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Hotes on the Gravels of ilonroe County, i’isconsin.

BJ G.H5. Squier. /401" Agrch L3 /9057

Introductory. It was, I think, in the year 1865 that I first became in-

terested in the great deposits of chert grave. about Pomah, it being the
occasiocn of my {first visit to the piace. Butl being ucwell at the time,

my studies were mainly confined to the lumediate vieinity of the village.

It was not uatil 1893 thaet I was able to again visit the place, at which
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occupied nearly a week intrne study oI trne sarrounding region. I
ciabodied the results of this study in an article which I sent to 2Prcf.
Cheaberlin early in 1894. In his notc to my published articles { Journel

¢f Geolcry Vol.5, p.®23) P2rof. Chamberlin mentions thic and states his
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re:xsons for nel accepting it. Tnese resasons I consider to have been

Just, and the objections well grounded. Hevorineless, it ceemed to me

‘ne cial hypothesis must be rejected tiore would be leit many
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peculisr features without adecuate explanation. It was, I think, in

1890 that I agein speni @ week inthe same locslity, discoveriag many

features not previously noted. I undertock to rewrite ny article in
the light of these new discoveries, buat illuess prevented its completion,
and tne increasing pressure of other work prevenited my azain andertaking

Dy

Save, therefore, for the condensed statemeont made last summer which

o

i
weos intended &s o swwmary of the various lines of study in which I have
been'inferested the results of my later work in thst region h&ve never
been stated. An attempt to do so is the purpose of this article. 3e-

i

fore nroceedinr with this particular subject, I will note the result

of recent studies at {remnealean and vicinity. These'may bé classified
as (&) details showing clesrly that various of the stone beds described
in my articles in the dJouarn:al of Geology have remersed slopes. = This
.feéture has been brought out in fresih sections made either by excavation
"df'ﬁj gﬁilying;' The sections show elso that theso fidéés ﬁere'bﬁiit

ap by gradual accutions and not vy a sudden tumultuous asseabling Like
wialeg o -2
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& lundsiide and the many fregments of thin bedded limestone have tended

to adjust their long axes

of

0 the suriace on which they came to rest and

. . . . o,
thet sarface in some places sheres & conpiderable slope {15 to 20°} ap

the valley. (b) Further staudy of tue deposits on the bounding buttreses

el

¢f Circes shows that they have considerable thickness snd thazt the sub-

ordinate ridges referred to docabtfully (Journzl of Geolegy, Vol.6,p.188)

e b e sl

are a reality. Tiaey would seem indeed to indicate that the ice unable
to adjust itself to the rapidly narrowing circg nsd overflowed and de-

posited its debris along lines diverging from the edge of the circ.

(The high level deposit shown in Pig.7 \“~”/f Joccrnalsr
9?azigy
{last cit) hes on further study developed new Fele Prse

and interesting features. A4t the time that article
wes written hish gress and hazel brush made ths outlines gbscure. Since
then sheep have been pastured there with the result of bringing out the
features very distinetly.

Instead of a single unbroken patch of debris as shown in the earlier
figare, there are three successive ridges separated by intervals in which
the deposits are bdf seattering, as shown in the reconstructed figure above.
The twe larger ridges have a thielmess of about four feet in the middle
thinning cut in & width of about thirty feet to mere secattering frégments_
at the edges and in the intervening spaces. The inner ridge is muach
smaller than the other two and not guite as sharply defined. The debris
rests on the top of residual sand which it penetrates scarcely at all.

It appears to me that the net result of these added details is a
considerable strengthening of the evidence ifor glaciatidn of the character
supposed in my articles.

I have also examined several of the smaller valleys on the opposite
(innesota} side of the river, and find the same type of deposits both in
valley axes and at high levels. Some of the valleys Whiqﬁ are both longer

and deeper than any in the Trempegaleaun bluffs show the deposits on a




correspondingly larger scule. If the features which 1 nave described

zive any ground for assuning

the existance of glaciers due to wind drift
sccumulations in the valleys along tne rlver there 1s no assignable
reason why similar accumulations should not have existed in scores or
hundreds c¢f valley heads throughout the driftless region which were
egually well fitted to receive them. Bat it is only alonz the river that
conditions have been such as to partially revesl the various featuares.
Away from the river all such features are coﬁcealea'by tre mantle of
Loess, and only such as were of sufficient prominence to show through

that mantle can be looked for in evidence. Heatures which are at least

possibly of this charscter are not wanting. I khave in mind one near
(ralesville which I studied last sumuer. Hear thke outer end of an east- .
west valley about & mile loag there is near the axis of the old vslley

a notable depresgion giving rise to & permanent pond hole, the bottom
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being ceveral feet lower than the lowest udrt of the rim. Such closed
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basins have no place in normsily daveloned water eroded vallieys. e
may ve very confident, morsover, {hat whalever the concezled fealirs
which can thus show itself even 1hr0“"b the Loess, it is botn in neight o
and sharpness & mach stronger figure than we could judze froa its sur-~ 1

face exopression.
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The present drainage from this valley follows s rock cut closely

-

huzzing one side of the o0ld valley. But supposing the existance of slac-
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iers of this character in any of the valleys of the driftless region. I
would go one step farthér and say thet 1f there is any portion of the
rezion which more then another we should select as & fit place for their
development, it is the high@eeply dissected divide in southern 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 along the HMississippi between Trempealesu and LaCrosse. I have no




direct messurement of the heigiit of the divide but if we add three hundred
" feet to the kmown altitude of the bdluffs along the river we should get
=n: elevation of something like 1500' whick about equals the highest

he Baraboo quartzite rauge. We should mnoet, however, regard this

T

primerily as an elevated table land from which slaclers would descend in-

~

to the vallays, nut the vallers Yeinsz filled with drifted snow it would

present much the aspect of a plateau, and dothk on account of its rele-

ative helight and the oocling sffset oi the sxiensive snowurlislds BT O-

e
(4]
o

suced, it would rave = dirfwrentisl advantage 1in the natter of jrecip=-

a
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itaticn.

Uy parpose in ziviag these prelininary statements is to show that

9, -

8]
wnich recuires tnat it be studisd as a wrele and should make us csutiocus

about drawing positive conclusicns Irom incomplete obhservations.

e

Hdonrce County. Ceneral {hzracteristics.

Yo & poregcn Familisr with the residuel asherts of the Lower Ysgresiar

near the ississippl where it cceurs eanly &g scatlered fragments or if

locelly it forms & constituent of appregations, it is still sltozether
subordinate to other constituents, and even such aggresations do not be-
come congpicuous topsgzraphicel features. It comes ag o gurprise to fingd

in jionroce County deposits miles in lengtk, hundreds of feet wide and many

feet in thickness.

It is, I think, & coanservative estimale to say that of 81l the mater-~

o

ial coarser thnen ssnd occurring in the region &s visible surface deposits

ninety-five per cent is chert, -the remainder being mostly resiluary cend-

L3
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stone nodules.
- Sueh an unasusl abundance of the ciiort necessarily supposeg an abun-

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

Council Creek Valley we.cross for a considerable distance an almost un-
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Since any hypothesis which should seek to explain the gravel ridges or

"

any part of them &g erosion remnants of &n exioly deposited gravel body
would have tc account for & filling of anywhere from one hundred and
thirty to two hundred feet, it is necessary to ask what was the possible

supply. all the limestone zbove the valley arets was of eourse one.

It nhed loug sioce been vemeved from the suberdinate divides. Rven the

western divide which senarstes the Visconsin from the Mississippl wasin

was virtuslly denuded. There remained only {he divide which is %he

present source cof suck material. The amount of materisl in exigting

rravel ridges gzreat as it is is a mere trifle compered with the enormous

<

snount which the hypothnesis recuirsd. Could it nave been Turnighed?

it would by & rougslh computatiocn heve reguired two or ithrece times &s much

materiel as the nresent totael chiart content o the divide.

sxial deposits are slluvisl in character. In &1l the sxposures I have

2. a

encountered I have seen no rock fragments in thin lsyer tian an inch cube.

These more Irecuently thén othsrwise arc ssa ndsto cherts being compar-

atively scarce. Even such fragments as these are very sparingl

y shown.
If these streums have been able to transport materisl up to seversl

hundred cubic inches volume for miles along tvhulr agrading valleys, why

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

nave practically the sawe volume and the sowms gradisnt. It must

PR

served tnat the trausportation of heavy meterisl in agrading valleys is
a very difficult thing from its transportation in valleys in process of
degradation. In the latter the fragment remains near tﬂe surilace where
it is subject to repesled forward impulsSes. In the latter it soon be-
comes buried under later deposits and its fowward movement arrested. It
should be observed also that angular material-freshly liberated from the

limestone ought not during its compzratively short stay at the surface

to suffer any notable amount of abrasian.
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But even if wme assune the existunce of such grest axial gravel de~
posits, we are confronted by the most plaring discrepanciecs in the amount
0f erosion recuired in various places to bring about existing conditions.

Palaeaxial Deposits.

<

This seens to be a convenient term wndsr which te group deposits

¢

~

belonzing to earlier stages of valley degradation us againct those he-

(e
&)

§

longing to the last stagea
4 discusgion of this phase of the cuestlion requires some notice of
valley topozrapny, especially as it nay relate to any remnaunts of old

~

cge plaing. Some writers seem to regard the great piain of the Viscon-

gin &5 & buse plsin {R.D. Salisbary, Journsl of Jeolezy, Vol.4,p.930)

4

but were the late fillinz vemoved from the valleys the subordisate di-
vides would show heizhts of from one to twe mundred feet. The valley
oi South Fork in its present ctate appeurs to be four or five miles
wide, but the main valley i on the esst side, and the remeval of the

Tilling would show the streams and their subordinate divideg droucking

n

of? to the westwarde This Teature is not shown in Council Creex ¥allew

]-.

nor in Bear Creek Valley which consecquently appear much narrower. In
none of these valleys do the sides display any notable shelves as of an
older base plain incomplstely removed. Intermediaie bsse plains may
ave been Tormed, but if go the last stage of erosion.w&srldng enough
to prsetieslly remove them. |

There is. however, & upland belt several miles in width beginning
Just ezst of Commecil Creek and extending to Camp Douglas and veyond
whick the Salisbury (abeve citation) describes as sn 0ld@ bese ﬁlain.
I have myself regarded and spoken of it in that light. Lately, I have
come to cuestion whether it be not rather due t6 stratigraphic pecul-
jarities. If it be an o0ld bsse plein we might reasonsbly expect to find

considerable depecsits of chert on its top, but such varts as I have
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vigited are cuite destitut
should as & consecuence have to believe that evan at that early staze
the limestone had retrested to nesrly ifts pregent limits.

Along the western divide ncrthwest of Tomah there are some features
which uwpoesr 1o be remnins of & bhase pleice. On éome perts of it there
are occcurrances of gravel. Uhether they were pslacoxial deposits or
of later intrcduection will have 1¢ bs dstormined by thelr specific
features.

This suzrgests the guestion what sre the driteris if there be ang
w-ereby we mey recognize such d€epogits. , /

showdd we find & valley naving & rock

oiftast on either or both sides likxe the

ba 3alaeexia1. fﬁe gsame wounld he True even theugh eyvosicn nad
progressed so far as fte nave removed muek of the hill baeck of it lesving
the gravel ecovering in the form of an isolated ¥mob as in the second
diagramn. But shouwld we find the'gr&vel rosting on the bottom and adja-
cent side of & valley which had attained tts full typical contours (di-
agram 3) we should be certain thet thouzn it misght be sn axial deposit
it eounld not bé palaeaxial. The same would be true did the gravel fest
wholly or in parf on an older #lluvial deposit instead of the roek vot-

tom {&iapram 4). Should we encounter gravel covered nills of consid-

- _.u--.l.\::.. i L, §

eradle elevation above the velley bottom

end of comnsiderable area, we should nave

to be guided largely by the underlying
topographic reatures in determing the age of the gravels. Since the

topogrephy covered by an axial deposit is necescarily that of the valley

bottom with so uch of the inmnedistely sadjacent slopes as the thickness

e

cf the depocit mey determine it follows that when in the progress of

L g e
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valley development a pdrtion of this comés to exist as s remmnant we shall
have prescrved & portion of the older topogpraphy which, to use a ternm
recently introduced by the Halisbury (Journsl of Geology, Vol.1Z2,p.707)
would be uaconformable to that surroundinzy it. 7The sloses of the hill
would naturally show more or lesg gravel which had fallen from the

&

deposit &t the top. But since these slowes sre wastiang, materisl f£sll-

ing upon them does not tend to accumunlate, dbut is borrne away with the

o

sagting slose. (disgram 5). If, however, instead of such & relic of

~

older toposranhy we Tind tre zrsvel covering a series of sharp conical

hills whose contours are those of mature divides and conformable to

the latest topographic forms with the gravel spread over the whole like

L

w
i

a mantle, but ususlly thicker on the lowsr slcones and in the hollows

{(diagrem 6) we should have no reasona®le ground for rezsrding suck de-

posits as pulaeaxial, especially if the hilis are of considorable height.,

Begides these coriteria of peneral a nlication we shall meat here i
and there with prhenomena in connection with some particulsr ccourreace
of gravel whose relstion to it is subh'%hat it has an importent, if pot

~
I3

decisive bearing on“the guesticn of aze and character of the t.

£
e

epoes

Degeriptive Detail. Bear Creek Depogits.

<.

The sketeh meps which I present beins made from memory and heisht
and distances being mostly estimates are not as accursate as I could wish.
They are the best that the circumstances permitted, but they will, I

think, help to make descriptions more intellizibdle,)

Bear Creek ig one of the tiree largest stresms which form the
-seutherly headwsters of Lemonweir River. Iits valley compsred with the

kg)

valleys cf Council Creek and South Fork some miles further west is re-
markably nsrrovi, ncet over & quarter of a mile wide. This feature seems
to be the result of some peculisr cuaslity in the saﬁdatone'by virtue of
which it possesses congiderable resistance to ercsion and & tendency

to weather into vertical escarpnents, This ¢uality seems to begin Just
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eant of Council Creck (mee mav)} snd charsetarizes the elevated table

betwaen tonere and Camp Deuglas, appearing also to extend into the valley
of the Baraboo, It nrobably sives rise to the platesan featurs. The

eravel deposits of Bear Creck & nere desceribed belong to the lower mile
or two of the valley and 2 oportion of the outlying plain. As yet I
have mot visited the upner valley. ZISntering the valley by way of the

mest ebundantly on the east. The nmost astable deposit on the west side
cecewrs in o shern ansle of the velley which faces up stresm {(»l 2 a).

eatire hillside is noavily covered up *0 half or two Thirds its nelgute

L
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4 1ittle fartheor down the valley thaore is on This gide slso an zbrust

ik

wend dbut Taecing down (). But ingtesd of Tindianz the gravel pilled un
in The angle it withdraws somewhat from the hilligside and hegins (o sege

regate into an indevendent ridge. It has, however, & teudency to mount
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the Rillside again en .t rounds the point (¢} where ths ridre nake

5
a rather abrupt bend outward from the vallsy axis aeross ihe aleove {(d).

1t ig here 2 ore=d and high ridge entirely closiug the alccve save For

*

o

the narrow drainage chanmel eut through it. The crest of the ridge

is some fifteen or twenty feet higher than the surface of ths swamp

-

Just above, and but for the drainage channel it would impound a lake
of that depth, as The alcove is unoccupied by allavisl or other axial
£illiag above the ridge save sueh ag is eumbraced in the swamp.

After the bend made &t this point the deposit resuncs its course of

U

general »arallelism to the valley axis, and becomes ior some distance

2 kigh lrregularly rolling ridge which rises from thirty to about fifty

~ (% 'y

feet shove the level of the over country to the east. Its eastern front

]Jo

s soaewhat lobular. %Phe slope is usually rather steen» in some places

about as steep as the materisl can assume. At sbout (e) the rolling



summit gives way to @ level one of gresater widil

122

end less average cle-
vation. Most of the added width of this part seems to have been made
to the eastward and its beginning is msrked by & vrojecting steepn sided
lobe. ©"his portion of the ridge is imkall verhaps & mils and & half
long. It falls off graduslly &t the north end to the level of the plain.
tiny 8t Oaldale 1s about =« guarfér of & mile loung
and twenty to twenty-five fcet decep. Tnis is rowever consideradly less
then the full height of tihe ridse =s the road sarmounts it by « ratheor

~

heavy grade. The cuttiag which has been used ags a source of gravel

-

for ballast and is of considerable width 1 nowhere encounters rock,
but at a fistance of not much over a hundred feet south & well encounters

rock at an elevation several fecet hisgher thsn the grade. There is

-1ittle doubt that the grsavel cowers the swuasit ¢f a low divide and it

seems probable that the divide shaves the irresulsr suammit level character
istic of its class. On the west sids of ilp walley balow The pvoint (s}
there is some gravel, but ingipgnificant in amount compured with thatl

on the east @ide. 2Pacsing out ontc ths plain the swriace is level and

swampy. The absence of 2 visible deposit dces act

9. . S A - 23
, nowaver, aececsarily

1

mean that there is none. That igs evi

=3}

ently the deepsr side of tha old
valley &nd a deposit formed in its denth mipbht well be covered by later
alluviun.

Tormah Depositsa.

The city of Yomesh ieg built on & sandstone catlier whose length
north and south is & little les® then a mile, wnd its width about half

a mile save that the pnrojection at the NW corner somewist incresases this

)

width. (The length of the map Plate 3 is about 1} miles). It is di-
‘vided by a broad shallow depression into twe psrallel sumnit ridges of.
unegual size and heisht, the western being mach the largsst. ZEvery part
of these hills down to thes bounding swamps on sither side, aiso the median

depression is covered by a sheet of gravel whose thickness zs shown by




>

weils is from eight vo Tourteen feet elthou:h both less and greater thick-
nesses ocecur. Whether the gravel passes out under the swamp on the west
side 1s not mown, put it appears not to do so on the east side as the
wutorworks well (1 21 3) encountered nothing but swamp muck in the ten
feet to the rock. - On the north, the gravel extends to an unknown dis-
tance under alluvial deposits. 4 well a fow huundred feet norih of the
ailroad (&) passed throuzh sand and gravel wntil st sixty feet it struck
an old swaump deposit. This Tfact besides showing that the gravel has

& greater extension along & nortz: and south line than we could jadge
from surfesos izdications, albo shows that it was deposited after the

valleys had become partly filled by cother material. Icre than nali of

'l

T as shown on the mep 1s o flat topped ridge

[

the scath end of th

(]

depos
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save tThat for & distance of several hwadred fee

twenty feet deep apparently due to erosion. Tae eroded materisl ass

r~,4
i

seewmingly ail been carried westward where there is & gradually sloping

surface naving the agppesrance cif an outwasni plain whicn ferms & delta
lize projection into the extenuive.swampn aras in that dirsctict. 4
portion oif tais dei%é is occupied by the fair ground, gnd tne well in
the grounds (5) went through forty feet f sand and gravel. At this
depth it struck & swamp deposit encouwntering a leg (Tamarock) two feet

in diameter. This gap with its outwask plain sppears to me to be &
feature of special siznificasnce since the conditions wnicn could have
brougixt about the erosion nmust have been very peculiar. The bed of
Council Creek lies much below the bottom of the gap (15" or 20'). Hven
tne elluvial terrace in the valley fells much short of its level. The
valley of Council Creek is broad and open with nothing whatever to sug-
gest a possible diversion of the siresam turough the gap and had such a
thing occurred it would naturally have become permanent. ailing of

any explanation by normal stresm flow, we are justified in asking whether

the glacial hypothesis would offer any hslp.



ne Iirst step in such engulry 15 16 undersiand those fopoagrsph-
icul FTeatureg wiich would have determined the size, leagth, for

¢f glaciers eccupying tne respective valieys. Soulin Po
of its headwuater sources in the deep valleys of the lirmestone divide,
"f;‘ m s Jam ATvilda e o 2 T 3 I3 ¥ A Y
frem the low divide to ths westw ard. Couneil

Creex, on (e gomirary, hesds sloest entirely ia suca dee) valleys

gathering into itself twe or thrce thass as many as South Fork. Its
L - —~ - P _ B - - . .
glacier siaould therelore have doon larger and have projected further

this is not certain. IThere are indiecsticns of a somewhal wider zap
seath of Tomzl pow filled with gravel, bul ocoupying approximetel
space'(G.B.Pl.S)QviTn
(3 & 4 P1.3) of which one strikes vock at sixtesn feet while the other
gbout two hundred feet further znd poes sixty feet beifore striking it.
There are no other wells between these snd the one at the cemetery at
the extreme south end of the map which reaczes rock at fourteen feet.
But whichever of tThese zaps may have deen The carlier channel ef
streamn, a glacier descending South fork an& finding its course in front

o the new copditions. If

C')

alf

e

nesrly elosed would have to adjast its
if it ssd sufficient height end volume it might surmount the obstruc-
tions and continue its course, but if it had reached nearly its great-

-

the directions of least

(2}

est length it would tend to depley somewhat in
resistancz. 1In doing this there would be open to it & wide unobdstruct-
ed passage Tor tﬂo or three miles westward ‘hlle & laxe of it would

naturally have advanced through.the T80 . Although I am somewhat

e
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anticipatin,; the course of my article, I may ssy fh&t.such'was indeed
the end of tue Soutn Fork glacier, sssuming thot the gravel belt is of
glacial deposition. ©The outmost deposits of a Council Creek zlacler
suppodsing this to be o tnut character are the ridges in locality Hos7
2l.1l. Buppesing then thst zlaciers existed in these adjoining valleys
they would protably mave besn in contact for & vime along the line rep-
resented by the Tomah deposit. Bul when wastaze of the glaciers began
there would be first an embaymént betwesn them which wouid become filled
with gravel, and {rom wihich the wutler would escape to the northwerd along
the median depression tending to produce tie thick deposit shown in

the well 2 Pil.3. Later as wastare still continuei the smaller South
Fork siseisr would soonest rotreut from the nills so as to allow the
escane of wator at & lower level. In seeking this.naw gouarse the'drain~
age from tho Council Cresk glacier would créss the gravel ridge nrev-
iously deposited eroding it in doing s0 and of course carryiﬁg the

materigl to the westward.

Hill Group.

The main axié of South Fork is tnat followed by the preéent stream,
but in one sense the valley may be said to have width of three to four
miles. %he subordinate divides between its western affluents have been
so rediuced in height that coupled with the apparent reduction due to
the £illing of the valleys they have been almost eliminated from the
topography save as some remmants of them still remain as isolated hills.
The most conspicuous of these is the one &t 3 Pl.l alsq éhown in Pl.4.
It may be described as a group of swmmits having 2 common base. The
elevafion of the two larger sumits I should take to be about eighty
or one huadred feet zhove ithe plein at its base, that of the smaller
sumnits being somewhat less. Three of fhese four swmmits are gravel

covered, the gravel beiny spread as sn unbroken sheet over all the

sumits, sides and intervening bottoms down to the level of the plein




18,
or below. The sloves are rather gentle, and as there is a foot or two
cof Loess over the gravel the entire surface even to the sharp points of
th:e smaller hills is under cultivation. ‘“©he fourth hill is guite bare
of gravel. On the top the thin sandy soil only partly covers the rock.
The sides are steep siowing outerossing ledzes of rock on the north
and west. The gravel does not end gulte at the boitom c¢i the hoilow
separating this from its neighbotr hill on the east, but extends a short
distance up the slope of the uncovered hill. There are no wells any-
vwihere on these hills from which the thickness of the gravel may be
kaown., If the rocxk topography c¢f the COVOred hills is at all like that
of the uncovered one it would indicate a considerable thickness twenty
five or thirty feet on the lower slones and in the hollows. There is
but one section to the roek, that isthe road cutting near thre south end
of the louz swrmit. It shows & couple of feet of gravel over the sumz-
rmit, but indicates rapid thickeninx» on the sides. 1t shows also a
rather fresh even rock surface on which the gravel rests without the
intervention of sand or other disintegration products. This is true
even of a shallowjéissare a few inches wide and deep. Gravel also
covers an area of less elevation perhaps twenty acres in extent and
twenty or twenty-five feet high extending north from the base of the
hills. Aun extensive swamp extends ell along the HE side 6f_the group
also along the east side and the gravel extends to the edge and appar-
ently passes under it. This group shows in their fullest development
the conical sharp pointed hillsg chsracteristic of mature'divides and
its lines of slope are conformable to the latest develdpment of valley
topography and however the gravel may have been deposited on them, it
must have been after the development of these topographic features.

It may be added that the group is located Jjust west of the main valley,

and supposing a glacier to have overspread any part of it without cover-

ing the whole, that should be the eastern parte.
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Locations Ho.4-5-6.

3ince we have in these localities a continuous belt of gravel some
four miles in length they are best described as a single group. It
will be noted by consulting the map {£1l.1l} {hat the extensive area of
gwamp which extends about the east and north sides of the groun last
described. It is everywhere of considerable width and f{o the NW it
extends well into the alcove which forms the head of a small valley.
“hether or not the gravel underlies the swamp it forms extensive de-
posits all along its narth edze. These deposits throughout their
whole extent show a more c¢r less zbrupnt transition to the non gravel
covered territory north of them. “'hey show, however, great differeunce
in form - are superimnosed on & con.iderable variety of topographic
features and are variously relsted to these features.

7ne conditions in locality 4 are sho¥m in Sec.Pl.4. From the north
edge of the swamp ths valley bottom rises with & moderate slope toward
the bluff on the north side of the valley. This slope is zravel covered

ront of the gravel approaching to within about twenty

)

throughout, the
rods of the foot of the blufi at which point it breaks oii abrupntly

with a very steep front, perhaps twenty feet high. It rises so sharply
indeed, and its front is so nearly straight for = considerable distance
that it has much the aspect of an artificial embankment. 'Bxcept for a
small amount of outwash material the gravel seems to end abruptly at

the foot of this slope. At the east end of this ridge between it and
the hill(5) there is a rather“aeep col in which there is abundant gravel,
but it does not take the form of a ridge. It then rises onto the hill
(5) which is about one hundred feet high, has a broad cultivated top

and a length of a couple of miles extendingz nearly to Tomah. The gravel
so far as one can Jjudge - there being a couple of feet of Loess above

it - covers all the south slope of this hill and extends for s eoansider-
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able distance onto its suﬁmft, but does not cross it. Descending the
east end of this hill the gravel occurs in considerable thickness on
tie lower ground as shown by wells and again rises onto another hill
somewhat in echelon with the preceding a 1little to the H.E. Phis hill
is a narrow crest and is entirely overspread, the gravel passing it to
a distance which I héve not yet determined. Hear the summit of this
hill, there are cuite a good many blocks of sandstone which although
probably derived from the hill itself appeaf to be more or less mixed
with the gfavel. Soﬁe have been haunled away for building parpeset.

On the lower ground at tie east eund of the leng hill (&) there is a

considerable thickness of Loess such that at one time & brick yard wes

established on it. A well, however, shows twenty-five feet of gravel
under the Loess which brings us to within perhaps a thousand feet of
trhe Hi’ corner of the Tomah gravel area. It may be fortuitous, but to
me it aspesrs & signilicsent circwastance that the gravel instead of
oceurring as isolated patches belonginz essentially to the tops of
kills, and liable to occur in any portion of the valley should be con=-
fined almost entirely to a particulsr part of the valley, across which

it forms a practically continuouas belt independent of toposraphy.

Council Creek.

I have already described those topographic features on account of-
which nad glaciers existed, the one in this valley would naturally have 'é
been larger and longer than one in its companion valley. It is at least o
true that for any deposits which in position and trend are such that
they mizht be regarded &s end meraines, we must look far outward to
the position marked 7 (Pl.1l). Before describing these, however, the
deposits within the valley proper recuire some notice. The Tomah de-
posits already d'escribed may be regarded as belonging to the valleys

jointly. 7Those deposits, however, do not end at the point of the
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divide, but n=rting extend mere or less up the sides of the respective
vzlleys. The road passing up the west side of the Council Creek vslley
crosses numeroas spurs projecting out from the hills, often at consid-
erable heighuts, these were all abundantly covered with chert at the
greatest heights attained. It is noteworthy that & large proportioh of
this chert is in good sized masses up to a couple of feet long very
little or scarcely at all deangulated. This is true as far out as

he Tomah cemetery nearly five miles from the llmestone area. On the
east side of tae valley, at least at the outer end there is no gravel
to be seen, though I was informed that it is encountered in wells a
little out from the valley side. In the locality numbered 6 El.l, there
is a considerable area of gently rollianz country of no great elevations
a sandstone platteau onto which the gravel trsusgreses for & veriable
distance, perhaps & half mile or more at the most, but the gravel border
follewing a genersl northeasterly course iinally passes off of the
eastern edge. #ithin its limit of occurrance the gravel shut ig un-
broken, belonging so far as sould be judged to tie stream courses as
well &s to the upIénd.

In following the line of tre ¥isconsin Valley R.R. we encounter
at about four miles from Tomah a very extensive gravel deposit whose
width is something like two thousand feet, and its leﬁgth perhaps a
mile thoungh I do not knmow its full extent to the westward. The R.R.
cutting which has also been used as a gravel pit is about as deep as
the telegraph poles say twenty to twenty-five feet -~ this is probably
nuch less than its full thickness. The ridge has a quite noticeable
slope from east to west, This becomes considerable east of the rail-
road and gradually increases until the ridge mounts a conical sandstone
hill which marks its eastern end. This hill is heavily gravel covefed

on the south and west and on its top, but is gravel free onthe north

and northeast. In Fig.2 Pl.1l I give a section of this ridge in the
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direction of its length. Immediately north of this ridge is a consider-
able area of swamp land, sand agsin north of this another heavy gravel
demosit several huadred feet in width and of undetermined length. It
is piled against the south side of % sandstone ridge, but does not
reach its top. 4 transverse section fhrough the entire group is shown
in ?ig.3 Pl.1l. These two ridges show & gradual chanze in the character
of the materizl. In the inner ridge although chert is still sufficient-
1y abundant to give it character the pfogosition oX sand-has largely
increased over that in deposits previously described. In the outer

ridse the chert although still :resent is in rather subordinate guantity

being exceeded iﬁ abundance by the harder residuals of sandstone,.and
both together greatly exceeded by sand. In fact, both these ridges
nmizht bettoer bBs called cand ridges if named from the most. abundant coﬁ-
nonent. Consultine the mep it will be seen that the area coversd by

this group belonss topographically to a suvordinate divide of which the

1
Y
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se 1like islands from the

»

verious hills form a part, two of these ri
farther

wamp which extends‘west than is shown. Thig swamp is itself e fsature

of considerable interest. On account of the height of the land on

either side, its surface appears much depressed. 7*The banks are guite

steep especially on the north side. It is a pesct bbg and has nmuca the

aspect of a filled up lake. There is no stresm running throush it

s

though a smzll one flows out at the east end. There are no grounds

on which we could ascribe the formation of this deep basin to erosive
action. It is indeed not improbable that were the peat'removéd its
bottom would be found lower than the outlet., Its Fformation may or nay
‘'not have been connected genetically with that of the gravel ridges.

Gravel Sheet.

" Just north of the locality last described there is an area whose
extent I do not yet know, but amounting to several square miles at

least, which is covered as far as my obssrvations extend by an umbroxen
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sheet of gravel, Forming with the exception of a covering of Loess

the most recent deposit within the limit of its occurrence. The best
section met with is at the place called ¥%ater iills where there is a
considerable exposure both of this and of the underlying beds. The
section shows the gravel about two feet thick resting on alluvial beds
with an abrupf transition. The underlying beds are of fine material
containing a verj few intervolated stony fragments of small size none
exceeding an inch cube and mostly sandstone. I do not recall seeing

any cherfs. %he overlying sheet 1s nearly all chert gravel some quite
coarse ag lerre as a man's hezd oT larger; and there is & remarkably
small content of fine material buarely sufficient to fill the interstices.
The surface over which this sheet is spread so far as I have traversed

it is as nearly a dead level as any portion of the great plain, swamp,
areas excepted. It is an upland surface of apparently more than the
average clevation, Jjudging by the denth to which iiill Creek has cut its
bed. ZFrom such data as I could gather I Jjudge that the sheet is of fair-
1y unifornm thickne§§.over the area that I traversed.

For the sourée-of the gravel we must probably look to the southward,
although there is & small area of limestone on the d ivide near the head
of Mill Creek. But from whatever sourcé the material may have been de-
rived, the feature which most claims our attention is the agency by
which a sheet of such chzracter and thinness could have been spread so
evenly over so large an area of nearly level surface.

Assdming it to be a fluvial deposit, we are confronted at the out-
set by the doubt already alluded to as to the ability of the stresms to
transporf_materials of such coarseneSs. Bat even gnanting that they
.might do so, there would be the further difficulty of accounting for the
abrupt transition. Even though the various headwater branches in their

down cutting had suddenly encountered e avy gravel deposits - which was
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not the case - it would not offer ar zdecuate explanation. IHoreover,
deposits so formed should have gssumed something the form of alluvial
cones. Assuming a slope as low s one fourth of a degreé the difference
in thickness of tiie deposit between later Hills end Valley Junction
would be about one hundred feet. In these remarks I have assumed that
the material came from the west and had iill Oreek as the distribuating
agent. If we assume it to nsve becen bmught from the south by stream
agency, ve encounter all the difficulties above mentioned and others
of an equally serious nature.

It would seem to me that the deposition of such & sheet is well
within the ccompetence ol Iioatinzg ice, sapposinzg it in any way 10 n=vo
‘become burdened with such material. Ve may suppose it to liave been
either floe ice or fragments from a zlacier. .ssuming it to have been

e

tke former, we encounter two dif;icalties; 1st insaificient supuly.

¥ith ény water surface of sufficisnt heizht to have afforded flote-

tion the enliy available souarces of sugply would nrave b=2en the various.
deposits which I have desceribed in the course of this article which
would hiave bonstifafed a very insisgnificant part of the total sksre line.
2nd, that between these sources of supply and the sheet there is an
interval of thiree to five miles where no such sneet occurs.

Regarding it as an iceberg deposit, there is zt least one feature
that harmonizes well with the indicated develepment oif hypothetical
glaciers, its souathern edge coincides guite closely with the line mark-
ing the greatest extension of the assumed glaciers. 7The materisl itself
nowever, is uite unlike that constituting thne outmost ridges. It is
perhaps not unrezsonabls in itself tq supvose that these ridzes might
nave represented the miterial pushed forward at its first advance and
that there was at that time not sufficient water for the flotation of

bergs. That later when the water nad become deeper, the glacier was

bringing forward material from higher up the valleys in which chert was

g
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more predomiuant.

Swamp Deposit.

it the locality numbered 4 21,1 there is a Swamp pernaps a guarter

-

section in area, on the surface of which Inoted quite a larze number of

chert fragments. They are rather above the average in size, some ex-

ceeding a fecot in largest dimensions. I did not ascertain whether they

formed pnart of a larger deposit underlying the swamp, Thers was some
2 S A &

chert rising onto the higher ground around,bat the neighboring hills

were not so covered so far as I discovered. The nearest source of : %
supply was .apparently the deposits K.3. of ¥omah, but I did not trace
cut the connection.

Disconnected Gravel Deposits.

In two localities I have encountered gravel covered& conical hills
perhaps forty cr fifty feet high and of relatively small section. One
is in sight of the Hilwaulce R.Re. at Tunnel City {(1C). ©Phe other near
the mouth of a small valley east of Council Creek (1l). They are guite
dissevered from all,conneétion with the gravel ranges which I have des-
cribed and are iﬁ regions otherwise free Ifrom gravel. They sre probably
palaeaxial deposits. There are also three gravel tongues projecting _ .
from the hills between Oakdsle and Camp Douglas. The Milwaukee R.R.
makes cuttings through them. Beyond what I could see from the rail-
road I havé not studied@ them. They are evidently connected with val-
leys openinz out from the hills.:

Loess.

In an article on "Loess in the #isconsin Drift Formation"{Journal
of Geology, Vol;4,p.9363 Mr. R.De. Salisbury mentions an occurrence of
¢lay loam on the ﬁpper plain about four miles H.W. of éamp Douglas which

he thougnht might be referred to one of the earlier glacial invasions.

I have not seen th: particular occurrence to which he refers which is
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about h&lf way between Camp Douglas and Bear Creek. It is somewhere
near the eastern limit of & deposit which has ancextensive development
further west, in fact, the most westerly occurrence is also the largest.
It is that of South Fork and the lsarge area extending northward from
trat, skirting the vestern divide more or less closely. I have already
alluded to the fact that west of the main axis of the valley the degraé
dation of the subordinate divides has greatly increased the apparent
width bf the valley. All of this western hralf two or three miles in
width with the alcones forming the western heads.of the old valleys
and the hillsides and spurs dp to a certain height is covered with a
sheet which for brevity I will eall Loess. It shows its greatest thick-
ness in the heads of the valleys next the limestone divide where thick-
nesses of eight or ten feet are shown by gullies. (Hqte) The dverage
thickness 1is not easy to state since it shows the same tendency 1

collect in hoilows which is so noticeable = feature nesr the iississippi.

4

I should think that four faet miskt be & fair estimate. Horth o this
valley it extends for a nuwaber of miles over tie somewhat breken region
east of the westerd divide. I do net know how close the coonectioan may
be between this area and another which beginniag om the #ill Creek zravel
sheet extends according to reportfor many miles northward. The deposit
ovérlies indifferently rock, sand, gravel, talus deposits, or alluvium.
The contact plane wherever I have seen it is perfectly distinects One
section showed it resting on sandroek at tke crest of a ridge, while .
few feet to one side it rested on residual sand without a trace of
intermingling. The gravel is in fact the only anderlyiﬁg deposit with
which it shows any tendency to mingle. In this case, it does not so
much suggest that they were depoSited simultaneously as th&at the gravel
had been sb recently depdsited'that there was a rough surface with meny

unfilled interstiees into which the fine material eould insinuate itself.

It is at least true that wherever a Loess coyered gravel depesitis. ..

- -
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[Note) This statement was 1ntended to apply to the west side of South Fork.
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under cultivation we ar

o

apt to find nuwnerous fragments of the chert
scattered about the surface. hile the most of these were doudbtless
brought t¢ the surface by the plow it shows that with a thickness of
Loess of from one to two fset the gravel must have luterpenetrated the
Loess to a considerable extent to lave been within reach of the plow.

Its close &ssociation with the gravel is shovn also in the_relaiivé-
ly greater proportiocn of gfavel surface that has & Loess comering than
of the general surface. It also shows a marked tendency to be more
abundant immediately ad joining valleys hypothetically occupied by gzlac-
iers than in the space supposed to have bcen actually occupied by them,
The second largest deposit 1s that associated with Bear Creek. The
wagon rcad from Tomal: to Qakdale winds along the nortiern base of fhe
elevated plain. For several miles east of (ouncil {reek no Loess 1is
encoantered st the base nor yet so far as I have visited it - on the surm-
mit cf the table. A4As we approaci: Bear Creek the road crosses the di-
vides more or less instead of rounding tunen.

In the last valley Jjust west of Bear Creek we find thé Loess cover=~
ed, and the non Loééé covered surfaces mceting at the bottom of the
valley. Ve then find Loess all the way up the hillside and overspread-
ing the top of the hill. Lcokiag geathward from the road scross the
plain there is a long perspective of fine farms. The significance ¢F
this fact is apparent when we know that on the non Loess covered sur-
face of this plain the soil is almost worthless and »ut little culti-
vated. |

The Loess covered surface above described must.extehd well across
the plain for it is nearly ali cleared and the view unobstructed.

The general impression gained from a study of all the occurrences

is that the movement has been outward from the limestone divide. That

it was a comparatively recent movemeat is certain from the fact that.

[
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it ovserlies so many deposits that are themselves recent. Its
distribution is practically the antithesis oi wnat we should ex=-
vect ad 1t been of external origin as from the encireling con-
tinental glaeier, its lines of deposition radiating outward from
the limestone divide and showing the greastest average thiclmess
in the neighborhood of that divide. Tike case described above in
the valley west of Bear Creek where the Loess extends down the
nill to the deepest part of the valley strongly suggests that the
matericl was carried in suspension by watcr flowing across the
hill and down the hillside.

finally, I would call attention to the fact that the course

ba)

of Bear Creek is sacn that its nesdwaters nearly meet those of
Council CreeXk, whereby & large triangular ares of the high plain

ig virtually dissevered from the limestone arcs, @ith 3esr Creek
an open valley no outwash material could hav.: reached this triangle
froﬁ the limestone area, but with fhx% vallsy oeecupied by a

glacier such an outflcw ovar the adjacent uplands would have been
& nataral anﬁfprobable result. I have not traversed the high
plain east of Bear Creek, but at the northern base the Loess

extends for a considerable but unascertained distance esstward.

Gener:zl Remarks.

I have endeavored in the above to state the facts in regard
to the gravels with as much care and accuracy as was possibdble
under the circumstances. I can hardly hope that a few errors
due to incompleteness of observations may not havé crept in,
but on the whole I believe it to be a correct presentation of the
case. The gravels might be regarded as the depositional work
of glaciers. But if there was depositional mork there must have
been its complement erosional work. On this phase of the ques-

tion, however, I must for the present spesak briefly and with
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reserve because ol the véry small amount of study trhat I have been
anle to devote to it. (lhero sre & few points however which it may
be well to state.
1st. As to the thickness and slope of gzlaciers of the assumed
size. The greatest indicated length is that of the Council Creek
glacier about ten miles. %he general present level of the plain
at the terminus is about 930'. The highest}points in the lime=-
stone divide probably exceed 1500' giving a diiference in round
numbers of 600'. Assuming that this zlacier rose but little above
tne rest of the ridge it could have had a thickness at the outer
end of 2Z00' and & surfaece slopne of 40' to a mile. This would
permit but a very slcw rate of motiocm, but if &t the same time
ablation was smsll & glacier might attain to a considereble length.
2nd. The sﬁrface ocver which zlacisrs wouwld have moved must
nave been that of a purtly agraded valley for as I heve stated
0ld swamp growths are found underlying the gravel. If glaciers
existed much of trheir bottom wqu was expended on this uncon-
solidated mafgrial and should have left their impress on it, but
such impress would have become more or less concealed by later
deposits. Without goinz into details I may say that there are cer-
tain.features in the topography of the present valley botitToms
such as the swamp in locality 7 whose genesis is by no means
clear considered as normal developments under sub aerial conditions.
These peculiarities are the more noticeable when we,realize that
they do not oeeur in otherwise similar positions about the edge
of the gréat plain as for example between Camp Douglas and Kil-
bourn City. The features need, however, very careful study be=~

fore we can bs prepared to draw conclusions from them.

GeHe Sguier. ¥ar.c2,1905.

s eunpitl]

b e ER A R

L bt T s S

e

LT




