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STUDIES 1IN 9iR DRIFTE.ESS REGION .OF RISCCHSIN.

By G. H. Sqaier. Trarch 0.9 (7097
Although the unglacisted region of Wisconsin and adjoining states
 hes been an object of interest to geologists since its peculiarity be-
carie known, and the reason for its non glaciation was for & time a sub-
ject of discussion the region has not been & fruitful field for geologi-~
e¢al work, and the deposits of Guaternary age have been either ignored
or noticed only as to their more obvious and saperficial features.

Pértial exceptions to this statement are found inm the Loess, and
in the glaeisl gravels of the Mississippi Valley.

It is the belisf of the writer that the recent deposits of the
region ars worthy of and will well repay & much more careful study.
Geological records were being made thrdughoﬁt & good share of the Glacial
period, and what gives to them an added value is the faet that the records
are in no small degree the complements of those in the glaciated regions,r%
being of the sort ususlly mutilated or destroyed by the glaciers.

The writer hag%utilizea his infrequent intervals of leisure for s
number of years in the stuﬂy of sueh parts of the region aé he was able
to visit, and these stuﬁies have shown that the deposits are mmch more
varied in character than a casual inspeetion would lead ome to suppose,.
and the purpose of this paper is fto give a general idea of the character
of the deposits, and something of the scope of the evidencs derivable
therefrom. |

Deposits of the main valley.

The general features of the gravel deposits along the course of the
M1391ssippi ere so well knowm thet a description of them here would
be smperfluwous, but dstalls of structure are difficult to btain and
have corresponding value, and Trempesleau owing'fo a peeulisr tebographi-
cal festure glves epportunity for the study of an onusual number of de-

tails. WOFR-05-|
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The divide separating the river from ohe of its small tributaries
on the west side had become so attenuated that the agrading of the river
bed cansed it to be sdon overflowed, and the river fook possession of
the small valléy winich thence forward seems to have become its perman- .

ent course. It is worthy of note that the deposits with whieh the for-

saken valley became filled, show little indication of a glaeisl origin,

{Hote)
sc far as they can be seen on the surface, or in wells, bul are very

like thcse shown in the lsaferal valle&s under the Loess. This perhaps
means that the conditions were not favorable for the trangportation of
coarge material save in the deep main éhannel.

In its newly adopted course the Mississippl begsn active erosion on
either shore.

“The amount removed Ifrom The bases of the bluffs was considerable,
amounting in some cases to meversl hundred feet.

The indications are that this new channel was never filled to any
grezt extent with depositional matter, ané that during its stage of
greatest development the river flowed fthrough in & volume eighty to one
hundred feet deep, and nesarly a mile wide. It would not seem, however,
that the current was rapia; for the cones built up at the mouths of the
circes appesar to have withstood it without material detriment to their
integrity. Below these narrows the fivar expanded and deposition of
gravels wes active. The full extent of the gravels is unknown as they
extend downward below water level and are somewhat concealed on the
surface so that their range of cccurrence can only be determined from
weils.

In the gravel pit of the C.B. & G.R.R. they .re shown to comprise
two gseries. The lowest occupying about two thirds of the height from
the rivar level, and showing scarcely any variation is c¢f a dark color,
contains but 1ittle meterial as fime as sand, mor on the other hand,

Anaa it contain anv very coarsa esraval. 1he vupper series is of a red-
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dish color contains a great preponderance of pine materiasl, while at
the same time the range in size of the graVel is far greater bowlders
up to several cubie feet volume occurring. Between these two gravel
series there is shown at one end of the pit & clay having a maximum
thickness of little over a foot. Although this has but 2 smgll out-
ecrop in the pit, it is probable thét'it has a rather wids de?elopmenf

for s nuomber of permanent pondholes scattered about the prairie and

certain wells which obtain an unfailing supply of water at this level

indicate an impervious stratum of consideradle extent.

This clay containg gravel in some places, but in appearance and
texture it is indigtingunishadble from the Loess, end 1 am strongly in-
elined to the opinion thet if does in fact reprssent a part of that
formation, and that it marks an important brezk in the sequénce of the
&aposits.

- The Latersl Valleys, opening into that of the Hississippi necessar?
ily agraded their beds as & consequence of the filling of the main
valley, bﬁt it isuyrobabie that they 414 not gnite keep even step in
this §roeesa, bat that in periods of very rapid deposition the main
valley filled the faster giving rise to shallow lakes in the lower parts

of the laterals. These alluvial fillings consist mainly of sand some~

what streaked with clay,in"asme places especially in the more distinetly
locustrine portions., Within the vertical range of such sections as |
I have seen mo important break in the &éposits is shown, but a number

_ of wells have been reported to me from different localities, which at
depths of twenty to thirty feet encountered forest or swam? growths.

In some reports there was & hint of clay bheneath the depcs;t of veget-
able mattef, but usually this feature was not reported on. The level

of this bed is near enough to that of the clay parting in the gravel

so that the two might very well belong to the same horizen.



The Valley Head Dspogits.

The torrentisl upper portions of the valleys - thelr heads - would
normally under agrading conditions receive deposits of coerse maferial.
The presence therefore, of such beds in these localities was not calcu-
lated to attract esPeciél attention, and it wss not until certain pe-~
culiarities came to my notice that I was led to study them more partice
ularly. These peculisar festures seemed very difficult to account for
in norﬁally developed torrential &aposits,.bat strongly suggesteld a glac-
ial origin. In & series of articles published in the Journsl of Geology
I have stated the case in considersble detaill and will not repeat the
nmatter here, but as a result of the heavy rains.of the past fwo or three
years, supplemented by considerable work with the spade I have pbtéined a
much nore accurate knowledge of the forms of the stone beds than I possessed
when thbse articles were written.

I have thus ascertained thet in at least four casss the stone beds
have the formg of ridges transverse to the directions of the valleys,
with reverse slopes i.e. sloping up as well ag down the valleys. I
levelled from the erest of one of these ridges and found fhat the vertiecal
heignt above the top of the stone bed a little way above was about ten
" feet. The full height in the other cases is not see, but I judge that
it is at least as grest as in the one measured. One of them has where
cuf through by the gully & width at base of sbout & husdred feet and is
over four hundred feet long. In the valley giving the most complete
section, stone beds of four suceessive stages are to be ssen, and the larged

will probably have to be divided as excavallons whare I have mﬁde them
shcw & Loess parting. As s rale these clay partings are thicker than the
included stone beds. Typically the Loess is wholly free from coarse
material to the very line of contact both above and below the stone beds,

while the stone beds themselves show but a very smell percentage of mater-
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ial as fine as sand. One exception to these statements should, howgver,
be noted. On the down siream side of the ridges, the Loess frequently
contaiad rore or lésg cozrse matsrisl which shows by its position that
it is outwesh material from the ridges above. The emrlisest of f
beds exposed if not antedating the earliest of the Loess, is at lesst
at its base, while the latest is well towsrd its top.

The Loess. As forming part of s very wide spread deposit and one

which has given rise to considersble controversy as to the fransporting
agent, this formation hes received much atlention from geologists. i
think, however, that my own studies hsve brought to my nctice featurss
which had not besen previously observed, especially in the valley heads.
In its peograpnical distribution the Loess shows its heaviest de-
posits in those parts of the lateral valleys adjacent to the msin valley
of the ﬁississippi. It gradually hecomes thinnsr as we sgeend the val-
leys, and may be entirely wanting near their heads ss in portions of
the upper La Crosse Valley., It is noteworthy that in this valley its
presence or absence on the headwaters seems to depeéd on the presence
or sbesence of limestone on the bluff tops, the more so&th&rly branches
having limestone on the hill tbps, and showing Loess, the more northerly
ones having nme limestone and showing no Loess. In Lewises Vallsy (next
north of La Crosse) the southern divide is heavily capped with limestone,
the northern shows 1iti{ls or none and hers the south side of the val~
ley showe much hesvier deposits of Loess than the north side. These
and other exemples whieh I might mention show that the formstion is com=-
posite in origin, boyh local and extrs local sources having contributed
to it, and it ie appsrent that assuming & certsin amocunt of submergence
between these two sources of supply the distribution is very well sc-
counted for, but as an seclian deposit it is very dffferent from what
we should expect.

Its vertieal range seems to have included the entire height of
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the Treﬁpealean bluffs, for although it is not abundant above the tops
of the highest foothilis which reach tc between three and four hundred
feet abové the river, yet in favorasble situations it may be found at all
elevations to the top, &s 8 rule it has Quite disappeared from the steep
upper slopes of the bluffs and from the sharp ridges. Where it osccurs
its freedom from residual cherts, or other cosrse materisl and its well
merked contact plane at base seem 1o mark its identity quite plainly.
Having probably been removed in large part from the higher-bluffs it is
difficult to say how far back from the river sueh high level deposits
extended appsrently for only & short distance. |

It is diffienlt to state the averapge thickness of the Loess for it
shows a strong tendency to collect in the hollows among the foothills
to a great depth. In the small vélley among the Trempesleau hluffs where
g0 good & section of the stone beds is obtained, the Loéss_shaws in cne
place a.thickness o Ffifty, or §eihapﬂ gixty feet. In thess bilufis the
thicekness is much greater on ths downstream thsn on Tthe upgtresm side
a8 though it had been influenced by a current setting down the valley.
It is probeble that in hollows among the foothills & thickness of thirty
or farty feet is not mmcommon and that twenty feet is the rule rather |
than the exception. 0On the tops of the foothills frem five to ten feet
would he the general run, Thege figures would be for the lower portions
of the lateral valleys. In the valley bottoms especially on the level
portions constltutling the terrsces the thickness seems to be about six
or eight feet, conalderably less than the average thickness in the foot-
hills which leads one to suspect that a portion of the Loess was de-
posited bsfore the completion of the alluvisal fillings end is covered
by them. Possibly it may be found beneath the forest bed.

I wish to point out in closing these notices of the Does that the
alternation of stone beds with it in the valley heads offers very impor-

tant evidénce ag to the existance of Watef well up the sides of the bluffs
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for it is evident that s stoneless deposit cculd only be formed in such
situations, under conditions which served {o shul out materisl which
would normally come down from the upper slopes. As the highest stone
go far noted is about two hundred fest sbhove the river it is evident
that the water must have sxtended much above that level., There is
other confirmatory evidenes of the presence of waterIQVGn at tro tops
of the bluffs, se that it is notl necessary to rely solely on the evi-
dence of the Loess in predicating a deep submergence for the region.

The Valley of the Wigconsin. After crossing the divide from the

neadwaters of the La Crogse River we entar the western border of that
broad stretch of level country which including eastsrn Honroce, Juneau
and Adams counties constitutes the great sand plain of the Wisconsin
above the Dalles, This plain which forms the most conspicuous féatu&e
of the topography and is one of the finesf examples of its class owes
its character to the combined effscts of the relatively rapid progress
of base leveling in the soft sandstones, and to sn agrading of the val-
ley'bottom which has buried a good share of such gurface reliefs as
remained. 0On théwupper Lemonweir River for which I have some data the
filling amounts fc upwards of & hundred feet, probably considerably
more than that in the deeper portions. I have never visgited the east-
ern side of the plain, but from some thinge mentioned in the report of
D. Irving I am led to suspeot that the £illing may ﬁé less on tket side.
At least a study of the elevations (railroad stations snd barometrical
- readings Reports cf w;séonsin Geological Survey 18?3w1$77 Elevations
refer to Lake Miohigen as detum. plane] shows & peculiar feature sug-
gesting & tilting of the éastérn side of the plane.

1f we select for compsrison the Lemogﬁeir River on the west and
the Little and Big Roche = crisg Creeks on the east, we find, taking
only such parts of their courses as fall well within the limits of the

plain that while the former in a course of 34 miles falls 90 fest or
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‘&t the rate of 2-2/3 feet to the mile, the latler in courses of about
20 miles fall about 200 feet at the rate of 10 feet to fhe mile. IT
we make the comparison along a secetion transverse to the plain the
contrast is still mors striking.. The nearest approximation tv such
s section sxtends from Valley Junetion on the west by way of Petenwell
Peak on the Wiscousin, through Friendship Mound to Pilot Xnob on the
sagt. Valley Junction is about 20 miles west of Petenwell Peak, and
hag an elevation of 350 feet. The plain at the foot of the latfer has
an elevation of 340 feetl giving a2 full of 10 feet, ¥ foot to the mile.
Ten miles east of Petenwell Peak the plain at the oot of Friendship
Mound has aﬁ elevation of 440 feet, and twenty miles east at the Loot

-

of Pilot Enob of 540 feot giving in boilk cases a ratio of 10 feet to

4]

the mile, and showing & very regulsr and rapid rise¢ on thzt side,
Any sorface haviag such & slope, which is so litiie eroded ss to be
celled & plain ig certsinly of ne groat age géologically ssesking.

Locustrine Conditicus. Durding at leagt gome part of the glacial

pericd the plain of the Wiscongin was doubtless cecuvisd by a lake.
This lake muet &t differsnt times have ghown three diflerent phases,
The most contracted of these was the one whose helpht was determined
by}§2VF1 of the country through which the Dalles sre cut. This narrow
channel is evidently & past glacisl cutting made vwecessary by the clos-
ing of the o¢ld channeél of the Wisconsin. {(This o0ld chammel must have
heen to the eastward, but 1 am not aware that it nas been logated, or
even gought for.; During this phase the lake level would have gradu-
ally fallen as the cntting was deapened; ¥or & time, however, the

iske lé?el would have been detarmined by anothsr and higher point of
outficw, for at the time that the glacier invaded the Baraboo quarizite
range the lowest point of ontilow southward woald have been west of

that range at an slevation of 600 feet, but as the elevation of the 4i-

vide toward Black River was not mach over 400 feet thsat would have




been the natural direction of outflov.

The third phase wes that during which the lske beceme merged with
the supposed Lake Henenin which with its maximum level apprceching 700
feet would have submerged almost the entirs driftless resgion, mest of
the land surface being confiuned to the elevated region the angle be-
tween the Wiscousin and the Misaissippi.

The explanation of so deep a submergenvs lien ratker outside of
this field, 2nd I csn only say that the cumulative evidence derived
from severai different souress points teo & very fluctuating upper level,
and this in turn suggests a glaeial dam. Of late, however, the existance

— s -
L
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of such a dam apoears to be questioned. For the
nendent body of water ocounied this portion of the Wisconsin Valley,
I propose the name Like ¥iscounsin,.

It would he difficult to fix on the upper limit of the lovustrins
deposits along the western border of this 1lske, hnt The most extousive
conform well with the level of the Bleck River outlet., They have been
somewhat eroded, giving fgée tec low terraces, The tipme during which
the Dalles were béiﬁg cut having heen & period of quite regular subsi-
dence, a gentle slope of the surface har besn the result.

Gravel Deposits. Three of the principal headweter br&ncheé of ths

Lemonweir rise in th: high divide eight or ten miles south of Tomsh.
They are in order from east to west, Bear Creek, Council Oresk, and
South Fork. 1In comnection with these valleys occur certain extensive
gravel &apaéits whose forms and distribution show very iﬂ{erssting
features, They have formed the subject of a separate, but unpublished
article of mine. In this article I must confine myself to the mors
salient features which sre the deposits at the lower end of the valleys
and in the plain over againat their mouths. -

Entering the rather narrow vallsy of Bear Creek by thes wagon road

from the west & mile or so above its mouth we find gravel on both sides,
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thet en the east peing nogt abundant, and rising up the valley side near-
1y to the top. I continues to hug the side of the valley in thig way
until tne valley itsell opeuns out to the eastward when the gravel grad-

aslly drawe away from the hillside and continues outward toward the plain

B

as an independent ridge. Belore bhecoming finally separated from the
hillside the ridge crosges the mouth of a small laterzl valley so dam-

ming it that i

o ’)-

¢ drainage from lhe valley has heen foresd to cut &8 nar-
row noteh through the ridge to pass out, and there is still & level
piece of swunp several acros in extent jJust above the ridge.

Por nmore than a mile after leaving the side of the valley, the
ridge averagiﬁg pernaps a guarter of & mile in width, uss & very ir-
reguler contouar, which cannot be better described than by saying that
it shows the same billowy forms as those with which we are Tamiliar in
glacisted regions. 4As it begins toget well into the »lain this irreg-
ular COH‘IV&qulOn zives way to a tabulsy Torm vhieh 1i retains for %hél
remeinder of its length, aboat twe miles, sné then gradually drogs do
to the level of the plain. It is cut through by the C.il. & St. 2.R.H.

at Oskdsle, the ecutting being more than a cguarter of ¢ mile long and
about as deep as the heigut of the telegrapvh poles, but nelt showing
the base.

Council Oreek ani South Fork unite Just north of Tomah, and their
valleys coalesce a couple of miles south of that place. This interval
from the jJjuneticn of the valleys to that of the sfreaas is heavily
gravel covered for & width of perhaps half s mile. The town gite of
Tomah consists of low gravel covered sandstone hills, but south of the

~

town there is a wide deep gravel filled depression which the topographi-
cal featares seen to point out ss the 01ld Gourse o©f the stresm. The

st extensive geries of apparently commected gravel ridges that I
have seen is thet extending in sn irregulsr semicirele for 2 distance

of several miles on the west, northwest, north around to northeast of

Tamsh. T hecan fa trace it aon a gsroun of isolated hills & conple of



miles weat of the town. They ere all heavily covered with gravel save

J

i

the gouthwestern one whicL shows not & trace. The gravel bofdﬂr ca

- Be located to within a few rods, bat not exactly being covered by Lceess
which on these hills is practically conterminous with the graﬁel, -
tending westward from these hills is a rather wide swampy valley. On
the north side of this snd more than a mile west of the hills just des-
¢ribed is a gravel ridge which parallels the dluffs at s distsnce of
from an eighth to & qugrter of a mile in a HE,S5Y direction for a milé
or more. Thig ridge has a rathor gentle southeasterly slove, 5&% its
nerthwest sldye, facing the bluffs is about as steep g8 it wi!l stand,
Save for what appesrs to be outwash material the gravel seems to end

TS
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abruptly at the foot of this slope. This ridge ig broken dewn st
eagtern end, but heavy gravel deposits continus in & northeast direc-
tion and for & couple of miles skirt & broad rather high outlying

hill. It covers the southern slope of thisg hill and extends some liftle
distance onto the top. Reaching the easfern end of this hill a more
open country is presented and the gravel makes un outward bend. The
broad loop thus formed is traceabls for three or four rniles, the outer
margin beinz shown within narrow limits. Reaching the plain it ceases

to Be traceable for some distance, but following its gemeral direefion

to a point some miles northeast of Tomah we encounter @nother extensive
deposit. At the east end of this ridge is a sandstone hill heavily
covered with gravel on the soath side and top, but bare of it on the north
side. In the series thus described theré are only two important dreaks
located where the o0ld valley bottom drops off to 2 considerable depth.

-But I know from wells that in some lccalities at least the gravel passes
beneath the alluvial deposits. It is probable, therefore, thatl the breaks
are only apparent.

Ye have thus a depositional ridge or series of ridges surmounting

hills within certain limits and crogssing the valleys in & way tis t at
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once sltamng it as moraime like. AT the pame its cowrsze is influenced

1 o

by the topography inthe sime manner, Term

1

ng projecting or reeuntering

[N
cr

loops according ag ovwstructions are encountered cor & broad open course
is presented.,

Thnere are & number of other occurrences of gravel which I will not
nere describe, but there is one of a very different cheracter and of
great interest which remains to be mentioned.

-

of the series ¢i gravel ridges Jjust described

3..
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s & penerally
level region of locustrine deposits. The surface over an wakpown ex-
tent, buat certsinly several scuare miles,is covered by & layer of zravel

-

a Toot or two in thickness. $¥ithin the repion affeceted not a bresk is

ety

showvn save where it is cut through by slresms. The sections siven in
such places show 1t to be sharply disgtlimguished from the ualerlying
locustrine deposits, both by its well defiged jJuncticn plane a&nd by the
charactor ol the ﬁaterial, the leocustirine containing sceareely anythiag
coarser than sand, while the gravel contaluos meny Iregments the sisze
of & mons hoad or lergcr and from thet dcwnwaré. Thet such coirse
materisl should be distributed in so uniform & layer, over a0 wide an
éxtent of level couniry as an ordingry lceunsirine or allavial dea051t
is manifestly impéssible. But considered as having been dropped by ice

floating away from & zlacicr, it prescats no diffl culties but is rather

whet would have been predicted.

The gravel whick forms all these deposits nas for its most important

congstituent the residusl chert derived from the Lower lHagnesian line-
stone, which in the divides south of Tomsh is exceediungly rich in that

constituent, more so than in any other loeslity with which I am ac-

guzinted. The fragments range in size from about a cubic Foot in volune

“downwurd.- The proportion of this gravel in the various leealitieg. -

It is ususlly grester in the inner deposits where 1t sometimes makes up




almost the entire body, bul In the outer depeosiis it 1is much less abun-
dant scercely 1/0C in sone of them, {he balance of the amaterial deing
gsand together with residual fragments from the sandstons such: as ferug-
inous nodules and the like. ILarge rock masses are rare, but not alto-
gether wanting.
' _ :

hether glacisl erpsion exists in the valleys I am not yet prevnared

te say, not having nhad time to glve the matter nueh attention.

Loess. Deposits of elay having the charscteristics of thisg forma-

@]

gion in irregulsr areas. Gsuch sa orxratic distridu-
tion would be inexplicable regarded a&s an aeolian depos It is scarcely

less so if regarded as an agueous deposit derived from the glaciers bound-

something like five hundred Ieet, it becomes apparent Tha

£

bution is along natural and predicable lines, moving oatward into the

lake with the outward seiting currents from the varicas draicaze chan-
nels. Jerdupﬂ the larsest area is & broad belt extending norithward from

the combined South Fork and Council Crsek valleys, Tollowing The west-
grn gide of Lake Visconsin toward the presumed ouflet iato 3lack River.

Bear Creek_furnishes g very fine sxample illustrating the pecul-
jarities of its distribution. The road Trom Tomah to Oskdale enters the
valley of Bear (reek some distance Irom its lower end by crossing a
ridge from a smaller valley on the west. This ridge forms a portisﬁ of
a dissected base plame six or eight nmiles wide, from the escarpments
toward the lake to the limestone coversd Giviie.

The hills beins "aong cf sandstone, the so0il both in the valleys
"and on the tops is poor and sandy save where they have received mater-
jal from extraneous sources. aAs we follow the road from Tomah winding

in and out along the bases of the hills, we have for miles & soil of the




14,

4y

poorest quality wntil we resmch the middle cof the valley next west o
Bear Creek when we suddenly encounter clay coverings all the ecst side
of the valley and extending up the hilluide to the top. At the top of
the hill we ace stretching awvay to the southward & series of fine forms
'showing the presence of the enriching c¢lay. The obvious interovrstation
of the phonomeonon seems to be that the valley of Beur Creek being occapisd
by a slaciser, the outflowing vweters carrying their load of fine muter-
ial sprezd over the surface of tho plafean antil reaching another val-
ley they flowed down its sides.

it is probable that a very considerable share of the clay ceme from
the surface of the limestone divide direetly, without having boen in-
cluded in the glaciers. Jenerglly speaking indeed, the cbscerved phenom-
ens gegx dest explained bj the sggumption thet The ~lacisrs had not a
very extended period of aectivity, but that the conditions wsre such ap
io noid them long in a b:lanced condition, neither permitviing much move-
ment, nor yet allowing them to disappear from ths valleys.

Resume. In the effort to keep this sapsy within reasonabl e limits
I have omitted & grest sghare of the detalls slready cocllected, nevarthe-
less of all the fesatures mentioned there iz not one concerning which
the work of investigation can be said to have reached @ staze approaching
completeness. As fto most, it is no more than well begun. For exanple,
gravel doposits sinllar to those about Tomah occur on 5ilver (Creek, a
tributery of the LaCrosse River, also on the hesdwaters of the Xic kapoo
possibly slso on those of the Bsraboo, bat I have been unable to visit
those rogions for the purpose of studying them. «uite a few gunestions
both of Tact and of interpretation arise which recuire the study of a
much more extensive region than I have been able fto cover. If is more-
over, ressonable to suppose that s study oi the driftless region as a
vhole would reveal other features of interest not yet noted.

I+ is to be observed, morerver. +that the synchronism of *the various
. 3 | 2 )




e various phases of the

Yt

ooserved features and thelr correlation with t

drift mast await a more complefe marshalling of 2ll attainsdle facts.

T s

rectll in this comnection the clay parting in the liississippi
the Torest beds of the lateral valleys, and place with thenm

a featurc tcld me by & well digger, namely, that at Valley Janciion in-

D
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well he found near the bottem a loz in a good state of preser-

o

di-ging
n, and below that & bed of watervorn gravel from arenaean sources.
In reaching it, he passed through the thin wjiesg read layer of flint
gravel con the surface, then a great thickmess of locustrine deposits.
This archasan gravel muy have deen derived from areas of archzesn rocks
on the old valley boitom, but it'may also be outwash from an esxlier
in“asion'of the northern glacier. GChould fhis prove te be the correct
explanztien it ig evident that an importsnt piece of evidonce would be
urnished in veoard to recurring slacial apd intn?claelal periocds. It

chat approsching the drift border from cabtside as a

studant of extra drift deposits should, by presenting festwes in =z 4if-
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Parther gunestioning has developed the facl that on the north gide of
the valley the wells 2s a rule strike gravel at their extremne bottoms
ninety to one hundred Teel below the surface. as it is the water bear-
iﬁg stratun they do not penetrate it to any considerable denth. Converse-
ly, some of the wells on the gravel terrace 24 joining the river boitoms
are said to reach below the grave:i into sand and a well on the bottons
sunk upwardu of one hundred feet was through river silts for the upper
fifty or sixty feet, the rest of the way'beiﬂg ihrough sand showing lit-
tle or no gravel. I give & diagramatic section across the valley the

vetter to convey throuszh the eye the relationships indicated.
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16.

An excellent natural section is shown on The Biack Hiver & couple of
miles above vwhere its valiey Joing that of the iMissigsippi which should
be eompared'wifh the one ziven sbove. 4 recent burst hes cut a deep
gully in & terrsce, exposing its whole thickness down to the 1eve1.of
the flood plain.

At the top 18 the Loess having & thickness of aboat fourteen feet.
Below thet sre sbout eight feet of glacial sands and pravel. Underlying
these, extending to the bottom of the pully some eighiteen or twenty Ieet,

a gtratified deposit con-

e
e

and haviagg an unknown izieﬂness additional
gisting of a somevhat sanaj loam contsining cuite an sbundsance of small
stones from the nelghboring rille but wo gravel nor indeed any material
virich could not be derived from its own Grainsze bhasin.

Ho unconformity is shown in this section, dut & smsll one raths
art?ar out from thé valley walls shovs & greater thickmesg of the
send and gravel deposit resting on an ercded surface of the stratified
beds. Is éi&—valley it was probably eroded very extensively.

“hether there is an older gravel.undér the: stratified beds oﬁ the
Black River, I do not know, but the one shown éynchrcnizes I think with
the upper one of the Mississippi section and the stratified beds with

the upper sand on the north side in that section.
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