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1. 

Hotes on tho Gravels of Honroe County. r:isconsin. 

By G.H. Squier. 

Introductori{. It Wi)S, I think, in the yellr 1885 th",t I first bec[t['le in-

tere:;-;ted in the ere:::.:. t deposits of chert c;rnva j about Tomah, it being the 

occasion of Dy first visit to the place. Bllt beinG lwwoll at the time, 

my ctlld icc were mn inly confined to the i,nmecliH te vicinity of the village. 

It WB,S not until 1893 tJlt� t I Vlt�S able to again vi si t the place. at which 

time I occu.pied nearly " Vlcek inthe s tud y  of t"G sLrrroundinJ region. I 

ombolned trw ceslllts of this sttldy in an article which I sent to 2ref. 

C,-lHllberlin early in 1894. In his neto to my ;lQblished articles (Journal 

C:I Gco l ogy Vol.5. 11.82.5) Prof. Cha'1lberlin raentions this ana stat es his 

rehsons f-c'-c not accepting it. Tnese rca,sons I consider to n2.ve been 

jast. and the objections v;e11 grotLY}ded. gev:�rt;-'leless t it Eec:�led to 1:18 

pecltliLT loati..1.TCB withoat ndequ.ate explanation. It ¥iUS, I think, in 

1-890 that I HoED-in 8pent ��. week inthe St.lil1C loculi ty. discoverinc raany 

:featares !lot liYBvioasly noted. I undertook to rewri te my article in 

tile light of theso new discoveries, bllt i1lnoss prevented its completion. 

and tho increasing preBS�U'e of other work prevonted my aGain u.ndertaking 

the condensed state:llCHlt L'3ude IHst SUL1tler which 

vms intended hS a SUI:Jl11ary of the various lines of STtldy in which I have 

boen interested tho restllta of my lutor work in th&t region have never 

been stated. An attempt to do so is the pu.rpose of this article. Be-

fore �)roceedin::: Vii tn this particlllar subject, I will note the restllt 

of recent stUdies at :C'remjealean and vicinity. These mHy be classified 

as (n) details showing clearly that varioCl.s of tfle atone beds described 

in my articles in the Jou.rnul of Geoloe;y have reversed sl0c>es. This 

feature has been brought out in fresh sections maeJe either by excavation 

or by gullying. The sections show tolso that tl"eso ridgos Vlere built 

tlp by gradual accutions and not by a su&den tw�QlttloQS assa�bling like 
U It-. ell. ,.., <:: - 2-

;� 

1 
1 

1 

I 



2. 

a Ihndslide Hnd the many fragments of thin bedded limestone have tended 

to adjust their lone fixes to the surf:ace on .. hich they came to rest and 

tlwt surface in some placeG ST0res s considerable slope {le
Oto 200 J up 

the valley. (b) n'urther study of ti,e del)Osi-ts on tLe bounding buttreses 

cf Cir§s shows that they have considerable thickness and that the sub-

ordinate ridges referred to doubtfully (Journal of Geology, Vo1.6,p.188) 

are a reality. :;<hey would seem indeed to indicate that the ice unable 

t o  adjLlst itself to the rapidly narrowine circs had overflowed and de-

posited its debriS along lines divergine; from the edee of the circ. 

(The hien level deposit 'shown in FiC. '7 

(last Cit) )w s on further study developed new 

and interesting features. At the time tru:ot article 

wus written high erEss and hazel brush made thee outlines obscure. Since 

tflen sheep have boen pastured there with the resu.lt OI brineing out the 

features very distinctly. 

, 

01 T-

Instead of a sinf;le unbroken patch of debris a s  shown in the earlier 'I 
figure, there are tr�ee successive ridges separated by intervals i n  which 

the depOSits are but scattering, as sho�n in the reconstructed figure above. 

The two J.2.rgor ridges have a thickness of about four feet in the middle 

thinning Oltt in a width of about thirty feet to mere seattering fragments 

at the edges and in the intervening spaces. The inner ridge is much 

smaller than the other two and not quite as sP..2.rply defined. The debris 

rests on the top of reSidual sand which it penetrates scarcely at all. 
-

It appears to me that t h e  net result of these added details is a 

considerable strengthening of the evidence for elaciiltion of the character 

supposed in my articles. 

I have also examined sever["cl of the smaller valleys on the opposite 

(11innesota) side o f  the river, and find the same type of deposits both in 

valley axes and at hiB'h levels. Some o f  the valleys which are both longer 

and deeper than any in the Trempealeau bluffs show the deposits on a 
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correspondinGly larger scale. If the features which I 'lave described 

,';i ve an;,,. ground for assUl:tir1c; the existm1ce of glaciers due to wind drift 

accumulations in the valleys alone the riveT, there is no �t:3signable 

reason ,iilY similar accUlllulations should no t have existed in scores or 

hundreds of valley heEds throue;hollt the driftless region which were 

oC;lW.lly well fitted to receive the::!. Bat it i.s onlv alow! the river that � .-

con(li tions hnvo been sach as to IHtrtially rever-;;.l the vario:ts ±-eatures. 

Away from the rtver all such feat-axes are COllcealec1. by the I!1antle of 

J,oes8, and only sLlCh as were of sufficient prominence to show throLlgh 

that mantle can be looked for in eviClence. li'eatares which are at least 

possibly of thi.s ch8.r8ctor are not ;7anting. I have in mind one near 

Galesville which I studied last SU.i'lli:lOI'. Near the out�r end of an Os.st-

;,est valley about a mile lone there is neccr the axiS of the old valley 

a notable depression r;i vine rise to a. ])ermanent :pond h-ole, the bottom 

being neveral feet lower than the lowest l)Hrt of ths rim. Such closed 

basins have no place in no:rrrally doygloT'ed wecter eroded valley;:;. ::0 

which CHU thtts shoW-'"· itself even thro:1.c11 the .10esa, it is Dotil in :height 

and sharpness a milch stronger figure tb.an 'Vie could ju'd?:o from its sur-

face eX'gression� 

The present drainage from this valley follows a rock cut closely 

huSging- one side of the old valley. Bat supposing the existance of glac-

iers of this chnracter in any of the valleys of tho driftless region. I 

would go one step further and S2.:}T +1-;�,� + ...... _'-"'. I. i.f there i s  a.ny portion OI the 

region which more than another we shoulr1 select as a fit place for their 

development, i t  is the highp.eeply dissecteu tHvide in sou.thern l;;lonroe 

county. It is sitaated on the crest of the low anticlinal from which the 

strata dip away to the west. south and east. The base of the Lower 

Magnesian limestone is somethinG like three hundred feet higher than it 

is a long the Mississippi betwnen Trempealeaa and LaCrosse. I have no 
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direct ;neas�ITe;:1ent of tho ;lcigllt of tIle d ivi de b':.lt if we add tl1ree hundred :�--

river TIe should get 

t:J.�·l elevation of sOfJethiTIC: like 1500' which about equals the highest 

parts cf the 3t1raboo quart zi t(3 ran�j:'0. We should no t. however. l.�egard this 

l)rimF..rily HB an elevatod table land froCl � ... vh:lch :-;laclers would descend in-

to the valleys, bl.lt the vallo-;rs bein z filled 71ith drifted snow it would 

present much t�he as�)ect of a �1D.tDc.1U� and ooth on account of ito rel-

dllced ,  it would nave ::ulttcr of '"lreci-r;-� . 

ft2.ticn. 

T.:y- parpo�3e in £!.iVi(]6: t-_�·:.ese preliminary stuteDentz is to ShOVI that 

which re( uires tht�.t it be studied ':),8 a whole and should make us cautions 

aboat Circ.n�ing posi ti va concl:1.sion8 frOf!l incomplete observations. 

LIonroG COUi:1ty. GenerD-l C:1.B.racteri sties. , 

near the Illississin:Ji VJi'::.eT0 it DecaTO on1--:; HG scattered fru,;:::tments or if - - � ...-

subordinate to other constituenTS, and even sucll aggregations do not be-

come oonspicuotls topor;ruphicel featC1res. I t  comes :;"8 F surprise to find 

in J,!onroe County deposits miles in length, hu.11dreds of feet wide a,ud ,:1Uny 

feet in thickness. 

It is, I think. a conserve:'cil'c estit::1Bte to say tl"�t of all the l!W.tex-

ial coarser th�n sand occurriuE in the region as visible surface Jeposits 

ninety-five J.1cr cent is chert, -the remt::.indor beinE' tJost1:y resic1u..ary sand-

stone nodu.les. 

Stlch an unllsU!ll abundance of the chart nece snarily supposes au abun-

dant supply and such there is. In ascendine the ridge by the road from 

Council Creek Valley we eros,s ;f.or a considerable distance an almos t un-

'I 
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very thick layer of alInost solid chert. I encoillltered 

no OU,tcrollS of t he upper half of the formation, but the abundance of 

cherts i n  and on top of the soil ShOVi8 thEt the entire thickness o f the 

formation is cIvl-racterized by a n  unusw:;.l developmen t of chert. 1ly im-

presaion is thet if �Y��'e estim.ate the totHl thickneBs of chert in the for-

mation at fifty fee t. we shall be below rather tfian above tae truth. It 

is difficul t  to say over how lare;e an arab. the limestone was thllS 

characterized. but such evidence a8 1s availa.ble seems to point to a 

greater extel1s1ol1 north'R<ci'il t;,;;;;::, in other directions froCl the present 

divide. 

A body of chert of such thickness overspreading any considerable 

portion of tho area of r:l),T map would have been saIfi ciant could it have 

been [��}seh!bled in tile present valleY8 to LceOltnt :f:"or trle hi[:"hest of the 

high level deposits" nl.1..t such [3. Sllpposi tlcn invol vas a f1["nifest ira-

possibility t since the dee.l) sninf of the 11&11e:;r8 ooala 118.110 continued 

cnly e.s all material was removed Bllfflciently to allo"?: tLe srre6-:l1s to 

act on their bott·oms. 

It follows as [. coro1iD.ry thaT t):e gretitar p ortio n Ol the chert lib-

erated during the e[<rly stages of valley growt h have been reduced to 
, 

transportable s ize and carried away. It also follows thrd' tip to the 

time, o f  the last stage .of valley deepening no more loose materiFl of all 

kinds existe d in the valleys than was consi,stcnt with the existance of 

a working contact of thH streD.ms with the deepest portions of their 

rock tronghe. Carrying the reasonine; �t step further, Vie may say tlwt if 

at any t ine Sl.1.0seC;,uent to this lust and deepest stage of va lley erosion 

there was a refilling of tile vallays by a uepordt- of ¥<hioh chert forme a. 

the principal component, as is the case with varioLts ridges, this chert 

be yond the moderate amonnt which mgilt 11Hve remained over from the pre-

ceding period of erosion must imve bee n derived de novo from the limestone. 

., 
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Since any hypothesis which should S8c]r to explain the gravel ridGes or 

any part of them tiS ero sion remnants of an e.xioly deposited gravel body 

would have to account for a filling of anywhere from one hundred and 

thirty to two hlL'1dred feet • it is necessary to ask what was tho possible 

supply. All -the lira.e-stone .above the ve..lley are2�S Y';8-8 of' COUXE;e Lone. 

It ha.u 101lg Dince been TenO-/ocI frG� t�c snborninate divides. EVen the 

;vesiern clivi,le which separates the �·:iscoIjsin from the Mississippi basin 

\'(f\S virtLl��;.ll:l denat1ed. -There reraained only the t1ivid.e vihich is the 

present soarce of such naterial. 711e amount of material in existing 

gravel ridges Greut as it is is a ::Jere trifle coml)[,red with the enormous 

amount wh ich the h;;rpotriesis rec-,-uircd. Coula it llt:1.ve been turnished.? 

It would. by <1. YOLlEll. compa-tatiol1 Lc�ve required two or throe times as ou.ch 

[:l&.teri&..l as tI10 present totc.l cl:v;rt content cf the divide. 

6. 

encou.ntered I have SGf:n no rock fragments in thin l&.yer tllan an inch cube. 

'2hese more i'requontly tnc.i-n oth�;rwiHe fi.-rC snndstotle, cherts heine: compD.r-

ativ-ely scarce. EVen such fragments as these are very sparingly shown. 

If these strel:1ms have been able to tra nsport material up to several 

hundred cubic inches volume for miles along tlLir agrading valleys. why 

did they cease to do so.2 They have the same source of supply. They must 

have practically the sawe volume and the Be"""'" eTa{U,1nt., It must be oll-

sel'veu that tho transportat-ion of hoavy Illt.',terial in agrading valleys is 

a very difficult thine from its transportation in valleys in process of 

degradation. In tile latter tho fragment remains ne(lr the surface where 

it is subject to repealed forward impulses. In the latter it so on be-

comes baried under l ater deposits and i tfl fOlfWard movement arrested. It 

should be observed also that aneular material freshly liberated fro� the 

limestone oueM: not during its comparatively s hort stay at the surface 

to suffor any notable mnount of abrasian. 

II ,1 
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7. 

But even if TIe 8Bsrune the existunce of such gree .. t axial gravel de-

posits, we are confronted by the most glaring discrepancies in the al1l0tmt 

of erosion requir ed in various places to brin/,; about existing conditions. 

Palaeaxial Deposits. 

This seertlS t o  be a convenj_ent term untle-:F V-:.l1ich "to gr-oup deposi t�5 

belonging t o  ea.rlior stages of valley degradation ��s agalnct those be-

loneing to tho last stage ... 

bLSC plains. Some writers seem to rag-fi,rd the Great plain of th'3: �7iscon-

sin as a bD.se plain (H.D. :'alisb:u-y. Jo:u-m;.l of Geology. Vol.4,D.936) 

but were the late iillin,c:; removed from the valleys the suoorJ.inHto ili-

vL.1e-s 1iou,ld show heiGhts of iron one to t1:70 :lunnred feet. The valloy 

o:f South �'ork in its present state a.ppSt),rs to be :four or five miles 

wi de , but the r:1ain valley i;:� on trtc eant side. Hnd tile re-mcval of the 

filling would show the strear:ls and their subordina te cUvides brOf.lchil1E: 

off to the v;eGt\;'ard:. This feature is not sho�;:n in Counell Creek V!�lley 

nor in Bear Creek Valley which conseC1.uently appear much narrowcr. In 

none of these valleys do the sides display any no table shelves as of an 

older base plain inc-ompletely removed. Intermediate base plains may 

have been IO?TIJetl. but if so tlw last stage of ero sion was 1<h"1g enouf;h 

TO dTactically remove them. 

There is. however, a upland belt severcll miles in width beginning 

just east of Council Creek and extending to Camp Douglas and beyond 

which the Salisbury (ubcve citation) describes as an old bF.se plain. 

I have myself regarded und spoken of it in that light. I.ately , I have 

corne to question whether it be not rather dlle to stratieraphic pecnl-

iarities. If it be an old bE.se pla in we mi!$ht reasonably expect to find 

considerable deposits of chert on its top, btlt such parts as I have 

� : 
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visited are quIte destitu.te of it. /�lso re�;Hrding it in thin liGht, we 

should as s.. conse(�>uenee 'hhVO to believe trlgt ev{::n at thHt early sta�'e 

t}�o lir18StOYtG had rctrested to ne8.rl�f j.1-3 presen t limits. 

Along tr./.8 western divide northwest of 'romah there are sone featxr-os 

remnl ns of B. bnse pIe. ine 4< On Gome parts of it <-, Lllere 

aTe occ:...u"'rances of f,ravel. rihethe� the;y- \,,�'ere palneoxial oe-po8i is or 

of later intrcd (wtion will I1Hve to be d8tc:r:ained by their specific 

featureB. 

This sue;gests tIle que B t ion YJhat are the driteria if there be any 

y;: ereby we r:if::.y recognize snch deposits. 

fhotllil 7:0 fiIld 8. Vf1lley having 8. rock 

offset on eith.er or both sid-en like the 

pro,s:ressed so far d8 to [laVe removed ra11.cb. of the hill back 0 fit les:ving 

diar;rar.':l. But shot"tId 7.e find the Zrav01 resting OD ti-:'8 bottom and adja-

cent side of I;l. valley which had attained its full tYl':lical contours (dl-

agram 3) we should be certain thst thO\1gLl it mir;'ht be an axial deposit I 
it could not be palaeaxial. The same woulcl be trlLe did the [;ravel rest 1 
wholly or in part on an older ullltvi3l deposit instead of the rock oot- I 
tom (aiaer::,.m 4). Should '110 enoounter gravel covcrcct hills of consi d-

erable elevation above �he valley bottom 

&.11d of considerable area. we should have 

to be guided largely by the un derlying 

top0lrrallhic features in determhlg tho aGo of tho gravels. Since tho 

topo8"raphy covered by an axial deposit is noeensarily that of tho valley 

bottom Hlu.ch of the i!:J�jediately 80(1 jacent sl opes as the thickness 

cf t1:0 de:,osi t may determine it follows. that when in the progress of 
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valley development a portion of this comos to exiut a8 &. remnan t Vie shall 

ha.ve preserved H portion of the ol{"ler topography which� to use a term 

recently introdLlced by the Salisbury (Journal of::',eology, Vo1.12,p.7Q7) 

wou.ld be unconformable to th[it surroundin3 it. l'he slo!)os of the hill 

would naturally sho'l! moro or 1es8 eravel whioh had fallen from the 

deposit at t,10 top. But sinoe these slopes are wasti:og, m aterial f13.ll-

iDe upon thor;} does not tend to accumu]�H.te, but is bOTno H.way V'Ji th the 

wasting slo·,o . (diagram 5). If, howevor. iDsteHd of suoh a relic of 

older topo::'ral)hy ;,'e find t}-'(, Gravel covering a series of slwrp conical 

hills whose contotITs are t hose of mature divides and conformable to 

tr..e latest topographic forms with tho gravel spread over the whole like 

a mantle, bat uStwlly thicker on tho lower 810")e8 and in tIle hollows 

(diaerc:.n 6) we shoul<l 'liJ.Ve no reasonable e;round for roge'reUnES such de-

poSi ts as pc;.laef.1xia1!t ospecit3.11y if the hillE are of ccnsid..:n:�able height. 

and tho�e with phenO!TIOr1B" in connection with some particu.lnr occurrence 

of g'rave 1 whoDe relntion to it 18 SllCh thet it has an ilY\l)Ortant, 1 T not 

decisi'Va boaring .on'-· the QllSStiol1 of U0'6 and character of the dCl)Osi t. 

Descriptive Detail. Bear Creok Deposits. 

(;rho sketch maps w hich I present being made from memory a.nd height 

and distances being mostly e s timates are not as accarl, te as I could wish. 

They are the best that the CirClL'TIstances -permHtea, l:mt they will, I 

thin..1c. help to make Cl esc ript ions more intellL:'ible.) 

ooar Creek is one of the tt.:ree largest stret:r:�s ".1nich form the 

sOl1,therly heatlwaters of J>omonweir Riv(':r. Its valley compar ed with t',e 

valleys of C ouncil Creo-k and Sou.th Fork some �iles iurthor west is re-

markably na.rrow, not over a quarter of a mile wide. This feature seems 

to be the r esult of some peculiar g!relity in tho san dstone by vir tue of 

which it possesses considerable resistance to erosion and a. tendency 

t o  weather into ve rtical escarpments. This quality seems to begin just 
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[tad chEractnriz8S the elevated table 

ap:pearin,z' also to extend into the valley 

c;ravel deposits of 'Def:r Creek 8.B ::-icre dencribeu belong to the lowe r mile 

or two of the valley and a portion of the outlying plain. As yet I 

have no t visited tho upper val1eyo S'Di.-erinc t�le valley by way of t118 

mont abunda.ntly on t:he 0,,}st. The mont notable deposit on the west side 

ccCt1Xn i11 tl ��!1Sr;! auzle of the val1e�,t which I£l.ces Ul) stroHm (pl 2 a). 

The an�le is -y:ell filled D.n�J the 0ravel is pileJ 8..gainst the hillside 

ontire hillside is r-l.oo.vil�l covercrl up to half or two thirdEi :Lts heig!!.t. 

'i',e Yl(.l : ..... 1_ti� ."nClo n� �O,,:.r,·l' ('0) _ ___ 'J _ c,C' , ' f.O  " c', . • 

in tIle an.:-;le 2.t viith(lrttv;s some·.;v�lHt from the l::.illBid-o an(} heg-ills to see" 

roc"ate in to an inde:genaent ridge . It hns" hOWOlJ0i-'" (-3.. tal1dency to mount 

the hillside aC:1in el1til It rOllncln tho l")oint (c) where ��h�:; l"icTr:a i_'u.J.kes 

a rather nbr1.1pi: ber.rd otl"tward frOf:1 the valley axis across tha glcoV'e (d). 

It is here £.. OX-OF.a. ana hieh ridge entirely closinG the alec-ve save for 

the narrow draina.Ge channel cat thro:.lgh it. The crest of the ridge 

is sor:10 fifteen or twenty feet higher than the s=face of th"i swa.'np 

just above. and but :for the drainage channel it would inpound a lake 

of' 'tlw.t depth, as the alcovo is unoccupied by all'i1.vi2,1 or other tL'"'Cial 

filline; above the ridt;e save tluch as is embracei1 in 1;;le swamp. 

After tho bend made at -chis POiolt the deposi t resUL10s itc COUXGO of 

general I.arallelism to tho valley axis, and beoomes for some distance 

t1. high irrtigul.::-rl;r :collinG ridge which rises fron thirty to about fifty 

feet �bove t!!e level o:f tho open country to the east. Its e""s tern front 

is sorae"lw-t lobular. The slo'po is usually rathor Bteo,.1 in some places 

about as stoep as tP..6 material can aSSQ"llo. At about (0) the rolling 

I 
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su.'nmit -Gives Y1UY to t).. level one of p;.ceater width and less avci"a;re cle-- � 

vation. Host o:f the added width of this part seOi:lS to have heen \.lade 

to the eaGtward and its oCf.:,;"inning is r:1��.rked by L projectine stuel1 sided 

lobe. '�his portion of the rldge ts "i�all perh(-li)S a. '[aile 8.11(1 v. half 
� ....... 

lone. It falls off Gradually ["t the north end to tho level ot' the plain. 

Tho railro2.d cuttin;·�; [it Ot1.kc1ale is about B. qTI.�rt()r of &. mile long 

and twenty to twenty-five foet doep. This is F,OVieVOr conside:r-ubly less 

than the full height of the ridc;e �_S tho road S[lrmOttnts it by u rather 

heavy C:Tildo. The cu.tting which has been u.sed us a soarce of gra.vel 

for ballast and is of considerable .ddth '.1' nowhere encoUi1t,�rB rock, 

but a.t a distance of not mach over a hl.1ndre·J feet sou.th a \-�'ell encounters 

rock at an elevation several feet hisl:.er th�;,n t>,.B e,-raue. l;lel�e is 

little d01.lbt that the eravel co'\'!ers the stU�nit cf a lev; divid-e (�.nc1 it 

seems lycobable that the divide shares tIle iI"rCfrJ.l,;:.-r St.l11t'TIit lo'vel cl-::a.racter-

istic of its claBs. On tIle went side-

on tho east Side.. Pac8ing out onto tr·tg plain �-he surface is level a:'1.d 

s'ltJampy. The absence of' a visible deposit does not" l-lOl'iaVer, nec8Gsarily 

mean that there is none. �hat is evidently the dee-per side OI th\'3 old 71 

valley and a depo!3i t formed in its depth 1!lig:ht well be covoreu by Inter 

al1uvitUll. 

The city of: :::omuh i.n bnilt on it sandstone catlicr whose length 

north and s outh is 8. 1i ttle less t:hBn a mile. ":nd its width abOLtt {lslf 

s. mile save that tho projection at tho 1m corn81' somewh"t i11<:1'C00S88 this 

width. ( The length of the map Elate 3 is abo u.t Ii- miles ) . It is 01-

vided by a broad shallow clel1ression into two parallel 8LU:l;ui t ridges of 

unequal size and height. the western beinc mu.ch the largest. Every 11art 

of these hills down to the bounding SVi�.mpS on eitbcr side. also tile median 

depression is covered by a sheet of gravel whose thickness HS Bhovm by 
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wells is :from ei ght "i:o fourteen feet althou..i.;h both less and zrouter thick­

nesses occu.r. rihether t}le gravel passes out under the s\vamp Oil the west 

side is not known. bat it uppearu not to eto so on the east side as the 

wutorworks well (1 .21 3) enoountered nothinG but swamp rrmck in the ten 

feet to tho rock. - On the north, the gravel extends to an unknown dis­

tance under alluvial deposits. A well a few hUllUred feet north of the 

railroad (E) p8.sso,l tilrOtl[;h sand and Gravel un til u t sixty foet it struck 

an old SVJal1lP depouit. This .fact besides ShOVlil1g that tlle gravel has 

a greater extension along a nor'ci", and south line than \,e could judee 

fl�om surfeoe- ic.dlcations, also sh-o-ws that it was deposited after the 

valleys had become partly filled by other material. j;:1cre than half of 

the GO'-lth. end of the depobi-l� as shown on the IULP is a flfit topped :ridge 

save tht3:t for h distv.nce of several f.d.Lldred feet there is a [;ap perhaps 

twenty feet deep 8.1.1}J8.rently dele to erosion. 'j',1l3 eroded !naterial has 

seelr.tingly a.ll been carrieJ ·\1ostv;ard w!!ere: there is a z;ra.du.ally sloping 

surface :having the appes.rhllce of an oatvU?U3fl PJ.CllU Wllich forras 8. delta 

li-i·;::e projection in to The extenfJive.swai:lJ? a.raB. in that direction. .i1. 

portion of this delta is occ upied by the fair ground, and tii0 well in 

the grou . .'lds ( 5) wen t thrOll.8'll forty fee t of sand and gravel. At this 

depth it s truck a· s,vamp deposit encounteriniS a log ( Tamaro ck) two foet 

in diameter. This gap with its outwesb plain appears to me to be a 

:featur e of special si811ificance since the conditions which could haile 

brollght ab OlJ.t tho erosion must have been very peculiar. The bed of 

Counoil Creek lies much below the bottom of the gap (15' or 20 I). Bven 

the alluvis.l terrace in the valley falls much short of its level. The 

valley of Council Creek is broad and ope n with nothing whatever to sug­

g est a possible diVers ion of tho Srr&6.ffi tiirough the gap ana had such a 

thing occurred it would naturally have become permanent. ..'ailing of 

any explanati o n by normal stream fl ow , we are justified in as king whether 

ti1e glacial hypothesis would oIfer any help. 
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The first step in sacl� 

of ;lucie:r� occupying the ros-p.octive valleys. SOJ..th Fork hss but few 

of its IleaaWu.ter SOl-trees in the deep valleys 0 f the li:r:e stone divide y 

most of them cominG from the lOTI divide to the westward. Cou.ncil 

into t}�G plb .. ill as D. conS(HlUence. It had besides a COtll'Oe quite open 

gnu fre,e fi"OIa obst-ruction alon�' .... :vl1ich to advunce" while the valley of 

South l?ork al:thoueh ec.:.uully oPen and even broader in the main beco:.aes 

su.ddenly contracted to le3s tLall a fO;.lrth of its yrevicJ.s v:idth at 

space {G.1J.?1.3).4 TL.ere D.re two wolls near the south end of the valley 

(3 & 4 :.21.3) of vJhicn one strikes rock at sixteen :feet rihile other 

about two hu.ndred feet furt her und [oes sixty feet before striking it. 

There are no other wells betw-;)en these �nd the one at the cODetery at 

the extreDe sou.th end of the ,nap whic]1 reac�,e8 rock at fourteen feet. 

But whici1ever of these eaps ma.y have been tl�e earlier channel of the 

stream, t-1 glacier descending SOuth -t'ork and findinG i:3 course in front 

nearly elosed lI;Quld have to adJ.lSt it se If to the new conditions. If 

If it 
.. , 
.i:JIlU s llff ici ent he ight and volu."'le it might surmount the obstrLw-

tiona and conti n ue its COllrSe. but if it had reached nearly its grea:t-

est length it would tend to deploy sOl:lcwhat in the directions of least 

resistance. In doing this there would be oIlon to it 3. ,lido u.nobstruot-

ed passage :::'01' two or three miles westward while a la.':e of it would 

naturall have advanced throu. h the man. Althou.�h I a� somewhat 



anticipat in::; the course of my article 9 I m.�ly suy tl.lLl t Stlch was indeed 

the end of' bOlo :30u.t�rl .:?ork glacler9 B.3stllni�1G the.t tho gravel belt is of 

glacial deposition. The outmost deposits of a Council Cree:" Glacier 

,'.-
supposing this to be o:Z til!.'t Ch1.raCTer 3re the ridges in locality }fo.'7 ' 

PI.I. ;:iupposing then t:'1Ht ,:,;laoie1's existed in these edjoillin[; valley s 

they would probably have been in contacl- for a time alone the line rep -

,., 

resentad by :-Le 'Comah doposi t. Bat wilen wastHz;e of the glacie r s began l 
fi 

there would be first an embayraent between th,::m ,;11ic11 wou.ld become filled 'i 

with eravol, and from which the '11(',(-81' would escape to the northward along 

the ;':iodian C"tel1rcssion tending to produce tl�e thick deposit sho\�n in 

the \�ell 2. Pl.3. L2\.t-Gr .;.:.5 v:asta:.:e still continLlc3. the smaller Sou.th 

]'ork e1./icl,;;: ,:oulJ soonest retre�it from t11e hi118 so as to allow the 

eSCHne of Viu_tnr at [l lOVior level. In seekins this nay:; coarse the drain- <' 

age from t\o Oouncil Gre-ok elucier would cross thf} e;ravel ridge r>rev-

iously doposi ted erodine: it in doing so and of course carrying the 

material to the �estward. 

Hill Grou.p. 

The main axis o:f South j10rk i8 tilfi t fOllowed by tile present stream, 

but in one sense the "Valley may be said to have width o f three to fou.r 

miles. ',;'he subordinate divides between its western a:fflu.ents !lave been 

so reJuced in height thq.t coupled with the apparent redu.ction due to 

t:he fillinc: of the valleys they have been almost el�minateCl from the 

topography save as some rer:mants of them still rema in as isolated hills. 

The most conspicuous of these is the one at 3 .rl.l also shown in l?1.4. 

It may be described as a group of summits having a common base. The 

elevation of the two l�rger summits I shoulCl take to be about eighty 

or one hundred feet above the plain at its base, that of the smaller 

summi ts being somewhat Ie ss� Three of these fa ur summits are gravel 

covered, the gravel beInG Spread as an unbroken sheet over all th� 

swnmits, sides and intervening bottoms down to the level of thG plain 
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or bel ow .  The s l Ol}(� S are ra the r centle . an d a s  tilere i s  a foot or tV10 

of Loess over the gravel the e ntire surface even t o  the sharp points o f  

the smal ler hills i s  un d e r  cult ivation . The fourth hill i s  quite bare 

of gravel .  On the top the thi n  sandy soil only partly covers the rock. 

The s i d e s  are steep showing Ol1.t cro:}.f1ing ledge-s of r o ck on tri8 north 

and west . The gravel d o e s  n o t  G n d  y'uite at the bo t t om o f  the hollow 

separating this from its ne ighbor hill on the east , but extends a short 

d i s tan c e  up tl1e slope of the uncovered hill . There are no wel ls any-

Where on the s e  hill s from which the thickne ss o f  the gravel may be 

known . If the r o ck t op oeraphy o f  the c overed hills i s  at all l ike that 

of tho uncovered one i t  wO llL1 indica.te a considerable th ickne s s  twenty 

five or thirty fee t on the l ower slop e s  and in the hollows . There i s  

but one s e c t ion t o  the roak, that i Snle road cuttinG n e a r  t h e  south e n d  

of the l ong surill!1i t .  It ShO\13 a co uple of feet o f  grave l over t he sun-

l:li t ,  but inil icat e s  rapid thickenin3" on the side s .  It shows al so a 

rather fre s h  even r o ck s urface on wh ich the gravel r e s t s  without tr.,e 

int e rvention of sand or other d i sintegrat ion pro d uct s .  Thi s is true 

even of a shallow fis siITe a few inohes wide and deep . Gravel also 

cove r s  an area o f  less e levat i on perhaps twenty acre s in e xtent and 

twenty o r  twenty-five fee t  h igh extending north from the be se of the 

hillG� An extens ive swamp extends all along the nw side o f  the gr oup 

al so along the east side and t he gravel e xt en d s  t o  the e dge and appar­

ently passes under it . Thi s  gro up sh ows i n  their fulle s t  devel opment 

the conical sharp pointed hills characteristic of mat ure divide s and 

i t s  line s of slope are conformable to the latest development of valley 

t opography and however the gravel may r�ve been dep o s i t e d  on them , i t  

must have been after the d ev e lopment o f  the se t opographic feature s .  

It may be ad ded that the group i s  located just west of the main valley, 

and supp o si n G  a glacier to have overspread any part of it without cover-

ing the whole , that should be the easte rn  part . 

, 
I 
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Locat i o n s  N o . 4-5- 6 .  

S ince t"Je have in these l o cali t ie s  a cont inuotls belt o f  Gravel s ome 

four mi l e s  in length they are be st described as a sin:ele group. It 

•• ill be not ed by consult inG tho l'1a1' ( Pl . l ) that the extensive area of 

swm:.tp which extends about tlv east and north s i d e s  of the group last 

de scribe d . I t  i s  everY,1here o f  considerable w idth and t o  t he HW it 

extends well into the alcove wh i ch forms tho head o f  a small valley. 

,-:tether or not tho cravel underl i e s  tho swamp it forms extensive de-

p o s i t s  all alonG it s nat" tIt e d Je .  'rhene dep os i ts thro ugho ut the ir 

whole extent show a more or l e ss ;:>,brILp t trans i ti on t o  the non gravel 

covered t erritory north o f  them . ttl }leTT �l- O\�1 .... - � !oJ L • t however , great d i fference 

In for;;'! - are s u.per imllosed on a con iderable var i e ty of tOll 0t;raphic 

features and arc var i o tlsly re lated to t1: e s8 featllres. 

Tl10 oond i t i ons in l ocal ity 4 a.re sho\�n in f) o c  • .Pl . 4 .  :P�:-- om the n orth 

edge of the swamp t he valley bot tom riBe s Vii th a moderate slope toward 

t he bluff on the north s ide of the valley_ Thi s  s l ope is cravel co vered 

throughottt , the frollt of the gravel approachine; t o  'II ithin about twenty 

rods of the foo t of the blaff at which p o in t  it breaks o ff abruptly 

wi th a very steep fr ont , perhaps twenty fee t  high .  It r i s e s  s o  sharply 

inde e d , and i t s  front is so nearly Btraight f o r  <� c on siderable d i stance 

tml t  i t  has mu.ch the aspect of an artificial embaruanent . Except for a 

small amount o f  oatwash mate r i al the gravel seems t o  e nd abrup tly at 

t he fo o t  o f  this slope . At th0 east end of this r i d ge betwe e n  it and 

the hill{ 5) t here i s  a rather deep col i n  which there i s  . abundant gravel .  

but it d o e s  not take the form o f  a ridge . It then r i s e s  on t o  the hill 

( 5) whi ch is about one hundred fee t  high . has a broad Cllltivated t op 

and a length o f  a c o uple o f  miles extending nearly t o  Tomah . The gravel 

so far as one can judge - there being a couple o f  fee t  of Loe ss above 

i t  - covers all the Boath sl ope of this hill and ext ends for a �onsider-

I 
I 
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able d i s tance onto i t s  Sill� t .  but d oe s  not cro s s  it . De scen d ing the 

east e n d  of th is hill the gravel occurs in considerable thickn e s s  on 

t he lower ground as shown by wells and again rise s onto another hill 

somewhat in e chelon with t he preceding a l i t t le t o  the H . E .  Thi s  hill 

t s  a narrow cre s t  and is ent i rely oversprea d ,  the gravel pass ing i t  to 

a d i stance wh ich I have n o t  yet de termine d .  Hear the swnmit o f  thi s 

hill , there are Q.lli te a good many blocks of sandstone wh ich although 

probably derived from the hill it self appear to be more or l e s s  mixed 

with the gravel . S Qi;1C have benTt n[lule.a away for building pUrpC&8f:;. 

On t he l ower ground at t ile east eild of the Ion,; hill ( 5 )  there i s  a 

considerable thickne s s  o f  L o e s s  such that a t  one time a brick yard was 

e stabl ishe d  on i t .  A we l l ,  however ,  shows twenty-five fe et of gravel 

under the Loe s s  which brines us t o  wi thin perhaps a thousand feet of 

the ur: corner of the T omah gravel are a .  It may b e  fortui t o a s ,  but t o  

,·,e i t  aYi?ears a s ignific8.nt c ir cumstance that tho Bravel ins t e a d  o f  

o ccurrinG a s  isohl ted patche s belonging e s sentially to the tops of 

hills , and l iable to occur in any por t i on of tne valley should be con­

f in e d  almo st entfJ:iely t o  a parti cll12.r part of the valley, acr oss '.'Ihich 

i t  foras a prac tically c ontinuous belt independent of t op o,jraphy. 

C ounc il Creek. 

I PBve already de scribed those t op o sraphiC features on account of 

which ;ll).d Gla c iers e xi s t e d , the one in this val l e y  would nat urally have 

beon larger and l onger than one in it s c ompanion valley. It is at least 

true that for any deposits which in p o s it ion and tren d are such that 

they m.L;ht be regarde d as end morai n e s ,  we must l ook far o utward t o  

the p o s i t i on marked 7 ( P l . l ) . Before d e s cribing these , however , the 

depOSit s within the val ley proper rec;uire s ome n o t i c e . The T omah de-

p o s i t s  alr e ad y  d·e scribe d may be re8ard e d  as belonging to the valleys 

j o intly . Those doposi t.s , hOi'iever , d o  n o t  end at t he pOint of the 

-. , 
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d ivi de , btlt !l'Crting ext e nd more o r  less up the s i de s  o f  tlIa r e sJ)cct ive 

yulleys . :he road. IJessin: up the west side o f  the C ouncil Creek v-'?-1.J..ey 

cro sse s numcr oas spurs pr o j e cting o at from the hil l s ,  often at c onsid-

erable he ights ,  these were all abundantly covered with chert at the 

gre a t e s t  heie;hts att aine(l .  I t  i s  n o t ew orthy that a l arge proport i on of 

this chert i s  in Good sized mas s e s  ap t o  a couple o f  fee t  long very 

Ii ttl e  or scrcrcely at all d eangulate d .  This is true as :far out as 

the T omah cemetery nearly five mil e s  from the lime s t one are a .  On t h e  

e ast s i d e  of tho valle y ,  at least at the o uter end there is n o  gravel 

t o  be s e e n ,  thou3"h I was informed that H i s  enc o unt er e d  in wells a 

I i  ttle out from the valley s i d e . In the locality numbered 6 Pl o I ,  there 

i s  a c ons iderable area of gen tly rollinE; country of no great e levat i o n s  

a sand stone plattoatl on t o  wh i ch thc gravel trs u s e;re s e s  for a. var iable 

d i stance , perha)s a balf mile or more at tho most .  but the gravel border 

follo .. in;: a general n or theast e rly c ourse finally pa s s e s  off of the 

easto r n  e d ee . Within it s l imit o f  o c c tlrrance ,he gravel shut i s  un-

broke n , bel onginG s o  far as could be j lldeed t o  ti1e stream cour s e s  as 

well as to the uplund . 

In following the l ine o f  ti:e W i s c  onsin Valley R .R .  w e  e n c  ou.nter 

at abo ut four miles from T omah a very ext e ns ive gravel dep o s i t  who s e  

width i s  somethine l ike two tho llsand fee t , and it s length perhap s a 

mile thOllgh I d o  n o t  know i t s  full extent t o  the we stwar d . The R . R .  

cu.tting which has also b e en use d a s  a gravel pit i s  about a s  d e e p  as 

the t elegraph p ol e s  say twe nty t o  twen t y-five feet - this is probably 

much l e s s  than i t s  full t hickne s s .  The ridge hus a quit e n o t iceab l e  

slope from e a s t  t o  we s t ,  Thi s become s conside rable east o f  the rail-

road and gradually increases until t he r idge mounts a conical san d s t one 

hill wh ich marks i ts eastern end . This hill is heavily grave l  c overed 

on the south and w e st and on it s t op ,  but is gravel fre e  onthe n o rth 

and n ortheast . In � ig . 2  El . l  I give a sect ion o f  this r idge in the 

I 
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d irect ion of i t s  longtll. I:fli-ae d iately nor t h  of this r idGe is a consi der-

able area o f  swarnll l c<nd , and aB''' in north o f  this an o thor heavy eravel 

depo s it several hund reJ foe t in wid th and of lmdotermined l eng th. I t  

i s  piled lieai n st the so uth s i d e  of :; sandstone r id Ee but d o e s  no t � , 

reach its top . A transverse flection throQgh tho en tire grOllp i s  shoVin 

in t' ig . 3  ,PI . I .  S;heoe tw o ridges sho'lr a gradual ChC;1n �3'e i n  the chara cter 

of the materio,l . In the inner ridce altho llsh Chert i s  st ill sufficient-

ly ablln dant to give it character th o propos i tion o f  san d < has larg ely 

increase d over that in depos its previously described . In t he outer 

ridEe the chert al thouGh still " resent is i n  rather subordinate quantity 

be ing exceeded in abu,"l dance by t11e harder 2'e s iduals o f  sands t one . an d  

bo th tobother greatly exceeded b y  san d .  In fact . b oth these r id g es 

miGht bot-tar be. called sand r idges i f  n amed from the most abundan t  cora-

pOTIant . Consul tin:: the !UflP i t  will be SHen that the area COV0r,7U by 

thi s  group bel one;s t opo8raphically t o  a subordinate il i  vide o f  Which the 

various hil l s  form a pErt . two o f  these r i s e  l ike isl ands from t h e  
furt her 

swamp wh ich exten d s /v:est thHn is sho\�TI . Thi s  SVl8.mp i s  itself f::l feature 

of con s idel<abl e in tere st . On account of the h e i g',t of the land on 

either side , its s urface apIJOarS much depressed . :rhe banks are quite 

steep especially on the no rth si de . It is a pev.t bog and has much the 

aspect o f  a fil l ed up l ake . T here i s  no streDll running thro llgh i t  

tho ugh a s=l l one :fl ows o at at the east end . There are n o  g-.c ounds 

o n  wh ich we co ald ascribe the format ion of thi s deep basin to erosive 

action . It is indoed n o t  impr obable that were the peat removed it s 

bottom would be foun d  l ower than the out let . Its for-alation may o r  may 

not have been c onnected genet ically w ith that o f  the gravel ridge s. 

Grave l Sheet . 

Just north o f  the l ocal ity last described there is an area whose 

extent I d o  n o t  ye t know , but amounting t o  several square mil es at 

l east , which is covered as far as my otreervations extend by an unbrOKen 

r 



sho o t  of grave �� t fOrT!1ing -;.�.'i tn the except ion o f  a cover ing of Loess 

the �o st recent d ep o sit within the lim i t  of i t s  occ urrence . The best 

sec t i on met with i s  at the place cl!!.lled i'-iater l1ills whe re there is a 

consi derable e xp os ur e  both of thi s  and of the underlying bed s .  The 

20 . 

s e ct i on sho\Vs the 8ravel about two feet thick r e sting on alluvial beds 

with an abrupt tran s i t i on .  The underlying beds are o f  f ine material 

c ontainin8 a very few intervolatod stony fragment s of small s i z e  n one 

exceeding an inch c ube and �ost ly sand s t one . I d o  n ot recall see ing 

any che rts . ?he OVerlying sheet 1 s  nearly all chert gravel s ome <iuit e 

C 08.rse as ler::-e a s  a man t s head o r  larger ,  and ther e  i s  a. re-o.arkably 

small cont ent of fine ma terial burely suff i c i ent t o  fil l  the interstice s .  

The surface over whi ch this shee t  i s  spre8d s o  far a s  I have t raverse,l 

it i s  as nearly a dead level as any p ort i on o f  the great pl£t i n *  swanro - , 

areas excep t e d . It i s  an uplan d s llI' fa.ce of ap llarently more than the 

average e levat i on , j udging by the depth t o  which trill Creek has cut its 

bed . From such duta a s  I could gather I judge that the sheet is of fai1'-

ly un i i'orn t hickness over the area that I traverse d .  

For the s o ur ce o f  the gravel we must probably l o ok t o  the s outhward ,  

although there i s  a small area o f  lime s t one on the d ivide near the head 

of Mill Creek. Eu t from what ever s o urce the mate r i al may have been de-

rived , the feature wh ich most clai r:; s  our attent ion i s  the agency by 

which a shee t  of s uch character and thinn e s s  could h ave been spread so 

evenly over so large an area of nearly l evel surface . 

Assuming it t o  be a fluvial depo s i t ,  we are c onfr ont e d  at the out­

set by the d o ubt already alluded t o  as t o  the abi l i t y  of the s t reams t o  

tran sport materials of such coarseness . BQt ev�n gnan t ing that they 

might d o  s o ,  there would b e  the further difficulty of uccount ing for the 

abrupt tran s it i on .  Even tho ugh the vari ous headwate r  branche s in their 

d own cutt ing had suddenly enc ountered re avy gravel d ep o s i t s  - which was 

I 
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not the cc; se - i t  WOl1l<1 not o ffer an adeCiuate explana t i on .  Moreover , 

d ep o s i  t s  80 forDe d should have 3:l sumed soraeth ing the form of alluvial 

cone s .  ASSlL'llinij a sl ope a s  l ow as one fourth of a degree t he d i fference 

in thickn e s s  of the d ep o s i t  b e tw e e n  ria ter Liills a.nd Val ley Junc t i on 

w o uld b e  about one hundred fee t .  In these renarks I have as sume d that 

the material came from the west and had Mill Creek as t he d i striba.t i ng 

agent . I f  \'ie aSS Ul!le it t o  n&.ve been bro ught from t he s o uth by stream 

agency, Vie enc o untr:r all the d i :fficul t i e s  above ment i on e d  and o thers 

o f  an e q ually s er i o us natur e . 

I t  would s e em to me that t he de pos ition o f  s uch a shee t  i s  well 

vi ithin the c CDw etence o f  I l.oatil1? ice sllDn os inc, i t  in any way 'to ,,,,,'110 - � , ... .... -

. beCOi';le burdened with such mat erial . \Vo may suppo o e  i t t 0 lHive bean 

e i  ther floe ice or fraJments from a gl ac i e r .  .i.1.ssumine it t o  ba ve been 

t h e  former , w e  encounter tv:o d l ff ic ult ie s .  1st i n s l1.ff i c i c nt SU})llly. 

','li t h  any .. w te r  surface o f  sllffic i(mt he i :;ht t o  have afforded flo1:a-

t i on the only available s o urces of supply w ould have b8en the vari ous 

deposi t s  which I have de scribed in the course o f  t hi s  ar t i cle wh ich 

would havc bonsti t ut e d  a very i n s ignificnnt ;1art of the total SI'E re l ine . 

2nd ,  that betvieen the se s o ur c e s  o f  sU11ply and the she e t  tflcre i s  an 

interval o f  t,1ree t o  five m i l e s  where no such s [lee t  occur s .  

R e garding i t  a s  an i ceberg depo s i t , there i s  a t  least one feature 

that harmonizes well w ith the ind icated developmen t  of hy-p othe t ical 

Glac i e r s ,  its s o uthern e d ge c o in C ides quite closely wi tll the l ine mark-

ing the grea t e s t  extension o f  the assulnetl e;laciers . The materinl i tself 

however ,  is qUite unlike that con s t i t ut ing the o lltmos t  ridge s .  I t  i s  

perhaps not unrea sonable i n  i t s e lf t o  suppo se that the s e  ri d8c s might 

hav� repre&eut e d  the material pushed forward at i t s  first advance and 

thHt there '\'las at tha t  t ime not sllfficient water for the fl otat i on of 

berg s . That l at er when the water had become deepe r ,  the elaci er was 

bringing forward material Zrom high e r  up the valleys in which che rt was 

-

\c-
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more pred omiuant . 

Swamp Dep o sit • 

.It the l o cality numbered 4 El . l  t here i s  a swamp perhaps a quart e r  

s e c t i o n  in are a ,  on the s ll.r:face of which Inoted qu.i te a large number of 

ch ert fragment s .  They are rathe r above tho average in size , some ex-

ceeding a f o o t  in l arge s t  dimen s ions. I did n o t ascertain whether they 

formed par t  o f  a larger iiepO(Ht llJld"rlyins the; swump . TIlere was ooma 

chert r i sing onto t he h i gilor gr oll.n d around , o ll.t the n e ighboring hills 

were not s o  c o vered s o  far as I d iscovered . T he nearest s o ur c e  of 

supply was apparently the dep o s it s  U . ;; .  o f  'i'omah , but I did n o t  trace 

cut the conne c t i o n .  

D i s c onne cted Gravel Depo s i t s .  

In t w o  localit i e s  I have encount ered gravel covered conical h i l l s  

perhaps forty o r  fifty fe e t  high and of relatively smal l section .  One 

is in sight o f  the }lilwaukGe it . H .  at Tunnel C ity ( 10 ) .  TIle othe r  n ear 

tho mouth o f  a small valley east of C ouncil Creek ( 11 )  • They are quite 

d i s severed from all . conne c t i on with the gr&vel rang e s  which I have d e s-

cribed and are in regions otherwise froe from gravel .  They are pro bably 

palaeaxial depos it s .  There are al so throe gravel t ongue s pro je c t i ng 

from the hills between Oakdale and Camp Douglas .  The Milwauke e R .R .  

makes cuttings thro aeh them. Beyond wha.t I c ould see from the rail-

road I have not studied them. They are evidently c onnected with val-

l€lya open in:o- ou t from the hill s . 

Loes s .  

I n  a n  art icle o n  nLoe s s  in the Vi i s c on s in Drift F ormat i on" ( Jo urnal 

of Ge ology, Vol . 4 . p . 9 36 :) Mr .  R . D .  Sali sbury mentions an occurrence of 

Clay loam on the upper plain about four mile s N . W. of Camp Douglas which 

he thought might be referred t o  one of the earl i e r  glaoial inva s i o n s .  

I have no t seen tlD parti c ular occurrence t o  whioh he refers wh ich i s  



ab out hulf way be tween Camp D o uGlas and Beu.r Creek. I t  i s  somewhere 
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near t he eastern limit of [\ d ep o s i t  wh i oh has aneexten s ive devel opment 

further we s t ,  in fao t , the mo s t  wes terly ocourrenoe is also the la rge st .  

It i s  that o f  South Fork and tho h1.rGe are a  extending no rthward from 

that . skirting t he 'i'le st e rn d iv i d e  more or le s s  c l osely. I have already 

alluded t o  the faot that west o f  the main axls o f  the valley the degra-

d at i on of t h e  s ubordinate d ivide s has Gre atly increased the apparent 

w i dth of the valley. All of this western half two o r  three mil e s  in 

width Vii th the alo on e s  forming the we s tern heads o f  the old valleys 

and the hills ide s  and spurs up to a certain he ight i s  covered wi th a 

she e t  wh i ch for brevity I will call Loe s s .  It shows i t s  t,"1·Nl.t e s t  th i ok-

n e s s  in the he ad s o f  the valleys next the l i:ne st one d ivide where thick-

nesses of e i8ht or t en fe e t  are sh o'.7n by gul l i e s .  ( �ro te 1 �he average 

thickness is n ot easy t o  stat e s i n ce it sh07,s the same t e ndency t o  

collect i n  hOLlows which i s  s o  n o t i oeable a featu.re nesr the His s i ssippi . 

I sh oQld think that fO l� fe a T  ni0:;t n@ a fair e st inat e .  North of this 

valley i t  e xt e nd s  for a n�:Iber o f  mi le s over t i16 S01;lEH.";h<:<.t br-oken re;-ion 

east of the we s terii' divid e .  I d o  not kn ow how cl o se t he c onneotion may 

be between this area and anot her wM ch beginning on the Mill Creek gravel 

shee t exten d s  aooording t o  reportfor many miles northward .  The d e po s i t  

overli e s  ind ifferently r o ck ,  san d ,  gravel , talus deposit s ., o r  alluvium. 

The contaot plane wherever I have seen i t  i s  perfe<>tly d i s t i nc t .  One 

se c t i on showed i t  r e st ing on sandrock at the cres t  of' a r idge , while a 

few fee t  t o  one s ide i t  r e s te d  on resi d ual sand w ithout a trace of 

in termingl in g .  The gravel is in faot tl'>..e only und e rlying d e p o s it with 

whioh i t  shows any tendenoy t o mingle ,. In th i£; oase . i t  doe s n o t  so 

much s ugge s t  that they were d e po s ited simultaneously as that the rrravel 

had been so recently deposited that ther e  was a ro ugh s urface with many 

unfilled inters t i c e s  into whioh the fine mater ial could insinuate i tself. 

It is at least t�u�_t��L'!.�EL:r:Et'!.�_�_l±.Q.E!.IiIi_Q.Q.i.E!.:t!itl��'l.U_<l.EU!.o..aLt..ia_-­

{i�t;)-Thi;-;t;t ;ment was intended t o apply t o  the w e st s ide of South Fork. 
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llIlder cUlt ivat i on w e  are apt to find numero:.l.S fragments of the chert 

scatt e r e d  about the s urface . Whi l e  the most of t he se were doubtless 

bro ught t o  the s urface by the plow i t  shows that wi tIl a thickn e s s  of 

Loe s s  of from one to two fee t the gravel !nus t h ave 1nterpenetrated the 

Loe s s  to a con s i derable exten t to IJ8. ve been w i thin reach o f  the plow . 

I t s  close as soc i ation w i th tile gravel i s  s hov,n al so in the reI ati ve-

ly greater propor t ion of gravel surface thie t has 11 J.oe s s  c Ollering t han 

of the general s urface . I t  al s o  s hows a marked t e ndency to be more 

abundant imme d iately ad joining valleys hypothetically Occllpi e d  by glac­

iers than in the space supposed to have been actually occupied by them. 

The second l arge s t  depo s i t  i s  that as so c iated WitiI Bear Creek. The 

wagon r oad from l'omah to Oakl1ale winds along the no rthern base o:f 

elevated pla i n .  For several mi le s east of Council Creek no Loe s s  i s  

enCOll."ltereu a t  the base nor ye t s o  :far as I have v i s ited i t  - on the S1lo'U-

mit o f  the table . As we approach Bear Creek tile rond crOEses the d i -

vid e s  �ore o r  le s s  in stead o f  r oundinrr the n .  

I n  t h e  la s t  valle y  just we s t  o f  Be[, r  Creek w e  find th e Loe s s  cover-

e d ,  an d t he non I,o e s s  cover e d  s urfaces �()eting at the bo ttom of the 

valley. We then find Loess all the way up the hills ide and overspread-

ing the top o f  t12e hil l .  Leoki",18' gC!l.t lmard from the roa.l acro""" the 

plain there i s  a long perspe c tive of fille farms . ::'he significance 0; 

this fac t  i s  apparent when we know that on the non Loe s s  covered s ur-

face o f  thi s plain the soil i s  almost worthles s  and but l i t tle c ulti-

vat ed .  

The Loe s s  covered s urface above d e scribed must extend well acro s s  

the plain for i t  i s  ne arly all cleared and the Vie" llIlobstructed .  

The general impr e s s ion gained from a study o f  all the occurrence s 

is that t he movement has been outward from the lime s tone d ivide . That 

it was a comparatively recent movement i s  certain :from the fact that . 



it  overl i e s  s o  many depos it s that are themselves recent . It s 

d i str ibution is practi cally the ant i the s i s o f  Wll�l t we sh oul d e x-

pect Lad i t  been o f  ext ernal origin as from the enc i rcling- con-
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t ln e n tal glaCier, it s l i n e s  o f  dep o s i t i on rad i at ing outward from 

tho l imo stone divide and showinG the grea test average thi ckness 

in the neif,hborhood of that d ivido. T",o case described above in 

t ile valley west of Bear Creek where t l-�e Loess e�en d s  d own the 

hill t o  the d eepest llart of the v8.l1ey s trongly su.ggests that the 

r�aterial was carr ieu in s uspension by watnr fLowinG" acro s s  the 

hill and down the hi ll side � 

Pil1ally , I w ould call att en t ion to the fact that the c ou.r se 

of Be Gr Creek i s  s uch that its ile adwaters nearly meet t ho se o f  

COllncil Creek, whereby a larGO trio.n811lar area o f  the high plain 

1 s  virtual ly d i s severed from the l imestone area. ;'fith Benr Creolr 

em open valley no olltwash mat er ial c o uld ju'lV reached this triangle 

from the l imest one are a ,  btlt ";;ith th;:: , vc,lley uccupied by a 

GlaCier such an outflow over the ad jacent upland s  would hege been 

" natural and pr obablo resul t .  I hEl ve no t t rav8 r seil the h ieh 

plain east of Bear Creek , but at the northorn base the Loe s s  

extends for a cons iderable bnt unascertained d i stance ea stward . 

Gener'�l Remarks . 

I have endeavored in the above t o  state the facts i n  regard 

to the Gr avel s ,'lith as much care and accuracy as was pos sible 

under the c ir culllstance s .  I c[m hardly hope that a few orrors 

d ue t o  incompletene s s  of observat ions may no t have cre p t  in , 

but on the whole I believe i t  t o  be a c orrect pre sentat i on of the 

case . Tho gravels might b e  regar d e d  as tho depOSi tional work 

of glacier s .  But if there was depositi onal work there mnst have 

been i t s  c omplement eros ional work. On thls phase of the qne s-

t ion , however, 1 mnst for the pre sent speak briefly and with 

I 
j 
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re serve becaase o f  the very Enall amoUllt of study thc,t I l1hve been 

able t o  devote to it . :'Jeel''] ECl'e a few pOints however which i t  GIlly 

be well to state . 

1st . As to  the thickne ss and slope of ,:;laciers of the assume d  

size . 'rhe greatest indic" ted length i s  that of the 0 011."ICil Creek 

glaCier about ten miles.  The general presen t level of tIle plain 

at t he torminas is abo ut 930 ' .  The hiGhest p oints in the lime-

stone d ivide probably exoee d 1500 ' giving a d ifference in round 

numbers o f  600 ' .  Assuming that this claoier rose but little above 

the re st of the r idge it could r,ave had a thi ckne ss at the outer 

end o f  200 ' and fc'. surface slope of 40 I to a mile . This would 

permit but a very slew rate of mot i on t but ir at the sa�e time 

ablation was small t; Glaoier mieht attain t o  a considerable leneth . 

2nd .  The surfaoe over which Glaoiers wO lu d  have moved must 

have been that of a pc;rtly agrade d  valley for as I h",ve stated  

old swamp growths <lre f ound underlying the gravel .  If g-lao iers 

exi sted much of the ir bo tt om work was expen ded on this unCOll-
,.-'." 

solida-ted material and should have left their impress on it , but 

s uch impress would r�ve become more or less oonoealed by later 

d eposit s .  \7ithout goin; into detai ls I mr,y say that there are oer-

tain features in the topography of the pre se nt valley bott oms 

suah as the swamp in looal ity 7 whose gene s i S  i s  by no means 

olear considered as normal development s under sub aerial c ondi tions. 

The se pecul iari ties are the more noticeable when we re�lize that 

they d o  not OOOtIT in otherwise similar pOSit i on s  about the edge 

of the great plain as for example between Camp Douglas and Kil-

b ourn Oi ty. The features need , h oweve r .  very oare f!ll study be-. 

fore we can be prepared t o  draw conclusions from them. 

G .R .  Squie r .  Mar . 22 , 1905. 


