't ~l' f tio 26 La vreI ee, 1 75 -'t bein 4 £ te e 

t joining this ri 19- , en the ea~t and ab 10 £-' t a v ~ th fIc t 
'ar on the w '.t; in se tion 23, I:mme t ,vuship, 1,07 fe t; and I ar 

th outh side of secti II 10, san1 towllshiI 1,06 to 1,074 feet. 
Ext J :'ive slongh:4 or Inarshe,-' 0' ur in 'e tion 36 and in ~e ,tiono' 2 

and 24, Lawrence, each beiug about a l11ile lonD', lyino- on the east side of 

th c ch rielg , at Dr. Tucker'R and reachi g 22- n1.ile~ northward; the 

elev ' tion of these above sea-level is about 1,060 feet. 

In the uJrth part of eetion 10 an 1 the south part of , 8ction 3, Ln.,,
r nc , thj~ shore-line of Lake gassiz is not lnarked as usual a gravel 

ri 1ge but by a sOlnewhat abrupt ascent or terrace in the drift sheet of till, 

th elevation of the top of which, CCllllposed partly of gravel, is 1,085 to 

1 79 'eet; base of this terrace anel land estward cOll~isting of till, 

lin-htl III difi d n tIl area f Lake ~o'aRRiz, 1, 60 t _ 1, 50 feet. Thi.. 

escarpment, the eroded 8h re-line of the lake, passes about 40 rods w·est of 

N. S. Deuton'::; house, at the n rtll side of section 10. 

Beach in section 34, ~restern, the 1110st southwest to·wnship of Ott r
tail ount, 11 ,ar J hn F. " nt,vo1'th'-', 1,07 to 1,07 £ t; :;urfa -, .t 

nIl'. Vellbvorth's barn, 1,072 feet. Beach 25 rods east. of Albert op 

1· , 1':-; honse, ill the "outhw .. 111a1't l' of tiOll '2L, W t rn, 1, 70 t 

1, 66 fe :..t; wh )re· it) e1'osBecl U the old road froln Fergus Fal1s to ~ c n1p

ell near the llortlnv t 'orner of thi:; oetion 2 , 1,072 f(j t; throuo'h th 

n ~ t 2 mile, north, finely developed, with nearly ro onstaut 1eiO'ht, 1 72 
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fe t, b mg 7 to 10 feet be ve i n at i t ' en, t sid .. .fill £ · t OJ 

b v th a' a \vestwarc1 whi -h was ga iz ; at \licll ' 1 
J. Shortell's section 8 sal e town hip, 1, 73 f t ; 1 ile £art111:'T 11 r tl , 

,078 ' ··t; and at A. J. \vift' , in th nortlnvest tel' of tin -1, 1,( 7 

fe t. 'rh '-'. beach ~ t nil'. Swift '. and L l' lui1f , 1 ile farther north is 11r 

e ~hil it 1, '- n 1 a ' ill many oth T places, is bordered Oll it, 

n tril f I r,"'h. 

Beach ill h 

1, 7j t t; 

t '-' .>t; lauel 3 rods we~t, 1, ) 

cig-1 til of lnile n rth ::oa t fro Ol he 1arg mn III el, 1, 51 feet. 

R .iver f the ort11, n ar the rthec... cor 

hil 1 2, r UllO' 44, 1, 14 fa t; n th lin b twee this townshil and Bu.' , 

41 £ et; and at TJayt n bridg , in t1 e . ~ uthw - t quarter _f ~ tion 2 

TIn e, 1, GJ £ t, being £ et ])·1 w the bridge. A. Austin'::; L u;i. 

£ undation in th soutl we;' t quart l' cti 11 , Eu" , 1,147 f et. IdOJ 

grad f l' railroad at DaytOl bridg e> about 1,102 feet. 

notic ,t: Ie delta Wtl:-5 r -lUght into IH Ab' (' iz by th Red River. 

FR M TH ' RED RIV "\' ..L RTH T ~1 SK DA. 

re't of b ·h near tll .outh side uf e tiun 21, township 132, range t: 

77 fe t , in this se tion :...1, an eiohth of ~ mil 11 rth f tll ~ r a 

fr r 'U:' Falls t Br k nridge, 1, 79 feet; and for th next luile north, 

f t. This is ( t. li .. 1 b :.ach riLy ., g ntly r 1 

n .'3,vel, e tainill.O· pebb1 . up t 3 il hes il c1ianlet l' ; 

it ~ width is 3 to 40 rod , an 1 it.~ h iO'ht ct,b the 

"c ch. 


£' tIl beach i. till slightly 1110diliecl by th lake on th ,y t . 

' +1 
.llJ.t1£ ·til praIl'l , eautifn11) 'eel1, r in 111an. T place yellow or pUl'pl 

fl w e I'S during July and August, th 111011th;:; in whi h t.hi i5Ul.'ve 



fiet It "'I land about 1i lnile. west fro thi. 10 \ pc 1't of th beG h. The 

(tinn f tl i lake \Va :£. t ; it i ' onl .. :1 f w 

fe t low l' hall the g'eneral surfa 'e around it, abl I ear the 

THE UPI>ER HERMAN BEAOHE 2 5 I 

In UO'U8t, 1881, n h use' had be n nilt n tlti. h ach, 11 r 

itltin 1 ulil ii· ill it, along it first 11 'les north fronl tll He 1 River, fhe 

11' t house £ un 1 n a1' the b L h ing in " eti II 2G, Akr 11, in , ilki 

in"the southeast 5, 

lake arl 7 a mil lOll0' Ii the 

n r .l ~ia . of thi ~ ,cti n 5, 1, 7 .f t n it" a t 'i 

i1 ' . t 1 to the Routh d1d 11 I ii a slough, partl T filled w ' tlL go d O'1'a 

and partly with ru. hes; it , wi ' t ll i ~ <. a 1 il e, 'm L it· 

1 ·ati abollt 1 70 feet. T t ·, 
1 or 2 1 il s, froln 1,06 to 1, - :£ t . 

:£ et, 
road 

. 

ei

0'1' 

h 

ding and n ar tIt 
ng only 2 f ct aho 

Ie, ahanc1 ned, lie a 

the 1ua
hi]' 1 f a 

1'.'11 

i ini t.y, ab ta l If 1u'le nort of 

ti n 32, \ disl ,1,07 t 1,06 

n its east sid , A rail

nil ea"t of thi.~. Be eh a fonrth 

or slough 

t 

at 

'h wn 

no t hwe.. t larter of this tion 23, 

, 14, 10, e U 1 3, Akron, the e 11 do s not ha it 

n ry l'i 1 III ,tl) ma.rkecl 1 r a eposit of gra el and 'l d 
. i 

1)' g TIl ris " <Yradually eastward. It:s Ie tion here i 

farth r n r tb, 1, 77 fee t, anI, ab ut 1 luil It.h fro 

y a raV11 , the bottom of whie 
, ill f th 

eh , ( b ut , lnil r tll 

h 810 lg'h on it · ast 'id , and ha . o' b ut th ' . a1 

arsh next to it \ , twarcl The Inaterial of the beaeh, 

y the l'ailroa en1.bankm nt, whi ch i . rna of it al ng ~t, - istance of c tlrir 

fa il , i. c ar ' ()~rnv 1, with a u dallt ebhles of all ,'izet\ up to G inche 

in dl< meter , full r half of th being lUl1estone. 

r t f a h in th .' uth hal f ection 2 , 



UtIl t 
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1 7.- t 1 0 f et. In th ou h rn 1')(\.r 

' u thw t quarter f · i n 14, 1 
a1' tho t a1 pears t hay b n at 
1,075 f t, whi h thu:s w . 

Bee: 1 in the s uthw t (!uarter of . tion 3 ., Tan ero', 

id ~ , 1, :'> 4 t 1, 7 fe t bord r c1 
et n t1 e ee. t m cl by an a.l se 1 t 1 et 1 r 

ea h in the n l'thwe"t ql ~tel' of thiR s cti n 34:, also 1, 4 

H ere the Ie: d next a t s n t pI" t th :> u ual lig t 
1•b'lt l' land a. r 3, 'd ; instead i ' 

'1.1'" h T, y. s1 vI y rising 2 to 4 

fe t 

n th w t. 

to.1,O 7 £, et 

h 

ab 

11 r tlt, fr ill the mid n SO[ tTl ee O"e f Prairi Vi w T ow ... 

L: t thau on its ea. t b r Ier . 

u O'h is 1, 8 to 1,0b f, t, b i g 

Tl hio' s land 

west ard in the west part f T auber between these Inarshe an 

.t. Al( n , . m t of thi;:; eli tan e th relin' ry ridg'e 

1 

in dialll t r. 
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G. ·h rid 1 1nil 1ihs f a mil 

n rth the 1 - .a h a10ut 3 

ea. 

la.. 001:: nty , the ele ati f thi upper r R eI an ec ch 
U ll1 1 t , i 1,100 - t· v~ th 'a. 

ti l and sm oth, not higher than 

eyoI d tIn' th next third of a mil n r thea t ard, in the 

n rth pu't of " cti n - 4, i very r )ck " with Ill ' ny Lo · lc1 T S up t and 

1 fe t i l lim11 ter, the nt nr ein rately r lli 1 t .3 
t 1 t1.e 1 .~ ,It. Fa, th r e<e t w rc1 her and tItr It;h t ll n ..,t 

i 1 

1: t 1 

1 north to th Northern Pacific Railroad, th 1 odeI' t rolling or 

till rio 100 t 25 £, t ab v th ',' h ,ach ithin t1 

luil s between it and the east line of the county. 

Eleva.tion f the er t f th each ridge ill the ea t half .of Beeti n 2 

HI t ne-fourth to three-fourths of a l11ile s nth of Willo , Riv " 

1, , 8 t 1,100 e . In tho 3 luilet:) , stwal'( t Barne 'ville t1 area th t 

to 2 f t a 

La1~e AgaR:iz 8ho, s here and there bowlders projecting 1 

tl e slu-face, ,,,hieh is till, slightly smooth d by the lake. 
Gr at N 

Th be 
ville, 1, 02Q feet. 

, lui1' . 
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In th next 2 miles n rthwal"c1, th1' 1 h s ctions 10 ( n 3, lIu bol t 

the b . ch is nO'where well 111arked as a ridg , but i ITi( in13"'" ( b It of g ray 1 
an ~ "c I, lying on a HI pe of till, w.hich gra ll(lly ri~'e 3) ()r 40 feet hio·It l' 

at th ec t. The lack of typical bea 1 d p t\it, n thiR Rh 1'0 through tll 

nor alf of this tow l~hip is probabl du tits sh 1tere<1 'ituation in 

th lee of islands on the 11 ~rthw' t. The co '~ ::d' th • h r urre t , 

te 'lmned by tlL prevailing winds, se s to ha e een so thward, (. 
t e hoI' " f Lak ~li 'hiO'( I . 

H ighest part f southern island in th ast ~e AO'as iz in 

th n r theast quarter of s tio11 5, IIumb ing northwLl' 1 int 

S Te:l 1,117 to 1,122 feet. This island \vas ab ut 1 ] ile I 116' fro Ith 

t north.' ire t f be ch l n it. est ~i , n well-d velop 1 riclg of gr 

n r the In· Ie of th nort line of "ecti n f 1 9. feet; ~ d for (. 1 ·n1 

·1 Il. r h-nortln 1,09G feet. 'th 

tl b eaeh, n. it ('ontinn H nortl ,orc1, is a slouJh two-third~ of a mile I n 

f1' ill f-iouth to n rt- and ab ut 30 rods" ill " 1,08 feet. T hi was ~id ntly 

fill 1 1 til nd an 'e arat d 
fr 

ar hich 

hcig t 

'1\ p f th , beach l' b e: . in th , I rt p rt f , ecti ,n 32, Skr CI hroad 

r ~ uucled 1'i 10'e of gra 1, 'w'ith pebb . up to 3 or 4 inches i1 dialnet 1', 1,1 

£ t , ttl (' 1"hr u ·h the n xt half IlliIe, in th '" _nth half f section 29, 1,1 2 

to 1,1 4 £ t. Along part of this clistanc'e the beach ridg-e i 1 unded east

war by a , te per desc-"nt than u.'unl, the land n xt ,vt hein~; 1,085 to 

1 

1 

t hove the ea. T his b c; ..h or b . continu ).' northward in a 

al l.dO'e throuo,h . ccti n . 2~ and 20, c me t ownship. 

ea h r bar c t L. 'Villian "'s honse, in tll southea~t luarter of cti n 

2, kre, 1,101 feet; a quarter f c lnile farther north, 1,106 feet; thre -: 

UUl't r~ f <. mil J 1 l'th )f IV!r. 'Villianr'~, 11 , <: r the Illid 1 of th llorth 

in of, cti 20 1,.110 f t, c n tinuing a very definit 1"i Ige throuO'h e 
outh half _f ",e ti n 17, 1,1 9 to 1,110 £ t. 
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N a1' tL nlidlllc f thi.. ~. ·tioll 17 tll ~ b a "11. I 1- ( sit f 

Sl' f th' 1 ortlL..l'n i~lu,na whieh wa~ ~it llatetl in 

th a t h£ilf f thi.. ::s ·t iUll <- nd .Tt nd l al 0 ea,' ,\ aru ill teL lung, 1 w 1ru 

j e tiOll nearly a.cro~~ the south :-;i(l of ' ctiall 1 " ..nul Jlurtlrward half way 

a ' I' S.' se ti n Highest part f this i ·land, in r 1l ' 11.1' tit lOrtIt £ , ,t 

quarter uf the uorthw :-\t (illart -' 1' f:.: f II 17, ·:tbout 112; feet. rILo ILl 

It l' l f tll nurth half of thi,' i ..lan cl ha:::; 1 ( 1 Ga "·h riclo n roth r cleJ!osits 

' ut is plentif in ' tT WIl with 1 I 'g e bowlder.' ul to 5 

ill dimneter, aud lLlaU Y of th ' " I roj · t 2 t 5 feet above the 

g ·'ll ral .,' Ll rf'ac . The 1· k . w< ve8 eroded here, and dopa.'iteel the ::;a,wl and 

1 and ~anL , 

r ow this till as a bea 1 a little f£trther suuth. 

N rtll and ortlwast 'rull1 th i.: llorthern island c lower oxpallH , 11 (J.·IY 

1· v 1 and i ll SOlue porti us nlarsuy , r ' 1 bliu . th b r l a.d, flat valley of the 

R 1 RiV:>1' t n 1.. 1~ 11li e.: t th ea8t shore of Lakp AO'a.' 'iz, i t , h io'ht 

being 1, 75 to I , 90 fe t, r 1( t ~5 feet below the surface of 1.11 an j nt 

lake. rrhe distanc l>etw e ll these islan Is w a s ~ nrile.· , 'lnd the distance 

from tIl summit f the fir.'t t that of the see-ond, nearly duo II rth, ± , il . 
hacIt -f th Hl r e about 2 £ et ah.,ve Lak Ao·as. iz. The strait between 

tlpH a 1 th , n :inh ill ... ;')tward was 10 tu 20 feet de ~p and f1' til 1 t 1:,! 

111il :>::; wid ·, } ceptil g a lltUTO\V Jla e II :>aJ.· the south ast corner f s ction 

1(), E~ " t L f .b northern island the rna.ill horo of the I.: 1 We' ind n ted by 
a. bay a third to a half \ f a. Inile wid awl ahout 10 feet deep, strctelilllo' ~~ 

mil .. : utllOnstwttrd frOln tho lak let at the northw . t ,_ rno1' of' section 10 

to the wer·t part uf . ti n 23, Skree. rrhe shore of the lake cas f it 

islands clung this bay und northw ·terI y to the north line uf tLi· township 

laekJ th bea·h d ·r osits which elsewhere distinguish it. 

III its eontinuation northwe~twarcl the 1or :.-lin o( the old lake rUllS 

diag lllaU <tc.ro · ;-\ ·tion 3~ ila,yl y, where it a,o'ain PI' . uts the anOlna

lou eharactel' f a very ~pl'in 'yanel 111'Lrsh belt, 20 to 40 l'ocb; wid ,rOll r·h 
with hnrl1I 0 ks aHd in luan)' places ._0 <1 epl'J Inll''y that it i .. <lauO'crOHs for 

tcanl~. TIllS 1 g < '. tnt ...t has a 'Yontl ·~ deseellt westward, i.t::; lower I nrti n 

b ..it . ~1.1 ut 1 ( 5 f e, and its uppor bord'r, v r II ~ 1'1Y level aeross this 

cntir , e ti ll, b iug' 1,() ~) 8 to 1,1 feet, which was almost exactly tIt . heioht 

f 	Lake A Tassi~, ~ s shown by i ts eli' in t boa h _f gravel and sand at th 

ON xxv--19 
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. utll (c 1 11 l't .rI e~· t "a. ·t val' 1 ri 'e ' a III 1 ~l"ely undulatiI.g f till 

",tr VI with abluH.laut 1 o wld . " ; 'm l 'm'ely ( ' boy Iller 2 to 5 feet ill dialll

::.t r i~ s n 0 the spring r lalll fu t Illark~ tL ... 1 urc1 I' f the Hncient 1 ke. 

D LT TIE H F 11'..iL lUVEH.. 

PLATE xx ,) 

The delt; ·ill ::. of Lak Aga siz 1y tll Bu 'al 

'1' xt ud..: abuu f) luileH ~outhweH wanl fro ll) ~bl""k()da , f()I'1 UID ' a COll

tinuously descending plain of ~tratifi . ,"l lHl and 1111e IJTav'-'] clecliniu J' fl'()n ~ 
1, :1 0 . ·t llcar ~IUHknda to 1,073 feet :1t itBHoutltw estel'll limit lIt th .. llol'tll 

part f . 'ectioll 34, Hiv )1't Hl. 11 ,1" awl II iI,tllwanl alono ' <l <..Li ·tance of 3 

lnil " t th Buffalo Hi e1' thi.. d Ita ·plain i ' . to rTI . latell 1 _ a t , I ~l , '11 , 

feet high, lik It" fa' lIf L . 1'1'<.1. -. T he outer portion of th 

ori 'innl delta, YOlll thi.' lill , has he '11 carri.. 1 H ~rar hy t . wav ~i" all 1 

s11 r -lllT ntL' of the h1ke when .it Ht U( ,d a t tIt 1 W ' l' levels mar1 ed by the 

N01'Cl'US~ ana Tintah ho<. h ', a 'h \ ill fi g. 11. 

FIG. ll. - Sec tiull acroSS t he uelta of tli B u ffalo lUvor. llurizolllal calu ull lJ·haU' uul\; t u uu iliCh. 

J . 1 I'n Pacifi Hc ,ilr ad tra k at Iu~koLla, 1,0 f --l Thl' '' 'h 1,1 
of -hur 11 ~ quarter uf a Hille ~ nth 'a:-:t 1'1' 11t Mu~k da clop t 1,11 :. f ~ 

Beach here aHd for H third f · mile ~ollth to the Bnffalo Riv :.r, a," a l:-;o at 

tl1 x 'avati 11 for the railroad, 25 rods llurth ()f till 'hur 'h, nearly uniform 

e1evatioll of its l' st, 1,113 to 1,114 f et. rrhe beach is 3;) rOLL, Ti 1'-> , Ii iI ' 
14 r 1. f ·,t i ; o'cmtl , ell abov tIt 1 \f the "Ita of lllodifietl drift 

on the west and d e::;celldino' tIl san ' <. In mut to the depre::;si n at it~ ea~t 

sill ;>. It i' IDe. de up '- f iut rstraiitied gravel awl .-··:tud, th· £ 1'111 l' pre\ ail

i110 ', in 'ludin f J' pebbles up t 3 ur 4 inch ::.,' :.tnd l"u· ..ly (; l' even!) ill·hes in 
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T11 area t.h Buff.:]) -,Ita ~ tOll 1.. 7 mil ;' frun1 nor It t ' utlt,' ith 

",viclth of :2 t) 3~ rnil It~ avon O'e thicl e '.: is pr ba ly a ut Ej ( foet, 

aHd it.. v hUlle is th l' f 1'0 appr lxilllatel 011 -"- 'ixth of a eubic luile. It 

would luako a very ~ight1y hill if its lll(~t rial W l' pil d on th fh plain 

of the R -'d River Vall y, for it W lId e -v r " irde ~ mil in ialnet r auLl 

rif3e to a peak about ~)O() feet hi ·h. L y illg' 01 the'I :> wLic] 1'i8 . oast frullt 

this vall y, ho,y 1', and l' inc: I"pr ad 0 r a 'unsi<le1'abl> area ·with '0111

parativ-'ly little thicknoss, it" Ina;:,." <lOGS not ~l >ially lllana att ntion 

uutil illY Hti ati 11 l'e al. tha.t it aIn' alrnoHt wholly froln drift that w 
contained within the ico- heet, biug del it:.cl her y tIt streanlS froln 
its ltin )'. 

The e.. i tence f \' ll-detined alid . H spi u U ' 1 lh, d P it· havillO' 

h altitl Ie f th -" llel'lnan IJeach, \ hore tho Buffalo and and Hill ri )" 

1 t · l' tl e>a' t si e of the area of Lal e A J'assiz, v hile no such deposits ar 

founa where othor ~trealllS of equal or laro'or 'ize :.nt'r this area,~. tIt 

R:>cl hiv 1', tIl , ' Vild Rico, and th e> Rod Lake River, seents oxplicahl J on} 

by the derivatioll of the JTayc1 and );;.Lwl fOl'lniu•.: tll ~~ 1 dolta. IIl(:stl froD1 

the. '11 J·Ltci:.cl lrift of the llWltillg' ie -she t upon the adjacOl t ' 'en. at th 

east. • lnpal'ati ely sl1lall tri1 ute ,V'a~ l' ght into thi. lacial lak from 

th l' .'ion of the streaUl valleys after tll ir area.. heea'IJ~e un vel' i 
l' 1n th i ,Gx' lptiub wltere it 1' , Jived tll v >ry h '0'0 ri 1', ' flowing fl'orn 

( ther glacial lakes at the west. Her and ther ,becaus of irr ulariti s 

i 1 th -' outlin ~ of the i· - h t by which th J drailla,o' of it~ slllfac "ra~ 

poured down upUll certain Iilfliteu tract ' and was di tel arb - 1 th ~ lllie alon~' 

the UI" .. f n w -" isting' streams, as the Buffalo and lallu Hill river ' 

and b ecause th n~treat uf the i wa. li W rapid and anon W~ interrupted 

halt )l' rJallvanc , with th accuIllulation of 1n01'a1ne , HUlCh _f the 

Inatorial which had lJe 11 ill·1 '81 "ithin the h' ·1:; I part of the ice-rna 's 

.: H1S to have been washed avvc by its stl'oarn~ and carl'i d iut L ake 

d Ita; . 

o'lacial 'treamR enc nut ,1' 1 no lake t receiv ~ th ,il'tdbut , 

an fl w 1 far 1 £]' reaching- the sea, th oTavel, sand, and fino :silt 01' clay 

which they bron -ht w r "PI' -'au 1 th riv 1':-; alon tIt i1' ul's" .. plain 

f IT ·tied rif. In som iustanc " 8iuce tIt ice-sheet disappeared '},. d 

http:J�Ltci:.cl
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tlLe 11' lll<- fr fr ill it 'eel ' ( , th 1 ft far f1' ill allY unportal It 

·tr al . Sirnilarly on t.Iw w ~st side fLake \.gassiz, a Iaro' ~ delta x tendinO' 

~outhward fr01n the Elk Vc lley v '!, ' "I hy a 11' l' rtionall) hr ' 

rivcr fl " iu ' fnnn tll i ', -tilt ot, but n cQllsiclerable, river now euters the 

lake area there. 

PI :-lit .> t the Buffal c elta, withiu a 1(' of ab ut ' lIliles to 

tIl ~ Ja,~t, th ice frout was indeuted h r a great mnbayuwut 01' r ,ntrant 

angle at th j tin1e of f l'lllati 11 f tll · ig'hth l' F :.ro'u~ J 'c llH lnorain J . 

vVhile the ic border was receding froIll the sevellth ur I>ovl'e to the F rgn.' 

Fal1l:l moraine, the 'onditi us of it~ 1 1 lting \ n' pn ally unfavorable f r 

the f rJUati)u of deltas ill this (,.}acial lake ; hut durino' t.he aeeullrulati(Hl 

of the Fergu:. Fal1s lIlorarne the dl'c: ,in<:l,()' fr 1 the i· <. I'd l' ',ull\,,' .poJ 
tow' ,I'd the B ffalo Iliy ->1' an 1 'auseu it~ d Ita to be fOl'luecl Again, "'I' hell 

tll ic -J leot had retr atecl another stng'u <11 d w a' f l'lniug it.. niuth l' L "1 

Hill:; louraiu , this indentation uf the i ~e front, having fallen back a.bout 

rniles n rthward frolH itR fOl'lner position, .'ent it- gla ·jal · trealll~ to th , 

Sand Hill Riv r , an a ~ nd d Ita 'wa::, br )U~,.]-lt into the la]r . 

In the , a. nUUlllOl', the llluch la.rger Sheyeune, Elk Valley, Pembina, 

and A~l:lilliboine c1elta~, brought il it Lal- A as..iz fr0111 th we. t and ha 

ing IiI wi -, the 11 "light of the early I-IenDan beaches, HI' refe1'a11 chiefly 

to the drainage froul the lneltillo' iee-~heet, cl.lld in 1-> " III a ur to ero~ioll 

of the riv l' vall y . Th ~ llmtel'ial f all the deltas of this lake i~ princi

pally JHnc:.1ified drift, rather than alluvilllH lik ;) that whi It the ~tr <ll ~ 110W 

transport and 'pread 0 er their b tt ill-l anal::; at ev ry tag f flood. 

FRO)! M ' ~ODA NOHTII 'l'( 'l'IlB AND HILL RIVE R. 

(PLATE ,'X . ) 

In the ne:x.-t 2 lnil " ILl rtb of 1 u. k drt tl1 ·1'o..t the If rn an bear,h 

r id ra . lWlinly f1' In ],113 tu 1,126 feet auove the ~ea ; at its lowe~t 

1 p1'eSSiOll, about 1 luile north of 1\1u k la, it~ It Jight i~ 1,10. £ ·~t; at 

vVillimn P l'killS' S hou~ , ill the ~outhea ..t quarter of ~cetioll 30, Cronnvcll, 

1 1,.,2 ~ ;It · Qll eio'hth to a third 'of ~ lnil ~outh-~Olltb ~ sf. fnun ~ir. P'l", b 

kins's 1,13 f et, A nearl 0 1' quit · lltillU U~ depression, froIn a fifth to 
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a. tIliI'll of a mjl : "id , Ii i" :It th ,a ·t'ide yf' this 1 (; eh c1eelininEl' in eleva

ti n fl'In 1,11R feet near ~Il'. Perkil ,',,' 11 11. ' . HI 1,100 f ·t a t ll ru koda. 

This di ~tau(' is:11 ut 3 mile::;. 

The Hurface of Lake '\.gassiz in its .1HfL in1Ltll . t ,0' : W [ " at ~fuskotla, 

1,1 05 f(~ t, Y r-:~ ,n 1 r(}~ illLately, ahovC' nul' present ,,' 'a-l(~ 1. \Vithin 5 t 

10 Hliles northwartl it heig'ht 8emn: t) hc_~ 1 e n 1,110 to 1115 fe e t. 

13 a~h tlu'ou o' 1 the north half of HoctiOl 3(), rOlnw 11, 1,128 t 1,131 

f " et, alld through th> \\' "st part of Hection~ 1!) and 1 ~ , smne township, 1,125 

to 1,130 f'et, cOD1Iosed of , and mu.1nll " g ray 1, rH t generally 'n a typical 

riel o. ->, but oft -n with l llupr" "'inn to 5 fe et lo-vv "'r At ·tward ana h0111 d d 

n th w est by a descent of about iJO f t within all eighth of a nLil . A 

surfae" slio'htly nntlnlatiug till rises v l'Y gradunll T f1' thi~ h ach 

. as tward, 

H 11'1Wtll bo. 'h at a h' ·h portion ill or UGar tIl nth ast quarter of 

section 1, to-wnship 140, rang :> 46, 1,136 feet. F or:l nule next. ~outIt fr0111 

thiK p int it is ( finely rounded ridg :.. of grayel, ri~ill~ nurtllward froJTL 1,130 

to 1,13G feet. Th (l ~pl'e:-;~l() Il at i tl-i ea~t si(le i~ 4 to 6 feet 10 er; th'n tIt 

sllrfa 'e gently rises at a quaTter to a t.hi1'd of n mil ~ fi'oln the beach to 1,135 

or 1,140 fe~t, l-n)'olll which ea~t,,'anl tIti E-; Hearl T lev(~l hut slightl ~ undu

lating' expanse of till ri~e~ Illly 5 or 10 f let pel' TIlile, T~eal~h a fourth of 

a mil> llorth-nn1'thea~t from the high point lllcntioll'll, probably ill th· 

llorthwe::-; t quarter of scetiull G, 1'0111\\'011, 1,12R to 1,12'7 feet. This is an 

or lillarr ,adl ri..1O' of g'l'fl\ e1 and salld, with n. l epre. io , of ~ 01' H feet. 

11 t east:.J 

ear the south line of section 2~), }(eent , hoth the RCl'l1ml1 and N 01'

'1'( s: l lea 'h .~ , h re '1, (ut two-thirds of a lilile apart, arc intersect a hy a 

'V~ te l' . ")11 1'8e . At its north side tlw HI P l' r II ' 1'111<111 he'nch, Hcar the east 

lin f s'ctiOll 2lJ lnLl in the nortlnve~t quart l' of section -'JtI, '. I sist~ of 

two well-rnarked l'idg !4 of gTnv 1 < ud R,1nd, SOlll(' dO rods apart and about. 

I() f -'pt a l \ e the lanel cHRtward and between thel . The~ ~ ridges unit in 

or 11 ,<11' the soutlnve:-;t (luartel' of tho southwest quartor of seet.ion 21, nit tll 
hei(f'ht of 1,1;30 10 1,132 f:> t, Beach three-fourths of a nul . farth(·r north, 

prohabl y near the llorth }jlll~ ,f seeti u 21, a t y pil',al g'ray J ridge, 1,134 feet, 

10 feet :tho /..\ th lawl next. em;t; lmt:l sixth of a rn il -~ f:Ll'tli Jl' north .nst t.hi ' 
beach riel is (lep1'e,',' ,(l to 1 1_3 f(4(.1. 
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A lower beach, eonternporan eol1,-, \;ljTit.h the FIerm an h ea 'h farther south, 

but o1'n1ed when th · sn]'f~" ~ of the lake in this latitude had fallen . lighd 

front its hio'h st 1 yel is finely exhibited at a (liRtan' " of one-thh'd to two

thil' 18 of a. 1l1ile we~t frOlTI the upper heaf·h, through the 4 ll1iles f1'0111 the 

ou.tl1 side of section 20 to the north flst eorner ()f s ,eti 11 4, K eene. rrhe 

elevation of thi. secondary 1 ,nch ill the. outll part of section 20 is 1,115 

£ .t ; t11 n ' t a ~trea1l1 llear tho ea~t line of tho southecst quart l' of . 

tion 17, 1,118 to 1,123 feet · .: t each si 1 of thi~ streaiTI, l,ll g f t · nortlt

w~ll'll , in t.he n I't11\V8:-; t part of section IG and in the southweBt qnarter of 

sect ion ~', 1,11 8 to 1121 feo . and in th nortl part of s ti 11 9, 1,121 to 
1 12 '7 fect. 

Upper h each throng'h t.h west. part of ~ 'ction 10, l(e n c" 1,130 to 

1,137 feet, iner , asin~..; in height frn rn south to north. This is ( ty pieal 

heach ri(lge of gray 1, with a r ather a1 ru t l es .J nt on its east side to land 

G or 8 f et low f , whieh then ce. n:'cellc1s with a slightly undulatillg' surface 

eastward. Th elevation of the upper beach in this township, 1,123 to 

1 137 fe t, show that the heig'ht of L a,ke Agassiz 118re, during it. rnaxi

rTIUin ~tao'e , was about 1,120 feet. rrLe seconda.ry bea h was rnade by the 

lak after it ha,d fallen G to 10 fe .t-

In' ctiOll 3, K.ee110, the crest of the upper ~)each i ' at 1,104 to 1,137 

feet, 1() feet above the lml(l n ext ~nst; and tll ' top of the secondary IIer

lTIan heaeb , pantll ~'l with this <mIl abont three-fourths of nril distant to(! 

the northwe.. , ill seetions 4 and 34, is at 1,123 tu 1,127 fe:.t, b eing thu~ 10 

fee t lower than the lug-host parts nf tIl e eastern b each. E xtensive sloughs, 

in lO 'ing la,icelets, lie hetween these beaches in ~ectior M 34 and 3:\ I-Iagen, 

at an elevat ion of 1,lL") to 1,1 2U feet, hut sinking northward to 1,10:") feet. 
The -. " 'oIldar .r 1 eaeh eontinues to the northeast c( rn er of· s ,ction 26, 1 clin

ing in height northeastward as it approache~ tLe ~_ outh Bl'nnch of the '/Vild 

Rice Riv .x, 1 eiI1~ at 1, 12[) to 1,115 feeL 

Upper beach in section aT) and in tho south part of section 25, Hagen, 

1,140 tu 1 14:. feet. Tbi~ i M fl, ty pical b eaell ridge of sand and QTa. el, 

about 30 rods wide, with th lawl n ext :-ioutheast r) to 8 feet lower, and 

divided frOln the, 'onllary l :.aeh n rtlnvesterly 1 y a slout:;h about 1 lu i1 

wid , this loug'h being' a t 1115 to 1,105 fe t . 

http:seconda.ry
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C 'est of aell at B. ( . II III " ho 1 -' , in the ~ nth he If _f the , nth-

west qum'ter of 'ection 30, Dlen, 1,1 31. fe t. The flat eXpallS(~ of th Rea 

Ri, er Valle T l' a ·,h:.s ec: ,t on th , South Bran h of the 'Vila nice Ri r to 

section IG, agen probab ly being th81:e ~bont ~17r) feet alov the soa, 01' 

160 f 'Jt dow tlds npper b -'e eh ()f L ake Ag'assiz, 4 or ;) Iuiles southeast. 

Bea h throngh so tiOllH 30 UJH ;2~) Tl I, ext :.nding· 1 -~ nlH· -· 'ast

llorthea t £1'0111 ~ir. Rt.lde',' tn tho South Brnneh of the Wild Rice l~iver, 

in a low, ('}'elltl)~ rOllnded riLl'e f O'rav 1], HO rods wide, Fj to 8 feet above 

the area of till ne~ t southeast and about I D feet. above the surfaee close at 

its llorthw ·t ::lid , 1,138 to 1,14:., Blostly 1,140 r "et. 
South Branch of ,Vil(l Rice I iver, in th sonthwest quarter of section 

21, 1 1, 1,( ~)!) f .t. Th hea ·ll is llevel ped C1H a typical ::n'avel ridge, in 

or near the west half of section 1G, len, a half lIlile to 1~ ]nil · ~ n wth f 
th ~()nth Brandl, "'\. ith its er8st tl t 1,140 to 1,14B feet; ~urfaee of till an 

eju'hth t) a quarter of a ]nilo next a. t , 1,13t) feet. Farther east the sli{}'htly 

or Ylloaerately ulidn}. tillg :.xpausG of till has an average as ~ent (If about 10 

f " ,t a 1nile for If) 11.li1es tt the 1,n 'e of th high lana (t the White E arth 

Agency, which i.. dinlIy visible, blne, close to the horizon. ,Vestward the 

,urface brnlnaliy d :-) ends to the Nor '.1' 8~ b .u -h, 11 :;arly GO feet lower, 

,. hieh is t.he farthest land in sight in that directiull, about 3 lniles c1istant, 

b :. tI nd which lies the flat Red HiveI' Vall y . 
E ntering Nornlan County, aJl unusnalIy hio'h port.ion of the IIel'lnan 

beach is found in or near the s utheast q narter of the southeast quarter 

)f .. .cti n 33, H _rne Lake, having' it~ el' st at 1,149 t "et. It holds thi ,_ 

elevation for an extent of son18 20 rods, on eaeh sid ::. of which its h eight is 

o,tIy f1'0111 1,139 to 1,145 fc t. Its 1 aterial is c . ; ,1'se gravel, principally 

liluestone, with pebbles and cobbles up tn 4 and G .illehes in dianletCl'. 

Surface cl , east uf this be~ ch, 1, 1B 7 feet.. A slight swell ahov-e the gen

eral c1 ... cendiI 0' ~l )pe westward, aJ)(lUt 2 111ile8 dista,llt, 11a._ a height very 

nearly 1, 12[) feet.. This lnay be t.he eontinuation of the f;econdary beaeh 
th~ t was seen ill K ~ '1 rrO'ivllship. It Iud - . the view farther west, ex ' pt 

fl'OlU the highest poillt of th beac.h (1,14~ feet), where the distant. belts of 

t.ill h er ulon tlw Hed an 1 'Yilll RiC' -~ riven; ,, 1'e '~ib]e.o 
Beach at .J. T. IIuseby's honse, ill the northwe~t quarter of section 26, 

lImn Lake, 1,147 feet ; throngh 14 nil s n xt north, in th "l 1 orth \'est 
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q 13rt ~r of s -n 2G and the west part of section 23, formina' < bron 1, low 

ridg~ f o Tayel and sand, 1,145 to 1,149 fe ~ t. ] 11 T aI' ..! etions 17 mld 
16, F lo111, ( pron inent, Inassive hill, ealled "Fren ll1nall" Bluff," of ,'0111 e

what irreo'ular iOl'l11, cUlnposed of rllorainic till, ri ~ CAS 1 Uf et r re alJnve 

this bah. 

TIll' )ugh the west part of the n Oli hw st lluu't l' f ~ tion 14, HOlne 

Lake, tIle beaeh is III ~tly n typical gray I ridg , with it crest at 1,147 to 

1,lf ~ f t. In the nortlnyest quarter of section 11, 8,'.111e towllship, it 

curves northeastward and attail ' ~1n unuslullly Ina: sh e de, elopn1ent, i ~ 

crest beino' at 1,150 to 1, If) feet, risillg' 15 feet ahoy j t11e land nl~xt s( uth

.:. ast an ~ ~ l' 30 feet aboy the b nler of th ar a fLak Aga,,'siz at in" 

northwe t side. 

1' ") t f b a 11, a well-lunrked gravel rido ,near tb ~onthw t cornel' 

of etion 1, - Olue Lak , 1,lf>6 feet, and an ighth of , luile ea;-;t-uortheast 

ironl t1lis, 1,150 feet. J. . AurdaI's how..e, foundation, in thL nOl'th"H 't 

( 1a1't l' of se ,tion G, FIOln, 1,14 "et. rrlU;, is 8itnated ()) the heacll, 

which her" is a dep it of grave] nncl 'an<.1 8 feet or more in depth, ly ino' 

11'0 11 a lI e of till that ascelld, uthca::itward. Anton Jolms n 's store 

foundation, on thL heach, in tIn l-i uthea.:t qllmter c)f section 31, F o lUll, 

1,142 £ t. ere ~k flowing llortln estcr ly het." . en tlJ >In t t w , ab nt 1,105 

feet. vVila Rice River, 2 luil ,8' n -rth of JoIn . on" store, approximat. y 
1, GOfeet. 

Sec nd<11'Y Hel'lnan hea h, a well-1narkecl, broad, smoothly rounded 

IYrav 1 rillge, extending fron1 southwest to northeast, cr sea 1»), th town

'hip lin > road at the north side of tho 1 l'theast quarter f th northw st 

quart :l l" of secti 11 2, II )n LaIc ., 1,137 feet. It i .. db ut 3() rod' wid , 

nd ri~e ' [) tc 1 feet above th ' depre::;~ ion at its ,'onthea t. side. 

A broad belt of tiB1b l' 1orders tbe "Vild Hice H.iv l", Iyilla' 1I1Ostly 11 

its north sidt , i Fosunl and " rild Hi Ie t.ownship., and ~ .t 1.11 t inl of this 

survey , in 1 1, no road or bri 19' afforded a crossing her . Ther for' 

tlus ..erie,' f Ie J~ wa,.; reslllned north of th l ,ViI,} Ri -e HiveI' hy starting 

fl'OIn Rolott ' station of t11e St. Paul, l\Iinlieap lis and l\fanitoLa (now the 

Great orthern) Haihvay, 89~ feet ahov ~ t.he :.; a, neal' the lnicldlc of sec

t ion 17, Luckh' '1, abuut 1 ~ Juile ' llurth of the L ' cklH rt farn l. Pro eJillg 
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a ·twnrc1 f1'( 1J thiK 1 t iut, th . fir. t 01 .' 'vati l.~ )f tit 11 I '" h " ,It w 1'" ill 

Wauk Il, ~ ulld~ .1 , < 11 1 i al'fielc1 town,,· hip~· . 

ThiK b £I<"h i. . i1 tel'~e t 1 b ~ the \ 1 ilcl R ic' co Ri 'eJ' llen]' tIt llJi 111 f 

FO:"Ulll, nn 1 tIi ll' jt pH '. ' . lorth-l r \v :t 1'1~ ~ t] l' u u'h tIl -' we~t part of 

W anle n. In s r ti m: 7 ~~1l c1 ) 'VulLk il j t L· a lu\ ' ~nl oth ric g t' ot ~T:t Yol 

,lH.l ,c I d : .1 Hlt :..f r od , wiL1~, 1'1 , '111 (' h t 1() III tl ' eH Iml£' of thi · 

.. ctioll ana 0 1 section' () , \ llldal, tIl , old P all ill" tra.il Ji0~ n it. 

1 ut 2 u il . ~ 'W"Kt (If th " 111 P ~r 1 '1 ·11 , (I udal' .,. 1f 0 1'lllHll 1) ':-1 ell , )f1:' 

.' in1ilnl' ll tnterial anll ern t I llI' IH'ohal)ly ':,.; 0 f et ] w 1', 'vas observed :-tl few 

roeI.' :\L" of th ..... takl· at tIl nliddl· of thl:~ north Hill · of .. 1 .tiOJl 14, Strand, 

) to X f ~ ~ t, a it.' lnt.'e, with a sllmller ri 

u,l'th l' \ st , in th I'll er of ..e ( ~ti III 15, Strautl 

'e of salHl 

AU'aill, a 
anothpr 

Hel'lUall h aeh prt 1 a ly 1 f et helo\ the la~t, ,\~a, ' I otea, h<1. . g a haitl·Itt 

4 or 5 f t d, V itH 1 G O. 

Tr<tv "} ing- llorthw0Rt" , ·d alo11 . the P :nnl ina trail, the upper b each 

ri d , -' '\ :1 .' n li:::;tillctlr ou ' l'Y (1 n t n' 1 ~n ' n J' ·ti n 31i, • 'uncla1, unt.il it • 

is again o('cnpi 1 l)y th trail ' n , t i n D of tlli: township. The intGl'V n 

( t and 11 Hrly Ie r 1. PI' h·tlly· th ~ 1 .,a ~ll, 1 ,,~ lloti (dIe 

c h~ If ] il J r 1 ]ll il ~,t f tIl trail hero. In t.he 

east I'll IX 1'1. ()f ~ 'ctiCll thi..: bt,U ·11 11., :11 nt 25 l'n<l~ vidu, ri~111,(J' [) fnet 

fro111. it!4 e: .t ::;i1 --\ , £H1<1 "8 n °ngo ]() r. t to Hs '\V ",t 1'n b:1 S_, which wa: 
the Hlur )'In of Lal-.- A 'a ,~ Iz. 

Th n ' :. th o )1 I' h :wh ext n .. 1 arlo~ (ue nortll throll It the aRt 

eclb e of .. "ction 4 ~ 'undal, alld Recti II 9 , G nrfi ..1(1. III t.ho east edge of 

th ' ItheaRt quarter )f R rion :" X alul tll ~ west -'<lb' f tho n nl'thw ..t 

quart . f seetion ·27 , . ~ fll'fie ld, it" i.' a t. TJicc1 ridgo .of oTayol awl sand, 

with it: l' ,~'t 1,lG) t n 1,171 f . ~t. :11 n (~ the> , t. TIl r ~ iH n radu( 1 tl ~Hrt~nt 

towfLnl tho W ·'st. rrh -' tlepl'ossioll on the ea. t is a sixth to a fourth )f a 

Jl. I\ll'thel' .nstwal'll the 

f ~ J nl)()v _, th ... beneh a1ld 

f th(, t ltl P(nnhil .(. trail , jn 

feet helt IW t.h t 

'1'OV(', , of "' n1~ n poplar', l nll' OL ]r, an<l en,lloe l)i1'ell. 

n.wl Ifill Hi ?er tl t tht f reI 

the w s par 

1, 71 f t. 

la, ()1'dill. ,1'0~ low ,-tao' :', J nl T 2G, 1 1 
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DELTA F THE SAND llILL RIVER. 

vVh n Lako \o'asRiz Htc ()d at its ~TeaJ ->st hight, the San 1 11i11 RiY-er 

brought intu its lnargill n delta. 6 Inile8 long fr01n south to north and 3 

mile: wi I , reaching f1'on1 tbp, npper hen ~h t( the wo t :-iid, f aI'S 1(1 all 1 

inndnl townships (fig. 12). 'This tlepof-;it of stratified gravel and 8and has 

,t1 out al qual < T ja alld thicklles~ -witlt tllo delta of the Buffalo River at 

~I1l8ko(la. It~ ~1L1'faee (leseell<1~ ~lowly wo~t" arc1 aud is crossed by the 

10 we)' HUl1nan alid th:> Nol'c]'o:::.s shores, though the~e Inke levels a.rc not 

o'on xally tra -·cahle. The rrintah ~h()l' ", 8 1 as along its "wcst I'll 11lal'gin, 

hich ilL ~OIlH~ portions was worn a \Yay to n low escurplnent, steeper than 
it.. rig-illal frOlLtal .lop', while tIt l'od "d 8alld antI 0TH,y 1, aft ,;r heing 

'(l,lTied 'orne distance southward, hnt. not wholly heyolld the delta, were 

t1 1 ()~it 1 ill b ,u ',h rid;J:-;' Upon the delta plain 111< n., dunes of sInall auel 

Herm an Beach 

F lU . 12.-8ectioJl aCl'OSti th e uelta of tho Sauu Hill ltiv61'. HIJI'izou tal :loale, ouo·half mile t o au iuch. 

Iaro' ~ . izc, seen fl'O]11 a distance of 10 01' 12 nliles aeross the Io-wer expanse 

at the e:-:;t, ItaV' been lleap ~d up lJY the wincb, prl bably ]n I:'tly hefore 

v eg t}Ition hall ~pread ovor thi:-; :ll'Oa after the withdrawal of the gla -·iallake. 

A.. was Rtated on page ~91, in the de~cripti()n of the Buffa]o delta, 

h til tIt . ~ river .Ier o~its ill the Cl(lge of Lake Agas'iz ,'oen1 attributable t 

('.on{}it.i011H of the reeession ~ f t.ll ::. iee-sbeet. rrheir gravel and sand were 

(lonbtl ::'8, mainl r englaeial {}rift and were brought into this lake by streams 

wI icll had gathered their f1' 'ght up n the ice 'urfa ~' lnrin6' t] I j time d' 

f( nnation of ternlinal n1oraille~. One of these glacial rivers, 8upplyino' a 

c. rt Jl' p rh<. lplS nearly all of the Sana I li11 d ]t£, flowed fi'( 111 <: 11 angle of 

the ninth or Leaf I-lill~ rnorainc in a channel which has boen traeed 16 

nlile.' to it. junction with tho Sand niH hiver, a: described on pa.ge 1 G-t-. 

It.- .'mHl ana i1.li ::' Hilt "were carrietl more than 30 Ini] · b y the strOllO' cnrrent. 
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of the r v l' . t , irr ular nr ' b f l' the w(:.r depo. iteel In Lake 

.Agr,' i;t;, \vh ",1' tIt T ct once , -ttled t ( th bottorn of tIt still wat r. 

In the -, utll half of ;;;eetlo11 - , \ 1'6. .11, and in a belt which thenc 

ext d. r.ppr xin ~ t =>ly north all( out]~, th rface of this delta, a8 it was 

orig:iually 1 pO;'i ted, fal1~ towan1 t1 H: \ 8t with , .lop -> f ~5 11' ao fef~t 111 1 

rnil f 1'0111 1,125 or 1,130 f - t to ( l )ont I,ll 0 fe t above the se~J.. Beneath 

tl . , lIane, how er ,hall1lc]. have b n e1'o<1e(l b the winch;, 1111£1 ~al t1 hi118 
25 tn 7[) feet: ho c it have b ~ n blown up in irT=> o'ula1' o'l'()UPS alid .' eric~, 

scatter) 1 over a t.ra t about a ) .J.ile "\ ill and xtent1ing' 3 or 4 ruiles ~ ' ollth

ward from the and Hill Hiver, in sectiOl 29, h northea ' t part of se t.iun 

30, ~n I in ~ ction ' 1 an I 32, arfielcl and r e£ chille; , nuthward in section~ 

5 and un<1a1. .'The 1.08t southon 0 th . 0 hi1l8 is an 1. ~ lat. .<1 gTOUp 

in the ea~t part _f tll orth ast ulrt r of R eti n 18, Sundal. Another 

1 )1 t d T u p liMs 11 wtlt lIf th aUl1 l IiU HiveI', ill the northw ~t (luarteT 

of ,'0 ,t ion 16 Garfi 11(1. rrh " ,'and dun . are in part bare, b ein:)' .,'n 1'1' 
qu :> ntly dri t =>d h th - wind~ a to allow n o foothoh1 for v lo'etat.ioll; (I h er T 

portions : '0 cl tl d. with o' 'a;, or \ ith bushes and s ,( nty tlwarf 1d tr o R, 

eOllun il a~p n lI1' poplar, cottonwood, greon ash 

and the fro~t grc e. 

(tiOll~ f th --' hi~'h Ht l int.:. of th RO dunes, ill order fi'oni Ronth to 

n rth, ar approA'i.rna t ly 1,190, 1,1 0, and 1,200 feet. Tli . highest anne 

appears to b e ill. or n ( r th ')'st ] • If of til . nort.h :.a ~,t quart r of oetioll 

, 1 ::11'fiel1. 

S 'oud? y IIerluall b a ']1 " , n1 th]y rnnntled rido" of ravel and 

and 10 to 1 f high all the ;ulj< ) nt lev 1,114 to 1,l h 3 feet abov 

t1 eel, a.hout tllr e-fourtb ' of a lUi1 east. of the old Pel bina trail, in the 

we~t half f socti 11S :-.. 1 and 1G, Tarfi ](1, xten<ling: 1~· rniles north front 

th ~ alltl lIill Riv l' to the elnster of (lunes ill the north e~t qu a.rt"!' of 

ti 11 IG. 

VI CINI TY F M P LE LA E. 

( J' LA'm x . V I. ) 

h u P l' H errnan 1 each, t]l(~ fi · 't of th -, s rie whieh was forlucu ill 

th , vi ~inity of ~Ia.pl La.] ~e ('oIlt ~ POI"<11 e t"1_ ' ith tll ,ill ,Ie Herman 

a h farth r ' I lth, l'lU IB a proxil ately frOln south to north, throuo'h r 
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II :lUI' til northeu, t )rner of ~ .tion 4, tarfield It IS a slllooth grayel 

ridg 111 SOlno part hitldon by i;ca,ttered grove: , with it., r ~t 1,1 G5 to 

1, 17r) f ~ ,,'t ( b o the I" a. Fe rth r east i:-i a large area, of woodland. The 

sceorul Fl ermau bea 'h, in the eaRt part of .' ectioll 5, this towllship, and sec

tion 3:.., ~ . clfr -' of , about '1 rnile west frol11 the npper beach, haH a heio'ht of 

1,149 to 1,1;')3 feet, hein;!;' a ridge of gravel aud :-;and <11 out 40 rods 'wide, 

with vel', g;elltll~, prolonged slopeR towarcl both the east and west. N attu'a,! 

~urfa,e(~ at the 11 rtheast WIler of section 32, G dil'c) 1,146 feet. rrhird 

Flonnall l)eaeIt ruullillO' north; ill the llorthwest quarter f "e tiOll 5, Gar

II ~1d, au(l the vv ~. , t part. of ~e ·t.i )]l 32, Godfrey, a. half 01' two-thirds of a 

111ile we:-;t fronl the last, 1,130 to 1,135 feet, (',on~iHting , f a distinct ridge 

ill it. Koutiwrll part., hut farther north beillg a. flat area of gravel and sand, 

lio'htly elevated above th lanc1uext eaRt. 

ieconcl IT nnau h each, a hroad, low ridge of gravel and sand, extend

ing lorth-northeast through section 2, , Godfrey, fn In itR s . uthwe~ corner 

t -) its nor 11 line, 1,148 to 1,150 feet. The llorthward eontinuation of this 

L .aeh i~ a low, flattener1 ridg , the we~tern 011 of two parallel ridges of , 
gravt~l below that of the upper beach, extending northeasterly and north

erly throu~)'h or near the we;.;t d· of s cti ul0, Goclfre}, 1,150 to 1,154 

feet. Through the next 3 miles in section 3, Godfre ,and in the ea~t part 

of seetiol1s 0) :') and 2G and t.he northw 'Ht quarter of section 25, Tilden, it is 

a prol11inent beach ridge, with it.s crest at 1,153 to 1,lGl fb olt, sllnewhat 

steep on its Cctst ~ide, which cleseends about 10 feet to a b(jlt of lowlan l 

awl nU1rsh that divid -'.-' it front th a,ra11el b aeh (, quarter to a third of a 

lnlle east. 

r 11 -'<1. tern Olle f t.h ,so parallel each ridge:; is only 8 or 10 feet below 

the average elevation of the upper heach. It. probably rnark:-; a slight 1'1, e 

d' tl . Ie ltd h er ; but no (iorrespnuding- beach formation has lJecn observed 

011 thi~ Intitude ill North Dakota. It iH clearly c ntinu u~ H mileR, th e fir;;t 

4 Jnilc:-; extonlling' northerly anel the lwst 4 luiles ea~terly. ThesB pa.rts are 

connect (1 iu ~ "ctinn:2' , Til.I "'l1, Y'l gl'aeefnl 'u1've, t.Ite t portion of thiH 
lpadl awl it:-; extent thonec eastwa1'a being known as the "Attix ric10 '(>' ," 

t'l'l rt II :)llry alld \Villian1 \ .ttix, hn. t]1 l'~, who ]l(lVl~ huilt their ]1011::30.' upon 

it. In it n rthwanl eourse, nearly through the Inidclle of secti(H v 10 and 

. ~ 
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4 Todfr 'V, its ere.<t is at 1,1 8 tu 1,163 f' ·t ; in tIt ;; , vest ud(re f ~ ction 

3h, rrildon, <lnd along it~ ('llrved course to the llortheu:::;t and ('a st at the 
west allc1north sides of ~edi(m 2;-) awl ]11 tl w !:'ioutheast 1 urt of ~cetiull ,,","1, 

Tildull, 1,163 t 1,16~ f,~t, and ill s~etiol1b 21 al l 22, l1rov~ P ' rk, 1,1 71 

to 1,1 73 feet. i slough, a third to a lwIf of a u lil e 'wide 'x teIHL ' aIon0' 

tho east side of this eac,h in ' :> ctiOll 3, G lifr T, HI 1 in tIle " nthea ' t part 

of Tildou, having a height of 1,15;") to 1,IGO feet. 

I Tppcr beach in the soutln~rest (luarter of :eetion 11, G oclfrey , +'0 1'1111U O' 

a plain of stratified gravel and ~and a qua.rter ur a third of n Juil wide 

frollL east. to west, 1,IG8 to 1,173 feet. Thi~ l )cach n ear t.he : uuth ,ide of 

'eetiull 11 b ·COll P S fl, distinct oTavel ridge of tIt, Hsual 'lmracter, ahout 25 

rt)(l.. wide, with its erest at 1,173 feet , borde,reel 1 r a, slough 2U to ~to nHh 

wide at its oa1:lt Bide. About a third of a rn ilc farth r :=: Ithea: t ell (l ~( l 

50 rodtl west of the southwest extrernity of ~Iaph~ L ake, in seetion 14, 

l odfrey, tho ele ation uf this heaeh ridge is 1,175 to 1,178 fc pt. 

IHaple I..ak(~ , 'water surfaee .July 28, 18! 1, 1,IGC) feet. T11it' Ink , {; 

111iles long aud a eragillg about a half rnile wide, h as a mn.xin nlDt deptL of 

20 feet Hear its southwe 'tern cud, aud is 111ainly 10 to 15 feet d I'lp alou :e

it~ central portion. 

1'11 :>1' heach, top )1' its v{oll-ll1arked gravel rido· · in tIt, f 
th e northeast quarter of seetion 3, Godfrey, about 20 rods Harth of ~ir. 

li( rtun's, 1, ltiU feet. HeyolH1 this poiut, through its next 2 ~ mi1 i~ , enrvino' 

frollt a northward to a northeastward and e<:lstward eonrS0, this upper beaelt 

of Lake Agassiz is nwgnificcntly exItihit(~d, fOl'lniug c: rnassive, ~;entl 

rouuc1ed ridge of gravel and sand about 30 rods aerot's with jts 1'O ' t 1 17( 

to 1,ISG feet above the sea. 1~ vie, of this beach ridg i ' given in P l. ·VI 

(pago 2b), taken all its top, near the south lill of the. south ttt't quarter of 

section 35, Tilden, auc11ooking' n Ol'tlwaBtwarcl alono· its course. It is hur 

dered Oll tIt :. Boutheast side 1 y a tract of ~li ()'htly uudulatiug till 10 to 15 

feet IOvver, rnostly covered with BHlall til11ber aud brush aHd llOlding h 

qnent 81 nIgh.. and lakelets iu its \1)1'8 ' S tOllS. Th top f th 0 boach i ", 1 t 

vvooeled, hut :::lIllan trees and hushes origiually eneroaehed upon i . slop "S. 

A. l' ad xt >lH18 along the 'l' ' st of it, eurving portiou f r a distau e 

ab out a luile through section 3G, Tilden. 
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The 1 ar·ll ,vhiclt hon1 '1" the n r th w cost , ieI of th Hortll ast part uf 

Mapl Lak sh d .' nt f t. 7 f t llortlnv ~ t, arc1, l' Lt' vay 6·un1. 

the lake, ill it~ width of 1 t 1 ~ 1il '. 1aple Lak i ' PI' T ntod frolu flo w

illU' in this t1ir,·tio11 y a beaver hun llC ~IT the 1 k .. 'rhe ereel drainillP' 
~ 0 

thi ' Inar ·h where it intersects the uppor Ga ·lt II ar the east line of tIl( 

north a::;t quarter of so ,tio11 27, n v Park, liaS a height of 1,163 f et. 

I-Iere th 'eh kirt.ino ' the 11 r th sic f th 1m: r· ll is 'l flat leI 'it f 

gravel and sand, a. fourth to a half of a milo or lTIore in width,bighest lie..: 

to th nlartlh, abuve wllieh it ris , 5 >3 feo in (: In c1 Tate lupe. Its 01-.. 
yation ili the Horth half of sections ~() and 27 i. 1,1)9 t 1 172 feet, 1 ino' 

even 1 ur2 £ ot low ....r than tho Attix riclg'o, Nhi h Ii , ~ s -n:1O two-thirds of a 
lllilo farth l' n Ttll, in the ' nth half of 8oction~ 21 and 2. Thi ' l' It of 
boael ~)Tay 1 awl sand eOlltinllC' 6 Inil in a II arly due-ea t course, and 

y 11 t that it extends still ca;'tw:1l'd al no tl C llJrth Hide )f a 'rer:l,t tnru'l.

rack ~w(unp, which b lo·in::; ill section 34, Bad' =>r, and is said to b 8 Iniles 

Ion ", ~1aplo Lake c n 1 thi" (.Jl1ara] ,w( p h lel 11 san r :'>l( .tion to the 
upper beach ridge, which wa' harrier between the1n and Lake j~ c; ssiz 

and which now whollv or al'tiall-v ob tru ·t, th drainc e f the, ~ area , 
,1 01 

Third lIm'man beach, a SInall ridge of grCl.yel and sand, extending' fnnll 

;;'ontl.tw . t tu northea~t, 8 t - 1 r 1 wide, alld Ti~illg 4 or £,(:t, cr JS. ·1 
y the Jrook,_tOll road ill t1le southwest quarter of sbctioll 23, Tilden, and 

so 11 tu reach a ' least a luile ea 1 way fi'oI this l' <: el, 1,146 to 1 14( feet. 

N atul'al surfaee at the 6uuthca~t cor11er of se tiOH 15, Tild n, 1,134 fe t. 

F ourt.h lIenn::tll ueaeh, crossed hy the road tu Orookstu11 and R,ed 

Lak F all:-; li '-'ax tho entor f tll south .lHst quart . f thiH ,·tiOll 1 , 

1,L;..J to 1,134 f et. This is a well-Inarkecl oTavol ridge, lna,inly single, 

bnt t,y fula where it is cros~ :. 1 1y this rOH,d. The di~tanc. of 1 lllile h 'H' 

b tween these third aull fourth IIonnallbeach s eonsisb:l of till, with a 

nearly .."'rn )uth surf£tce, 'which ha~ b \vldel's up to 3 and rarely 5 foot in 

dian: t -'r nit 1111111erollsly scattered nv r it. ~iouthoashvHn1 from. th tllird 

to th first or upper lJeach the surfa e mostly i ' 'and and Tav 1, with no 

bowlder. 

1 



HERl\IAJ.: BEACHES NEAR RED LAK B.· 03 

E AST\VAR D TO RED LAKE AND THE BIG FO K OJ<' AINY RIVEI' . 

(~>LATES III AND XII.) 

A por tion of a shore-line f Lake Aga~siz, probably th l l i ·he.t ill th 

Hennall ~ 'erios of beache~, has beon obserVE,U on and 11 (1' the southwe~t 

line of the Heel Lake Indian Iteservation, between Hill and Lost rivers. It 

\vas seen noar the north side of sections 31 and 32, and ill the "utral 1 ~nt 

of sections 27 alld 2G, township 150, rRnge 40, also for (1, rnile or lllOre 

t11ellco eastward ill the l' '. ervatioll, 1)e-ing 15 tlJ 20 Iniles ea8t-northeast of 

~Iaple Lake. The area is 1I1O.'tly prairie, and the beach is well c rlilbited. 

In the southwest part of township 150, nlrllg , 40, the each riclg of ('oars 

gravel runs along the northern border of a roughly n10rainie belt, whi 'h i . 
a half to t\vo-thirds of a Illile \yide. In sections 27 aHu 26, ailc1 ull\nu·d ill 

the Red Lake Resel'vaticlll, the beaeh is a tyrical gravtJ and san l rid~ , 

cOlltainillg' pehbles and cobbles, lwarly all of Archean gneiss awl er 78tal

lino schists, up to 6 and 8 inehes ill dialneter. Its trend hero for [tbuu , 3 

Iniles is nearly £i'orn west to enst. On the south, within abuut 1 lIlile, i.' 
a typical 1110rainic helt of ulany hillocks, knolls, and ridges, ,vhich cover a 

widtb of sevoralrniles and rise 100 to 1[,0 feet above the b acll alld the 

lcrw, nearly flat traet that was covered by LaJ{e -<tlgasslz on the uortlt, eQI1

'isting in largo part of nULl'shes, throuo'h which the L ' and - 1Iual'~Nat r 

riven; flow westward ill llHmndering eourses. 

About 25 Illiles fa,l'ther east in the Hed Lak , It l' c ,tiOll the r ad L ' 

froln Red Lake to ,Vhite Earth 'ross s a beach of Lak J\g'Hssiz, which i . 
prob alJly tho highest, being a continuation uf the fCll·oo·oing. This lJCmeh 

rUlls nearly {i'Olll "vest to east, awl is appl' xirnately 40 £ .et au 'lye H :.d 

Lake 01' 1,210 feet above the sea. It is a ridge of saud and fine Q'ravel, 

cros G(l by the roacl ahout 2 llliles 'out1nvest £1'0])1 Bio' Hud{ i}' -> k and 

Shell La,ke. A gI'o e of red piues grows all the beaeh, but the till OIl caeh 

side bears white pine ', Following the road to the 'outlnvest, a, helt of 

kalnes is entered about three-fourths of a, Inile fi'OIlI the beach, -which con

tirlllGti to Sandy River, having a ~lll'fac of lllany knoll~ ancL short ridge~ , 

with no observabl pa.ra.l1elislll ill their trends, the er ts b ing 10 tu 20 feet 

above the inclosed hollows. 

, 
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The st a '1. 1'11 J.' l'V~ ti 11 (If h npp '1' shor ·-li of I alp-> .\ , iz 

HI llorthorll ta i~ 1 lUI', II r~ .0 \ . , .\ inehell, mil l ( W.·trillg'T 

Hi T " III ru e lllllHJ1l1 y kllO\- II a.~ tI l ' Rio' I~ rk of SUJne ")() 

Illna ' eu:;t of H ,c1 Lnk " :I n hi, d ,,'eril ti .ll of tho 

1\11'. vVillchell writ . a. f 11 - f he 1_ ':: lit , 11' feet 

<:ll • til a, ·F frul11 a •..:l (] l 'nlt(IlU' Oil the 
nurth, iudi ' c · iug la 'ustl'iuu 1I lulatir g and l' lliuo' 

tour on tlw . )utlt a,uov' tll Ag 1Z: 

t t e H1. of 7~ miles the fo of a rapid 11 " r1 n -11 lf Hi mil · lOllg i. rca 'h 1. 
A t the foot of i iH a b am of' O"a .l a n!] a nd [1 r bal>ly lIe 1J ach of J jak Aga izJ. 
Ii ' a v l'Y ditfel'ell t ort of aul" fr( ill th se s n belo Lere. It i 'tl'atiJied, r par

tia.lly ~ , but u t h riz lLL lJy 11 r all III t h am directi 11 . It look.' like a, •'tratitied 

river (le]) it. lHl er it Cl' p.. out a littl tin a oot 

or two can be i) 11. Thi i ' '111 po.-ed 1>' ' I' t Llceous. ':t- * * There (r me uy 

limestone pcbb l in th uaul : I)V th 1a ..; , hut II hale is ' e in it. 
Thi rL I i I i vel' uu irnm ~n~' numb I' of bIder.. .M t f thcm are horn

bl ndic bnm. s but oth r l'oek :11' ft' quent. ]\{allY of tIt uwhl l'~ r Jarge and 

stick up sevcral feet abo e th \v t r. short dktallce TIp t he rapi(l i "L maU i ' latllcl 

which s \ems to be made of om Ider::; amI ' .. eovcr d with t , es aDcl bushes. ~ * * 
A v the ra.pi .. Ilualltitie:-; f u)wl(l l'.~ 1'e cell, "hil \ bel W onl r a ; w weI' 

f 11·· g nCl'a l I vel, a U orc, but ' 

k oIly. ~rbe e ll - c re of sun I:: nti grC J I a tl cOlh aill TIm 11 m r gra ·1 than th ' 

below the rapids. Thi is auout D.) mil H up ili I'iv l' proba1>l r in town hip 63, raUb 
..;.I~. It s em " PI' able. that th r apid ill t i ncd a « ' . on the houllda.ry or 'bore ofT 

the '"la 'ial Lake gas i~, :: .ud t11:1 all \ f th riv I' b 10 t lli r a,pid is includ d ill tho 
ancient ba in.] 

BELTRAMI I L 

Th t' nt SUI'V y for he Duluth aud J iUllip ,ailr a ], pa .'lub0' 

llOl'thw t 1)y the ea... t en( _f Re(l Lc ke ~ 

of th vVood.., sho\,' Imt rlTI ~r f tlleR 

th Intt "1' > O1llevvl at ] 11 re 

n'a~SI Z, Tl h e: ·Itt o f ned Le: k 

the La.ko ' th .', In 

1, 5 63 ot. r orth 

larg' 

th, ) ;-It sicle f tlt -> La.k 

s 1i s (; bout 40 fe >t alla 

. ,It :-:;t lev 1 of La.ke 

'ertaiued t b 1.,17..... 

http:houllda.ry
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BEUrRAl\I I IJ 

the eli I( b ~tw " 11 tl f the Bow

Rainy 
v La,k . 

lie ,1 r tll whol l10rthern and llfll'tb w ·t I'll 

railruad Y' ltinu(lusly 

be lld Red Lak ; 1 t t at a Ii· t;: 1 '0 of ;.;9 lnil 

~ht w an a 'ent crussiu ' the h' 11 t beach of 

~g' .. iz, which th re is 1,215 fe t ab v " t ll B :l.. The 11 17 11til ,-. 

tho profile e~ tenll or " the n rth ,asterll edge uf a large island of Lake 

Agas'iz, ri in~; 11 that line to a maxi llUll 1 j 'ilt t f 1,2 3 fect, \\rith 

ill{ '.at ly Ullllulating drift-coy r l surface. In the n ~ · t 1.~ nUl- , hie}l 

pri ' tit · tl '0 n t II a 'imilar but ~ 0 th ~r lrift SUI a ii· the hio'h

.. t . 11 r ± Lak e>' siz to the vVar Road .River, an affiu nt of th Lak 

tl d.., t PI' -file cr ~ . ::; d , ..uece~,jon f ten low r beac11 s of 

Lako Aga siz, 111arkin6' tag s in th 1'adu.: 1 upliftin the hn 1 ~.lld 

' f the Iak , their .- ltitud".' above the s bei 1,196, 1 , 1 7~, 

1,1 , 1,127, 1,11f', 1,1 . , 1,09 , , 1, I d 1, )87 t. 
'I'h ' 1 dat shov that Lak A o'assiz in it~ hi o·hest . ag had " Ie ' e 

i ,Ian 1 northwest of R d Lake, 'Olnprising th - hoc dwater. ± nUUlerous 

"tr ;o, 111 ' fiowiu O' utwara f1'0111 it to the Lake of tho \tV d" Rain, Iliv 1', 

n, a L ak , the R. 1 L ·tke I~i e1', . ,uel th Red River of the rJorth. This 
i ·1 ad had prohably a dianleter of 40 l11iles or Inore, with an crea :o eed-

1,OnO .' luaI' · ile. , f whi 11 apparently ill re than half i in Beltran'li 

COUll T th portion farther we t being .} i fly in ~larsh' II uut.y, NIiuu.i 

F r thi.' tra t whieh had before been snpposed. to be . ulpCLratively low 

and perha]J> wholl beueath the high t Ie e1 fLak A '::1' 'iz, the llcune 

ltr nli lj"\land is propo~ed, in rec gnition of the xploratioll of th reO'ion 

of Re 1 La e and the Juliall or mo t northerll sour 'e8 of the Mis 'i"ippi y ~ 
Beltrami ill 1 .. 3. 1 AH Prof. N. H. vViu hell wrote ill the hi torie,aI 'keteh 

her 'ited, this district ' i._ still nearly as wild alld unluh.:,bit ~d a' wh n 

1\fr. B J tralni pas~ 1 through it." 'I'h limits of B ltrall1i lHlaud are shown 

Pl n ' Blat Iy .' II PIs. ..:., TIl, and other maps in thi · vohllne.2 
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rrltj~ i,'land li ' i ll tIt ~ 111\' ~ f 11 riliw h va·J a llUll nillwar . u ti 

uatinll of the lYle 'ahi ur ell' tit J ,)raiu =- f t1 le 'cr j :l, ' lIU:p pe(] ill 111l1le~ot , 

whicu next east f'Olll tho l UllTt · f R (1 L(k ,rj " ' 1' p l' _mineutl tu (i 

hei!:;ht of I f) () to ~OO feet 'or a Ii 'tau , f, ahout H illil > upon tll;> p u in 

sula divi(ling tho llortherll alld ' mth 1'1 pnl't~ f the lak '. L il . 11 ad r tll 

ontiro w . ter ll half l' t v -third~ of 1\1i11] s it, thi~ wh'Ole l' i 11 i d ply 

dl'ift-eover ecl. No outcrop.. ( f tll . 1 ,(.1-1' ,]\.~ ha y .t 1) ) 11 f und ) tl 

1ar '0 p ortio 1 f the ROll Riv .1' 1 a~in lying ill 1\1"i1 n ~ot<; but tLe consl i 

nH1S e 'carpnl<:.mt of;reta e OllH ~haJe ~, uver~pr -'ad y <11'1 t, ,t1 n o' t 

border uf the R · 1 HiveI' Vall ~.-, W Ih;; penetra tinb to 

thi' great valle plain, and the topographi f ntur , . f tll '" Ian- ri -ill )' ec :-;t T 

ward £1'0111 it with n ar ly tho a n t a.' n il t1 we t, 1 c 1 t) th ~ 
:>Ii -f th 'Lt the a~tel'Il, like the vv , tor11, 1)01' leI' of this wid rall y i ' funned 

b a ll escarpmellt of ~ reta' " lH Hh a >~ 1 -'u-'atl1 the drift, an I tll( t th lll()d

erat ly 1J rated area f Bl~ltl'all1i I .:land ~ullsist~ uf these . ' h ~Lle~ ellveloped 

by tJl l a ial and lllodified drift. 

TIlE :>plDn n IIER~IAN B E A H i ND n EL'rAS 1 NOR'rn 

D R OTA. 


FROM LAKE Tf V ERSE NORTHWEST rr IILN 1:. 

PLAT ~t) x .'m NlJ xxvn. 

F r In th ~ontherll extremi y of Lak ~ 'a ' :-;iz, III ~ ·tjOll 1 L Jl

al'dsville, Tra erse County , !\tIinH. , th ttl pEl!' or Jlel'luctu bea~h ' ctell.d:-; 

nOl'thwo~tward 7. Iniles to the In : t ~Ol1th :.)1'11 h uel uf th -> Sh -'y un RiYer, 

Tin RansOlll uIlty, N. Dale, aI cl th 11'0 itt! 'ourse is 1 1'1 d ue north, but 

wit.h ~Iigh1. defleetion w estward, t t h illter11c i " l 1 uular , The lile uth 

of Lake gassiz waswh re no .r a t'l ug'h 2 to 3 ruil /8 -wide, with frequent 

area.' of upen water , trilJutm'y to 110 Bois a es Sioux Riv '1', st.r teL ~ 1't.11

ward fr())u the northeast c1 of Lake 'I'rav r.· ·. On the w e"1. side of tlli. 

slough aHd uf Lak , Trav :>1" > bluff.. of till r ise 100 to 12 '" f ~ t; their p~ 

and 1.h ' rolling ~urfaee of till -whi 11 ex t n dl" then > w(-:~~tward are 1,070 to 

1,1 f -'et abov tl -, . ' ·~ . 

'1'1 hc
1:\ 
o'innino> ()f th n,11)er or H el'nLall . h r - il w : t (f the B i ' a 

de~ -lioux is in the llorthe' ,t ~ 1'11. l' of South IJakota, i ll 'octiolls 1 3, auu 

http:carpnl<:.mt
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4, t "llShip t1 llortlL lin . t11 

It G b out a mil 

vation 
foet abov t al 0 Lak 

~ ~ it , fu· ,t (r 4 m' e th t 1'1' - ike lakowc:rllnargin 0 ' t1 ' ~ it 

'an HI gray 1 Hweel ' with (0 (1'eutl 'ur e .: , 1'1, all. n ortherly to a 

uthw ,'t quarter f · ti u ' -1, t wnshi 12 , ran , wh r ~ 

. t ~'11 ' quito aln'Ui)tly, taking' n arly tlue- v t curse £ r the next · 

t the we..t "id f · ; C.tiOll 31 of till , t wn hil . 

I II the n rthwe, t uart r f , ior 3, t wnshh 1 ~ ,rang 4 , a t 'rd 

ec: t f W. J . .1 11 '.. hon::; til a:c "ut at tll j lllGlrO'ill f thi 
b 

"lev('l,ti of 1, )0 fe t, cLp r .xi :: tel . 'Eh 

It a. half lllile wi 1 . 0 asional 

t 1 £ et and 50 to 10( £ et 1C11J, wIti ,1 \' 
1 eIt, ::. pp a1' to av L 11 11 ·aped up by tIt 

tIl PI' t tiue 1 Uti tl f g 'a " anuoth l' her 

v r 1. 

'VV]l ~re thir f I1nati 1 e11.t I' Nortl 

dry , andy ~oil, a tIl 

11 t1 and 

H.: r o Lak AD'e lZ t 

rod' 110rth f th 
C)'am t th llulthw "t n a. ' 
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the llliddle of tll ,vm;t Hide of ::' diuu 1, to ru.-hi} 129, rallt, 4, . At tIt 

latt ,]' lucalit. it it' a l()w, \Vav( -lik ,' l'i 19' uf 15i 11<1 aHa tilltl ~Tav ·1 , alJout 

1,060 foet abov the Don. Ull tll ' south i' i .. 1) r l 01' ~d by la J ! t.o 5 feet 

lower f l' n, vidth uf 1 ~ J , il ,~'. .T. n. i rim ~ , well, 13 f n t d p, at th 

Houthwe~t (;.orne1' of section 31, II this luw tract lltsiJe tl1 h)~ It riLlf., , 

encountered only yory fiue tratifi J l sand, irl' g ular! laJni11ato,l awl conT 

taining UU]11er ' us tubular lill , liti ' eo 1erctiollS. 1'm'ther to tho .'()Lltlwe~t 

aud we t, a gently undulatiug' surfaco of till, ~"ar I igh l' tll<1,11 tL -' 1)eadlJ r 

of Lal...e Aga ' si~, stretehes a, a r ::; ventI 111ile , b youel which tho hi/:;h

laud of the Coteau des Prairies is is 'en iu tIt far dish n ' ... 

The' Herlllan beac! ' 1' S ' -, tOWJlshil 12 , l'<n go J 9, in H ,liag ollfll 

oW'se, enteriu()' it a half luilu 110rth of it::; suuthea't eorller awl l'Ulll Li Il;':; 

11 rthwest to the north ,ide of sections [) an d 6. In .' 'ctiuB ... i3 (Ill tIl 

northoast part of sel',tion 2~, it~ ~ l va-tio1l i~ al nt 1,Of .J f .. )t , but it. (lUll I:i 

rise 3 or 4 feet hio·her. 1\...1. the luidclle f t.he north side of sectioll 1G it is 

a ridg of Hand and fine Tavel about R rods v id , rising' 4 tu 6 f· V;l 

tlw land 011 eaeh side. Its" ' ~st here and for a lnil tn thl~ s nth"Clst 

and llortlnv ~ ., t i · 1,0 0 tn 1 ,06£) fe :.t ahov the sea. ortheastwanl th .. 

~u]'faco falls about 20 feet ill the fi.r~t luile. 011 th' ,01.1thWt~st side uf thi : 

llistinct beach ridge, a, SH.ooth, ~light1y undulating; tract 1~.. to 2 lnilos wid ... , 

"'xtculino' through this township, eOllsists of saHli and fine 'lay y silt. It.. 

elevation varies fr0111 1,055 to 1,ORO f ::nt, (. ttailliug' t.he latter heig ht in tIl 

northwest part of the t wllsiLil" TIllS 1 -'It, with its contiuuation south . .'t

" rarc1, previousl T desel'ib .. Ll, WHD doubtless covere y LaIr \. assi~ befor 

the erosion of its outlot to tIt level of th H er an Leach; but its stratifi J 
saIHl ani ,jlt appear to be ]nodifi 1 drift rlepo ited 1 T .' trean18 fio ITI tIt 

Inelting' iee- 11eet. T he glaeialreeessioJL It 1'0 \ T(l ' fron} .:(Juthwe~t to north

east, and this \Va.' probably cUl a - nue ( f (lrainar;e durillO' 'L .. lwrt tiruc, ( s 

wa::; , h wn Hl pa 1rO, till the cOlltinued retreat of the ice left a eOllsider

~ ble xpansc of ,'Vater, the b ·ginning' of Lake Aga:-;~iz, het' eell itself HlHl 

the ::;ho1'e. 

In th nortl part f s ctiOll !) and 6, town hip 1... , ran' 49, and ill 

ti llS 31 and 32, towllship lBO, rang 4!J, this eaeh (Hlsi~ts uf two or 



9 S N 1 T. 

tllr pm (Hel wa' -like rillE; \~ f O'l'H.Y .1 ( 11 1 .. an , llivitled 1)y clepre-siolls 

all eighth to :L qunrter of a lnil vide and ;) tn 10 £ et lower. 

l'l!i~ helt l' ac11 e: 111r th to tb Li J'htniI u'H (or Thun len; N t,l a Ina 

HI <lUll ..f fine l-'HJ d (. 1. ' TIl, p. 2() partl ~ r bare ana no,,, wind-blown, 

lmt ll10sth
.! 

r C,QveJ'e 1 "{i tl! Rltnt t d nO<1r the center of 

-ectioll 30, to, th uth i~ 1,O{) f \t aHd 

i tl-; top 1,120 " aboye the sea. It co Ten; a spnc ~ about 

a gunrter of n i ll exte t f1')1 onthoc ;-;t tn 11 rth :. ~t, "with Hoarlr aR 

' '1' at width, anti ri ses ill two> u nllnit.- of n earl y equCll llOight. The Lio·1tt

l1lll eRt iM the rllost pronlln I t i ll '1 ~erie:; of dun s, el.- wher risillo' 
11 .1 to ' () fe ,t, l11041y gra~s >(1, , hi :11 " t -'ua.. a 111ile or 1noro to t.he 

" utllec\. t ( !Hl is tra 'ee bi s ventI Inile.' north,vest to tIle -Hst e11(l of a yp. r 

;>t 100 f et aOC th culjac ut 1 'vul , with 

t a ovo the soa, which stretcltm; about 4 111iles 

in a west-northwest Gonrse ill the south part of township 131 rall O'e GO, 1 

to ~ lllile:-; I_outh of tll ,Vila p ' . lliver. By wiuch, (~l'odillg- and ,1riftin o', 

the~(~ ~ Cl \1(1 hilh~ wore IWc1ped up fl'Olll the IIennan beach awl its a~~oeiated 

b(~lt of lllodifiell (ll'ift, pl'ol)Clbly :-;OOll nf .,1' tIw retreat of the it;. , tll 1ll:::i1 

thnil' fOl'1I1H han~ 1 eon 'i)llstanth
,.I 

·hano·illo· Hill 'U that tiUlC. 

()nt.· ide the area of Lake }~g·Cl ..sih tho tiontlnvest part of RielI1nnd 
Qunty iH till, In stly undulating' 01' 1110derately r( llillg', 1 ut ill 1art I r 111i

11 lltl )' hilly, '\' ith r()llu 'h 111o l'a inic contour aHd :lhnnclcult bowlder~, Taylor 

Lake, approxin1atel - 1 ;) ' feet nb()YL~ tll( Hea, 2} luil .~ W::lt )f th Lig-ht

Hill r,' N . t, j~ a ry b ~tntif111 :::;lwet of wat r , hwdered by a :::;alH.ly Hhore 

nnd a 1ar;-," (ITO ~ o ll tho north, cnl Y (l, ..h, 'u of b wIder'" anll III railli , 

11il1H DO to 1r)o feet chln-e the lake on t.he west. These hills and lDost of til ~ 

Ink ,: farther we~t ill thi~ I ~ ill t hay' 110 tiJllhcr. ()rthea~twn]'(1 t1w ar a 

tlmt '\ ilH co l)y Lak .. AgC1~ ' lZ j~ 1Ll()~tlY Hllloot] I allll nearly fhlt till, 

with frequent lwu':-:;h y tra -t.- ealletl ~longll.', l>ut ,vith only v ' ry rar":> awl 

Hll1n.1l Ink 1 ·tD 
• 

\ anLak, 0 Inil .. long, l'eaehes ti'nn section 3 t() ~C'etinll 7, t()wn:-;liip 

1')t ran \ , rd, h · v iu'" ;111 e~ti_nmte(l heig'ht f 1,07() feet al , )\r(~ tIll' ~(-~a , with 

i i l'an. i :l ii n ( 11 ab rig inn l Ihkoj,: IJ:llI1f . 

http:Hll1n.1l
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UIL u at.in tin r- t 1n f co t h ib'l r 11 th II )11;h a -t clid () t .... 0 f) t hio'h r 

th south awl "W ~ t. 

Th IT rrn:m 1 H 'h, n 'illO' f fin ,und, 20 to ':..f> rod wi 1e llll 

f t hio-h, 11 ~ r tho . )uth liJ l 
treIL l ~ t ( th W' -nor In 

a 1 . 11 tL 1l rtL, tIt ,'inkil lO' 
11 1.11 

the tin1 of thi h~ach, 

f l't to ab 11t 

atrug' ill 1'18 A b t 1,100 :tlHl 

half nril S llorth f thi. b ,a h tll il l Ri .r 1, ' 

cr ~' ,tl 1 "' hric. n :1r tll /), t wnd lip 1d:" 1'llll g'P ,)2,t 

n rtll t( 

.rid , with :1 J pth of about. 

t m h n l , a .'ixth t il a t1 111' l 

cl Y the 

ut W IUlnl'>], ~ ami \ n t.h to 

oth f 1'n l ati I .. hn"" .J , 

"E lk 
I', 1ut ' l1W 11 1', c Iltl th 4 wi Ii-] 

c ilroad, tra k }t 

~ nin . r st 

11 tlt i:4 1 ve1 t ' P nly 2 orLn 
tll north of th" 1": ilrua 1 11 

4 ()J" :3 '( t a j l1111Ug lantl 1II ro<1s it ~ ,. 1 th ,:4t ~t11l1 w 't; 
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anoth r :-leaeh ric1 0 ' fon 1 1 (lllri no' t . alU stag of Lake 1-\gassiz, a thinl 

of a nu le farth > , w ~t, '1' . t a1 d OTa }e, 1,O~ 6 f ~et ' lana -.loHo nst, 1,081, 

v t 1,087 £ .ot; tn k at ~{illl l', 1, 97 f , t. 

Th 1I rrn n 1 ~a.ch Vi t an 1 nOTt~l f W.'l1 bl1ere has an irregular Rur

fa ' , \ ith h equ nt h mnmock. ' of .'awl h c I ~a 5 tn 10 foot aboy , adjacent 

11011oW8. 1\fost f th c1 ue~ are HOW Tas~ed. Frorn near "\Vyndrnere J 

thi ' h ei. ell, with n' ~ 1 lit .'m( 11 Inn :' , X·ll 1~ n orth through the west eclg) 

of tuwnsl ip 133 rang :. 51, all tit n '0 westerly to another tract of prOlni

nent du " f)(} t lun f - -,t a ove the I 1j ' " nt , 1 rface, with their tnp at 1,100 

tn 1,150 fe t, whi ..h x t lid~ -,bout 10 lHiles in a v{e t-nortlnvoHt. course 

from . tll J ; nthw '1 part of t (HVn'hip 134, rallb' ~ :2, to the e<1Ht part ()f tUWll

. I1ip 1 4, ran~e £)4, tel'nlinating' al u t 2 lnil .' a .. t 0 tho Sh \y ellll River. 

Li1 tIt 'i mi l ~ r h i TIt dun;; ' south of the W ild R ice Ri, er, the~e are In aiJlly 

c .v r 1 hy h '-'rl ,( b ", buJ les, an d ~n nIl tr ~ "; j hut luan)' portions are HOW 

beiu . drifted .'" th "\ illtl- " that tll y are wholl : destitute of ve getation. 

'I'll .. ' lUll . 1 ~ r k the . Ul'. f the .ff ' 1'1 11" 11 )e. cIt, here greatly iner(~a 'eu 
in VOhll by delta (ler o ::;i t~ fronl the Sltey ellne River. 

~J n i.ni l'"nnl]" ana hill ', rising 2U to 50 fe t, ~vith plentiful bowlders, 

lie -.10.' ' v t of ~[jltl( r, extending ill a belt from 80ut11eat to northwe::;t. 

'I'll y c l' referr cl to t118 .. 'v nth or 1>ovro HlOraille, ( s deseribed in ~ha.pter 

IV. N a1' L i, 011, about 15 miles northwest frOl)} N[ilnor, .'onlO of thc~e 

1noraini - hills [I re quit ~ nspi 'UOU. , l'i~ing 100 f et or lIlore aboYG the snr

roundin g' l1ntl'Y. 

E idence of a sta'" of Lake Agassiz 20 or 30 feet higher than that of 

tIt H el'm-m b acll i. f ulld, as before noti 'etl, in IIl<Lny pla -'es al01 go tho 

southern pc 1't of its bo lelar T in North D akota. '1'he portion of this glaeial 

lak £ rJ d '1i ~t b y th e r I " ' ~iOll of' the i· 8 IDf' to lw reaehed ii'OJ}]Ce' 

Lak 'Trav 1'S to the 811 yenne Riv l', (Ind its 1 I appears to haye been 

then n -A nrly that of th 0' 0 'a1 '"' urfaee (,n 1 the top of the bluffs bordering 

Lake T\'av 1'8<-. An x )lanatiou-of the _nditinns probably pI' <.hwing thi::; 

)r tage of tll -. in ip i nt glacial lake, with the r~aRcms why it wa~ 

IiI ited to a lap} rati (~ly sh wt xtent OLl the s( thw ~ ~ t "' I'll b rtl~r of the 

lal ,, 'ea, has b :> 11 1 rosented . n pat:; " 150 c n<1 211. 
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PROM 

r LAT ~ ." - ' II. ) 

The high ,s1. level of Lake Az:JlS iz Uf'ar 1\111noriH 111ark ~d 1 T the '111nor 

beach, already Inen1.ionetl, whore it i~ cru~~ea by t11(.J l'nilroa 1. 
i. fin lao y sand, in sonlOw]w,t, irr g'ulal' and interrupted lenT ri<1o'08 mul 

terraces, abutting at the west on undulating till, whi h oTaduall rl~ s 1 

or 20 f t hig'her, while 11 the 'aHt n. d seent f 10 I' 1!j fe ~t within abou 

2 rods is sueceecl(~d b a flat area, whieh thence sinks very low]y- north t 
eastward. The ole\ tion of the :Mi]nol' 1 n.ell at tb railr 1 i' I,U8G:C 1.,c; 

awl at lVIr. G. "'. awsoll's house, at the l11iddle of the east side of section 

I 
~ 

22, to'wn8hip 133, ra g e 4, 1,092 f-, ,to ts curse hetwe n the8 pint; i ' I 

north-l rthw'st, ( 1 thi' is continued to tl lllouth f a fonner (',hanne1 of 
th ihe Tenll River, near the center of section 4 in tIll.' t ,. nHhip, ))li] ~ 

efLst frm th, ill ,t southern end of the riv 1'. 

DurinV' all the stageR of Lake A, )'aH iz th Sheyenne River brought 

into it mueh seclilneni, ea.rryin~_; the 'In T farther than tIt _end and 0Tav 1, 

'whi -h weI' laid clown nea.r the riv r's n10uth. E xtensive areas of th . e ~ 
originally flat bods h;:l.,ve been ~han:)' ,(} by wiI d tion to ir1' ~ 'ubI' grolll _ 

and elts f ~and hi11::; or dun ,which var}' fronl a few feet to 11101' than 

1 feet ill h ight above the RUITounaing level. Besid . the lnT~)' tr~ :t of 
th ' dun s before c1escribed east of the Sheyenne Hiver, others of ev ,n 

greater xtellt and equally oIlspicuous h r<1er the ri r r ~ nd l' <. ·1 2 or 3 

lnile fi'OlTI it in the northeast. part of town hip 135, ran ' r, 4, and alor 5 it 

llGxt 15 rniles. 
vVatercourses fo1'nlerly o · upied by this sh'ean are found we~t of 1,11 

l\lilnor bea 'h. One of then1 is Inarked by a sandy flat, which rec eh ' 

1from the present course of' the Sh y nne River, in s ·tion'l, township 133, 

r c; l1 'e 55, 8 utheastwanl through it wnship 133, range [)4, to th vicinity 

f l\lilnor. Another runs ii'01l1 near the lni.Jclie of the ' uthw st larter of 

section 32, ten nship 134, rallO' 54, al ( ut 11 111i1:.s ea. t-south nst t the 

I i Ill] f .-·ectitH 4, wllship 133, range 54. This is a 'hallnel 30 to 50 

roils wide, a.bout 40 f.,:ot belo, a ridn (j f 'oar~e 0Tav 1, whi·h ext )11<1 

along' it-, n 1'th ,nst sid::>, 1i ' ing it fr0111 the lower ar =>a that \\ n" coverea 

by La Ag -siz and fi.'OUl the PI' 'eut alley of th river. Th cI'e~t 0 tl 
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riu(r is n <:1'1 it t UI 1 a \ idth T 10 t r (18, anI i 7f) to 100 fa t 

ab v th 'I el', einO' highe;t w st v' r .t -ont- il ~ I b l :> ~ and 1bl . 

f all ~iz " up to 6 inche. '11 flinme t,el', ~ h ut half 1 ein~r 1"1 1 tone aud 

WellS PI' <- 1 1 T croll 1 cluriug the fi ln r " a o'e of L ak e A.C?'C1S:-;i z. Sirnilal' 

g'l'HV 1 0 ,e 11':::\ on the Hi(I u 1 blnff, 1 l f ct high, nOl'tlnVi Ht 

of th ~ lw , CO" 11 , Hi T l', in the 1 t.h vest ( u; l' tel' )f section ..,9 tCHVllHhip 

134, rallO' 5-1:, 1 ut a rc niH ' :lui ('e ( f till .-t 1llCl · then e n r thw , t. 

T h ' 11 i )'ht of the 

Its hottorn lana ne;u' ~h -' .'outh 

lJen] , d ) U c thirc1 f a 1nile wide, i· 1:") or .:.1 0 fe t a v:. the owlinal' low 

t 1'1U of fOllrte} al" preceding' tlli:; HUITey 

1rift C CHI, f und the {il'~t 

r ,'( 11 tim:, r nch , th' height. Bluffs 

rn r of town,' h ip 134, r <-Lll(re r-1:, ri..e 1 tu 

Blu ' f ill -1 ' w:t of th J 8h '7 n 1le Riy l', in ~ection 20 township 

1 4, r:ulg 4, 1,1 to 1,110 £ t j 11Ind rat ,Iv nllil :-; till· uart l' of a 

mil farth r W 8t, 1,115 t 1 , 1 .)~ . t; ,;a l in " , ti ll:; 17 and 1~, 1,O!:)O to 

1,13 ide ot' the ri yc.r, in .. e t~ons 21, IG, a.nd l7, 

1, 5 tu 1, 75 f et, a ~, ' >fi l ing n 1'tl as wan1. Pl' luinellt . \ 11 of till 

W B )f ~()uthea~ t taTter f section 30, t OWl1 

riO'jn, 1 nl()und~ on it , 'rest., 1,113 fe t ; 

c d ol' IIi0,11 "Ht portions of tll , area, 

R~ tioll 30, 3 or 4 lllil.,s tli ,taut, 

:>t, T ~1'y 11 

n westward f1'o111 tll1 : 
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~ 111 ~ at larl · Fl'Oenlke'::i house, ill the Borth .. t quart.er f1. 

~ecti 11' , towllship 135, nlllge I)4, 1,07f) f :. t · hnttOlll land of the ~h y
enlle Hi ~r dose vV ), 1,039 to 1,02t} £ t; rdinary low "water of the 

riv r, 1,021 f :. t. 

Porti 11 f ar a f L r k \;0:.(.> ,iz, [\ Rtrip ( fourth to a third of a Inile 

" i<-1 :l, ,,' .1st. of th Cl She :.mle Piver, in sections 32 and 5, a half lnile to ~ 

1 iles . nth of Thlr. Fr) 'Ink s, 1,06;') to 1,07:) feet. IIennan beaeh one

fOllrth to two-thirds f c: , ] ile ea t f the ~ ~heyenlle River her awl extend
,/ 

Illn nth:-;t rly to \ anI tho west rn lilnit of dllnes in the oast part of 

to wnship 134, ran 54, 1,( 70 to 1,079 foot. Or st of thi~ beaeh, a low 

l'i«lg(-l, uf .:-;fl an(l fine oTavel, at J. AltInann's hou~e, neal' the 1niddle of 

.. ·ti 11 :JO, to\ ~hip 13t), r, no' !) ..!, 1 073 fe(~t. 'Vithin 10 or 15 rods east 

th -1'e i~ a d . llt )f about 10 fo t. This 1 ' t ,h ricl e rUllS north alldo 

I o1'th ~ st >r1y tu n )"'1' the northeast corner of this section 20, an(1 then , it 

pa:-:;s. .a~tward a1>( ut 3 1 rileR, having' au elevation of 1,075 to 1,OG5 feet 

to ;vher .t j , f lnterse '. d hy the Sheyenne River, neal' the nnrtheast corner 

uf .. . -tlon 1 ' . North of th A riv l' it r.olltinnes about a. 1..alf 1nile in ~ectioll 

1:.. i .-' ele ation iI ...., 1,0)f) tn 1,070 fAt, t the we't ellll of a tract uf 

Jun " "2 :-) to 1 )0 f ,t abovo their vieinity, with summits at 1,100 to 1.1:")( 

± tends thence ahout 15 lnih~s eastward. rrhis I-Iennan beach 

,yet ::iuftleient to turn the ()tU'Re of the Sheyelllle 11ive1' alona' its west and 

llorth 8il18 for a. <listance of 8 niiles, from sn tiOll f), town~hip 134, l'anO'e 54, 

north . n il :':k' to .. c. tion 14-, towll..hip 135, range !)4, tJlough it is only a 

l'iuge uf :-\[ IHI awl gravel 5 to 10 f r. t hi0·1181' than th , Sllloothe(l area of till, 

• J ( .'ionally covered b r 1 to~) feet of saw}, which Ii s w ,t f it and 111 

vhi -·1 the river has now eut its hallllel[.)U to 60 feet deep. 

hollin i":; surfa' of till ill the south edge of :-;ection '9, township 13S, 

rar 0 ' • 4, . t . 40 r()(l:-; north of the Sheyellne River, 1,080 to 1,090 fe ·t. 

lust of this section 9 is nearly leyel till at l,(k 0 to 1,0~5 feet, wit.h cca

8i ll ~ 1 laro' ho11ow:-; ~o feet lower. It seenlS to have been s]llnothed by 
L< k e Aga, siz at t.he tinlO of the ~lilllOl' beach. \Ve:stwanl i!'; sli,o'htly uwln

In II 0' till, 1 " 'in lY an l =>,"atioll of 1,( [) to 1,12:) feet fur 2 or 3 lnile;:;, a ::5 far 

a~ the , l1rf" Ii s wittiu view. 

i 
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c 11 ill he 1 l'thwest ( tart r f . ti n , t wnsh i 1 f, 

range f gt,. 1 an 1 , udT 

Fifteen 

tIt ill' ':t~tward t about o~) f 
1- an 1 of thi : t wn hip. 

I Rk let aeh, situated in tll , (; . t 0' of th e . ntl ast 

quarter of ~e .ti n 4·, to 'n 'hip 13:\ rano" .)4, ab out. . 0 l' tIs 1 n o' fr( nl . unt11 

to north, 1,060 £ t , 1 ,ino' 2:') fo t 1 I. th ay ra
tl

' of th ~H .i ~ lC' nllt 

Ull ulatiu o . il1. 811: lIow lak let 4U rOlls acros:', closo ea ~t of the b enell, a 

qual' er f a Illil e ea3, fi· 111 the 1] o1'th r: t. ornor of " dioll ~ , c L 1,0,0 

t, t; ctdj inil 0' h 11(1, 1,OL> [) t 1, _70 f Jet, J." pt111g on the west, ,'vLer tll(~ 

1Ierl11"n b a ·1 ha: an ole ti n of 1,0 0 £ ·t, wit.h undul" tin n' t.ill 'owl 

it .. w f t hi -11 r . 

1,080 f t. 

xtoncliuf:)' al 

1 

it 

Herlllan beach at. the lniddl of the W ·' Bt side of 

et deep a1 nb its west. sid . 

( tiOll is 1.,0 0 f t. 

ill Sh l!loll villuoe are 10 i n 1:') f . c1 . in . all 1y ·h ~r , fr fr 1 g'l'a\ d 

r 1 wIler ', G tn ] I) fo t 'with sand b 1 w. "rhe ' e tlepo, its belont')' to the 

l'Ul cLU b G 'h, \ hi ·h is h ere spr a UPOll a widt.h of · It a half luil . 

DE LT OF T - E SHE Y 1, m R !.R. 

(PLATE ~·.- Vll , ) 

11111 " to an aV :l rage depth of 40 · ef, its voILlln (~ b in cf, th(~refnr , c),bunt (j 

enbic uli1 .l', LarD' trac.tB of thi8 d ,Ita nJ' eh( nn .1 .<1 h . tIt :; win 1~ and 
h p d u ) in d U ll ", c:, ' ,for 11 t · (1, ,vhj h rj to h i -hts of 2f> t 1 f t 

T h d lta deposit d by the Shey lino River in Lnl 

fr 11 the Li htlllllg" r 8 ::lt r)o 11).i1es n rt]nv t to th e sonth bend of tIl l\Japl 

Hi T ~r, m d has a, HUt.. "rnu1l1 width of nea.rly 30 Inil :-; tn tll . n orth :t frOlu 

the .. nth b nd of the Sh nn, It proLably covers an area of SOO squar 
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or ill r ~ abuy the «. r,lg't h e ight of it~ .,xpallse. Fig . IB pI' 8 nt: a. ..eet-ion 

... 'no' t1 is 1 lt ~ frl ]11 o~vt to w ,t. 

h tl :'>1usiti ou of t1 Le delta pruper ana ab~o of tho fine lacuHtrine Hilt 

1<1 it~ plateau to tll R e(l ~{ive r, tonk plnce lllainly during' 

sh. o' s. rI'he plateau, gently descmlding' eastward, isn n.: n 

HOl'luan anJ N()l'cl'o~" slwl' -lillt~";, at 1 ill part hy tlw Tintah 

f1 n tl Cc p , shore 011 it, eastern awl southeastern bonIer. Fronl tIl e 

fall > Riv rat to Leollard, howey l', alia tll 11 -' ..1 s utheaHterly 

u t 2;) 1 il:l , it~ llU:LrO·in 1ut, b een eroded mHl ehangea to all abrupt 

.• c r JH ~ llt, T at. 1 ' Ht a . In 'what :-;t ::'1 'Jopo, hy the 1n.1 :. way ~ (ll1l'ill,o ' I 

the '-r' } tall , \ tll1p )e11, <lIHl ~r·, auleyvill:l Htages. This front of the (lelt<l, 

7;- to :..5 f ,,-,t c. 10 Y -:-.1 the flat low lana of the Rotl Ri er 'Vall"),, :uljoillillg' its 

b: 111in => 11 'e as it is Followell southward. It pa. . .'ps do.' 

1<'1 .U.- (;t.iou l1o ro>ls tho dwta Il l' the ~lwyeHflO Ili v I ' . Hfll'izontall:!l'.ai<!, li miles [,0 all iIlI'll . 

north of L e )1 arc1 £tllll within a few nlileH 'we::;t of K.indl'oLl, vValeott, 1olfax, 

t llll Barf tt, gr'< dually 'e ~ino' a,,' a notable feature farther .'Qutlt. 

b r e( t portion, probably exceeding' a half, of the Slleyennu tlelta, (1':

f an th )thel' larg - l .lltas of this glaeial lake, i~ Inndified drift, which 

w et b rn o-ht 1 )\Vll b r glacial streaIllS f1'0l11 thE, 1Ilelting- surface of the iee

'11,t. 11 ~ ua,rs r oTavel and lnu ~h ,and that w::.re sllpplietl fi'orn thn 

ice to the he~HI stl'eanlS of tIt Sheyenne during- the tirrle of formation of 

it th Ht r ::;id, f th, Teat rnoralne. ' :-:nnt.h 

of san(l " ore carri e(l 

glaci ~ 1 ri V r \ ,re spread in the quiet \vater of the lake, oyer a lllueh larg-er 

a r iI ing ar L uf it .. l)e(1 f ronL Heal' Bl'o 'k I1ridg · He 1't1n anI b 'yonel the 

It . th h cnue. 
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~Iuch alln inm wa~ als HUI pli 1 .\, TIl th lillr 

Valley, which, with tha,t of the Big jonh~e (the av nue -If eli: 'he r 

the glacial Lake SOLlriH to tho Sheyeull ' H,lHl Lake ga8Hiz) , prol all 

aventges tltree-fourth::;f (t nille ill wiclth ullci 1:)0 fe ~t ill a ptl · 101 g H, 

distance of 200 Iniles. This elanllel ii:-l eut ill the drift ~ll , t, luai 1 , till 

and in the un lerlying, ea~ily ~rocled Crotaeeous slal ~. The v ) Ul e f tIt 
lllatorial supplied fr0111 it would be equaL a rdiug to th ;..; 
to ahout three-fourths of th} Sh.l Toune delta, or perlmp::; threo- >ighths of 

both the delta and the fillor ela ey sediments that were c1c~p()"it ' 1 f~uth r 

out ill the lake. But the valley .f the 8h.l r 'un "', in considerable p l'tio l.~ 

of it::; €xtent was abo a preglacial valley. [f it retaillml ill a 'Oil i lOl'ah] 

degre its trough-like fOl'lll belleath the i · ~-~'h ~ -'t, as w.1.' e . 1 litl.,' 1 ' 

of the ~lillnesota Valley,I its erosion and its tribute to the Sh yeuue delta 

would be less thau the proport.ion ostiulated. 

]'ROl\1 SHELDON NOI~TH TO THE ~OH.THFRI PACIFIC nAILRO D. 

(PLATES ~_ ' Vll \NJ) xx TIn.) 

'rIte lIertnan heach, terra -like, at Hugh ~I Int ..1 ' Lou..' , lit ih 

, oath edge of the northwest quarter of ~oetio 1 , Sh~lll , haR 't~ .}' st 

1,080 to 1,084 feet above the sea. lIis well, nem' the top of the 

fe ·t deep, is soil ana sandy clay to a depth of 7 feet., then ,' ::LIul 1:: fe t ttl 

water. ~'in ris s to the surface :lO rod:; farther we::;t. About 0 nul ea.·t, 

ou laud 10 feet 10weI', a well 1 0 feet doep i:-; all 'a ving s< uel 1 lo"r the bI· ~k 

soil, which is 1 or 2 feet d -' p. 

~1:aple River ill :-;ectiou 32, Highland, about 2 uill ~ I I't.11 ~ .. t frn l ll itl"! 

I110Rt southern b nel, 1,(H9 feet. It i~ 20 to 40 feet wide and 1 to a feet 

<leep, with cobbles and bowlders in lUallY portions of it~ ohm J. H rmal 

beach, a sand and gravel clop sit, xtcuding' a quarter of a lnile frolll ~ollth 

to north on the verge of the bluff of till west of .Maple River iu til ·' nurth

west part of this section 22, 1,072 to 1,()77 feet. In the north do' ( f th 

northwest quaTter of thi._ . ection, the northmtst corDer of so ·tlun • 1, and. 
tbe east edge of section 30, it is a plateau-like tract a fourth)f a, Inil wid .." 

with a subsoil of . ana aHd flue oTavel, 1,()~(; feet, fr In whi h hoth .- .,t ( 1. d 
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v :Jst i: end 81 ) , '0 r u·. In tlL n r t,h , t0 

He r tel' f " tiou '2 _ (ud W Ht half ( f tio 7 H io'hh n l , it i~ af 

grcc "Illy ' un led ril l)', 1, )85 to 1,087 f-' .it, \vill ( .'(', nt f · j)(rut. ~t 

( 11 its v est i Ie 'LIld 1 t l~ e t ,, ' thin ~ m any}'( t· Oil tho a' t. Th 

:·;tu·t~l. :t~t of th lVI '}' 1 Riv ·1"u thi.' tow ship ha:; ~ lL·1 ati 1 of 1,07. 

to 1 O(j r: feet, d ,IiI i (r to, ral' 1 tIt nurtl c I 1 In tll ast lu 11 -d' 

Pouti, ,tIt .. 11 ..:t town. hip II th , ......t a ~nl'f ' 

n 

Th ~. H n ne 1 b :Ja -h, a broad, tieLtt n a ri 19 of sal tl ani 

ill a 11 rth-lloltlle[L~t ~t 111'se throu~'h th ~ llt"r f 'eetiuu 

1 vati In 1) -,ing 1, 0 ~ ' f , ,to th All o'urf-t' of f 
with u 'c: ::;i Hal s1 nO'h:-; , 

( f the ,' tiol 

uf Lak ~ 

t, 

. t 

. t i l ll 1,OD3 tt l,()~)(; feet, 1'ravel, 

w'tll 1 :Jl hI :5 1110stly le:-;:o; than an iueh, but ian1 t l', 

funn ing' ~, ;o;n« t.hly l'(J lIlt d ~w J l · to 40 rudli iVil . This ~n , 1H'oJ t 

in, )' . nth and west a IJtil e i11tu the lake, \ c , a,c H I nh tUll 1 T tIt 'outhwcI'll 

drift f the a. ,} n U'Ltel'ial alollZ' th - ~hol'e, 'ans ~CJ hy liorthern "vinds, as 

i. ' al'() lh, 'ervable at ariuu~ utlt r pl· '~$ ou both th .a s t and" .'t o'ho1' s 

of 	thi ' o'1-t jal la.ke a.n I 11 1 ot.h ;4ide~ of Lake lUi 'hi 'au at th pr :>lPn t tirne. 
l-I l'l ltU l lJe c-. L in the w ... t. el ( ~ of .~ ,ti< 11 ~ () , Ell1l'c 1, 1,1 ~ -:1: f On 

the . Kt ~ido of the h -' (1, 'h h r 

levatiull i ,' al mt 

(l~t Hi cl ~,jn he e' st part of thiK ,:cctin , 

llOI·th a: t (lltlrt :.r 4 th b ' ~ l..~h 

Y c slu 'g'i 'h er It, appal' ltly flH'llleu y spring' withi a 
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half i1 nortlnvest, it::; I'll, ' I bein )' fully 4 ~') t b 1J W th g~n r I 1 , ] 

of the beach ana the land \ e~twarcl. Agaill, ' th .'outhw : t IUc l't l' 4 f 

section 26 t40 beach is eut lJY a ell' -hannel, th outlet in rain w (: ther 

fl'OlTl a slIlall slou o-h. 
Through the \ e~t half of ~e tiun ~3, El l red t]w <- ell is a 10\ T,J 

~ ]uoothly rounded ridge of sau(l and tiuo Tav I, ( l)(Jut half l f whi·h il:i 

lin} ~ ton , and the l' ,st granite or other Al'C'wan r Ie " A::; in the 3 nul _, · 

next southward, it is larg ,ly cOlnp 'Gel of tine '1'<1v ",1, <Uld p 1)h1 "'.' ahoullcl, 

oft n coveTing half the surfa -. of the kn 11 · 111:1<1 1 Y 0' ph ~ l'. ' . ~I(),·t)f the 

p bbl s are le'~ than au inch in dianleter, but s _Iue UW<1SUl' . :? ( D el a £ w 

inches. The elevation f this Al.ch ri Io' i ' 1,0< 2 t 1,1 0 f t j U tl 

nurth' of thi~ . eti it., height is 1,09~) feet. hruad d pression ' to')11 _

5 fe t below the beach borders its ,vest 'i T ward the ~ast tit l' -' ] . a 

closc nt of a ut 10 £ et in ~5 or 0 r d then ce ' oTadual 'lnp sink · 

t 1,060 or 1,050 £ et \yitLin 1 to 1~· Iuiles. 

Ur dulating till il ~ ctions 22 and 15, E l h ' il, 1, ~5 

pI' minently rollina ' till in th west edg-e of ti 11 11 au( the . lltllJ 

part of section 10, 1,115 to 1,1~f) fe c:.tj tll 11 ~ n l'thw stwal'd 1 )wer und l

Int' b ' till ha.:; all elevation of ouly 1,090 to 1,1 £ t £ l' ilear] ~) e, 

and rises quite slowly beyond. 'rhi~ r;olnewh( t irl' ula ' 'ont U t' he ' 
ca.n ~ ed . 11si Im"able clivol'Bity in the develnpHwnt of the ~ach, s that itK 

deposits are Inassed in Ullusual alUoullt ill s me pIn "', while eh,ewhel'u 

they are deficient or wholly \\T'Lnting'. I n the s uthw ~, t quarte t f th 

Routhw "st quarter of ~ection 141 Eldred, a s\vell of gray I, with pcbbl ::; up 

to 2 inches 01' rar ·ly 3 inches in cli~t111eter, ri. · , to 1,105 feet, Jxt neliur.' 

(tb ut 4 . roch; froln uth to llorthj and ::;iulilar gntvel, at I,U [) to 1,105 

f et, occurs in th we~t part (f tho nortl ~ ._t (lu(Lrtol' of .. -('. tiOD 2 , w :-:t of 

the liRtillct beach riclg ··. The northwest part of' S ctiOll 1J it; a llearly fiat 

tract, having a snh;oil of sand and tine (")'ravel, with an 01 , ation of 1, ) 

t 1,(), 5 feet. A , ell ri 1 xtending- . nth frOID the " ..t ..i Ie of a prolll

inent swell of till in the southwest quarter of, ·tiOll 11 , ct 1,08H to 1,OHn 

feet, ha,~ < C IltiullOW; d - r ;, .. iOll of about f £ t OIl it. w t. ..icl and i .. bor

dered eastwa,rcl by land 6 to 10 f ~ t below it, Cl' " ,. t. III tll Ilol'thw . t part 

of thi::; sectioll 11 and the . ~ uthea~t part f "ect' n 3 the shore f 1/ ~ 

r 
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,n1, in . ction .... 2, 1,0 2 to 1,095 feet, to its junction wit!l he :l CJ 't "rn or 

n (; in b G cIt i1 t1 e east I ~ rt of this S8 tion. 

A low l' H erman beach, £ rill d after th lak level h 1'0 hall fallen 

sli ylitly, app c; ,rs in tho llorthwest edge .of section 26, II wes, havill (l' i t., 

er 8t at 1,072 to 1,075 feet; passing llorth-n rth c, stw::tl'll throngh the '\ ('st 

half of section 23, its el vation is 1,075 to 1,080 feet; tllrough ::;GctiOll 14, 

1,0 t I 1,0 7 f ot, being highest near the center of this sectioll; ancl ill 

Ie ea t part of sections 11 and 2 and onward to the .. uthw . quart r of 

'e " n 36, Buffalo, 1,083 to 1,0 0 and 1,075 feet. Its lnaxin1U111 develop

e} t is in. ction 14, where it is a Inassive, slnoothly rounded rid r' d~ Haull 

,n :fin -> gr~v 1, 30 rods wid), with a descent of 15 feet on each side. In 

, ti n ::; .. nd 23 it i bordered on the west by a . n tilluouS 1 pre~si J11 4 

1el \v it; allel through 'ections 14,11, and 2, anel in the luthw .>st 

IU 't l' f section 36, a. slough 3~ miles lono', JllOWll for it. luxuriant lllarsh 

1 y, having an elevati n of 1,067 to 1,072 feet, lies between thi ' aul the 
I aln a h, a half lnile farth l' west. 

F loor f S. P . Gardner's house, in the nortlnv ,t rn r of f on 7, 

ow , 1,0 eet. 

i cLin I-Iennan beach throl1gh the west edge of ~ tiOll 14, I-Iow " 

1,0 6 to 1,Of)3 £ et, deelinino' northward; in the ,vest part f s~etion 11, 

1, 93 to 1,095 £ ,t ; in section 2, 1, C 2 to 1,095 feet, changing fron1 a I )1'th 
t t n rth-northeast course; in the southea 't eelO'e of section 35 and the 

no -thwe t ( 0' f section 36, Enfralo, 1,092 to 1,09 feet; and in the vest 

part of section 25, where it is cut by the Northern Pacifie Railroad, 1,095 

t 1,1 1 eet. At the railroad cut it~ cr 8t is 1, 99 to 1,10] feet, and the 

tl' k is 1, 92 feet ab ve the sea. Along this distance of 5 Juiles it is a 

typi (; 1 b ,t eh ridge of and and Tavel, with pebble::; l\p to 2 inches and 

occ< i nally 3 to 6 inches in diallleter, about 30 rods wide, ri, ing nearly 25 

feet al the ,laugh on the east, and bordered on the west by a contin.u
on d I re ', 'on, rno tly about an eighth of a lnile wide, . to 7 f t below it~ 

ere..t. Slightly undulating till rises heyond to 1,125 and 1,140 feet within 

1 or 1~ 111il s west, whi 'h is as far as the .'urfa 'e lie~ within view. 

Northel'n P cifi Railroad traek fl,t Wh . tland, 993 £ t· II brid 'S 

ov l' ere k in the ea t edge of section 25, Buffalo, 4 mil s v .. t of 'Vh at

MON xxv--21 
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land (Hld three-fifths )f a Inile east f tLe I--Ierrnan heach, 1, 76 feet; bed 

of the creek, 1,057 feet; track at sUllllnit, 4~ Inil \ ' w<., ~t t'r III the H rn1([,l1 

b each, arne as the natural surface, 1,2 · feet; and at Buffalo, a half Illile 

farther west, 1,202 feet. 

FRO THE NORTHERN PACIFIC RAILl{'OAD NORTH TO GA.LESBURG. 

( PLATE A'XVlII.) 

The Herlll::tU beach, a broad, slllOothly rouuded, cOlltinuous ridge of 

the 'anlC lnaterial and coutour as southw[l.rc], rUllS to the llorth-Ilorthe< st for 

the next 4 miles nurth from the Northern Pacific Hail road, with its ere.:t at 

1,097 tu 1,10 feet, very eOllstant iu elevation. The deseeut uf its east 

slope is 15 or 20 feet in about 20 rods, and )f its w t slop :> ahout 5 fe<:t 

Thence we..tward the 'lu{ace is undulating till, in ~wel1s 10 to 15 feet above 

the depressions, rising gradually to 1,150 a.nd 1,~ OO t(:.~ t ab )\' . the ' a at a 

distance f 3 t _ 5 lnil J ', tll:. farthest seen in that direction. In a broad 

view this area seeIns an ahnost flat plaiu. 

vVliere this beach i ' eut by the bran ·h of the Gr --'at Northern Hailway 

fi'OIll Rip n to I-Iope, lle~ r the l11iddle of the line between sections 32 and. 

33, Elnpir , its crest wa,:-:; 1,096 to 1,080 feet ab vo the sea.. It has 1e ' ll 

'-' cavated here for ballast to a distance of about 30 rod~ s uth frolu th 

railway. It.is rnostly (yravol; the pebble. Idorll X ' Jeel 2 inches in dimn

eter; about half i:-:; linlestone, and the rernainder graniti c.. The thicklless; of 

this bea·h deposit is only ) to 10 fee t · its east slope falls 12 or 15 fe · t, and 

its west slope 5 to 7 feet. 

On the floor of this excavation, about 10 rods s uth fi'orn th raihvay , 

in the upper foot of the till or bowlder-clay , uucler the gravel, UUlnerOll 
bono of a rnalllmoth were found ill the year 1884. These illelucled ~. tusk 

11 feet 10llO' a.nd ~) inches in diml1eter (tal ering to 6 in·l18,' at the snutHer 

en , ·where it wa " broken off), three teeth, two vertobrre and several other 

bones. Thoy were ernbedcled ill the top of the till, and the verlyillO' beach 

fonu atioll has yielded no bOlle~, shells, or ther fossils. 

Soutlnvard froIn this locality the IIerman beach iK doul,} J f r a (is

tallce of about 4 Iniles. rrlH~ St-:c, .. lldary beach rido'e east of that aIr ady 

de~cribed is similar in size an I nlaterial. I ts south end is in th ,,,Te t part 

http:southw[l.rc
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f se ·tion 1., vVheatland, a half 1 ile east froll1 the nl<uill h ach, and it 

passes tll ence north-northea~twa,l'(l through sections 18, 7, anel the ast 

edb of s tion 6, having an elev.- .tion of 1,081 to 1,0 4 feet. It becornos 

rnergecl with the Inaiu beach in tho 'outheast quarter of section 32, Ernpir . 

Between these beaeh ridges is a dopr s. ion, approxirnately 1,075 fe t , partly 

oecupiecl by a gl'Rssy slough, 'which is all used as 1110 iVing land, having no 

.- l' a of \i\Tatel' or bog. 

rrhe I-Iennan b ~ach in the southwe t quarter of ection 28, Empire, at 

a height of 1,094 to 1,096 feet, is not so distinet u 'uaI, being intor 'ected 

l)y ~wan Creek and havino' no well-lnarkec1 depression along its west side. 

Farther north in tIllS se tion it i ' a riclo'e of til ' ordinary type, with it· 

erest at 1,096 to 1,09 feet. In section 21 it is narrowed to 8 or 10 rod , 

ill iVidth, but ... ntinues a' a, very distinct ridge with a, slight ascent north

ward fi'om 1,097 to 1 101 feet. Its east slope falls 15 to 0 feet in about 
20 l' . Is, t nd there is a depression of 3 to 6 feet on the "vest. T hence a 

surface of undulating till, seenling nearly flat in a o'eneraJ view, rLe~ gradu

ally westward to about 1,150 feet at a distance of 2 or 3 miles. 

rrhit\ beach ridge pa,"ses onward throug'h, ction 16 and the south part 

of sectioll 9, Empire, with an elevation of 1,095 to 1,100 feet; hut, havino. 

b ~eu followed thus continuously in a north-northeast course for rnore than 

15 uille " it ceases in the ea 't part of this seetion 9. Its north ,nd abuts at 

1,100 to 1,105 feet npon a terrace slope of till, which rises a1 out 1 feet 

hio'her. rrhis forllls the east b u clary Jf a slightly undulatin ' expanse of 

till, whieh tlpllce gradually rises to 1,150 and 1,\0 feet ill 2 to 5 nlilel:'l 

~Test and northwest. From section 9 northward through the ea;'t pa.rt of 

, ction 4, and ill the west ed(J'l~ of "0 tion 34 and the west part of sections 

27, 22, and 15, Erie, passing close east of Erie railway station, the f1er

Jl1an 'horo of Lake Abat'~iz it' Inarked by such a terrace or escarpment 

f rrnod L) wave erosion, and the uSUc 1 deposit f beach gTavel and sand is 

absent. The base of the esearplnent is at 1,095 feet, appl'oxhnately, and it 
rises with a. lnoclerate slope 2·5 tn 40 feet. 

A uut a half lTlil east of this eSCal'pnlent, however, lies a broad, low 

ridO'e f beach ~and and fine gravel, ha ing' an elevation 0 1,085 to 1,O~)O 

f l~t. Its course is fi'Olll thwest pa,rt of section 10 north-north ;.ast throuo'h 
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sections 3 and 3 aud nearly due Horth through th a~t edg of )tiOI ~ 

27, 22, and 15. The de ent ea~twanl is 111( 1'0 ntle tbml u~ual, f: Jlino'D' 

ouly 6 to 10 fe et ill a quarter of a lnile, beyond which is a flat arca of till. 

n the ,vest a depre~tiioll 3 tu 5 feet deep, partly oc.cupied hy a grassy 

slough, intervenes lJetw en this beaeh ridg and th wa e-cut ~:ea1'l)ll1ellt. 

On the llorth lino of section 15 the crest f th rid c is at 1,092 feet; the 

c1epres~ion west, 1,088; the base of the esearpment, 1,09"", and its t p, 

about 1,115 feet. 

Great N Jrthern Hailway fr rn Rip 11 t Portlanl, traek at tal k and 
section house elose south of Rush R,ivor, 1,094 fe t; at Erie, 2 luil s farther 

n rth, 1,126 feet; sUllunit ab ut 1 ulile 110rth of Erie, 1,131 feot; South 

Branch of the North Fork of Eln1 HiveI', bridg , 1,OBl feet; bed uf cre .k, 

1,062 fo t; track at SUBunit 1 lnile north, 1,089 feet; at GaleslJlu'Q', 1, 79 

feet· North Branch of the North F rk of Elm Riv 1', hridge, 1,07 - ,t · 

bed of creek, 1,063 feet; track at Clifford, 1,05.) feet. A t Erie and west

ward the ~urface is prolllinently rolling till, whieh ri~ 'R within 3 Inilus to a 

height of 100 feet above the shore of Lake Agassiz. 

In tiolls 10 and 3, Erie, tho IIennan be~ eh is c o'aiu well Dxhihited 

in its u:;mal eharacter. Ou the north line of section 10 it is a 0' 'lutl T 

roundc lridge of sand and gravel, with pebbles up to 2 inches and rarely 
3 or 4 inche: in dimneter, half being linl:\·t ,Inc; its width is ab l1t 20 r )(l~; 

the elevation of its crest is 1,106 feet, and the slopes fall 1 0 fE~et on the ea. t 
and 3 feet 01. the ~weRt. For the ll'xt uIil:> n rthward, throuo'h the °F'si 

part of sectioll 3, this beach ridge has a width of 1Qto 15 rods; it-· 01 vatioll 
is rnostly 1,10:,) to 1,10 :-' feet, with a d ,pre~sion r. to 7 eet d--'ep al 11 . it · 

west side; but in a few places the ridge itself is depressed to 1,099 .~ t . 

Passing northwm'c1, th1s beaeh in the w Jst half of sedi'on 34, Do s, is a

very S11 ooth, gracefully rouuded, wavo-lik sw~ell, 30 to L10 rods wid , 

1,10 t 1,112 £--'et in elevation, rising 15 feet above its east base and 

havino' a depression of 3 to 5 feet' on the w:> .'t. A well in the northeast 

quartoT of the southwest quarter of sectioli 34, on the top of this lJeach, 

went through 12 £'::.et of ~and alif:! gravel, b ing into till b'low. In the 

southwest quarter of sectioll 27 the beach continues with the SaIne Ina : 'h 
develol UleDt and nearly lLnth course, its elevation h ing 1,111 to 1,11 5 
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feet. In the northwest quarter of this section it heC0I11eS a still broader 

dpp ·it of gravel (1,nd ~and, ft fourth to a third of a lnile ,vide, with no 

depression on its west side. ere its course is turned northwestward, 

8ntol'ill o' the southea,'t qum'ter of s ctiop 21 with an elevation of 1,109 

feet; but it 8eeInH 110t to be distinctly traceable farther. }\bout a half 111ile 

w:>~t, of this heach .1 plateau of till, 1,125 to 1,128 feet above the sea, 

xtends a third f a lnile fronl southeast to nortlnve-'t in the r'outheast 

quarter of section 28; hut for (l, nlile Routh and west of this plateau, and 

for i3 lnilos 1101'thwe, t, the surface of slightly undulating tin averag ,s only 

1,105 to 1,120 feet. 

The sec ndary Henne n heaeh, already d ,scribed in its c urse east of 

tlw Erie escarpn1ent of till, continues northward ,vith an elevation of 1,095 

feet approxirrLately, through the east half of sections 10 and 3, Eri(~, and 

sections 3L! and 27, Dows. In sections 22 and 16 this beach turns in a 

gradual enrve to the northwest and west, and its crest varies in height frOl11 

1,O~If) tn 1,104 feet, being- ldo-h st in 01' ileal' the southeast corner of section 

16. There it is a ridge of gTavel and sand about 30 rods wide, rising' 10 

ttl :15 t -· .t abov it.: northeastern hase and descending 6 to 10 feet 11 the 

s( uthwe. t. to a nearly Bat tract of lnoist 1I1Owing lanel fully a luile wiele, 

\ ith a height of 1,O~10 to 1,095 feet. Tlu'oU'bh sections 17, 8, and f) it 

agaill~nrves to the northwest, north, and north-northea.Rt, having' an eleva

tion of ahout 1,09;) feot. III the north half of seetions 5 and 4, Dnws, a 

8m )t1 plain with sand subs( il'xtends a 111ile (~astward f1'0111 the eastba'e 

of this beach ridge, descending in this distance f1'OlTI 1,0~IO to 1 075 feet. 

Cuntinuation of this Leach northward nearly through the lniddle of 

se J~ion i3~, Galesburg, 1,09G to 1,099 feet. It is a typical beaeh ridg(=) of 

finl~ gravel and tic nd, 8 to 10 feet a ove the land _n HIS east side and haviw)

a descent of ahout 5 feet westward, beyond which the surface of undulat

ing till rises in 1 or 1~ Iniles to 1,12[) feet and in the next ~ lnilelS to 1,175 

or ],2 0 f .ct. A half l11i1e east f1'0111 this beach, and only 20 to 30 rods 

west of the railroad, there is a pal'all~l beach ridge of silnilar size and 

n (,t xi '~d, at 1,090 to 1,092 feet. The Jornle1' of these beaches, where it 

crosses the south line of section 20, a fourth to a half Hlile 'iyest of Gnleshnro· 

i .. sprea 1 in ( hroad, nearly fiat deposit which rises vvestward frOID 1,096 to 

1,101 feet. Oll the west it is bordered by a Jepression about 8 feet 10\"e1'. 

http:north-northea.Rt
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FROl\i GALESB RG NORTH TO LARIM R ( . 

(PLATES X.·VIIT AND X XI .) 

In section 20, Galesburg, the beach ~s about a third of a rnile wide, 

its highor . tern llulrgin 1 ing at 1,097 to 1,102 f t. Fron1 iL' er ,t a 

sl01 e d .'conds first ~0111ewhat steeply and then :slowly to the :1l110unt of 20 

or 25 feet in two-thirds of a luile eastward, having ( sub,,-'oil of sand and 

very fine gravel to a depth of [) t 10 feet, un erlain by till, as is t::ihown b. 
"wells at Galesburg. Orest of this boaeh through th west half of' sectiou 

17,1,102 tn 1,107 feet; in .", tion G, ~ale. "uro', and in seetions 32 and 2(, 

Jorman, " 1,115 to 1,125 feet, being 10 to 15 feet higher than on the south 

a1ld north; in sect-ionK 20 and 17, about 1,110 feet; in the southwest part 

f Reetion 8, 1,11 7 feet; westwanl through ;,e tion '7 of this township, anel 

through the northeast pm·t of section 12, tcrwnship 145, range 54, 1,112 to 

1 117 f , t. On the lino between Traill and St ele countie~ , where the top 

of the ridg-e is at 1,114 feet, it is a typical beach deposit about 25 rods 

"\,-riJe compo._od of ~mnd and gravel, with pebbles up to ':.. or ~ inc.hos ill 

dialneter. Its COlU'se is due west, and the descent fr01n crest to hase on the 

s uth is 6 or 8 feet, and north" ard 12 or 15 feet, beyond" 11ich a, ry 

o'entle slope sinks toward the northeast. A well on this heach, in the ea t 

edge of the northwest quarter of Recti n 12, township 145 rang , 54, w-'nt 

through saud and fine gravel 13 feet, finding till below. 'Vithin a fev" 

bnn<lr ~ cl feet farther west the beach is interrupted f l' a distance of about 1 

lnile by an ar a of till SOlne 15 feet 1 )w-'r, with no Jach dopodts. It 

reappear~, however, as a typical beach ridge of gTavel and sand for a dis

hUlce of three-fourths of a 11lile in th , northwest quarter f section 11 a.nd 

the northeast (11u1rter of section 10, having an elevation of 1 114 to 1,112 

feet, with a slough on its south side 6 to 8 feet II w r. 

Returning to the vicinity of Galesburg, a slightly higher beach, approx

ilnately parallel with the foregoing', retuains to be traeetl. It h Illes 

rec gnizable in the ~ ~t edge of section 2 , Gal ~sburg, where the border 

of the ar Ja of rolling till that extends thence weRtward bears occm:;ional 

deposits of Tavel at 1,11:') to 1,120 feet. In th , ,a:;;t part of -, tio11 1 "it 

is a well- eveloped l ->a h ridge of sand and fine gravel 30 to 5 rods wiele, 
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with a depression on the west 4 to 6 feet below its top, whir,h has an eleva

tion of 1,120 to 1,123 feet. Northward in ~l tinn 7, this heaeh, continuing 
at 1,120 to 1,123 feet, is quite broad, without a distinctly ridged fOl'lu, and 

i:;; indented £1'0111 tho east by a large ,'·longl.1, whose elevation is approxin ( tely 
1,100 feet, including several acres of water £i'ee frOll1 grass and rushes. 
Cr -. t f beach in the s utlnvest quarter of section 6, (al ~bul'g-, 1,122 to 

1,126 feet; hrough .:ections 31 and 30, NOl'll1an, 1,125 to 1,129 feet; anfl 

in the west half of section 19,1,127 to 1,124 feet, sinking' slightly frOlu 

south to north. 'rhe farther eonrso of this shore is not ll1arked by con
tinuous heach deposits; but, following the contour line of 1,12:5 feet, it 

n1ust turn west in the Houthwest quarter of section 18, N Ol'nlan, and extend 

through sections 13 to 6, township 145, range 54, to the South Branch of 
Go se River. 

Natural surface at the soutbwest corner of section 3, township 145, 

ran ' 54, a dozen rods w ·st of the South Branch of Goose Ri, E,l', 1,104 

teet. This stre~lln, ahout 1,070 feet, is 8 to 20 feet wi<1e and 1110stly 1 to 2 
fe t deep. Its bottOlTI land, 5 to 10 foet above this ·tage of low water, 

varies from. 20 to 100 rod~ iu width ~nd is inclosed by blnif~' rising 30 to 
50 £ t, increasing in hei~;ht southwoRtwanl The valley has no tilnbe1', the 

largest wood gTowth being willows 5 to 8 feet high and 2 ~ inches or less 

in di<.uneter. With the aid of these, however, .beavers had constructed 
dcU11R, and were living on thiR stl'eanl vvhen this tiurvey was Ina(le in 1 ') )!), 

one of their dm1l.s then occupied being found by n)y assistant, ~lr. llobert 
B. oung, in the west edO' ~ of section 10, town:;;hip 145, range 54. 

Floor of Henry Bentle:y's barn, in the southwest corner of the RoutheaRt 
qua.rter of ection (), township 145, range 54, on the I-Ierman shore of Lake 

Aga..siz, 1,123 feet. This is a 1110derate slope, ascending 12 or 15 feet, 

rodecl in till, whieh frOJu its top stretches westward about 2 rniles in a 
nearly level expanse. Frolu the south .lide of section 6, 8U ·11 a low esca1'p

111ent, with its top at 1,120 to 1,123 feet, extends due north, or a few degrees 
west of north, about 5 lIliles. 

E. VV. Pahner's house, in the northwest corner of the southwest quarter 
of Rectinn2, town -hip 14f), range 55, 1,145 ft.~et. \7\;'"e11 her, 27 feet. cleep: 

, ( il and very hard gravel and sand, 2 feet; sand witl! occasional layers of 
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fine grav(~l, 2 feet; awl darker clay y quiek and, 3 

is on the weRt part, nearly at the crest, of an unusua]] y high h Jach of 

this glacial lake, siulllar in Ie, ation with tIt 'Milnor aeh farther .. uth. 

Inc.lllding it, slopes, it has a width of 6(~ rods, the nearly flat cr t being 

40 rods across and in ele ation 1,142 to 1,V17 f-> ,t. Thtl depre .. ion on th(? 

west falls about 5 feet. In the north part of section thi' sand and oTavel 

d pn.'i.t ha.< an irregular contour, not lying in a continuous ridge; its hi o-h 'st 

portions var)7 fi'oIn 1,145 to 1,1f)2 f oct. Southward fronl so tiOI 2 it i. n t 

"ontinuous, hut is intorrnptell by wide dcpressions ;vher th surface is till. 

Beach gravel and sand appear, ho'w;..lver, in OJTIe mnonnt at :lVIr. rr'h) (~ 

vVard's" III the southwest corller of eetion 11, to\vllship 145, range 55; als 

in the southwest pm't of section 23, nearly 2 ]n11e8 farther ::louth. Within 1 

to 3 lniles ViTe>- t from these sectiOlls an area f undulating and rolling till 

rise to 1,2 and 1,250 feet. 

Near the Iuidc11e of the north half of s , ·tion 23, township lAG, rano',> 

fiG, the levation of this beach is 1,142 to 1,144 fe t. It is a. ridge of gray 1 
and sand, extending a (lnarter of a J1lile fi'0111 outh a~t to northw ~:;t, witIt 

crest 1[) fe ,t above the ~urfaee on each side. 'To (; I'd the east it deseends 

in a long slope, but 1nore steeply wostwanl. In s ' ,·tion 14 this shore-lin 

'nrv . W ·terly, the crests of its s01uewhat irregular bea.ch lleposits being 

about 1,135 feet, with a deseent of 10 to 15 feet in 2f) rods east. Thr ugh 

section 11 they range from 1,135 to 1,147 f.>ot, bing hia'It 't in the s(!utheast 

quarter of the section, where the descent eastward is 20 feet or 1110re. These 

heneh deposits are ..and and gravel, "rith p =>bbl . up to 1~ or _ inches il 
dialnet ~r, lnassed in flattened hillocks or swells, 1110Stl) ridg~~d len o-thwise 

with the shore and cca~ionally inclosing hollow. ,vithout ontl t. The fo1' t
lnation has a width of a quarter of a lu11e or I1101'e ill its northward course 

through the "T ,st part of the east half of' se ti 11 1 L An 111ldulatillO' RU),

fa f till rises slo\vl T to the west, while on the east a very s1l1ooth expanse 

of till sinks slowly toward the Red River. 

l-Iel'lnan beaeh ridge, 30 rod:4 widt~, in or near the east ec1g~" f the 

, Itheast quarter of se -.tion 2, township 14G, range 5. , 1,125 feet. In'eo' 

ula1' ~ . ,un ulatiollR of the higher h ' aeh a quarter of a 111110 farther \v .t 1'i .. 

appl'oxiInately to 1 140 feet. These upper (le]Josit ~ ana those it :;s 'ribed iu 
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th la 't two parao'raphs indicate that this area., which ,vas covere 1 by a 

southwardly proj J ting lobe of the ice-sheet .at the tiTn of the aecurnula

tion f the eighth or Fero'us Falls lTIoraine, experienced an earlier uplift 

than adjacent tract of the lake border, giving to this part of tho earliest 

ane I igho t - nnan beach au altitude '15 or 20 feet above the normal and 

r gular plane f the cOITesl ndi g beach deposits on both the south aw1 the 

north. 

0 1' -' t of tl Flernlan beach, a definite ridge 25 to 30 l' 40 rods ,vide, 

throu ·It the east half -f ,-' ~3 ction 2, township 146, range f5, 1,122 to 1,13;') 

te>ot, 10 to 15 feet abov the land east, and with a depression of G to 8 feet 

on tIle west. In the _.outh part of section 35, to'vnship 147, range 56, the 

b ,:1 ,II rillg , is Inerged in a flat eastwardly sloping area of sand and flne 

gravel at 1,135 to 1,12 - feet, underlain by till at .the depth of Cl few feet. 

The bet. h rida' l' appears in the north part of this section 35 at 1,125 to 

1,130 feet. 

Through ~ ~tions 26 and 23, township 147,. range 55, the Herman shore 

i~ ]nar] d b T svvells and flattened riel/:) s of sand and fino gravel at 1,130 to 

1,143 feet, occupying a ,;viclth of an eighth to a third of a rnile, with a 

depT ",ion of several feet along their w st si-le. Four sloughs, at the ele

vation of about 1,120 feet, He within the ea.st part of thG~ beach dOl sits, 

l' on th ir east border, in the southeast quarter of ection 23. In the south 

part of section 14 this 111assive but irregular heach has an elevation of 

1,132 feet on the east , ide of a laro'e slough. 

In the lllidc11e of section 14, township 147, range 56, the beaeh (" Sll1l1 ;' 

a definitely rido' :'1 1 forn1 awl extends thus northw< ,I'll along. the east side of 
i II "ll Lal~ which 0' es its existence to this harrier. Crest of the bach, 

through tIle enter and north part of section 14, 1,~32 to 1,137 feet; in 

. ,ti nIl, east of Golden Lake, 1,132 to 1,141 feet; and ~t,t Golden Lak e> 

po t-ofI1c , in the C" o.. t ...dcJ'e of the southwest quarter of _ection 2, 1,138 

~ t. An ighth of a IniIe north frOln the south end of this lake the action 

f its waves has e1'odecl the greater part of the beae,h rido'e. The Tnaterial 

t the beach .'.. p w,c1 by an excavation near tIp.post-offi 'e is coarse grnsel, 

with Y r <,bnn(htnt pebhl - np to 3 inehe and occasionally 4 to G inch .. 

in diameter. 
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Golden Lake water, July 28, 1885, 1,122 feet above the sea; highest 

level reached by this lake in recent years, 1,128 feet. It is a beautiful 

sheet of water, I! miles long and a, quarter to a third of a lnile wide. Its 

W' ,:st shore is 1110derately undulating till, with the highest s'wells 20 to 30 

feet above the lake. In a few places its grassed bluffs rise steeply fr0111 the 

water' edge 10 to 20 feet. Farther ,vest the rolling surface of till, seen 

for a distance of 3 or 4 111iles, rises to 1,225 or 1,250 feet. This lake has no 

trees on its Inargin, excepting two sJllall cottonwoods, each about 25 feet 

high, on its northwest shore; bushes gTO"'i,Tin several places, 1l10Stly on the 

east; but the greater part of the lake b rc1er, like all the sUITounding 

· ulltry , is prairie. 

Bea h ridge through the north part of section 2, to\\Tllship 147, range 

55, 1,138 to 1,13~ fe'et. In the south half of section 35, township 148, 

range 5F, it has been lnostly eroded by a lake which borders this beach 011 

the east fro111 the north part of section 2 to the north part of section 35, 

havino' a length of 1 Juile and a width of an eighth to a fourth of a 111ile. 

Tl Le elevation of this lake is 1,104 feet . It has no trees or bushes, except

ing a few willo'ws 4 to G feet high, near the ll1iddle of its west side, and i.. 

wholly surrounded by hard, grassy shores. Crest of the beach west of 

tho north part of this lake, 1,140 to 1,142 feet, and through the " uth half 

of seetion 2(i, 1,137 to 1,142 feet, silnila,rly bordered on the east by two 

lakelets, which have approxhuately the sanle height as the preceding, 1,104 

feet. The lanel east of these three lakes is fiat, 1,113 to 1,11 7 feet near 

theIn, with a very gentle slope descending thence eastlvard. 

1\lore (liffnse and irregular beach deposits in north-to-south sweil s and 

short, Inassive ridges of gravel and sand, inclosing oc ,asional hollows with 

no outlets, some of which hold s111.a11 ponds and sloughs, e.xtend fr0111 t]le 

llorth edg'e of s CtiOll 26 northward through the west half of section 23, 

township 148, range 55, with an elevation of a,bOllt 1,135 feet. The 

depression on the west is smne 5 feet lower, and on the east there is a 

descent of 10 feet frOIl1 the crest to the base of the beach. Fingals h'eek, 

in the northwest corner of section 23, where it intersects the beach, has a 

height of about 1,110 feet. Undulating and rolling till within 3 or 4 111iles 

westwaTd rises to 1,250 feet. 
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Herman beach, through the, ",;-.t part of section 14, tOvvl1ship 14 , 

range 55, 1,142 to 1,147 feet, being Inaillly a sOlnewhat typicalriLlge, with 

short ~wells of beach gravel and sand OIl it~ east side 10 to 15 feet lo\ver, 

inclosing hollov{s, but fHw or no slough.:- Two lakes (l,t 1,110 feet, tlT>proxi

]Twtely, lie close ea,,·t of this beaeh, neal' the center and in the northwest 

qnarter of this section. Thoy are h ·)nlered on the east by land 1 0 fo(~t 

hjgher, ii'01il ·which a very gentle descent sinks to,nLrd the Reel River. 

Contilluation of this Leach ric1g'c nOTthwanl through the east e(lge of 

section 10, township 148, range 55, 1,142 to 1,146 feet, 3 to 5 feet ab(n 0 

the depression on its west side. On the ea.t, three lakelets at 1,120 feet, 

approxinlaJely, lie ill the west edge of the northwest, quartor of. ction 11, 

each being about 20 rods long frolu south to north and 15 rods wide. Cre~t 

of lJeach ridge, 30 t.o 40 rods wide, extending nearly due north through 

the east eLlge of section 3,1,144 to 1,150 feot; east lmse, about 1,12f> feet; 

depression on the wo~t, rJ to 10 t t, nearl y level upon a width of 40 ro<1s; 

l)e), 1111 i:; clll ascent of undulating ana rolling till to 1,250 feet within 2 or 

3 miles. In the south,,~e't quarter of :sec.tion 36, to\vnship 149, range nf), 
LilHl, thi~ IIern'lan ~llOre i~ rnarked by irregular swen~ and 111L. ive short 

ridges of gntvel aud sand, with l • a~jonal inc] )sod sloughs. Tillb is HUC

ceeded by a half lllile of the ordinary continuons single ridge, 1,147 to 

1,1f>U feet. 
~Iagnificent beach ridn'e, pas:illg north-northwest through the east part 

, sectiow; ~G and 23, Lind, 1,147 to 1,1rJO feet. A road, which wa. fOl'1ned .,
an Indian trail, run.' on itH top here and for several lniles northward. "fhi:::; 

beach is Olnposed of the usual ..and and gra el, thickly filled -with pebble:::; 

up to 2 mid raroly 4 inehes in eliamoter. It fOl'lns a broad, wave-like ridge 

30 to 40 rods wide, ineluding the slopes. On its \vest side is a depression of 
5 to 10 feEt, 20 to GO rods wide, which is lnoist OTa~", lan<1, exeepting a small 

r ,edy :-;lough in the south edge of :::;ectioll 11. On the east side of tili:::; upper 

1-1ern1an beaeh there is a very Slnnoth slope descending 2G r 30 feet in aH 

IUflUY rods. N xt is a nearly leyel belt 20 tn GO rods wiele, incl'ea"ino' in 

width frorn south to north, succeeded hy a lower IIel'lllan beach ridge ri:::;ing 

8 to 10 fee, with its crest at 1,127 to 1,130 feet, or 20 feet "below the upper 

·clL. "fh -\ e parallel Herman beaches are v ry finely de loped thus for 

I , 
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nearly G n1iles, passing' north through f'ections 23; 14, 11, and 2, Lind, ana 

the southwest part of section 35, to\\Tl1ship ISO, range 55. :High portion 

of the uPlwr beaeh in the south edge of section 14, 1,1f)3 feet, and depr "

sinn west, 1,142 feet; crest onward through thIS section, 1,153 to 1,148 feet. 

III the Horth part. of seetion 11 and the south edge of seetion 2 it i~ a few 
feet low r, is irregular in height ana outlines because of intersecting watel"

eonr. '" and has a I l; continuow;; and shallower depression on its west side. 

In .'oction 2, however, both beach ridges are finely displayed, having the 

~anle contour as southward. Crest of ul?per heach in sections 2 and 3f), 

1,lf)2 to 1,155 fE~et; depression on the west, 8,to 15 feet, partly occupied 
by a long slough. The northwest. part of section 3F), in the course of the 'e 

boa -he8, is lower 8])100th till, with no deposits of sand and gravel. 

Goose River, near the north line of the northwest quarter of section 

35, and the Little G ose River, in the north part of section 15, to'wnship 

150, range 55, 'where they cross the ancient lake shore, are in valleys about 

30 f et deep, ero(led ~n till. Each consists of pools 5 to 7 feet deep and 10 

to 20 feet 'wide, alternating with other port.ions so narrow that one lnay step 

flcros.· the! n. 
III the east part of the west half of section 26 and t.he southwest eorner 

of section 23, t.ownship IDO, range 55, the upper Hennan shore is offset a 
third of a l1'1i]o east fr0111 the renlainder of its course and eonsists of Inas~iye, 

irrogular sw l1s of till, partly overspread 'with gravel and sand, 1, 1r)~ to 

1,160 feet. An10ng' th0111 al' hollows 4 to 6 feet deep, \vithout outlet, and 

their entire belt, a quarter of a luilo wide, is crossed uy depressions as low 

as 1,14f) feet. Through section ~2 this shore bears a typica.l beaeh rido' (. f 
8<111(1 and gra;vel, 40 to flO rods wiele, 1,157 feet, with depression of 10 to 15 

feet on the west; deseent of the eastern slope, 20 to 25 feet in 30 or 40 rod, . 

In section 15 this upper beach, 1,1[)~ to 1,157 feet, has a quite irregular 

f011n, chiefly due to erosion by the Little Goose River and its s111all tribu

taries. It is ngain exhihitecl in its ordinary type through section 10, being 

a ridge 25 or 30 rods wide, with crest at 1,155 to 1,157 feet, 15 to 20 feet 

a1 y it. ea. t base and with n narrow depression of 4 to 8 feet on the west; 

through the w .st part of secti n 3, towll "'hip 150, range 85, and th west edge 

of the soutln ,t quarter of seetioll 34, township 151, rang-e 55, 1,157 to 

1 
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1,lh£) fe "t, excepting gaps cut by srnall watercourse; Hnd ill t] ... o· 

of the northeast quarter of ction 33, 1,1h4 to 1,157 £ ct. Thirty rUlls 

we t fron1 the northeast corner of this section 33 its elevation i .. 1,155 feet, 

'with slopes descending 12 feet eastwar(~ and 8 feet VI{ ~bvard. 

Lower Herm.an beach, a half lllile to three-fourths of a Illite east of 

the fore oing, in the ~ est edge of sections 14 and 11 aBel the east '( ere 

of section 3, township 150, range 55, 1,130 to 1,135 feet, from whi h there 

1S a ( . . nt of 5 feet to its west base and 10 feet to the east. Froin the 

southeast quarter of section 34, township 151, raut:;e 55, this each pc .·s ~ 

northeasterly to LarinHwe. 
Upper Hernlan beach, a --well-defined ridge, running Horth tl . ugh th 

east part of section 28, township 151, rano' 5t\ 1,15;:) to 1,15£> feet; thence 

north-northwesterly through sections 21 and 16, 1,157 to 1,160 . feet, and 

through the southwest part of section 9, the northeast part of soction 8, and 

the southeast quarter of section 5,1,157 to 1,1€)2 feet. vVhere it is eros ed by 
the Devils Lake line of the GTeat Northern Railway, in the ;-' ollth part of the 

northeast quarter of section 5, about 4·~- lniles weHt of LariIllore, its (~rest 

was at 1,162 feet, 4 feet above the tn.Lck, and it holds the aille hei -ht for 

about 50 rods northeastward. rrwo-fifths of a loile east fr0111 this heach 

th railroad crosses a second beaeh deposit whose crest and the track are the 

sarne, 1,146 feet. 

DELTA OF THE ELK VALLEY. 

(PLATE XXIX.) 

Nearly level laud reaches "1 luiles vvestwanl frolll LariulUre alollg the 

Devils Lake railway line, averaging' 1,130 feet above the :;ea, and varying 

only 2 or 3 feet above and bolow this level. Beneath the rich black soil 

here and elsewhere, all about Lariulore, are stratified sand and fine silt fr e 

£1'0111 gravel. rrhe beach ridges near this town aro cOllsoquently e01nposed 

wholly of sand, quite iH contrast vvith their usually coarser luatorial. 

The underlying beds consist la,rgely of sand frolu the Fort Pierre 

shale, and were derived probably in part frotn erosion by the head streams 

of the Turt]e and Gom,e rivers ill this Creta eou.' for.mati Il, v{hich her 

c nstitutes the highland west of Lake Agassiz, thinly covered b till. 
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1 si lm'able chanlleling of the va.lley~ ill which tll · 'l:ream ' fl 1 peal" 

thus to have Leoll a . 'omplished before the land was uplifted and the lak 

receded to its NorCl'OSS alld lo\ver shores. This delta a . c'nmulation, eOllsist

illg' partly of alluviulll frolll strealll erosion. after the departure of the . r.(.~ , 

lJut evidently in far larger measure (If nLOdifi d drift supplied 1J strearllS 

frolll the llwlting ice in whieh it had lJeell held, occupies a width of 6 to 12 

miles, and stretehes about 35 ruiles . uthward 1i:0111 1\1 \tnna, by LarilllOre, 

N orthw <1, allel Hatton, to the vieinity of Portland. It· thiekne. s at 

Larirnore. as shown ill no'. 14, is 60 feet, and doubtles~ its average thiek

11 co • is as nUlCh as 30 or 4U feet upon its area of al")u 300 square Iniles. 

It was deposit d TIl th edge of Lake Agassiz during' the fir t and ' c, u(l 

I-Ierman stages, for these shores lllarkeLl ly aeh fidg -'S, ~re above the 

FlU. 14 .-~cction allfOStl the delta uf tile lk Vall y. Hotizulltal aca t 3 miles t an weh . 

d 1ta; but the third and fourth Herman bache"' xtend acr ss it, passiug 

close east of LariJllore. The Noreross and Tintah shore-linos lie ne r it~ 

eastern bounda.ry, for the gTeater part 11] II itt! edge, but it has not beon 

eOllspieuously eroded. Farther east the surface is nwiuly ~ill for the n xt 
15 Iniles or 111Oro, deseellc1iug' towar.} tIl Hed Ili er, which i~ 1)ordored on 

this latitude in North Dakota by a belt of alluvial clay and silt uuly a :£ .w 
TIliIe:; 1vide. 

A :; tioll of the 1 eds :£ rIniug tlli.: delta is fUrl '. e 1 by the well -a the 

Hhennan. House, LarinlOr:. whieh was dug 20 fe t. and bored 40 £ -~t, as 

follow. : Soil 2 feet; fine sandy and layey silt, without coaT" sand, 

gravel, or stones, [j feet; fine yellu,vi.. h saud, with less cla beiug lnainl T 

iliceou', 13 feet; alld de. rk 'and, very s ft to bore through, two-third 
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Cretac us shale in particles up to a twentieth of an inch ill lianlcter, 4 

feet, with ruuch water. Hard blue till was found at the bottOlIl. The oth r 

wells of this town are said to obtain their supply of water at a depth of 

about 20 feet, in the upper part of this ~and deriyecl chiefly frOlll shale. In 

Northwood and 11atton, also, water is found at depths of only 10 to 20 feet 

before reaching the base of the delta sanel. 

The vo111111e of this extensive sanel and silt delta is about 1 ~- or 2 cubi 

rniles. It occupies Inore than thrice the area of the delta of the P ernbina 

HiveI', but is llluch shallower, so that they are nearly equal in their cubic 

contents, or this is the srnaller; and it has nine tilnes or perhaps twelve 

tiules the yohnne of either of the two deltas of this lake in J\1inn 80t<1, 

lyiug on the Buffalo and Sand Hill rivers. Yet here no strcLLlll of siguifi 

cant ~ize euters the lake area. There are, indeed, 110t less than a dozen 

srrudl streanls, the headwaters of the Turtle and Goos , rivers, which 

d ,seend to the delta fr01n the till-covered Cretaceous highland on the west; 

but none of them has a large valley or extensive basin of draiuao ' and it 

would be difficult to decide \vhich one of three or fOllr is Illost worthy 

f consideration. The delta, however, ill its position; the outlines of its 

extent, and the directions and rate of its slopes, seeIns independent f 

th81n all. 

N orth"vard fr0111 Larhnore and J\fcCanua, where the surface of' this 

delta, is highest, a very notew rthy top oTaphic feature of t~le w '~tern 

border of the lacu::;trine area 1.JS received the narne of Elk Valley iu it~ 

~outhern portion, and in its northern continuatioll i::; called the Goldon 

Valley. These are parts of one eontinuous belt which was at fin;t the 

course of a, glacial river, aud afterward becalne a, sound or ::;trait extendil b 

about 40 ulile::; along the coast of Lake Agassiz at its highest stage. It 

was divided fr0111 the lnain lake by a series of several 8111all i::;lands of 

knolly and hilly till, occasionally connected together by a low beach 

eIubankrnent or bar, fonned by the lake ,vaves. The Elk Vall y is eOln

lllonly regarded as beginning at Larinl0re, but it lnay lllore strictly be ~aid 

to b .. -in 9 luil s farther north, at the Illost southern of its inclosing islands. 

It extelld~ north fro III LariulOre 29 lniles to l{am,_eys Grov -s, un the North 

Branch of the Forest River, with a width of about 4 rrllles for the greater 



336 THE GLAC L L.A.. KE ,AGASSIZ. 


part f it extent, din1inishiug c t the north t mile. Th unr }' , l' pro

1 1l0'atiOll of this tract, known' . tho Goldel T .ll :.y, va1'i s rOll t ~ nil s to 

only 1 lnile in width along its course of 1 ruil ;: to the N nth Bnn ·11 f 

Park Rh 1', 1 to 2 1niles \\T st of GardaI'. Orig-inc lly tIt I II 

of this belt was called the Elk Vall y, ,vh'i b ' err t .ti n c.f 

its a original llal1le; but th HaITI , Gold n 'Valley, PI' pose 1 £ r it llorth
ern portiou by the RalTlsey brot.h >1'8, livino' at R· ' , ,,' Gr " in ,\TC1'IlOll 

T wuship, ha.s C0111e into universal use for the 11 l,},OW part of the vall 
e t neling thence northward. 

The Golden and Elk valleys have no river n w r u u'ng alollo' their 
. ntiuIOuS d -1ressioll. Instead it is eros::; 1 by 11 111101'on8 .'tr alliS \Vhi ·It 

fonn the Turtle, ParI, and Forest rivers, d seoudiu . hland 
'west of Lake Agassiz and filldiI g' thoir , y bet 1: gh thoc: 

1110rainic i-,laHrls east of the valley. But during the stane in the 1. partnro 

f the ie ~- hoet when these islands were eillg a . 1U ated n the '" tern 
lnargin uf its ~linnesota lobe, clouten1poraneous , 'th the £ r1l1ati Hl f tit ' .. 

L af Hills and with the c01npletioll of the pr01nillent compouud Inoraine' 
south of Devils Lake, a great river flowino' fr0111 the lneltil o· i e-fielc ' and 
laden with their drift ran with a strong urrent in this lonO', ne -ly ;,trai'ht 

valley, bringing to its debouchuro into Lake Agassiz at l\fcOullila tll ,and 

and silt of this delta. A portion of its £i-eight wa,' even borne 3G lniles 

OlHvard in the shallow water of the lake, fonning the southern part of the 

delta, which wa probably held to the w 'tern 'ide of th lake area 
tIle barrier of this ice-lobo_ rrhat the sand and silt ,vere thus supplied 

chiefly fr01Il the :lngl cial drift, and nly in._ all part fr nl T 'iOll r th-' 
8trea111S that now exist, is proved by the position of the axial thi ] e t and 

1igl est portion of the delta, ;,eparated fi-on) the w ~tern ,h01:e f Lak ~ 

. iz by a broad, shallow depre.-' ~ion ill which the nUlnerou . ur e ' of the 

Goo~e River are diverted frol11 their eastward course an carried to the south 
in a united strearn. vVItatever alluviunl tho '0 tributal'ie.' have add:> · to tll 
lelta, both while the lake 'was here and since it was withdrawn, has been 

insufficient to raise thoir chauuels th:. " uill HIll unt the t ,vonld give th I 

passag · cross the delta in their nonnal COl - 'e toward th eas . 
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SHORE WEST 0 THE ELK AND GOL DEN VALLEYS. 

(PLA.TE ' xxrx ND . xx.) 

Thr ugh 'ection 32, Ehn Grove, tho upper each run:; llortlnv€Hterly, 

its elevation being 1,160 to 1,163 feet above the sea. Its lTmtel'ial is 'oar ' 
gl'av ~l, with pebbles up to 6 inch os in dialneter, in part accumulated as a. 

rido'e 10 or 15 feet above the land at its base northeast and 5 to 8 feet 

ahove its southwest base, and in part lying on the Bank of swells of very 

stOllY till, the ercsts l f which are only 5 to 10 feet higher than the beach. 

TbiH till or lnorainic drift contains a Inultitude of granitic anel li1n stone 

bowlders up to 1 ~ feet in diarneter, but few 01' none of larger size. In the 

rolling till which ri8 s thence weHtward to 1,250 or 1,300 feet within 2 

or 3 rniIes· are lHauy granitic bowlders up to 5 feet 01' more in dialTI ,tel', 

exeeeding the usual proportion in the till of this region. 

In the north edge of section 32 alld the south part of section 29, Ehn 

GTOV , this beach is the terrace-like horder of a nearly level tract of sand 

and gravel an eighth of a luile or lHore in width, at an elevation of 1,171 to 

1,1 73 feet. The bordering slope is beach gTavel, with its base at 1,155 

to 1 15 feet ; but the slow de~cent thence eastward is till, . Inewhat 

eroded by wave action and having l11auy sluall and large granitic bcrwlders 

np to 4 or 6 f ,et in CUalTleter strewn on the surface or partially eovered. 

by the soil. In the northeast. quarter of section 30 this upper I-IerITuul 

beaeh iH typically developed, being' a gracefully rounded ridge of sand. and 

gravel, 25 or 30 rods wide ; erest, 1,165 to 1,16G feet; foot of eastern slope, 

1,150 fe t · depression west, usually 2 to 5 feet, beyond whieh is a slow-ly 
ascencliug area of smooth, undulatin0'. till. 

Upper heaeh through "ection 19, Ehu Grove, a lo.w, rounded ridge of 
sand and gravel about 25 rods ,vide; crest, 1,166 to 1,1 R8 f ot; base of it 

ast slope on the north line of this , ction, 1,158 feet. In the southwest 

quarter of section 18 this beach is cut by the South Braueh of the Turtle 

Rivel'; it elevation in this section south of the strea111 is 1,167 to 1,168 
£ t. There is no considerable valley here, and the cr ·ek runs oniy in 

'pring or after unusual rains, being reduced to stagnant pools durillO' the 

rest of th y ear. Within 2 Iniles ~outhea.st, however, it be 1110S a livin 
MON xxv--22 
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strealll, fed by very cold springs, and thence to the se ondary Herman 

heach near Lal'ilnorc it has cut a valley 50 to 90 feet d '.p. j 

ElIn Grove, c0111prisiug about 5 acres, is ou this ereek, ct, third of a Dlile 

east of the upper I-Iernla.ll shore-line, which continues north-northwostwanl 

through the soutlnvest part of ~ etion IS', Ehn G-rove Township, and the 

northeast edge of section 13, Niagara, to. the west side of Little Ehn 

Grove, 10 acres or lllore in extent, in the ea:.;t part of Beetion 12. Along' 

this distance of 1~· Iniles the surface presents a very favorable slope, fl'Olll 

1,150 to 1,200 feet elevation, on which a beach ridge or dcfiuitE~ beaeh 

deposits would uBlutll)7 be found well developed; but the waves and cur

rents of Lake Agassiz could not £let effieieutly here, because this area lay 
in the lee of islands and of a wave-formed hal' or beaell several lnilei:; to 

the east, which are the eastern boundary of the Elk Valley. Consequently 
dep sits of bea,ch sand and gravel are scanty on the upper western shore 

of Lake Agassiz here and for 40 n1ile8 northward along the extent of the 

Elk and Golden valleys, east of \vhich a narrow chain of islands and bars 
rose above the snrfaee of Lake Agassiz during its highest Hennan stage. 
Between the South Branch of Turtle River and Little Ehn Grove th 

beach fOl'lnatioll consists only of a thiu eovering of .sand and gravel 8precHl 

OIL the sloping area of till, at an elevation froIl1 1,160 to 1,175 feet. v

eral of the slllall grassy chaunels eroded here, dry excepting in spring and 

times of excessive rain, are ahnost cOlnpletely paved with stones up to 1 or 
2 feet in dianleter, but few stones OCCllr upon the adjoining sUl'fa,::> of till. 

From the Little Ehn Grove the highest western shore of Lake gftSS1Z 

(eonsisting of a siinilar slope of till ascending g(:lntly westward, with incon

spicuous deposits of beach gravel aud saud, not aeeulnulated iu an T distinct 

ridge, but probably recognizable ahllost eontinuously) extends nortlnval'd 
through sections 12 aud 1, Niagara, and sections 31 and 30, AgneH to the 

central part of Bachelors Grove, w hiell it passes through in the west half 
of section 30. This grove borders the bead strealll of Turtle Hivel' for 11 
miles, with an average width of about a quarter of a luile, thus c01nprisillg 
approxiInately 250 aCl'es. It is dense woods, chiefly elIn and bm~swood ill 

its east half, but nearly all bur oak for the west balf. ~Iuch bur oak is 
also found along several miles of this streaLIl next westward, but it i· not 

http:I-Iernla.ll
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e n fr the margin ,of Lake Agassiz, being hi den in the vall ,4 _ to 

50 feet deep, 'vVhich the streanl hat; or d cl in that area of undulating and 
rolling till. 

Herman 1each, £ I' the first lnile or .more north fro111 Bachelors ~ rove, 
pa 'sing through the northwe::;t quarter of , tion 30 and the w ' 1. ed ' of 
,_ ction 19, Agnes, 1,165 to 1,170 feet. This is lllostly a well-defined beach 

ridge, 20 to 30 rods wide, cOlnp sed f sand and 0Tav 1, with pebbles up 

to "in les in dianleter. It rise~ ::;lowly to a h ight of 10 or 12 t ab v 

the flat land on the east and is bordered on the west by a depression of 1 

to 3 feet, be :Tond which a Hrnoothly undulating and rolling surfa ' f till 
ris to all elevation of 1,200 and 1,250 feet at a distance of 3 lniles. In 
th north west quarter of this section 19 the bah dOL 

n isting of s;evoral irregular rillo'es rislllO' 5 to 8 feet above the' . base::), 

1,167 to 1,170 feet above sea-level, with inclosed hollows, and the depres
8i 1 ] 0": west 0 a~ionally sinks to 1,155 feet. 

Through sections 13 and 12, the southw ::)t part of section 1, and in 
s Hon , Oakwood, to th O'rove on the llorth line of tion 2 at the Ie 

jUllction f the north anel uth branch of Lost Creek, and thence north
e.ast and I rth tlll'ough section 35, Elkmount, the Hennan shore, b tweon 

1,160 and 1,170 £ et, is not lnarked by any considerable deposits of grave] 

<- nd "and. Farther north this shore is distinguish d not only y a notice

able change ill the top graphic f atur s along a nearly level line at 1,170 

f~et, divic1in Y' the very flat area of the glacial lake £i'oIn the undulating and 

rolling till OIl the vV st, but also by occasional beach deposits. Through 
tIi ~ uth half of section 26, Elklnoullt, a s01newhat typical beach ric O'e of 
. uel and gravel, 15 to 25 rods wide, with a elepres::)ion of 3 to 6 feet on its 

west side, rUllS north and northwest, its cre.. t being at 1,175 to 1,170 feot, 
declining £1'0111 " uth to 11 rth. On the east its slope fa.lls 5 to 10 feet in 10 

to 20 rods; and thence a 1110re gentle descent, with surface of sand and fiue 

ravel, 'illks to 1,155 feet within an eighth of a luile. In the northwest 

quarter of this s etion 26 the t each ridge ceases and is succoeued llorth
war b an expanse of neaJ.'ly flat till, whieh along the north line of this 

ction ink. ea tward fi· I 1,1 75 to 1,155 feot. 
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Elk Valley, for 12 111ilm; fi'0111 Ebn Grov , [utd ~I -·Canua north to tl 

Forest River, iH nearly constant ill ele ation, \vhieh is 1,1 5 f et _11 its 

,,,Test border and 1,135 feet near its east side, its average width being about 

4 lniles. 

Upper I-Ioruulu 1each, a definito and luassive ridg(~ of sand and fino 

gravel, 25 to 40 rods wide, for a half lilile south £1'0111 the S nth Branch of 

For"'st River, in the \~ mit part of tho northwes quarter uf ~eetion 14, Ell 

rnount, 1,173 to 1,178 feot, passing north and north" Ht, with a descent f 
12 to 15 feet on tho east and a dopres.'ion of 4 to 8 feet on the ,vest. 

Beyond this branch of the }1--'orest Hiver, in the north half of ,,'8 tio 

10, Elkmount, the beaeh ridge, ~irnilar in outline, with its erost at 1,1 74 to 

1,179 foet, is the site of an alJandoned railway grade, on account of wLi -.} 

its lllateria,l is well exhibited. It is sand and gra el, etnel thr e-fourths of 

the pebbles, l1l0Stly less than 2 inches in dimneter, are dark-grhy slaty 

shale. Twenty lniles to the south-southeast the se-un -> :-5hale ill SIne 11 grain 

nlakes fully two-third:-; of a strahllIl of sand that extends ti'om 20 to 60 feet 

in depth ill the well at the Shern1an Honse, Larirnore. Pebble. of it W l;e 

also observed ill kaIne-like deposits of gravel awl salld uear Balaton, Lyon 

ounty, in southwestern lVlinnesota. During the further exploration of th 

western shore of Lake Agassiz this shale was discov red ill plaee, and is 
found to be tho bed-roek, of Cretaceous age, whieh fon11s the eon. picuou. 

escarpn1ent of the POlllbina ~iountain, though even there it is gonerally 

covered and coneoaled by drift. 

Natural surface at the northwu:-5t (jurller of ._ ,etion 3, ElkIn uut .11 the 

line betw en Grand Forks and vValsh counties, 1,181 feet. The np} l' 

Hel'lnan shore passes north-northwesterly through this ~ rn . of se ' tioll 3 

and the east part of so·tion 33, ~Iedford, to the lVIicldle. Brandl of F -r '-' 't 

River (farther east fOl'Illerly called Salt River), which it reaches near the 

center of the east ha.lf of s ,ctiOll 2 '. It has only scanty deposits of beach 

gravel and sand, nowhere fonning a ridge; instead, the surfac -" is rnaiuly 

till, very flat east of this shore, but undulating or rolling westward. 

The South and ~1:iddlo braneho~ of Forest River occupy vallo) s 5 to 

40 fe t deep and 20 to 30 roth; wide. They are 1 rdered with groves or t 

least a Jontinuous line of trees, along the greater part of their course. 

1 
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In the llorthw :lst quarter of section 28 and the west part of section 21, 

~Iedforcl, the highest shore-line of Lake Agassiz is very distinctly lnark(~d, 

at 1,lS3 to 1,185 feet, by being' the upper edge of a fiat slope of till, proba

bly with seauty deposits of gravel and. sand, which sinks 20 to 30 feet in 

the next half lnile eastward. Farther east, for the width of 3 or 4 lTliles 
across the Elk Valley, the surface elevation is 1,160 to 1,125 feet. 

Just west of this shore-line a knolly belt of 1110rainic drift, bearing a 

111arvelons profusion of bowlders, oecupies H, width of 25 to 50 rods, gener

ally fonning a single ~eries of hillocks rising 15 to 30 or 35 feet. These 

ar st1"e'W11 with bowlders of all sizes up to 5 feet and rarely 8 feet in 

diaJueter, ~o plentiful that they cover a third or even half of the surfa.ce. 

A few Inasses of lilnestone were observed, but fully 99 per cent of the 

bowlders are Archean granite and gneiss. This is the most eastern portion 

of a seluicircular lTloraine which appears to have been acculnulated on the 

eastern boundary of a lobe of the ice-sheet during a pause in its retreat. 

FrOlll sections 21 and 28, ~1eclford, this 1I1Oraine continues, with nearly the 

saIne features, south and southwest to the southeast quarter of sectiol1' 32, 

<111(1 thence west-southwest by Pilot l(nob, in the north'ivest quarter of 

section 5, Ellnnount, to the west side of section 1, township 154, range 57, 

and perhaps heyona. Its hills and knobs rise 25 to 75 feet above the gen

era11evel of the adjoining slnoothly undulating till, their tOpH heing 1,250 

to 1,300 feet above the sea. To the north, northwest, and west it reaches, 

with siInilar developlnent, in a great CUlT convex to the northeast, along 

au extent of 5 or 6 rniles, to a duster of pl'orninent lnorn.inie hills rising' 50 

to 75 feet, situated in sections 2 and 3, Cleveland. ThiH rnoraine nlatter 

was doubtless englacial; among its 11lultitude of both large and snlall rock 

fi'agnlents a half hour's search failed to discover any ularketl with strire or 

having fa s plan a hy glnciation. On tle west the area indosed by thiH 

l1rvino' 1110raine is very slTIooth, only slightly undulat.ing· till, at 1,185 to 

1,250 f t, ascending slowly vveshvard. 

\nothor distinct 1110rainic series, similar in its very knolly contour, ill 

its rnaterial (excepting a larger proportion of gra:\ el, half of which is the 

rota' us shale before <leseribec1), and in the gi'eat ahunclance of howl

clen; nearly all orauitic, hranches froul the preceding in the north part uf 

http:surfa.ce
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section 8, Nledfonl, and sw· eps northeast and north through the west half 

of section 4, and thence northwest and west through sections 32, 29, and 

19, Vernon, and sections 13 to 16, Norton, to a group of Inorainie hillH 

about 75 f(jet high, a Inile northw:lst of .Galt. p ~t-offic . Between tllis 

cur d lTIol'aine and the nearly parallel northern pa.rt of the pr ecliuS', 4 

Iniles distant to t] 1e south, t118 c'urface is very S11100t] 1, undulating till, rising 

slowly t ward the west. 

These Illoraines, with their east base at 1,185 to 1,170 feet above the 

sea, fonned the west shore of Lake Agassiz at its highe t stage for nearly 

7 ruiles between the Nliddle and North branches of the Forest River. rrhe 

Nort11 Branch intersects thi~ shore-line near the c nter of section 20, Ver

non, close to the south" est end of RalTIseys Groves, "\vhich extend then·..1 

L bout a mile along thi::; waterc urse in the north part of section 20 and the 

southeast quarter of section 17. The stremn in these sections has no vall ...y, 
only a channel 20 to 30 feet wiele and 10 feet deep. 

Golden , 1all , on the north line of sections 4 mld 5, Vornon, has an 

elevation 1,185 to 1,1~'5 feet, showing an ascent of 10 feet froTn east to 

west in its width of 2 lniles. About the :alne transverse slope, raising 

the w '. t side _f this valley 10 or 15 feet above its east side, is found alon!::; 

its whole extent of 18 111iles, ii'oru the North ranch of Forest HiveI' to the 

IHic1dle and North branch ~~ of Park HiveI'. In the north half of V61'n011, 

and thence northward, the ·width of this valley varies fr0111 1i lniles to only 

1 111ile. It is fiat, and consists Inainlyof day, free from gray 1; but wells 

find gravel interrnixecl with t.he dar, probably till, at a depth of a £ w feet, 

a,lld about 20 feet fr III the surt'aee they
.' 

sOlnetin1es encounter a ·water

bearing stratlun of gravel, chiefly made up of Cretaceous shale. 

Natural surface at the south'west corner of section 21, Gold Jll, 1,191 

fe t. Highe. t part of lelell Valley f'outh of the South Branch of Park 

Riv 1', along the north line of sections 27,2 ), and 29, in thi: township, 1,199 

t on the east to 1,211 feet on the we t. Surface at schoolhouse on the 

west side of the northwest quarter of sectiolL 21, 1,207 feet. 

South Brandl o~ "Park River at the bl'~dge near the l11iddle of the 
Jnorth line of ..ection 21, G lelen, 1,17U t ,t, approxirnately; bottolll land 

ab ut a. quarter of a lllilt1 wide, 10 to 1I) feet above the •tre~:t111; crest of 
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the south bluff ri.,ing to the flat belt of the Golden Valley, 1,191 to 1,2l 

f t, ascending weshvard; of the north bluff, 1, 18f~ to 1,205 feet. 

Goldt?n Valley, on the north line of section 5, Golden, 1,19t) to 1,20;,) 

feet; 2 nliles farther north, on the north line of section ~9, Lmnpton, 1,198 

to 1,208 feet. In this northern part of' the valley linlitecl tracts of its flat 

area are strewn with abundant bowlders up to 2 feet, and .less frequently 3 

or 4 feet, in dimneter. They are probablJr where swells of till rose nearly 

to the urfa' O"l of the water in this strait of Lake Agassiz, so that its fine 

portions were swept away by waves and currents, to be deposited elsewhere 

in the alley as elayey silt, leaving the rnasses of rock which could not be 

thus reJlloved, Approaching the lYIiddle Branch of Park River, the surface 

of the Golden Valley continues very sfnooth and flat, but it ceases to have 

a continuous ascent fr0111 east to 'vest, SOlne portions along the center being 

depressed a few feet. Such a shallow hollow holds a slough ~tbout a ]11ilo 

long fr0111 south to north and a half Illile wide in its broadest part, at 1, 1~t3 

feet, extending fr0111 the north edge of section 20 through the west part of 

section 17, LanIpton, in which a small area of water rornains throughout 

the year. On each side of this slough, and for lnil ' south and north, this 

valley is a great hay Ineadow. 

The west border of the (i-olden 'Valley was the 1110St ~yesterll shore of 

Lake Agassiz in its highest stage, but it is only very seantily marked by 

deposits of beach gravel and sand, beeanse of its sheltered position nn the 

western and leewa,rd side of this narrow strait. From the Jniddle of section 

20, Vernon, this shore-line extends in a quite direct COlUHe a few degrees 

'west of north 11 lniles through the west part of sections 17, 8, and 5, in 

this tnwllship, sections 32, 29, 20, 17, 8, and 5, Golden, and the east edge 

of sections 31 and 30, Lmnpton. For the next 3 111iles, in the east edge of 

sections 19, 18, anel 7, Larnpton, it runs nearly due north. Thence it 

turns to a nortlnvesterlr course through section 6 of this township, and 

tbrough section B1, GardaI', In this vicinity the Golden Valley tern1inates. 

Bush , and trees clotbe the slope on the west side of the Golden 

Valley along lts northern part, extending to the south line of LanlptOll; 

but this itSC "'nt falther 8outh, also the entire extent of the Golden Valley, 
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th (hi t hills fOl"J11ing· its eaRt b 1"(ler, and the V,·Ht plain of t]H~ Hea R~yer 

Valley, are prairie, excepting that narrow belts of tilnber border the water
course~. 

SU100thl) undulating till rises slowly fr~)]n the ,~rest side of th(~ southern 

part of the Golden Valle ; but in section 30, Lalnptoll, rounded hills of till 

attain a height about 100 feet ahove the valley, or 1,30 feet above the sea. 
Thence northwa.rd a 8]]100th slope asc nd~ 50 to GO feet, or in sonle por

tions only 30 or 40 feet, within the first quarter or half of a utile to tho 

ye. t, ~uceeeded beyond by a 1110derately rolling- surface with les~ aSCf~nt. 
A terrace of heach sand and gTavel, containing' pebhles al1(l ',ol,bl 

up to 6 inches in diameter, extends a third of a lnile frOln olltheast to 

nOl'tbwe~t, with a width of 5 to 30 rods, in the northwest quarter of section 

33, Lmnpton, abutting on the west flank of the rolliug and 11illy clop :-;its 

of till which nwke the east border of the Golden Valley. It wa,' fOl'lnecl 

1 YClllTcnt::-; entering this strait of Lake Agassiz fi'Olll the north, eroflillg' the 

bor<lering hills in the east edge of s ctiOllS 20 and 29, and th 11 e 8W p

iug thi ' sand and gravel southward. It Inarks the hjgbe~t stage of Lake 

Agassiz, having an elevation of 1,213 to 1,195 feet, declining fron1 north tn 

south, and also Hluking 1 or 2 feet frOlll west to oast in its width of 10) 

to 500 feet, being thus slightly higher along' its verge than where it rests 

upon the adjoining hilly till. 

lVGddle Branch of Park River near the 111ic1dle of the south sid of 

Hection !J, Larnpton, about 3 Juiles northwest of Edinburgh FoItation, 1,1 5 

foet above the sea; crest of the south bank of' the ry ~ 111all vall y of thi~ 
strea.nl, rising to the flat Golden ·Yalley, 1,192 feet on the east to 1,215 feet 

on the west. The Golden Valley here shows thus a transverHe ase~nt of 

more than 20 feet in its width of about 1 l11i1e. On the north line of so 

tious 5 and 6, LaIl1pton, the east edge of this valley hn,s an elevation of 

1,210 feet, and its ·west edgt" 1,220 feet. About a half luile farther north 

the height of this belt ,vhere it is rOHsed h T a tributary of the !fid.clle 

Branch i:-; 1,220 to 1,235 feet fron1 east to we;:-;t, being thus above the 

highest level of Lake Agassiz. 
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BE eRE. A D ISLANDf' <, ,-TO]' THE ELK AND LDEN ALLEYS. 

( l>LAT , XXIX ANI ,' XX.) 

11 turning' abont 4D luile. sonth to LarinlOre, we hav(· yet. to describe 

the beaches of Lak Ag-assiz au(l its islands of rolling and hilly Jllorainic 

till whieh divitle<1 the strait of the Elk ancl Golclen valle' R in Grand For} s 

an<1 "r ~tlsh r.ounties frolTt the ll1ain hod T of the lake. 

The ereHts of the npper or i1r~t and the .. eeond Tlern1cu1 beach\:' hefore 

descrihe(l, r,:,sl c .·,tivel) 4l and 4} n1il ~~ west of Larin1ol'o, are 1,162 and 

1,14G fe ,t. ahovn the sea. rfhe third Herllla,n beach, a third of a Tllile east 

of LarlJl1()1'e (lepot, lIaR its crest at 1,133 feet; and another beach b longing 

t -. the san1e tao' ~ uf Lake l\gassh, a third of a rnile farther eaRt, rises toL 

1,134 feet, with de~eellt in 30 or 40 rods east 11 feet, aTHl ill tlw ~mne 

(l1Htalle(~ we~t ~., fe(~ t. rClw fonrth Hel'lWU1 beach, cOll~iRting of fnul' ~nnall 

beadl ridg'es erossec1 h. T the railway 1~· to 2 lniles east of Larin101'e, has 
c.rests at 1,123 to 1,11l feet, with intervening hollow~ 3 to [) t t de 'p. 

The each ~(J, ('n two-thirds of a lnil~ . east of LarilTIOl'e passes north ·and 

nurth-llOl'thweRterly through the east half of sections 7 and 6, Arvilla, :md 

the w",'t half of ~ec.tioll.' 31 and 30, fleg-ton, into the southeast CorBel' of 

section 24, Ebn (trove. Nort11 of tho Sout.h Branch of Turtle Hiv(,r it is 

not a t ieal ridge, but a Reri > of n1assive rounded ~'~vens of ~and 1 U to 

15 £ t high, with their eresh~ at 1,13:) tn 1,140 feet. 

A parallel heaeh ridge, n third to a half 111110 west of the fon~o ning', 

1110.. tly 111( l';jve, , jth typical wave-like forln, has an elevation of 1,133 f~et 

clos east of LariTnore; 1,144 feet at a cenletery close north of the South 

Branch of Turtle HiveI' in or HCal' the southwest eornor of ~eetion 31, Heo~

tOll;'hiefly 1,137 to 1,140 feet in it::; course thenco.nol'th-northwelSterly 

throll h sectiolls 3b and 25, the west edge of seetion 24, :1.11(1 the ast half 

of s ·ti011 14, Ehn 1}'OVO; 1,142 tn 1,14r) feet in the west half of ~eetion 

11, and 1,143 to 1,1 7 feet in the ea~t edge of secti.on 3 of this tfnvll~hjp. 

Along~ thewe8t edge of section 11, a duplication of this beach ridge, of tlw 

] t ~._'ive size, lying a half Jnile farther west, extends a lnile south frolll 

tll J rth Branch of Turtle River it~ ere't heing' at 1,142 to 1,14fj f et; 

Lut th ·n s uthward the o~ neral levation is alJout 1,130 feet to the hroad 

tn·t . t11' height cro.- ed by the railway 'west of Larilllore, exceptin 

http:secti.on
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that the South Brandl of Turtle River has eroded n valley 40 to 7f) feet 

deep. The distance of 1~ Jniles fron1 Larin10re north to this 8tretOn lH a 

;rradually (lef05cending, SIllooth slope, but its northern bluff' rises steeply to 

a height a few feet above that of Larinl0re., 

Great Northern Railway at Larimore, 1,134 feet above the sea; at 

1\1· anna, 1, 140 feet; on the bridge over theNorth Branch of Turtle 

River, 1,132 feet, 1 7 feet a hove the stre~}.ln; at its snrrlnlit, in the north

east COl'ner of section 22, Agnes, grade and natural surface, 1,164 feet; a.t 

Urr's station, 1,O~)8 feet. 

Lower H ennan beach, rUllning' northwesterly in the northeast part of 

section 24, Ehn Grove, 1,127 to 1,128 feet, with depression of 2 to 3 feet 

Ull its west side; in section 13, 1,127 to 1,132 feet; in the we~t part of 

section 12 ana the nOl'theaf05t part of section 11, 1,130 to 1,135 feet, being 

ill these sections the easterrlll10st in a su ,s::-;ion of three heach ridges, the 

two ntherR of which are 10 feet higher; at E. C. D. Shortridge's house, in 

the center of section 2, 1,137 feet, fornling a broad, flat swell of sand and 

fille gravel, with a depression of 3 to [) feet on its west side; in the ,vest 

part of seetioll 3G, tlu'ough sections ~G and 23, and the southwest edo' of 

section 14, Agnes, a. continuous, v\'ell-defined beach ridge, 1,140 to 1,149 

feet, with a descent of 10 to 15 feet on the east and rt depression of about 

5 feet on the west; in the east edge of' the northeast quarter of section 

1f) aJld tlu'ougIt the southeast quarter of section 10, Agnes, a deposit of sarul 

Hlul fine gra.vel, with nearly level top 20 to 30 rods wide, 1,145 to 1,149 

feet, f1'01n which a Hlope falls 10 or LJ feet in 20 to 30 rods eastwaJ'd, ,yhile 

on tll(~·w '1, it is bordered by a slough :) to 20 rods wide, which is partly 

perrnanent water and vartly lnowing land. It is to be noted that the 

llorthern two-thirds of the beach here deseribed for a dist~ulee of 8 1nile8 

eorresponds iu elevation with the two beaches close east of LaTinlOn~ and 

with their eontinuation northward to theNorth Brandl of Turtle HiYer, 

lnarking the third IIennan stage of Lake Agassiz; but that the southern 

part reeortls a slightly lower Ie 1 of the lake, when it had fallen ahout 10 

feet, or to it:-; fourth I-Ienllan stage. 

On the west sidf~ f this beaeh a 8n100thly undulating, broad swell of 

till, whicll wa ~ an island in Lake Agassiz, lies in thewm;t part of section 26 

http:stre~}.ln
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and the ea.:-;t edge of ~:. -tion 2'7, Agn ~8, with a nea.rly level top f ~everal 

nnre::-i, at 1,182 to 1,190 feet. An ahorigilla.l burial rnnuntl, raised 4 feet 

and basing a diaTlletor of a.b ui. t)O fe t, is ~itua,ted on the highest part of 

this area. Such localitie~, overlooking, an extensive alid beautiful pano

nUlla, were frequ :intIy eltosen for this u:'\e, ~ ~ is showll by nUll1) 1110111Hh 

on hilltol and on th lnarg>in of bluffs bordering deeply eroded vall H 

throughout the N orthwe~t. 

North of this "bland the upper Hern1an heach iR represented h1 the 

east part of tho southeast quarter of section 22 and in the w ~t half f 
the southwest quarter of ,-. ... -tion 23, Agnes, by a wide tra,ot of gravel awl 

sanel c1 posit. ·, ill irre~:ular ridges and swells rising 4 to 8 feet, lnostly 

trelldillg" ti'OI11 nort.h to south, ,vith their crest~ at 1,1 G4 to 1,170 feet. Next 

tIt ~ north it is n, well-defined beach ridge, with crest rising tl'Olll 1,1 G3 to 

1,1 GB f~ t in its course of a. half lllile fronl south to north through the east 

19 . of th llortheast qua.rter of section 22. 
In the sout.heast quarter of section 15, .L\gnes, the plain that descends 

slowly toward th , Ilec1 Ri er 011 tbe east is divided frOln the Elk "Valley on 

the west by a lo,~ ~well of til1, having' an elevation of 1,157 to 1,lGO feet, 

destitute f ach deposits. This i~ succeeded in the north part of this 

section and the south part of sectioll 10 by a. secollcl island \vhich ros 

ab vo the highest level of the gl,tc,ial lake, having a length of 1 l11ile froIn 

-. mtlt to 1I01'th and averaging a quarter of a 111ile wide, its elovation in the 

southwest qllarter of the northeast quarter of section 15 being> about 1,187 

f t, 011 the lille betweon these sectiolls about 1,17 f) feet, and Ileal' the cen

ter of ~e(~tion 10, at the north end of this irregular ridge, about 1,180 feet. 

Its llLat('xial is till, partially overspread ill its sonfh half by gravel, which 

see1 1" to have been brought by the currents and \va es of Lake Aga~:::;iz 

froIll the erosion of its llorthern portion. 

The beac It of Lake Agassiz during its highest ~tage extends nort.]} 

ti'onl the Horth elld of thi~ i:::;la,nd into the southwest quarter of ~ection 3, 

Ao'ne~, where it is a ridge about 20 rods wide, with an elevation of 1,1G5 

to 1,172 f ~t, (~ 1l1pOS tl of " ar'e g1'a\ I and sand, inclosing plentiful roek 

fn gIllGllt~, ehiefty granitic, up to G inch ~ in clia.Hletel', rnost of whieh ar 

only very slightly waterw 1'11. It~ easteril slope de: nds I;') to 20 feet in 
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a any rod, and on the weM an equal cleseent takes place within 8 or 10 

ro(l~. Th:. st op' ._tern slope of thi~ beach 01' bar, fOl'lning the east rill1 

of the strait that filled the Elk Valley, was due to stOrlllS on the broad 
lake, 1'0]1 illg its ,va,v;>8 upon the ba.r and. carrying the sand and coa.rse 

gray J upward and over it::; crest. Turning northwestward, this beaeh 

pflsses into tllt:, northeast quarter of section 4, wherc:~ it consists of irregular 

acculnulations of gravel and sand, occupying" a width of an eio'hth to a 

fonrth of a ulile, with their crests at 1,15[) to 1,162 feet. In the nort1~ 

edo'o of section 4 it again hecornes a definite beach ridge of the salne 

mat ::.rial awl contou], as ill section 3, aud thus passes northpast ancl north 

tlu'ough section 33, Inkster, with its crest 1110stly at 1,16f) to 1,172 feet, its 

10', ,st part, about 1,162 feet, heing near the center of the sectio11, The 

twn islands before descrihed, this beach or hal', and the long island next 

northwanl are together e0l11111oll1y calleel "The Rido'e," being the eastern 

liInit of the Elk Valley, ·whieh a,v rage~ 4 lniles wide, 1,1[)O to 1,140 feet 

ahove the sea iu its eastern and central portions, but rising with a trans-

r. slope to 1,160 £ et on its w steru borum', 

A third island above the highest stage of Lake AgaRsiz, 3 Iniles long 

fr 1 ._onth to north and a quarter to a half n1ile wide, varying in elevation 

along its highest part. frorIl 1,170 to 1,223 feet, reaches through . ctions 

28 and 21, the west half of section 1G, awl iuto the southwest corner of 

: e0t10n ~), Inkster, It is till, with sOlnewhat uneven tmrf~l,ce, bearing fl' 

quent bowlders, Beach deposits occur on the east flank of this island in 

Ii ·.tion 21 at 1,1f>5 to 1,lG6 feet, and fr0111 1,155 feet a s1nooth slope of 

saud and fine gravel falls slowly eastward along the east :side of this 

highland tlu'ough the greater pa,1't of its extent. 

In the southeast part of section 8, Inkster, irregular acculuulations 

of beach gravel, with crests at 1,170 to 1,17.5 feet, 10 to 15 feet aboye 

the adjoining depressions of till, extend northward fi-Olll the island just 

u scribf~d; and in the north part of this section):; the beach sinks within an 

-in'hth f a luile froln 1,172 to 1,lG1 feet and changes to a broad, slrLooth 

rido'e, \vhich thence passes northwanl through section [) of this township, 

in whi . 1 it is inters ctecI 1 y the F ,rest Riv'-'r, and throuf;h the west half 

uf seetion 32, Eden, near the ceuter of which it ha::; tIn'ee aboriginal 
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mounds, h to 8 fe t in height, on its to}). The nlateri I of thi~ 1 ~(ldJ l'i lp: ~ 
i~ fine gravel and sand. Its crest 011 the line between se tions and f) ha:-; 

au elevatioll of 1,161 feet; all eighth of a lnile north, at the v rg of th . 

, uth bluff of Forest HiveI', 1,155 feet; for t1,1e first half 111ile ii'oul the uluff 

north of this river, 1,152 to 1,157 feet; and at the mounds ill section 3~, 

1,156 to 1, 15~ feet. 
Another beach ridge, 20 rods wide, with clescent of 10 feet 011 ea -·h 

side in as lnany rods, forllled during the 'arne staO'e of Lake Agassiz, li 

a half to three-fourths of a 111ile west ii-Oln the foregoing, in th llortheast 

quarter of section 6, Inkster. This is the highest land between the luain 

Fores.t HiveI' and its South Branch. It consists of saud and fine gravel, of 

which a considerable proportion (about a sixth) is Cretaceous shale. The 
maXin111Jll elevatioll of this ridge, 1,157 to 1,164 feet, is Inainta.ined for 

50 01' 60 rods, from which it sinks to 1,150 feet at each end. 

FrOlll the llorth side of sectioll 32, Eden, an island of rolling' and hilly 

Inorainic till above the highest level of Lake Aga.ssiz, far larger than 

any of these already de, cribed, extends, ,vith tlll:, exc ption of bvo short 

gaps, ~o miles northward, varying ill width ii-oIn a half Inile to a little 

lTlOre than 1 lIille in its nthern (lnarter and fron). 1~ to \; ~ rnile8 thr "ugh 

the l'eIllainder of its extent. This hilly tract, c0l11111on1y denOlninatecl the 

lllountains," fOl'lTIlS the east border of the Golden "Valley. In the north 

part of section 36, VerIlon, it ha.s a depression to about 1,180 fa t, which 

probably was a strait of the glacial lake ill its higohest. stag , an eighth uf 

a lui1e wide a.nd a few feet deep. A.gaill, in the ceuter of Golden r 0\ n

ship, it is intersected by the South Branch of Park River, which has a 

alley a quarter to a half of a lnile wide alld about 75 feet d p. The 
strealU in its course of 1·k miles through this belt desceucls aLout . 0 f >t, 

fronl 1,165 to 1,115 feet, approxirna.tely. It S IDS a.lIn t 'ltaill t11a;t a 

depression slightly lower than the Golden Valley 011 the west originally 

extended acrOSH this rolling mld hilly area where it is cut by this stra<llll ; 

but the erosion of its valley has undelTninec1 nlld rerIlovec1 portiolls ( f 

adjoining hills aucl ric1ges, so that its inclosing blufr" now rise 50 t 1 0 
feet, their highest poiuts being a.bout 1,225 feet above the .. oa, or ~D t 

30 feet above the east edge of the Golden Valley. All these Llufl> and 
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tw platea us 1 , t in the Ini 1st f the v< lIe are till, yellowish nea.r the top 

ana dark-bluish below. 

The elevation of "the III untains" ill their southern and narrower 

portioB) through the west part of E(lon and the northeast rner of' ~1ed

ford, is 1,190 to 1,225 fe ; tln'ough the' east half of Vernon, 1,200 to 

1,2 r:: feet; in the:; uth part of Golden, 1,~OO to 1,260 feet, and through 

the north half of tills township and the south half of L <: 1} ton, 1,200 to 

1,~75 feet, being highest in section 28 of the township last na d, near 

the northern end of this hilly tract. TheNe prolTlinent acculnulation~ of 

till, rising in the west edg'o of the lacu -trine area, ' ill referable, as shown 

in Chapter IV, to the ninth or Leaf Hills 1I1Oraine. They appear to ha 

been fonned on the western 11largin of the ~Iinnesota lob of the ice- -he :lt. 

The east border of "the lllountaiu"," in s ction 20, Eden, falls sonl:l 

what steeply to about 1,135 f ct., and thence a flat slope, with no heach 

ridges, sinks slowly eastward. In the northeast quarter of section 7 in 

thi - township a. v, ell-defined beach ridge 10 to 15 rods wide, C0111f ,_ of 

sand and gravel, with pebbles up to 2 or 3 inch .. ill eli 11lGter, xtends 25 ' 

rods south frOlll an eastern spur of the hilly till; crest of this spur, ut 

1,195 fe t i of the beach, 1,172 feet, with depre~sion of 3 to 6 feet on the 

west. Irreg-ular beach acclLlnulation~, 10 to 20 feet lower, continue outh

ward nearly a. half 111ile. 

In s ~ction 30, Hushford, the eastern b r r of this rolling and hill , 

area falls 75 feet or more within a third of a 111ile, to about 1,100 f t. Its 

Inaterial is till, with scallty deposits of headl gravel and sand, not distinctly 

accumulated in ridge fOrIn. Ab ·· ut half way d ,,'n this slope it shows in 

SOlIle places a more abrupt escarpnlent, with steep uescent of 15 or 20 feet. 

The ~anLe featnres continue through section 19, except that a serim; of dis

tinct beach depo~its L observable about 2 rods east frorn the crest of the 

Rlope, at 1,170 to 1,175 feet, probably formed durino' the second HerInan 

tag fLake Aga:;siz. A de cellt f 125 feet takes place within a half 

luile Oll the east side of "the mountains," near ,yher it is cut by a lar<l'e 
• b 

but short ravine, in the southeast quarter of sect.ion 12, Verllon, f~:lllillcr 

frOlll 1,1 to 1,05 _ fee t, apprOXiJIlat ly, with no well-defined shore-lin .. 

observable. A grove lies at the east base of this -lope third of a Hule 
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south of the ravine. In the northwest qnarter of this se . .ti n 12 and tb 

west edge of the southwest quarter of section 1, a well-developed beach, 

in part consisting of two parallel low ridges, has an elevation of 1,170 to 

1,177 feet,' and ill the east edge of section 2, continuing northward, its 
elevation is 1,177 to 1,184 feet. Its eastern slope faIls to 1,170 feet withill 

10 or 20 rods. 
Great Northern Railway at Park River depot, 998 feet above the S ::1; 

natural surface at the southeast corner of section 23,01dell, on the road 

leading ,vest fron1 Park River, 1,178 feet. The crest of the upper Her

lIlan beach, crossed by this road 10 rods W 'L't fi'on1 the point ll~unecl, is at 
1,187 feet, but 20 rods southeast and northwe t fron1 the road its heiO'ht is 

1,192 f'eet. This is a typical beach ridge of sand and gravel, with pebble:::; 

up to 2 or 3 inches in dianleter, mostly linw:'tone and granite. The Creta
c us shale before Inelltioned is very rare ill the till of "the 1l10nntaiuL" 
and in the beaches foruled along their east side, indicating tlla.t, tho east 

lilnit of this shale i:-; the Pernbina Mountain and the western ascent of the 

(i'olden Valley, and that the glacial cnrrents by which the drift here \vas 

deposited caIne only froln the north and northeast, with no internlLxtnre of 

currents from west of north. 

Highest bach on verge of uth bluff of the South Branch of Park 

River, in the sontheast quarter of section 23, Golden, 1,18 to 1,]02 feet, 
,vith a basin-shaped hollow on its west side 20 feet l(nver, which ehano' J "' 

'outlrwarcl to a clepre "ion of a.bout 5 feet. The river bluff is here freshly 

unclennined, sltowing the depth of the beadl saud and gTavel to be ;) to 10 

feet, lying on till. Lower beach, a quarter of a luile fa,rtller east, extendiug 

froln northwest to southeast, in the southwest quarter of section 24, 1,167 

t 1,170 feet. 
Lower IIel'lnan beach, a lnassive ridge of gravel and sand, extenc1ing

in a curved course convex toward the east froul the llOrtheast quarter of 

s ction 2, Golden, through the soutlleast part of section 35, Lamptoll, crest, 

1,160 to 1,165 feet; through the nOl'tho:ll:lt edge of 8eetion 3G and the south

w st corner of section 25, 40 to 50 rods wide, with slightly undulating 

surfac 1,160 to 1,167 feet; near the llliddle of the east side of the uth
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east quarter f ction 2(:', 1,1(;5 t 1,166 fa t ; and at tIl quarter-s tion 

stake on the north gide of this se tion 26, 1,160 feet. 

N . a1' the west line of section 23, Lmnpton, two II rnlan b c h ' but 

upon the ea t flank of the north end of "the ill untaiw5," aud xtencl thence 

north-northwesterly 2 Iniles to the IHiclclle Branch f Park Riv r. T he 

ea:-;tern one, a well-defined ridge of sand and fine oTavel, pass close "~I "t 

of the quarter-section stake between sections 15 and 10. 'Th el ation f 
its crest is 1,161 to 1,166 t et, with iuerease in height fr011 . uth to 11 rth; 

the clescent on the east is 15 or 20 fe t in as HULny rods, and the depre si 11 

on the west is 3 to 8 fe t deep and 10 rods wi Ie. The th r b acll ridg ..l is 

40 or 50 rods farthei' west, parallel ·with the preceding' and siulilar in f, rIn 

and n1ateri(~I; its cj."est, rising' slightly northward, is a 1,173 to 1,176 feet. 

Another tlistillet beach ridge, but of 8111aller size, runs ill a parallel ur '0 

throno'h the east part of the southwest quarter of section !J, ·with it er t 

at 1,185 to 1,187 feet. These appear to repres nt together the third and 

second Hernu1ll beaches of the series observed nortb,v st of ~laple Lake in 

l\iinnesota and east allcl w . t of Larilllore. Th lowest Herman beach 

in this vicinity pa~ses a~ a well-marked ridge of gravel and 'and through 

tIt west part of sectiollS 11 and 2, Lampton, and the east part of soctioIm 

34, 27, and 22, Garclar, having a heig-ht of 1,145 to 1,150 feet, froHiwhi h 

thero is a cle~eent of 5 to 1 ) feet on the east and half as Hiuch 011 t.he west. 

Upper Hennan beaeh, northward il'onl the north end of "the I UI 

taillS," fonning in t.he northwest quarter of sectioll 21 and the west I art of 

ection 16, Lanlpton, a, 11lassive broad ridge, eOIllposeu f sand and gravel, 

with pebbles up to 4 or even 6 ill hes ill dialueter, crest, 1,197 to 1,2 7 

f t, rising' highest northward, where the beaeh dep . it erlies the eastern 

slope of a wave-like swell of till that rises to 1,212 feet. n1all beaeh 

rid , belong'ing to thil:l stage, ill the east edo' uf the southeast qua.rter of 

section 8, Lanlptoll, 1,202 to 1,207 feet. Surface at Evan Edward::; . hOll , 

in the w st part of the southwol:lt quarter of l:leetioll 9, 1,1!:l7 fe t, consistil g' 

of :'and and gravel of thi ' beach to a depth 0 10 f et, underlain by till, 

yellowish in it first G feet and dark-bluish blow. Snl111nit of a srnoothly 
rounded hillock, probably till, but having few or no -. wIder, in the OG 8t 

eclO'e of the north ast quarter of '" etion ,about 1,230 feet; train of beach 



J 

I BERMA BEACHE !.AR GAltDAR. 3 3 

, 'av 1 ad: nd xt -lldino' then e 30 rods outhwar 1,...11 7 ~ t, with 

descent f 15 or 20 feet on ea h . i le. 

lltinuillg b rond the ~1icldle Bran h Park Riv 1', this highost 

bea It is w II develop ,cl ill a br ad rido'e nUllling clue north tlu'ough th 
WOtit part of ~ectioll 4, Lalnpton, with it~ cr st at 1,2 2 to 1,208 feet. On 

the ' 't the surface alb 30 or 40 feet, and 11101'e slowly bey nel, whil 
toward the west a, de, cent of 10 feet is sueceeded by a flat SU1ace of till, 

whi ·h rise: slow-Iy fr nl the f ot of the beach ridge to a swell ~ t the height 

of 1,215 to 1,225 feet, a half mile away, orrlling tll -t , t boundary of the 

Gold 11 Valley. 'rhis beach i. sand and gravel, with pebbles up to Ginch 

ill diameter. About half of theIll are lilnestone ; nearly all of the rmnaill

del' are Archean oTanit gneiss, and schists; scarc ::.ly ne in two hundred 

IS r et a . us bll" Ie. Through the we~t edge of section 33 Gal'dar, tll 

elevation of this excellent beach ridge is 1, ( 2 to 1,2 5 feet, and in the 

s uthW'Ht edg'e of 'ection 28 and the luidcUe of the east ed of section 

2 , 1, ~ to 1,197 feet, decreasing in height and size northward. F r a 

half lnile through the soutlnve~t quart l' f section 33, a slight secondary 

aeh ridg " 4 to 9 feet low l', lie~ alJout 30 rod east from the fore ' i1 g; 
1 crest i: at 1,198 to 1,19E) feet, inking a f w feet f1'0111 south to north; 

1 is divided from the higher beach by a continuou~ clepr ;:; i 11 about 3 

£ t d p. 
A very Inassivebeach ridge, Olnp sed {'and and gn vel, with peb

bI . and I' k fragments, the largest only slightly ,vaten, I'll, up to 6 

inches in diameter, passes a few d O'l'ees w ::;t of north through the center 

f se tiOll 20, (i-ardar, its cr st in the south half of the s tiOll being at 

1,20 to 1,21[) feet, and in the north half 1,215 to 1,223 feet. On the 

ea t is a descent of 20 to 30 feet within 25 to 40 r ds, aild on the W 8t 10 

l' 12 f "et fr )lU the hi6'he~t part of the beaeh within 10 rods to a near1 

Ie I a1' a of till, 1,211 r~et, which sinks 40 rods farther w t to a long 

sloub'h, .,1 ut 1,205 fe t, parallel ,yith the beach and a sixth of a Inile . °1 . 

B yond this an undulating luf,), '0 of till, partly eo ered with lJushes and 
sm - I tre '-", ri~ ' to 1, 50 l' 1,275 feet within 2 miles, and tlPll in SIll oth, 

1nassiYe W 11s to 1,4;)0 or 1,5 J _ feet withill th 11 xt 2 to 4 miles. These 

are pal't f a plateau, thence rising 11101'0 slo-wly we~twarcl, whose boundary 

:MON x --23 
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for the next 75 Iuiles to the north-northw ;:-;t is the conspicuous et-; arpment 

called P81nbina nilounta,in. 

The north end of this massive beach bear ' 011 its crest an artificia 

mnbankll10nt 100 feet long froID east to we~t and 20 fe t wide, raised 2 feet 

~tbove tho natura.! surface, it~ top being 1,225 feet <Lbove the sea. Thit5 is 

10 rods south horn 'where the beach is eut to 1,210 feet by a wide gap, as 

of ::;ome ancient watercourse: In the south edge of the southwest quar

ter of section 17, Ganlar, 011 the south bcLllk of the North Branch of Park 

Rivcr, a bout 10 rods east il'oIH the ford of the "I-Ialf-breed road," this beach 

lm,~ an elevation of 1,220 feet. 

North Branch of Park River at this ford, 10 to 1h feet wide and a few 

inch ~s deep, 1,203 feet. Surface at the village of Gardar, a Iuile east, 

1,175 to 1,170 feet. Lower I-Iennan beach, passing fi'OlIl . uth to north 

along the east side of ~ ::. "'tioru; 20 and 17, Gardar, a third of a lnile west of 

the village, about 1,185 feet. 

FROM GARDAR ORTH '1'0 THE TON VE HIVER 

(PLATE xxx.) 

Rectiollf~ 17, ';), and 5, GardaI', rise fi'OIll 1, 19( and 1 200 feet on th ir 

m ·t ide t - 1,220 and 1,225 feet on the west, ineluding, therefor -', tlp 
upper IIennan shore of Lake Agastiiz ; but they present no considerable 

deposits of beach gravel and sand. A ~w 11 of till, sprinkled with v ry 

abundant bowlders, nearly all Archean granite and gnei1:;s, up to 5 f "'et in. 

cli~ meter, extends fi'oIn ::;cmth to north aeross the line between sections 8 

and 5, having its crest, at 1,215 feet, ii'onl whi -h there is a steep descent of 

10 or 12 feet to the west. Slough::; and pools of water, pel'lnanent through 

the year, lie in the west part of section 5, about 1,190 feet above the sea. 

'rhe South Branch of Cart Creek, in sections ~n and 32, Thingvalla, 

L bordered bv a belt of tirnber a half Iuile wide, but it ha~ only a sl11aJI 
~ w 

channel a few feet below the general snrface, and is dry through tlle greater 

pc-trt f the year. Its alluvial gravel, like that of the IHiddle and North 

1ranches of Park River, i~ lnostly Cretaceous shale, derived horn the 

gorg S 1'0 led in this 1'0 'Ie at the sources of the 'trealns in the Peml)ina 
}lountain. 
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lOll<' the "\ reler fLak A ' < .~ ,j z h l' ancl northward into 

Manit ·xtench; a prolliinent wooded bluff, tl e " rplll-'ut ,f a t1''> 1 . s<J 

pla,teau which frOln its cr ·t st.r tehes with ~lo " nt westward. rrhi ' c 

:. 'carpillent, cOlnmonly called the Pelll~)in ~!fountain ( 1 ~·,i 1 ill p<. g . 
0- 42, ~13-97) , is a ' 1')7 luark d. f <. tnre in the to] oTal'hy £ l' a ut 7[) 

1 iles. It is can 'cd by the uutcrop, 11l0Stly overspread by o'lacial drift, of a 

continuous belt of nearly hori:lontal 11'etace _us ._hale, ev ra1 hundred fe t 

thic1 , usually so hard aIld enduring that it is popularly tonll d " -1 Ite" 

Its c ur , c in<:',id v nearly with the , <:k t line of ardar and Thiuo'vt lla 

townships. ':rhenfAe it continues in an abnost straight c urse, a f . d 'r ec, 

vV ·t of north, to the inten ational boundary, bey ond 'which it rUlll-\ north

northwest nearly 50 lnile to tIt vicinity of Treh 1'11. 'rhe base f the 

a. cent is about 1,225 feet above the sea, and its crest approxilnately 1, 0 
feet, northward t the pCllubina Ri .1', beyond \\rhich the base sinks to 

1,150 and 1,100 feet and the crest to 1,4 and 1,.:LO £ et. rrh , width 

u i d by the 1 pe va.ries frolo a quarter to t half 0 a mil . 
N G tural sUlface at the quarter-section stak 11 th n rth id 0 section 

32, Thing <.lla, 1,178 feet c: 1 vo the sea. Se tions 32, :39, and 20 of tlli' 

to ~llship are lnoHtl till, Sllloothed b thi.' gla ial lake, th d ,pre~sion havr 

, 

ill' been filled by Ie cling clOWll the higher portion, where luan" b wlden; 


partially elllheclcle 1 t ·tify of cOllsiderable rosion. A broad ridge of beach 


and and fin gravel 3 to 5 feet high extend~ frolll ,011th to n rtll tlu'ou h 


the center of se ·tion 29, its crest being at 1,180 to 1,182 feet. This i,. the 


third in the . ri s of £ ur Hcnn..-Lll beaches userved Ileal' ~1a'ple Lake, 11 tU' 

Larinlore, alld in LaIllpt ll. 'rhe higher beaches are pro ba 1y also r ~ '

llizable 1 t 1~ ll1il -,-I farther' 8t, ncar the hase of the Pelnbilla escarrnncnt 
, or second 1l10nntaill," which is 1,220 to 1,23 _ feet ahov th s a; but it 
t 

i llllpracticable to trace their course and determine their exact elevation, 

b aURe ,~oocls rea ,h fi,0 III the ba e thi!') ~ I~U'l rent a half lnile ea t , 

where these lJeaehes belong. 

Fourth Hennall beach, a broad, low swell of sand and gravel, Jxt ndillb 

lorth-north vestedy through the e? Ht half f R ctiol1 20, Thino'valla, 1,1. to 

1172 feet ' thr ugh 'ecti 11S 17 and ,an ighth to a quarter of a Inil ", ·de, 

1 161 to 1,173 feet, having in SOlue places a depth of at least lU f ot, . 



1 

j 

356 THE GLACIAL LAKE AGASSI~. 

shown by wellti.. On the north line of section 20, and agam III the n l'th 

part of section 17, it i~ inteTsected by branches of art ,reek, which 0> 'upy 

valley.. about 40 feet deep and an eighth to a quarter of a mile wid . 

Brush and seatterecl trees grow in these v~lleys and on th area between 

theIn. Toward the east a deseent f 00 or 40 feet is lllac1e within the first 

half Inile; westward there is only a slight aseent, to about 1,200 feet, in 1 

mile; then a Inore considerable slope, covered wi tIt wooels, Tiset;:J to 4 ' 

£ et to the base of the "seeonell11ountain," on or Ileal' the township line. 

In the west part of seetion 8, and again near the northeast earner of 

ection 6, rrhingvalla, this 1 ach is iiltertieeted by the head streanlS of' 'Vil
low Creek, in valleys about 35 feet deep. On the north line of ~eetions fi 

and 6 of this township the fourth and third I-Iel'lnan beaclles are Inergmt 

in an undulating traet of gravel and sand a half Inile wide, whieh ri~es 

from 1,160 feet ou the east to 1,184 feet on the west. -L"'- well on the west 

part of this belt found the beach ueposit 6 feet thiek, underlain 1)y till, 

which fOrI1lt; th slightly aseending urfaee next we::;t. 

Base of the second Pmnbina -Mountain, ill the east half of section 31, 

to'wnship 161, raug'e 56 1,235 feet at the south to 1,220 feet northward, 

eoillciding nearly with the upper Herrllan shore of Lake Ao·assiz. vVillhun 

Crombie's \yell, 24 feet deep, .near the center of se~tion 30, situated about 

50 feet above the Tongue Hiver, a few rods back ti'Ol11. the verge of its north 

bluff, wa~ ~ il, 2 feet; gravel, nearly all reta.ceous shale, 8 feet; underlain 

by gravel, nearly all granite and gneiss, with scarcely any internlixture of 

shale containiug pebbles and cobbles up to 4 inche~ in dianleter, 1 / f::. t, 

yi lding a pel'lllanent supply of water. This well iH close to the base of 

the "lnountain," at an elevation of about 1,230 feet. Its bed of granite 

gravel appears to be the upper beaeh, the overlying ::;hale gTavel beino' a. 

delta deposit brought by the rrongue River. 

Surfac at Young post-office, in the northeast eorner f the ~outhwost 

quarter f section 32, township 161, range 5G, 1,1D2 feot. 'rhe well here, 1
14 feet deep is wholly stratified gravel and saud, being a. beach deposit of 

th . ecoud and third stages in the HOI"lnan series. Third beach, about an 

eighth of a luile east of Young post-office, a broad ridge of saud and fine 

gravel, a few feet above the land on its west Hide, crest, 1,187 fee . ]1\Hlrth 
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and lowest Rernuln beach, of siluilar fOrltl with the last, but. laro' ,1', rllllnin 

. . £ :w Llegl'ee8 we. t of nurth through the west edge of seetioll 33, 1,173 to 

1,17;"") feet, with depression of 1 to !) feet on its w st side alld dose nt of' 

2;') fuet within 30 or 40 l'od~ ea.st. 

Tongne H.iver, at bridge near the eenter of the s ntll half )f sectiou 28, 

tovdlship 1(11, range 56, about 1,110 feet.; bottom land, 10 feet higher; top 

of t] 10 blnff~, abont 1,1 f)0 feet. a,Vll1S reek, in tll Houth half of section 

20, aLont 1,140 feet; valley, 40 feet deep, a sixth of a mile wide. 

Tho low -'8t IIernHl.ll beach fOl'lllS a. Inassive ridge of sand and fine 

gravel ill the llorthea. t quarter of ~e ~,tion 29 and the east part of seetiollS 

20 and 17, hn nship 161, rallge f)(), with itR crest at 1,175 to 1,180 fe t. 

DEL'rA OF THE PEMBINA RIVER,. 

( PLATE xxx.) 

rrhe Imxest tributary to the Hed River ill North Dakota, is the Pen11)ina 

River, whieh haR (',ut a valley about 400 feet deep and a ]nile wide ill the 

platenu of the :;eeond Pmnbina ~Jountain. During the reeessioll of the ice

sheet. this ~tr :... mll wn~ Jnuch larger thaII llOW, being f r a tiTne the outlet of 

glaelal lakes ill the basins of the Souris and Saskatche,;ran rivers.] The 

c.hJta depm:lited in the nmrgin of the glacial Lake Agassiz by the Pmnbin£L 

River, sv{ollen by a great affiuent frolll the melting- ice-fieldH at the north

west, 1) .yond t.he preRent lln1its of its basin, extends about 1 G Tnilos fro111 

south to north aud 11n.:::; an averag' ~ width of ah(H1t f) luiles, with a nmXill11Un 

'wldth of 7k 111ile8 awl a. lluLxinnun thickness exceeding 200 feet. I t:-i m E,an 

thiekness is probably llot le:-5s than 1S0 feet, giving for its volume ahout 2·J 

euhie Bliles, spn~atl npon an area of SO square ]niIe8. Four-fifths of this 

delta li,.\ south of the Pemhina. Riv'r, reaching nearly t(;) the rrono'ne River. 

Fio;, 1.... shows a section across this delta. fron1 east to 'west about. a rniles 

" nth of 'Valhalla. 

I ts elevation in the northwest part of section 17, town "hip 1() 1, ran.o'e 

5(;, it-i 1,200 feet; theuee nortlnvard it rises slowly ill 2 mileR to1 ,2~:j feet 

in the east pmt of He tlon (); alltI in seetiollR 31 alld BO, tnw'IlHhip 1()2, J'(Ulg'8 

I P;we 2 7-274, foregoirw. Geol. and Na.t. lUst. Snrve of Minnesot.a, Ninth A.Bnual Heport, 
for It{~O. p . 3-1:? l-fiud's Hllflort of the AASillihoill1l allel RUAkatchew n,1I Exploring Exppditioll, lS;-.!-I, pp. 
11 aud l' . 
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5), it varies fl'Oln 1,220 to 1,227 L,et,. Fr III thi. Cl'e~t the .'outhern lXLl't 

of the elta it ~lopes slo\\rly ea t auLl nOl'thea"t to 1 ,080 antI 1,ODO feet at 

its eastern border, ill ~e('.tioll~ 25, 24 aHd 13, which oincide~ nearly -with 

til (ja~t line of thiR town~hip 11;2, raug'e DG. Deep valleys, with frequent 

tJ'il utar), ravines IUl\ h en eroderl in it by several SITw,ll ::;tl'ealT1S. West

"vanl the tlclta Teaches tn tlle base of the :-;econd Pmnbilla ~l( ulltain, the 

be1t, (\ hellf Inil t.o 1 lnile wide, n ;)xt beyond the ere't, only about !j feet 

In" 1', beillg' a very fiat, heautiful prairie, whieh rises slowly, like the crest, 

front south to north. The elevation of this belt ill ~eetion 1)), t.o\vDship 

1/j 1, rano' , 5G i~ 1,19C tn 1,19:,) feet, awl at :Mr. Heru'y Goff's h()llSe, in the 

lnid(lle of tlle cast edge of f'eetiun 3G, towH.-hip 1 -'2, range r)7, 1,2~1 feet. 

Farther w ~t thore is an aseent to about 1,240 feet at the base of the "sec-

F lG. 15.- 'ecLillu aero. I,he delta, of tile Pelllu ' a \Uver. llorizolltal scale, :2 milt ~ 1.0 au inch. 

011<1 n1ountain." 'VeIls on this area penetrate only beds of sana aHc1 gravel, 

ea, r to (lig' and Ilee 'ng to be curb d to prev nt caving. \.. laru ' propor

tion, pr 1ably half, of the grn;\ 1 i Cl'etac( .nus ~hale. Wat.er iK obtained 

nt 1 ,pth::; v:u.'ying f'rOlll 25 to GO feet. 

The part of the Pmnhilla (lelta thus fur d " ribed i~. flivided frOlll it.s 

. ntral an(1 hio'her part, which iK rossed by the section of ng. 15 h a 

depreKsinn about a, Inilc wide, th]vug'h which a pOl'tion or tll 'l whole of the 

riv ~r flo a dnril '0' nlucl L of th(~ tilTIe \\ hilo thi:-; delta. was being fornled. 

In the ,.,c uthwe~t corner of seet.inn 18 to,vnRhip IG2, rango 5(-i, this depre. -

SiOH is 1,205 feet ah(n 0 the . · t~a, h iug- to f :. -.t low r than the area 011 the 
s()uth. It xtcIHls east,Yar(l -with a .. low des ~ent and riseR -w stward to 

1,21.) f:. t. dos I east of tIt Little P:'1I1hina River, in . eetion 15, township 

16 , r au O' 5 7. Thi .' Htr -'aut flow. t]u'ouo,h the escarpment of the ' ~'econd 

I 

, 
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lTIonntain, "in the sout.heast quarter of RectlOll 22, about. a lni1e south froln 

this lowest part of t.ho (livide on its east. 8i/10. ] t here tnrn~ abruptly from 

it~ oa~t.crn eour;.;e, ana thenee flo . " north-northwest along' the base of the 

"second rnount.ain " to its junction with the Pelllhina Hivor, thus lea-ving 

the depression just de -'eribed, ·wlii -It ,,~ou]a seern to l)e itH 11101'0. natural 

course, and takiJ g ill its stoful a channel that is eroded t.hrough a portion of 

11 delta 50 feet higher. 

The n: 0, t elevated point of this delta, as it 110W J'eJnains, i::; about 

1,270 feet ahoye the sea, Hear the north", 'st corner of 8ectioll 11, t.ownship 

1G2, range r) 7, 'asi. of the Little Pernbina and south of the Pmnhilla Hi vel', 

and is nearly 300 feet. abo e the junction of the~o streal11S, 1~ 1nile8 distant 

toward the northwest. Section 12 of this township anel the west part of 

section 7, town:-ihip 1 G2, rang -:. 56, slope fron1 1,225 feet OIl the :-;outh to 

1,21.j feet on the north; their ~outhel'n part is the highest land c.rossed 

het,veen tho depression before 111ontione<l ana the Pernbina River hy the 

line dividing' t.hese t.ownships. The level of I ..ako Agassit:: in its highost 

stage here waf; 1,220 0)' 1,~2[) f t. above the Rea, being ~jO feet belo",': the 

top ()f the P81nhina delta, as is shown l)y tho beach line of thi:-; level, 1,226 

fe ~t, ill tho e ntral part of thiM ~ ,tioll 7, where an east.wanl descent hegins. 

Thi~ is the ea:-;t yerge of tho nearly flat area, of the delta in Reetioll:"' 12 and 

7. Like all of thiH clelta aeposit, t.he Inat.erial here is sand and gravel, c,rn

ered by a fertile snil. A ~Hwll proportioll of the pebblo:-; of this gnv\~el is 

limestone; a. large part 18 Creta eou~ shal<:; lmt rnore wa. (lel'ivl~jl front 

Archean forlnatinn~ of ~Tallite ana ()'neiSR. 

The flecnuu I-Iennall. beaeh, a ridge of the usual forrD, is crossed hy th(~ 

rO~Hlllear the east. side of the nort.hea.:-;t. quarter of section 7, township 1()2, 

range ~)G, c1escGlHlillg fronl 1,212 feot. to about. 1,2 feet. i11 a c1i~tallee ()f a 

thinl r half of a mile f1'0111 sout.h t.o nort.h. 

, iVilliarn Roadhou:o;e'~ well, 110 fe Cit doep, in the n 1'thw -', t qua.rt.er of 

section 8, town:o;hip 1G2, range ;-)G, at the elevation of 1,184 foot, is all strat

ifie<1 saHd au(l gravel, with I ebbleR up t.n (j inehe~ in aianlet.cr, fully half 

Uretaceon~ shale, 'Vater ('.OIT1CS in (~Gm'He s:tlHl cIt tlw hottOln, filling the 

1 w ,t 2 feet. Another well of the ;-.;flllle descript.ion, · hnt 137 feet tle p, 

http:aianlet.cr
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is a lIlile farther ea~t, at vVellingtoll St wart ~ house, in lie ~ nthw ::lst quart r 

of section J, 1,192 feet above the sea. 

Ou tho road fTOlll Olga to Walhalla the ere~t of the ' URt ll1argin of this 

delta is crossed in the north pari of .'eetion 33, W ' Ihalla, ab ut 2 lniles 

southeast fi'oTll the illage of thi~ na,np. lis eleva,tjon is 1,190 to 1,19G 

... et ~l,bo\'e the ~ea. Thi~ II:) a heaeh ~ CcuIllulatioll, belollo'ing to the third 

flerlllan stage. rroward the west and south-we'i the undulatiug" delta 

plat ,(tu, lnnst]y covered ,~vith hu::.;he~ cn<1 oeeasional trees, is 10 to 30 feet 

lower f( l' a width of 1 to 1} 1nile , nVE,ragin6' about 1,175 f et. North :.. Ht 

fi'Ul ll the (~rest uf this roail a short de~eellt i~ Hlade to a prairie terrace, 30 

to GO ro .. wide, val' ino' iu ele\"atioll froln 1,182 to 1,169 fe t,llut ainly 

within ~ feet abo, e or b elow 1,175 feet. In general the verge of this 

terrace i~ its lowest portiun. Thene a very st ep c1e~ 'eut of 1G~) £ -'1. is 

Inade 011 the road £'rorn 1,173 to 1,004 fe t , this heino' the ver.r c n.'pieuou~ 

~w()od <1 lsearprll ,nt ealled the "fir;::;t Pelnl)ina ~10untaill." It b the erode<l 

front of the great Pembiun, ddta, the east Tn part of which, oriO"illaJl ~ 

des('.cmding" llLOl'e JTLoderatc,ly, has be n swept away v the wave~ and shore 

curreuts of the lake durillg" ib N orcl'o,,~, rrintalt,anlpb il, '" 1 d IHe 'auley 

ville ~tag-e~. Frmn thi~ seetioll 33 tIt "first mountaiu" extelJds southe:l t 

tn ~er.tion:-\ 13 awi ~4, towuship 1(;2, rallO' ~ 5(i , and n rthwe~t rObS the 

Pembilln, P<lI:iSlllg c]ot";e soutlnvest of '~Talhana aHd on\,vard to sect.ions 10 

awl 3, township 1(;3, n nge £)7. Ib; hio·he, t part i ill t rseeted ll) the P81n

bina niYor al)()ve which it rises on each sid ::. in bluffs of gntY C\} and sa.nel 

200 to :';)0 feet high, with their crest a half nlile to 1 ]uile apart. FrouL 

this upper portioll t]le d(~1ta slopes d( wn gradually toward the . ( uthecl Rt 

~lnd toward the llortlwa:-;t alid llorth, extendiug only 2 to 4 n il , north of 
tll PenlbilleJ. 1 

l '1'h 111' t Pembin a, .Mountaiu cri ~ .~ it follow : 
"1' m biJllL ~IOllut:lill is, in fa , 110 1ll01llltuill a,t all 1101' t a. h ill. Tt i a, t e rrace f a 1e-l a nel , the 

an i lit shore of a 'T a t holly of ·water that OIlt:C filled t lJ wbolo of t he R ed JU\'er Vall .. On itA 
summit it i (luit 1 vel and . ~ teuds tiO for about il lllileR w tward to another tel' 'ace, th s l1 nulJi t ' I f 

whic'b, I WHH t l d, it:) leyel with tbe great buffalo plains th a. tl"tc h a \ <,r to, ttl'ds the hli ouri , the 
hnu tin~'" grounds of tll ,iOIlX alltl the half-b re 'cl poplllat,ioll of Hed HiveI'. "-Heport of l1. Geolog i I 
S IlI'V y of 'Viseonsiu, 10 :1" ancl Minllesota, Hi52, p. 17 . 

Both tbe tirst nud . e oml Pembiua lllollnta in s "were exaOlin(l!l in ]8:57 b y Palliser, who SI1. S of t h 
ilat H ' d Ri\' r Y llll y nd tll Co Pelllhill ll delt. : " This plaill, 1I0 dOlll,t, 11;t (l fOl'1 I cl a t 011 t i lll t l le eel 

[ , b ·p f w:tt{~ r, 11<1 il lO PClub imL Hill, COllsist,ing or l'rev iou. l ~- cl P . it tl 1l1a t.er b l , -wa!'l its 
west fn b ore,' - .J 0 I'll Is. detailed repor t · et c. , prot! t ed t o Pll1rli. meut, 19t1J 'la.. • ] '3, 11. 4.1. 
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rfaco at the BelleY1H' lIntel, ,Valhalla, 994 feet above the sea; at 

th p st.-nffi· " ~Ir. - . D. Lnril10"S ~tore, ~'(;8 £ t; P ill ina River at the 

bridge, a thira of a mile east of vVallwJla, low and high ,Yater, 934 to 

( 43 ~et. 

I-Ii(Alest . part of the PelTIhina delta north of the Pmnbina River in 

s ction.' ~f) awl 26, township 1n3, range 57, 1,210 to 1,230 feet rising 

~l()wly frolLl ea. t to west; ill tho wo~t half of section 2G and the east edge 

of s eticnl 27 it is depressed to 1,225 and 1 220 feet; but beyond this it 

rI~ . to 1,':..35 and 1,_4U feet, next. to the L<. t of the "seecnd Tllountaill." 

Natural surfaco at the quarter-sectioll stake nn the north side of HO ' 

tiOll ....G, township 1G3, range r)7, 1,1~n foet. rrhird Herman beac1~, crest 

.) r d. south of this stake, 1, 1~) 7 £:> "t, frolll which there is a (leseent. in f) 

rods Houth to 1,192 feet and in 15 rods north to 1,180 feet. 'l'hiH beach 

nrves thence to tho northw' t and north, and ill the oppu~ite direetion 

runs ea.st-southfmHt 2 lniles to near the center of s => ction 30, ,Valhalla, 

wh re it~ eleyaJiun i~ approxinlately 1,192 feet. Other sh()re-line.' of tIt 

IIennan group were not noticed north of the Pe1ubina River. 

In the gravel of this delta, a~ ~een in the bluffs of tIle PeJllhina near 

Walbal1a aIHl at. n teworthy springs 2 lniles to the south, on the 'outh Hide 

f the river, ill the Routhwest eorneT of section 32, the pebbles of RUnte bellR 

are Inainly Cretaceous shale, of ot.hers 1110Stly Iil1lestone, and of oth r~ 

granit gn .iss, and dark trappeau r ks. In the fl,o·crregate tltese three 

classes ha.ve a nearly equal representation, and they are 11].ore cOIllffionly 

interulinglerl ill the ~alne beds. The hale was doubtless ehiefiy deriYell 

fr01H the erosion of its stra.ta along t110 glacial watel'COnrR;.> fTon1 the Lake 

SOl1l'1::;, and \ ( '~ occaslonltlly deposited in layers aln10st unlllixed with 

drift 1Dateriab ; but the other eOllstituents of the gravel were derived fi'(Ull 

the 0 el'lying drift and fronl the Inelting ice-sheet. vVhite quart~ awl 

nlOSH <- u'ate fU'(j fr lluent, and bit~ of silicified wood occur rarely; 1n.lt uo 

Landed aga.tes were fuun(l. ~Uluerous piec s of lignite, rounded b~y water

\- aring, fr01ll 2 to 4 ilH:hes ill dinn18t.el', noti .ed in t.bis delta. gravel at the 

springs, have eaused ,-'01ne to look for workal)le beds of thi~ kind of eoal 

in the" cinity; bnt the prop rtio11 ,f the,' . fragnlent~ is no greeter t.hall ill 

th , ()'laeial (lrift nerally thruuglwut this regiun au(l fur hnlldreds of Illil 

to t ut . 
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'The aepo~ition of this delta took plae 1 during the highest Hennan 

stago of Lake Ag'a~siz It :=-emllS to llayc been -vel') rapid, the supply of 

Huaimellt~ b .ing ~() great thnt aJ)ont the 1110Uth ()f the PeHlbina ' Talley they 

were nccurnl1latcd in a fan-like sloping Tna~s to a height of 1110re t.han 50 

feet above the lake Ie 1. vVhen the rec . ion of the iee-sheet caused the 

c "}ssatinIl of it:::; supply of nlodified drift, and pf~rn1ittecl tho Souris to flow, as 

now, to the Assluiboino, the growth of this delta ecasecl; and its , uh. equent 

hiMor ~ is that . f the deep channels cut. through it by the Little Pmnbina 

c:tncl the Penlbina, and of the steep eSearpll1ent sculptured on its oast side. 

Front tll erosion ,f this £rst PCInbina ~'loulltain large <11TIOnnts of grc:tyel 

ttnd saud were swept. soutlnvard, notably during the CaInpbell stages of the 

Ink;), when they were depositod in a Y::.ry lna 've eurving b(:,a.ch ridge that 

'1'( :,-'es the Tongue River ill the west part of township 161, range 55, a.bout 

7 miles west of Cava1ier. In t.he IIel'lnan stage, while the delta ,vas being 

acellnndatod, Hluch fine cIa) anf1 silt, brought by the ~mne glacial river, 

were mll'l'ied farther and ~pread upon the lake bed along' the central part 

of the Rea Ri\'o l' Valley, perhaps 0-, tending in appreeiable mnount nearly 

lOO 1niles l-'outltwarel to the belt of till that r~aches ael'OSS the valle at. 
.J 

Caledonia anel f01'111S the Goo~e Rapids. But on the west side of tho 

lacnstrin l m'en this fine sediment is absent, probahly hecause of cnrrents 

trending' off:shore; and the slll'fae' i8 till hoth ~ nth and north of tbe 

<yrav 1 and ~antl d(~1ta, as frOlll Park River north to Gnrdar and lVlonntain 

and nearly to tho Tong'ne HiYcr, anti fron1 2 lnilos north of the Pmnhina to 

the international 1 undary a.nd onward, 

During' the laeial pOl'ioel the OTeat valley of tbe Pembina RiYer w sf. 

of its (lelta, Wits onl) pitl'tially filled with <lrift, for its reexeavation, with the 

channelillg' of Lang'S 'T~dlGy, tributary to it f1'01n the gl:L(~ial Lake Souris, 

woula havo supplied as large a tribute t.o Lake Agassiz as the ntire P81ll

billa delta and thu fine f.iilt and elHY that are spreacl 0\ er the adjacent la-k ", 

bell. The -hune of the flelta, ai-{ before ~tatecl, is approximately 2~ cubic 

Jlliles. If an e(lltal alll()Unt of fiue silt wero deposited beyond the dolta, 

both together would llleasuro about the se-uno as Langs Valley and the l\ml

binn, Vall ~ frurn the funnel' lnouth of Lake Souris to the delta, nalflel .\~, 

b tween 4 and 5 cubic. Iniles. 1 But lnuch of the PCluhina delta and ]a('ll~-

I ee }}11 es 267-272, foregoi g. 
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, 

tri1 e silt uht.le~~ sllppli e/l fro t.h 11 Itilla' i 'e-tih _.t nt the sa tin J 

with t.h(> deposition of tho t.ract: of ]oodifio,l ,h·jft tha.t 1 r<.1er th -' vall y 

north of Roek an<1 Swan b ,k cs; ~o tha.t the Jnaterial derived 1'1'0111 erosion 

in thi ~ alley was ennsiderably 1 ~ thall )ul<1 h > requirec1 to fill it. IV[ r 
~ d 

(Iver it seelns likely thnt the Ulltil' ero~rion f Langs ' l alley-that is, "f the 

pOltion of this watereourse extelHiin o' from the Souris to P elican Lak 

to!.!'ether with most of the '\ alley along' the uxt.ent of that lake, was eff . ted 
' J ~ 

hy the outflow frorn tlw Lake Souris during the tirno of fonnati01l of the 

P enlhina delta; awl thi~ large supply fr()]n nrosion in the upper part of 

the vall y still farther diluinish . ~ its prnbableamnnnt al()ng the ('.ourse 

of tIte river l)elnw, Thn;;; it is clearly indic::l,t =- cl that the P enlbina Vall e " 

like the ~ l1eys of tIlt:' :Minn s t., She) ~nl1U , ;tn<1 Assillil)( iuc rivers, '\vn,~ 

eroded dnrillg pregla,cial tilne ana waR not entirel y filled hy the llrift. 

Con1paring' this delta, with all th other (',cll1spicu()us d eltas of Lake Ag'assiz, J 

it se .]ns ind~e 1 prohable that HlOro than half of its lnass ,\vas suppli ed 

directly frOIn t.ho englaeial drift of tlH-\ i(\8-,'lleet, ancl that loss than half 

('. (\ll1( ~ t1'0111 erosi -m of the all ->T, \Vltif~h, therefore, alollg the lower :uul 

de t~per p rtion of its conrse app a I'S Hot to ha.ve h etm rnuch obstructed by 
th e glacial drift. Fr()m this it follows that the ext811~iv(j high teT1'aCeH 

nbserYed Ul the side~ of the P ernbina 'Vell] ) ' in the vieinitv of the :Mow
• oJ 

bra hrid;-.;e and we;o:;bvanl (page 270) arc (ln8 to preo-lacial nrosion in tIle 

Cretaceou~ tiha,les, cnvlng' to the actioll of tlw i G-sht.~et only t.heir lninor 

featur s, t g ~thel' with the drift f rn1ing their slu-i'n J , 

THE UPPFJH. OR 1I'F~Rl\fAN BEACHES AND DELTAS I N ]\[ANY'l'OBA. 

.fi'R.o~r TIrE I r 'fE RNA'rJONAL BO j,J'DAHY '1' 0 THE VICINl'I'Y OF NEJ..jPA~ 

The west shore of L ak e Aga ssiz enters Manitoha 2 1niles -west of the 

ea.st lin(. uf l'all:::;e 5, at a (listan ' of B6 Iniles from the' He(l RiY(-H'. On 

the interna.tional bonndary awl tor t.he next 10 Tuiles northwarcl the ~hol'e~ 

of the highest stHP'es of the Ink > were 011 the f' t.eep w ootle<l eSCal'pnlcmt of 

tIl P enibil1a ~I()nl1tain, th e has )f which ht~re i ~ 1,1 no tn 1,150 fc t 

abov til 'ea, ri.:ing :;lightly northward, and the verg~e of its top, 1,3( 0 to 
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1,400 feet. This ascent, fornling the .teep face of the Pe1nhina Mountain, 

i~ nm(le upon a width of about a quarter of a 11'1ile. 

vVh 1'0 the Pelnhina IHonlltain plateau i~ ascended b tho Southwestern 

Braneh of the Canadian Pacific Railway, ~lnd for a dit'taneo of abont 4 

111i]e~ ~()nth and '2 Jnile~ north of thiR railwa), the principal line of esearp 

luent is l' placed by a nlOderate ~lop - "\vhielt is chiefly prairie. Acr 88 this 

tract the lIennan beadle. of Lake Agassi~ are wen clevelopecl In order 

procoeding northward, the first poillt of 8xarnillation of the !tin-hest bea 'h 

, as neal' Willianl II Oakley's honse, in the south edge of the southwest 

qnarter ()f ~ectio1L 2G, tfnvnship ~, ranrre 6. It is here a lllassi ve roun(le<1 

rioo'(3 41f gravel and sand, with cleseeut of 12 to 15 feet in a distance of as 

rnallY rod~ both to t.he ea:t and we -t frol11 its crest, w"hich is 1,253 feet 

above the sea. N nihwan1 this beach, with siulilar outline, extend:-:; to 

Fl'anci~ .T. Parker's hOU80, which is built on its crest, haviua' t.here also a. 

heigl,t of 1,2F>3 feet, ill the north edg(~ of the uorthwest quarter of this 

section. V\rest,ward frnn1 t.his beach is an undulating surface of till with 

few h(nvlder.'. Half a Illile farther Ilort.h t.he beach is inter.qected by the ' 

deep and broad ravine of Dead I-1orse or Cheval Creek. Beyon(l this 

ravine the h ..nch b gins llea.r :Samuel B. B(nven'~ house. Its elevaticJn 1 t.o 

1 ~ llIile~ Borth-northwest of ~Ir. Bowen's is 1,255 to 1,25C) feet, and it is 

there ~preatl 1"1101'0 hroadly than usual, having a nearly flat surface on a 

\vi(lth of 20 to 30 ro(h, bon1el'ed on t.he east by a ae~cent of 1 or 15 feet 

ill 20 rods, (Inel on the west by a descent of about 4 feet. The beacL is 

{J'l'a\"(~l awl ~alH1, with t.in on ea(',h side. It has nearly tho sallle features 

also a thi!'( l of a 1uile farther Borth, uear the eonter of section 10, t.ownship 

3, ra.nge 6, where it is e,l"l)ssell by the ro~\,(l frolH 1\-forden to Thornhill, t.he 

elevatioll of its crest l>eing 1,258 feet, but t.he depression. OIl the ,vest. i. 

rednced to only 1 or 2 feet. In t.ht sanie section this and lower beach 

ritlo'es are excftya,tea beside the railway for ballast, awl m'e found to 'onsist 

of ~alld awl gra vel, with pebbles seldo111 oxcec·cling" 2 or 3 inches in (liaJYI8

tel'. Ahout half of the pebhl . are light-gray Hlagnesiall lilll ston, and 

ahont half Cretacenll~ shale, such as fornis the PmnbillH ~Iountain, wit.h 

on1 y .L ~mHll proportiOl l(~ri n :,a from ArehecUl roekf-i. Then'e the highest 

It)1'(; ('olltinn'" north throngh t.he (-'cu.;t part of ~eetiulls 16 and 21, township 
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3, raugo 6, awl ill section 28 COUles to the ste 'p O~ al'pmcllt of P e111bina 

l\Iountain, with which it coiucides along the next 30 Illile::; north-uorthw ;) t. 

The elevation of this beach show~ that it is th , eontinuatiou of tho high t 

in the series of Herrnan bt-aehes in l\iinnesota aud North Dakota.. 

About a quarter of a mile east of t"11e foregoing is a parallel beach 15 

to 20 feet lower, the second in the I-Ierman series. Nowton Laue'~ house, 

next east of NIl'. Oakley'S, is built on its crest, 1,237 feet above the sea. It 

there has a descent of 15 feet or Illore -within an eighth of a lnile to the 

east; but on the we:::\t the descent is olily 1 or 2 feet or iII part wanting', and 

a nearly level surface of saud and gravel reaches west to the upper bea -h. 

In section 10, township 3, l'auge 6, at the road fr0111 l\Iorden to Thornhill, 

this second Hel'lllan Leach has a height of 1,241 feet, awl allother Lendl at 

1,247 feet lies between this and the highest., indicating similar couditiolls 

in the fall of the lake level as on the north\\T-, ~t side of l\faple Lake, in 

l\1iunesota, where such an intervening beach also oc'urs. 

Three slnall parallel beach ridg'es referable to the third ~tage in the 

IIerIllan series are crossed in the west part of ~eetion 24, tuwn:~hip 2, ntu )'e 

6, by the road leading northwe t frorn !Ioulltain City. The eleyatioll of 

their crests is 1,198, 1,202, and 1,205 feet. T-wo 1nile~ fartller 11orth, uear 

the center of section 35, in the tmlDe township, ,iViIliaul ~liller's hUllse is 

bruIt 011 the highest of these, a.t an devation of about 1,~10 feet. Hi~ well, 

16 feet deep, is gravel and sand to the depth of 12 foet, \vith till below. 

Northward these beaches are traceable thr mg-h seetioni') 2, 11, 15, alld tho 

~ nth part of section 22, township 3, rallg'o 6, to Bra<.h;haw.. - 11" . ->k, bey Hld 

which they pass, with the other Ilern1a.n aud N r'1'o;:;;s beaches, along the 

PGlubina lVlountaiu escarp1nent. 

rrhe fourth RenDan bE~aeh passes through l\iountaill 1ity, ill 'ection 

24, township 2, range 6, the post-office and the tiouth end of the principal 

street being on its erest, at 1,191 to 1,192 feet. rrwenty-tive r ods f'tu·tllCr 

east at the schoolhou",'e, is ale. 'S conspicuous parallel bt~ach, at 1,1~3 to 

1,184 f ;) ,t. Both are terrace-like in fOl'Jn, hCLyillg a. descent of' 3 t 5 feet 

01' 1n01'e on the east, but only 1 t02 feet or none 011 the west. The eontill

nation of thi~ ~h(re Wa.5 abo ubsol'v .<1, like the preceding, through a 

distance of 6 miles northward. 
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From section 2<.., township 3, range 6, the el"lQau shores of Lake 

a'a riz coinei Ie with the pl'On1in nt et' 3rpm nt of the Perubiua ~fonn

tain through a distauOee of 29 nlile', passinu' in a nearly straight ~ ur ~ 

north-northwesterly to seetjoll 30, towu~lLip 7, range 8, about 7 lniles east

.'outheast hOUl Trehorne. Along this llishillce the as of the .'carpInellt 

is 1,100 to 1,125 feet above the sea, and its crest about 1,400 feet. Seeu 

frOJ.ll this el,," ation, the great plain of tho Red River Valley on the east, 

vvhen ov ,rshadiug douds give to it ill the distanee a chu'k blue or azure 

color, appears not unlike the vast :..xpauso of the ocean as viewed frOlll au 

eql1al height a. few luiles iuland, rrhe hjghe::-;t shore of the glacial lake ,vas 

ahout half waT up this a,scent, and the 10,,,'er 11el'lTlan beaehes and those of 

the Norel'C )SK ~tage were hetvv "on thil" and the bas . 

At the north end of the Pelllbina l\iouutain the Hel'1nan shores of 

Lake Agassiz turned £1'0111 a north~, anl to a westward COlu'se, and a.t the 

sharpest l' rtiou of this beud, in s ,,·tion 36, township 7, raJlb 7 the cur

reuts alollo' the shore, caused by sto1'1n8, brougllt a large amount of gra e1 
and sand froul their erosioll 011 ea,eh side, etud accumulated these deposits 

In a llla!-: 'IV ridg-" which juts out llorth-northwesterly a Inile or I oro 

f1'0111 the elu'Ving liue of the eSCaI1)lnent. This grayel and sand spit sinks 

fron nearly 1,300 feet ah ve the . e<1, at its south end, where it rests on 

the adjoinillg hjghland, to about 1,125 feot, e01uprising dep ' its of th 

sn(',ee~sive 1101'111(:\'11, Norcross, a.nd Tintah stages of the lalre. 

Five to G luiles faJthel' west tJl j Hel'llUUl boac]ws m'e wen exhibited in 

the Tudual a ' ~eut that 1'ise8 to tho Tiger Hills, 1 Inile south of rrrehel'ne. 

'TIte hi<,.liest Leach here crosses tIle nliddle uf the northwest quarter of 

:-;ectiull 31, township 7, rano' i D,wlpre it forTIu; a ~"vel1 of sand .and gra,Yel, 

·with pebbles nlOstly of Cretae on.: shale, having its crest 1,272 to 1,273 

feet above the sea. ill ~Ullle portion~ this reache:-; lle~u'ly flat au eigLth of 

n, Hlile south to the base of the Tigor Hills, but elsewhere it is divided frolIl 

tho111 l.,y u llol-'ression uf 3 to 5 feet. This appocU's to be the s~cond (0) in 

the series of Herlnan hea ,11 s, t.he first of this ~e]'ies (a aud aa) not heing' 

fOUJlcl her ~ llor farther north. At tile tillle wheu tlwt uppel'1no~t beaeh .f 
La1 t\.ga~siz wa:; fUl'llled this locality and the ~oulltry n rth,vard. are 

eliev cl tu ha e l)een eo ered by th ice-~he t, its tenuiuatioll Leing at the° 
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tract of HlOl'ainic drift whieh oVJl'spread::; the east pa.rt of the Tiger ill.', 

as cro 'eel in township 7, range 9, by the road to the south froln rrl'chel'llc. 

About 20 and 50 rods north of the beach just d cl'ibed two incon::;picuou 

beach lines, terraee-like sand and g:'avel deposits, are found at 1,2GG and 

1,254 feet, referable to subdivisions (b I and ~l)) of the " ' -'ond RenDan 

stao·e. A ' little farther north th' third Hel'1flan beach i~ r<-:lpresented at 

Ir\-rlne Searl'ow'~ house, in the south edge of section G, township 8, rauo' :> 9, 

This is a slight terrace with C1' ,t at 1,243 and 1,244 feet au(l clescent of 

4 or 5 feet 011 its north side. l\IIr. SCalTO\V't\ well, on this bea I,h, 31 f :> It 

deep, consists of bla k soil, 2 f ,t; inter ::>dded ~alld and day, 10 feet; 

very.coarse shale gravel, f) feet; beds of eoarse and fine "ravel <'lild sand, 

13 f et; and very hard clark bIni 'h till at the b ttOIll, dug into only 1 foot. 

This well shows an accunlulation of shore drift to a depth of 30 feet, 

swept out by the currents of the lake fronl the eurVf~ where its beaches 

turned 'I"lestward, About an ein-hth of a luile north of 1\11'. Scarrow'~ house 

another bea.ch, also referable to tl te third Rennan stage, descend::; £1' )In 

1,236 and 1,238 feet at its Cl'=> ,t to 1,230 feet at the base of its northward 

slope. At the SUl111mt of the l\Ianitoba. and Southwestern Hailway, a lnil 

ea -t of the Little Boyne River, and on the slope thence eastward, very 

massive beach deposits are aceullntlated, clne apparelltly to the an 

action of llorthweshvarcl enrrcnts fro111 the northern end f tho P61nhina 

l\fountain. rhe sununit of the railway is on such a heach, 1,217 to 1, ,"",0 

feet above the sea, the fourth ill the Elerllutn series, fOl'lning a broad i:Hvell 

fi'Oll1 which a gentle slope falls 011 its northeast and southwest sides. Arthur 

vVillett's well here O'oe to a depth of 42 feet in be 1.: of san 1 and gravel, 

obtaining a plelltiful supply of good wa.ter fi'om their lower portion, with

out reaching their hottorn. A fiftl of a ITLile farther ea,~t the l'ailwa eutK a 

beach riclg'e with its crest at 1,211 feet, also referable to the fourth Hennan 

stage. 

The Assiniboille delta occupies the w tern border of Lak Agassiz 

ii'olll Treherne \vestwar 1 about GO nliles to Brandon, and thenc(~ n rth

eastward about 35 llliles to N eepa;wa. 'The shore of tho lake along these 

distances is not generally IIIark d b r a d::.finite beach rid'e7 tho absence of 

which se Ins to be a 'COlultecl fen' chiefly by th extreme shallowne8 - of the 
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lake up 11 the delta, l"l that powerful wave~ weI' not driven <.'hore b T 

stonDS. rrhe course of the highe t shore etw en Treherne and Brandon, 

belonging to the tinle of the second IIernlan beach, pas s first w ,t

southwest along the foot of the Tiger Hills to the north and west side of 

Carnpbell\; Ifill, in section 4, township 7, rano'e 12; thence ' uthw t and 

south to the Cypr ' River, near Grange post-office, in section 18, town

ship 6, loange 12; thence west-nortlnvestwarc1 to ak r k and along the 

s uth side of this creek, within a rnile or less froln it, nearly to its mouth; 

and, crossing the Souris in section 31, t \vnship 7, ran '0 16, passes thence 

north"vGst to Brandon. Beyond the Cypress a belt of till, n1.od rately undu

lating l' in part neRdy flat, fr0111 2 or 3 to 10 miles wiele, separates this 

lake shore froll1 the northern border of the Tiger Hills and the eastern 

and northern ba8e of the Brandon Hills. S. lVlartin'~ house, in th north

ea~t quarter of section 28, tow'n. hip ,range 17, about 15 miles southeast 

of Brandon, is built on a sJllall beaeh ridge of ..:and and gra r I extending 

fr0111. lltheast to northwest, only slightly below the highest stage of the 

lake, which is 11larked by a llloderately sloping parall I arpment, about ' 

10 feet high, eroded in till a half nlile southwest of t1. beach. TIt 

unusually Sllloothed surface of the till extending- thenc,e west and south 
to the Brandon and Tiger Hill~, on the area crossed by the uri~ ill its 

nnw frol11 Gregory's 11lill to the 1110uth of Black Creek, is probably 

attributable to the deposition of its ul pOI' portion in a b dy of water held 

between these hills and the northwardly r treating ice-sh et before thi~ 

area was draine 1 to the level of Lake Agassiz by the retreat of the iee 

fronl the east part of' the Tiger Hills and the north end of the Pornbina 

l\Iountain. 

In the south part f . the city of Brandon the second Herrrlan beacll, 

lTHLrking the stage bb of the table in Chapter IX, is (.1, well-detin I rido' of 

. and and gravel along a distance of about a 111ile. It extends frOlll e' gt to 

we t, pa sing an eighth of a luile north of the court-house, and thence close 

along the south side of Lorne avenue ii'om First to Fourth street. Between 

Fourth and Sixth streets it is cros~ed by this avenue, and thence westward 

lies ·10 n it , north side. It ~tructure is shown by sections where it is 

intersected by Tenth, Eleventh, and Twelfth u'eets, exp iug a thickness 
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of 1 f t f 0 ::ljclu 1y 1ed (1. an 1 ani gn vel, · lihtinillO' ab mla t V )1 
bl S l1p t 2 iuche' 'lUll n r ly c ble" or 4 in h in iliaI tel',' bl) t 

one- enth t e-

schist. r hi~ ' l)each l'idg v'u'ie. f1' 
r 11 r~ in 1eight, havi g a smoo hly round ~ a, way '-like> £ ,' 11. 

f it. re·t near ther c urt-h u e nu ge. f l' lU 1,2 0 t 
th ea, and . t Elev 11th n.ud Twelfth street· it i 1 

1,2Gl f ~t N distinct bea h l'i l~_:;e of t] Bligh ly hi ·1 r I-IeTlllun b tc o'e 

of La.k ~ a 'iz w 'founu in he i ·init T f Bra. _011, but vid ne of tJ Le 

lak level in that t'lge i' affi rde in th Ithea, t part f Bra d by 
tIl I ~lt pI- t au of O}U"e gra 1 c: n1 s ~ nd at the · l l't-h U.' end a,'t

ation 
e 

ward, whi· l i 1,.oJ 7 to 1,2 2 t c: hove th:.. :ea, and by " 1 water
cour e ero s t 4: ullies we.·t of Br d n II th r ad t ( th 
f whi ·h ar ill Ire fully n . ced in th Ie. ription f sini iue ..Itf . 

N ol'th f the A"sini ine th hio·hes hare f Lak A ·t1H iz P< '. ~ , 
f1' Ere don ast and east-northe' I -t y Ohttt ranI ugla', b lllg' on or 
·1 se b 1 w the verb of the plat e U a till, versl r a l b, leI a bray 1 'l d 
ell, which He cl se north of th Canadian t ific Rnliway. out c: 

ile n rth of D 110 '1 tati n this ,hare lli marked by a uue h~n k, n , ar y 
at th -. Illi Idle of t11 linb IJ twe n s ti us 10' d 11, t wnship l ' , r~ nge 17. 

Th its c Ul" i north-north astwar 1, and is indi ~ated by an r dec1 

es 'arpl nt, ext , (lint; 2 r 3' uliles, with a heig t of 10 to 15 f t, an 1 . 
··tin ·tly b.'el'vable a £ w mile b yo 1. T 1 h 1 e of this es al lllent. 

here it cro " S the 'outh line f s tiOl 24 in this t wn ,hi i 1,269 J t 

ab v the sea; . nd the uri" c a ths h Ihou~' e, a six h of a mil fal'th r 

't, i au ut 20 £ t hit;h ,I'. All the arc astw" r is Ielt an 1 and 
gravel; but th e' rpl lit an the c lllltry rising thence 81 wI n :th
\v -twartl ar till. The ontinuati u of thi lin e> b ..tw ell a odere tel 

r lliuo' ,'luf ce £ till on the west, with lelltif 11 wI } l' an 1 f1' uent 

h-Jr, let, an 1 th - slightly unuul tin' an 1 a. cl Tavel delta 0 the Cc t, with 

1 w dune 11 mauy parts of it area pa:se.. north-n r'heas rly,ill rar 1 
a 'ros' th '\v st half of tow shil 12 n 1 th ea't, h If cf t 1\'1 61 'p 13, e nu 
then e n 'th tlll' ugh the cn::;tm ·t ti l' f -'e 'tion " in towllship 14, to Sto y 

?tON xxv--24 
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Creek. It evi(~ently lllark ', at least approxilnately, the highest shor of 

the glacial lake; but it bears no distinct bea h rid nor line of erosion,o 

pmtly because the lake waH so shallow on the adjoining delta area, and pa.rtly 

because the prevailing trends of the ineq~Llalities in the till surface run 

nearly fronl east to west, transverse to the course of the shore currents and 

drift by ,vhich beaches ,,,QuId he fonned, thus interceptino' the scanty 

deposits of beach gra el 'a,nd sand in their hollows, instead of pennitting 

them. to be acclunulated in a distinct ridge. 

The ~lanitoba and NOlthwest rn Railway crosses two bea,cll rid' at J 
,,' 

3l miles and 3 luil J~ west of N eepawa, the crests of whieh m'e respectively 

1,323 and 1,304 feet above the sea. These elevati'ons indicate that they 

belong to subdivisions of the 'econd Hel'luan stage, in the salTte nlanner 

that this stage is represented by three beach lin -,s at rrreherne. Each of 

these ridges has a height of ab ut '7 feet above the ac~joining surface and 

a width of 30 to 40 rods. They consist of sand and gravel, and the rail

,vay cOlupany has therefore purchased a considerable tract occupied by 

the lower one of th8111 for its exeavation and use as rail way ballast. This 

lower beach probably mark~ the same lake level as the beach observed at 

Brandon, having there an elevation of 1,260 to 1,269 feet. li-ravel and 

sand brought into Lake Aga~~iz by 1 tony Creek seenl to have contributed 

to the conspicuous tlevelOpll1ellt of beaeh deposits here, while they are 

wanting or less llistinct upon rnost of the shore southward to Brandon and 

also northward through the next 12 lniles to where the lIm'nlan and N r

cross shores pa's iuto the steep esearpl11ent that forHls the ea -·tern face of 

Riding l\lountain. 

DELTA OF THE ASSINIBOINE RIVER. 

(PLATE XXXIII.) 

t Brandon the Assiniboine enters the area of Lake Agassiz, and thence 

the gn vel and sand delta of this tributary extends eastwa.rd 75 Iniles to 
Portage la Prairie, northeastward 50 lniles to Gladstone, and east-south

eaRtward 80 1niles to Ahnasippi pOt'it-office, 9 rniles west of Cal'Jnall. Ou 

the northwest this delta is bordered by an expans of in o lerately undu

lating' or rolling till which risfJs slowly above the ancient lake level and 

http:eastwa.rd
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str -'hes northw tward fi'OlTI randon, Chatel', and D)l la.· t th Little 

askatchewan ana Oak ri r . .1 roni Brandon to Douglas the lJOllll(lary of 

th delta is dose north f the A inib ine eLnd the anadian P acific Rail

w'-y ; - ut at Douglas th line dividing the delta sand and gra 1 ana the 

adjoining slU'fa . till turns north-n rtheastw<ud and tends ab ut 20 

miles in a , rly diroct "OlU' toward Neepawa, then bends northward inJ 

the east part of to, n.,hip:; 13 ana 14, range 16, and crosses Stony Ur k 

a few mile west f Neepaw... Betw en Brand n aucl the mouth of the 

10uris the delta reaches 3 or 4 111iles southwest f tit Assiniboine, beil 0' 

there also bordered by a SIn thly uIH.lulatino' 01' rolling tract of till, but 

the lnorainic Brandon IIills ris prominently within a fe1v lniles farther 

w t. From the Soud. a ' to the ypres ', a distance of nearly 25 lTIiles, 
the southern llulrgin of th delta is Sill1ihuly divided frolTI the Tiger Hills 

by a elt of undulating and rolling till " rhich averag' about 5 luiles in 
width. Farther to the a 't the delta deposits abut directly upon the north

ern base of these hills frOID the Cypr ::>, s River, by Holland and Trellerlle, 

to the north end of the elubina l\lountain. Then to the southeast the 

head str am~ of tl e Boyn , , fter their desce1lt fronl the plat au f the POln

biu~ l\1.ountain, cross the southeastward extension of this delta to Alnlasippi. 

r:rhis . portion, h we l', i 110t probably a part of the delta as it w.. s at first 

delositeel, but has b n derived fi'ont the erosion of the eastern front of th 

original delta by the waves of the lake in its later and succossively lower 

stages, 1eing transport d thence southward by shore currents. The sanle 
lacustrine actioll has doubtless extended the delta f gravel and sand g n

el'ally to 15 rnil :; ec stward beyond it original area, thereby giving its 
eastern face a 11101'e gl'al1ual 81 pe. As thus enlarged its east undary 
runs Horth ii'on1 Almasippi to Portage la Prairie, eurviilg eastward between 

these places, and theu it pa' west-northwest to near Gladstone, Arden, 
and e ,pc wa. The eastern base of the delta, ·where it adjoins the :flat 

expan..e of the R d River Valley and the country b rdering the lower 
A 'siniboine and Lake l\1:anitoba, has an elevation of 850 to 900 feet abov 
the sea; while th high d:'llta plat au, which was subrnerged only ah ut 50 
fe t or Ie. ' b the lake when it ,va b iug del 'it 1, and was in part shoal. 
and low islands, has an levation of hOITI 1,200 to 1,275 fe(~t above the sea. 
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UJl<.l .. and slowly rises llorthwal'd f1' n 1,2Gf) an<1 1,27 ) f ..t :. t . 1 111 ,S 

n rthea. f Doug-la.' t. , 1,' 7 and 1,2( '0 f ~ ut h -tv :111 ' Yi llow or HOlJ'n' ? 

tLlH1 SpriJ IP; ereeks. rrhose elev~.ti 11S repre:e i t th 1 1- t .~ 1 1 f r 

ti .nod, which forrn~ tlw 1' " t r part of ,1 i.' (1 J t· t.. 

While the 0 .. ten~i· ar ~ ( f tl '.' phlt t 11 , . c 
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to 'W : t and nearly the ; 'aTlL '" cli.-'t,( 1 ~ fi' Hl1 north to nth i t hu: '0 u rtll 

ill it. elev~ ,ti )11 the .t. jts (lepoHiti n lust 1 at t "h t t cl 
wh n it.s 1 cr 1 wa::; not ] '[ elt hioh .1', 1r<hnl1y th " of 
b <Jlt.l vb near Treh.:.rn a cl N· pc' ~;', tIl '>1' .1 is a (Oll 

11 )( h sld)8 of the \ ssinj )Olw:.! in th<: vicil it ;, )f Bran 1. n m rl 
1: 1l \vhi 1 .lelta 0poHit .· ('10.' 1r :u;;s ,('iat (1 ri th thi.. ph , ~ 1 
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west. A luile north of Brandon the bluff on the north ,ide of the Assini

boine rises ah ut 140 feet a.bove fhe river to 1,3 0 feet, approxiTIlately, 

abo, the sea. It consists of till to a height of 1Uf) t .· t or 1110re; hut its 

crest. and the surface then , llorthwarcl for f) nliles are rnost1y undulatillg 

oTavel and sand to a thickness of 1( to 20 feet, thinly C TOTing the till, 

which for1118 the surface fart.h r nort.h. ]£(stward this bluff, eroded by the 

A."siniboin c. in e t.he deposition of this stratifie(l gnn e] and sand, ext.ends 

a.long' the north side of the railway hy Chatel' and Dougla.s, having a 

height of about. 75 and 50 feet, respe tively, at these stations, but declin

ing only slightly in the elevation of it~ erest, which is 1,27 .- to 1,2 0 feet. 

Delta grav'el and smul, and on :.; .TIle portions fine silt, cover a width of 3 

or 4 ]'nile~ thence northward tlu'ono'h th sout] t half of to'wnsmps 11 If 
ranges 18 and 17, ha,7ing an elevat.ion at their northern liIllit 1,300 to 

1,2DO feet (b v . the s ,(1" heyondwhich the urface, graduall) aBcending 

nort1r,vard, is till. The 1110st ea.-tern point of t1U8 h i:::;her delta depo~it is in 

3ection 14, township 11, range 17. :Memmred thence to its we~teI'Il limit 

on the north side of tJ1e Assiniboine, half way 1- tw:.:.n Kenllu.ty awl 

Alexander, its length is 24 l1Lilos. Its w'idth north and south of Brandon is 

ah ut 12 n1-i1e,~ . rrhrough it the Assiniboine 11'18 or 1 1 its valley, and has 

earried it awa37, c.ut.ting also iut) the underlying' till, upon a . large area 

fre m Brandon east to Chatel' and Duuglas and th 11 " ~onth I arly to the 

Brandon H ills. 

South f tho river, at the ~ourt.-house, in the sout.heast part of Brandon, 

very ('.oarse gravel and sand of this ltig-her part of thtl Assiniboille delta, 

containing vatenvorll cobbles np tn G and 8 inc.1l(~s ill dian1et<~r, f(lrnl a pla

teau 111 stl, ? 1,270 to 1,275 feet ahov'> the , a, but r i ing to 1,282 feet at a 

distance of 1 rnne to t1 to east. One and a. half to 3 miles "rest of Brandon 

a similar plateau varies in height fi'Ol1L 1,2DO to 1,30£) feet. Between these 

s111all p1ateaus or plai1l8, which slop about f) feet pel' luile to the east and 

were on e cOlltinnou~, a forlner 'watereonrse, c1illlillishino' f1' Ul a half to a 

qna1'tc~r of n luile in wi.dth, passes ~ontheast fro])l the valley of the Assini

boine throno'h t.he south part of Bran Ion ancl thenee eontillues east nearly 

3 mil , ~, I nino' in section 7 or 8, t wn.-hip 10, range 18, npon the broad 

lower area eroded by the Assiniboine. The ed of this old ehaullel is at 

http:Kenllu.ty


DUNES ON 'rHE A" SINIB 375 

1,250 to 1,255 feet, and it appears to have be n eroded at the tiJlle of the 

forillatioll of the I-Ierrnan beach bb in Brandon, whon the level of Lake 

Agassiz was approxirnately at this height. Three to 4 111iles west of Brau

don the road to I~elTlna T crOSSOR anot,hor wa.tercourse of sirnilar cha,racter, 

dilllillishing fron1 1~" rniles to a half lllile in width "within 2 rniles frOlTl north

west to southeast, passing f)'()I11 the As 'iniboine Valley to the head of Bakers 

or Stony Creek. Its bed, whieh is strewIl with plentiful bo"wlclers, showing 

that the erosion here oxtonde(l through the stratified gra,vo] and sand to till, 

is about 1,270 feet above the sea, and Inarks nearly the I-Iernlan b stao~ :> 

of Lake Agassiz, being ab ut 30 and 40 feet, respecti Jy, below the 

adjo:illing ·areas of delta gravel and sand on the east a.nd west. In 3 Iniles 

westward to !{el11n;:t;'\T this delta expanse rises 60 to 60 feet, and continnes to 

a 'cend l110re slowly in the next 3~ luiles to 1,3~)O and 1,4 0 feet in sections 

1, 12, and 13, tovvnship 10, range 21. Thence the sluface for the next G 

luiles westward, about Alexander, including ne<:lr1y all of this hnvnship and 

the east edge of that next west, is til1. 

1\1<1ny portions of the fine sand deposits of the Assiniboinc delta have 

been clmllueled and piled by the wind ill dUlles fnan 10 to 7E) feet high, 

nlostly covered with bushes and a scanty gTowth of herbaceou::; plants, but 

in part destitute of vegetation, which is prevented frorn ()btaining- a foot

hold by the drifting of the sand. On tlIe southeast part of this ar(~a the,'e 

sand hills, seldOln exceeding 30 or 40 feet in heia'ht, oceur ill sc "tiOllS 1 to 

4, township 7, range 7, and are thenee fi'equent northward upon n, width of 

10 l1liles northeast of the Boyne and southeast of the Assiniboine. On the 

north side of the Assinihoine the lTlOst eastern dunes extend to within 3 

uliles southwest of Portage In Prairie. Both these tr~tCts lie 011 th(~ lower 

part of the eastern slope of the delta, and thence westward dunes aTe found 

here and there over this entire slope. Even where no distinct hillocks aud 

l'idges have been fonned, the Stll{ace is often channeled and ridged ill hol

lows and. elevations of a few feet, thOUD·h now wholly grassed or efH ereel 

with bushe~ or sTIlall poplar gTOyes. pon the delta plateau tracts of 

dunes, conullonly raised 20 to 40 feet above the o'cneral level, inter~pel'H "a 
with occasional sn100th areas where the origillal sllrfaee relnains ullLlis

turb :>d, extend on the south side of the Assilliboine fi:01n the C ;IH'ess to 
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Th Assi ib ille d Ita. f I c; k ~ uri. f clout « nul " 
o.?t 11 lin . f1' 1 th 

'un that fiowe 1 in the oPI OE' itb dir :. ,tion, a. t WHnl f1' IT tJ 
S uris into the Brandon o'In ~ia1 Iak , hcfOl' . th .. t b ,m > m rgl.: 1 

f the i ·, -,'he t. 

P 111biu< Riv.r until the r 'eding' i 1 ( rth 
ill. and e.: t of the Brandon l Iill:4, w1Jj 11, Ol til ) iug, ' Hlth t th " uri., 

ut a. <1 "1 0'01'0' thr ugh th rrio'er Hills rnol'aine, ,, 11, - th ~ OUl~R 11 W 

tl w thro o-h it t the 11 1'th. Sin1ilarly, north of the 131'( ntl. 11 Inn:, n, 

laIc ,v( s probably held b th barri r of th i ,e durin it r .','j Hl n- III 

\] xaJld r a ' b - K.onulaY and Brand n , outfiowin westwcLrd to tlt L · k 

th c.nur.: of the Big 'lough. As so . 1 ~. the ont inue" o't .i.l 

r 'e c.l II I ft the "\-uucloll TIills wholly lU1C vel' ii'orn the i , tIt e 1 .k ~ 
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Oll the east and north -were ITlOrg,'ed in one, and the ontflow fro111 the lake so 

forrn ,d pa~se(l south tlu-ough the Tio-er I-lills to Langs Valley until that 

channel was cut do\:vn nearly to 1,350 feet. During this stage of a contin

uons lake east and north of the Branclon Hills, this independent part of 

Lake Agassiz, before it was nlerged with the lnain body of this lake by the 

recession of the ice fro·In the east end of the Tiger Hl1ls, received an exten

si ve delta, already descrihed as the highest portion of the Assinihoine delta 

in the vicinity of Brandon and !{ernnay, consisting partly of n1odi-fied drift 

frOlll the retreating ice and partly of fine sand and silt brought by a stremll 

then flowing east froIn the Lake Souris delta along the Big Slough. The 

tribute of tbe lcttter is spread over an area. of several square Iniles south

west of I(enluay, and upon it are raised the conspicuous dunes of sections 

6 and 7, tcnvl1ship 10, range 20. vVith the retreat of the iee northward 

ti-Oill '1\-eher11e, the Brandon lake was lowered nearly 100 feet to the leyel 

of La/ke Agassiz in its Hernla,n ustage. For a short tinle the Souris prob

ably continued to flow southeastward through Langs Valley until the 

deposition of the ~illuvilnn, perhaps 10 or 15 feet thiek, brought into that 

valley hy Dunlop.s CreeK, 4 1nilo:::; east of the elbow of the Souris, rai,_ec1 a 

barrier a few feet higher than the gap that had been cut through the rriger 

IHUs north of the elbow, whereby the river was turned through this gap, 

which it has since eroded 100 to 1f)O feet deeper. 

The n odified drift and alluviUJll that fOrIn the pIa-in of coa,rse gra, el 

and sand sloping eastward frOlll K_e1l1nay to Brandon and readl along t] te 

north side of t]w Assiniboine to IJoug]as were proba1)lr depm;ited 1110stly 

while the b(uTier of the waning iee-sheet stretched frOTH the Tiger fElls to 

Riding ~fountain, indosing on its west side a lake that afterwards became 

the bay of Lake Aga~-iz covering the A.ssiuiboine delta, 1nit was then ]teld 

about 100 f et abovl~ Lake Agassiz, to whi(',h it outflowed by the vvay of 

Langs Valley and the Pernbina. The depo~ition of this highest part of the 

As -iniboine delta, lying above the Herrnan bb bea.eh observed in Brandon, 

a.ppears to have been i11 progress through a considerable period, beginning 
when this Brandon o'laeial lake was held at an elevation of about 1,400 

i ::.et, and continuing while it was lrnveretl nearly 150 feet. During tltis 

tiTne the BraudcHl Lake had three outlets: first, ii'oIn its two part>-, respec 1 



THE BRANDON GLACIAL LAKE. 37H 

tively, westward hy the Big' Slough and south , arcl a ross the Tiger Hills 

11loraine; second, frorn the whole 18ke, when these parts 1 cmne ' niluent, 

by the southward one of these outlets, namely, the gap where the Souris 

now flows through the Tiger Hills; aud, third, by confluence with Lake 

Agassiz, when this waR pern1ittecl by the recession of the ice. Mueh modi

fied drift was probably brought into the Brandon Lake by drainage along 

the course of the Little Saskatc bewan, nnd it is significant that in the line 

of continuation of the yalley of that strealll the plain between Ke111nay 

and Brandon j, cro~. ed by a broacl watercourse, "vhieh was evirlently 

eroded after this lake becanle 111erged in Lake Agassiz, thereby fallillg 

nearly 100 feet below its fOl'lDer level when outflowing through Langs 

'Valle T, but before the Assiniboine had cut its broa 1 valley throllgh this 

delta. :More exactly, as before n ted, this watercourse seen):" referahle to 

the HernUll1 b stage of Lake Aga o.:'siz, al1cl the sinlilar wfltereourse about 20 

feet lower, passing through the ,\rest. and south parts of Brandon, was prob

ably fonned during the Hernlan 7)Z) stage. ])uring these two stages of . the 

lake the principal expanse of th Assiuiboine delta was fonned, lying only 

~lig'ht1y belo,,,, the lev c;ls which the lake then had. 

At the tin18 of formation of the ·HerInan vb beach th Assiniboine 

had already eI'odec a deep and wide valley in its delta at Brandon, and 

as La,ke Agassiz sank to succe"si lower levels this erosion cOlltinued, 

cutting at least the lower pa.rt of the great valley 200 to 300 feet deep, in 

which this river flows above Brandon, and 'v aring' its channel to a nearly 

equal depth tlu'ough its own delta. The Canadian Pacific RaHway cros.'es 

the \. iniboine about 2 Iniles ea t of Brandon, near the division between the 

1nain area of its delta in Lake Agassiz and the deep portion of its upper 

valley. There the hiO'h land on each Ride of tho river recedes, allowinO' 

the descent to the stream tn be J11ade by easy grades on each siele and 

supplying upon the gradual slope south of the river the beautiful site of 
Brandon. No other point so ffl,vorable for this cr ·.. iug exists ,vithin 60 

lnil to the east or west, where the river flows in a deeper and narrower 

valley. The greater part of this delta was Inodified drift derived fro1'n the 

111elting ice-sh et on the npper part of the hasin of the ASRinib ino and OH 

Ridiug ~i untain, 1 iug carried down fron1 the la,tter area by the Bird
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IHounti ill an the npper Afi~il ihoin . rrhe erosion of tll\.. Rinihoin ... ,T al1 y 
£ 1 ( v l'( I 1 11 ( I~' '. PI li il · )lll::\i dernble pa.rt of the d Ita. Duri ) tIl(' 

an( .. h 01'O eurrents, by whieh its ontor port.ion was sprendill JLlOl'(~ g 'lt tl 

' farther into the lal( , and ]nu ,h f it w as H r 'pt .. lL 11 TanI·1 , . .', ' . t ,n llin 

>y thl~ er . i · n of th slophlo- f~ ,Ce of the delta, nnd ' ~pec]all ~ br 

; l'li ,1' tral ; pl rtntion into the deep' . t r of the lake "vhil the OTa 1 ;- 11 1 
:m a \~ r h ein J' (1 I .. it d in its \ ,,: tern e]Ub a.-nlOllt ,tween tll 

IIill. all(l R.i(lillg~'fountain, a large expanse of fine c1 ," y Y . ec1inlont 

K. ,me or' ·j] :t11 thiB d Ita, \ (. ~preac1 far into tll lake, extendi _. to 

tIl ( , t 1, -oud the Red RiYer and to tho south b yond tll interna ' mHll 

1)011111 It r ~ . TILis fleposit of la n. trine silt (' over~ the till f1'o111 the t' . .. t 1'11 

:11H1 .'nuthea -t I'll limit. , )f tho delta, a.. b efore .1efinod, to tll lo w ridge iir:-;t 

:vt of tl le terl R,i" T, a,1 ut 10 nlil es >a.'t of Em "n;on, whil /J nilar:-; ( i

nWllt~ 'ov r th eentral p -t the Hotl Riyor\ alley :out1n :ud to <+ ~ 

(pi.ls, l Ore tll nInO n i1 ,8 <' ,M-s uthea" t frorn this c.leltc" 1\ny l.]'(l th 
] n't1 < ad northeast, lacustrine sediInents and ubsequont alluvial J ,positK 

a:-;,'o l} t.ed \vi h th A sinihoine delta covor the n early tint eonn txy north 

front ] 1 r n. i le, Porta.ge h Prairie, and lIigh Bluff to Lake ~Ia Ij t. )ha. Ull 
thi; ar a the watershed h hveen the Assilliboine and Lake ~r{nnltoba, i .. y r v' 

.; 

1 w, an .It , l'iY8r has sonletilllC~ oyerfio\ .1 it~ lc)'w l anh·.;,· ~enclillg part of 

it fl (d.' u rth to tll la.ke, which in turn in its highest 8tn O'os ha.. oeC'tl 

. iollally 1 t 1(> fL r a short tinLc trihutary to the II WeI' part of thi. - r i *(,,1'.I 

But t Ie tr~ sportati n of th ~i1t ill the lako was of I >;4. (> ~· tent ill th is 

(111' '. ~ti un than tn the east awl sonth, a.1-\ i~ ~hnwn 1 v area~ of til] on 1 otlt 

. i 1 ~ K of 11 Hi t; (-h:18.' l\Iar;'li, ,sf. of Lake il' anitnha, and from L wl1~hip - 13 

an l 1 , ]';1nO' , ., ~o Itlt ~\. ,t of thi:::; lakp ea:-;t,,, a rd to f ~hoal Lake, Strmu,,"all, 

t n ] Low r E rt (+arr T . 
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1iv~ t 10 Iniles w st of Purtage la Prairi till with ti'c 1I -'nt 1 owl l,}" 
fonu tho ~urf~we, or is underlaiu unly to tl d 'pth uf a f:o w ' t by tILo 

~ -' i111 ,11ts i:lSSO iated with this delta. '\gajll, 10 111il :>,' c rtll '1' ' v ~st, tlL ; aud 

ea,:;;tern slope of the delta iu the viciJl~ty of It.:Gr '-'o'ur ~hows \T-l ' r rar I. 

PI' ~ . 'tino' bowlders, the size of the fEn-V 1 t'· ..d b in fnl1n ..., t () f ~t ill 

( iam t r. Th y p ' ba ly Ii uu ti11 tLat ]la~ be 'll s llbWh~ t r ur·a b T tll C\ 

1ak \; Y'S, su that these bowlders arC not eIllb dded ill it a. ' l.'ual, whil 

tho 'an 1 ctnd :ilt afterward spread thero on the surfaeu are not sntli 'i 'Ilt 

thick to conceal thein. Jt) Lowlclors woro eb \vIter seell Ull the ~. 11er• 

. ,tufa f the delta ~Uld of the (1'l'eat area of assuciated In 'ustriu 'ilt, 11ur ill 
any observed seeti llS of tll '0 del08it8, 

t 





