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Farmdale drift in northwestern 1Illinois, Paul R, Shaffer, Illinois Geological '
Survey Bsport of Investigations No. 198, 1956

Shaffer's report on northwestern Illinois describes the drift outside the kmown
Wisconsin moraines as a pre~Iowan substage of the Wisconsin rather than Illinoian
as it had long been correlated. The report deserves careful attention because not
only of this ge in correlation but of the proposed definite recognition of
the drift of a generally unrecognized substage of the Wigconsin Stage of glaciation.

The writer in a position to evaluate this report because in 1907 he was
field assistant to W. C, Alden in this area and has subsequently visited not only
the part in Wisconsin but also that in Illinois many times on field trips with
students in glacial geology. He also spent two field seasons in road material work
in central Illineois, the type locality of the Illinoian drift. A day in 1957 was

spent with Prof. R. F. Black in reviewing the phenomena on both sides of the state
line.

In the historical summary of earlier work in the area Shaffer i its two papers
by Alden which throw considerable light on the problem of age correlation., In 1904
Alden described the pre~Cary drift east of Rock River in Wisconsin and suggested
that it might be of Iowan age. In 1909 Alden discussed in detail the problem of
fixing the age of a glacial drift by degree of weathering and erosion., Pince this
paper was not published by the U. S, Geological Survey it is likely that it escaped
the usual censoring to meet orthodox views, -~his paper considers the formation of
what would now be called "soil profiles" where the original slope of the land led
to erosion during their formation., It was pointed out that the original drift
slopes are related to preglacial topography. In this northern area the high position
of the St. Peter sandstone led to a rugged landscape which was not entirely buried
by drift as is the case in central Illinois. In fact the country west of Roek
River in W isconsin is so rough that it gives little visible evidence of glaciation,
It was often suggested that had Fennemen been more familar with this district than he
was he would probably heve included it in his Driftless Section rather than in the
Till Plains. Alden's final conclusion was that erosion concurrent with weathering
made this drift in northwestern Illinois and southern Wisconsin appear much younger
than it is for the weathered zone was eroded as it formed. He correlated the drift
as Illinoian,

It should be noted that Alden carried no tools to dig or bore. His observations
of depth of carbonate leaching were made almost wholly in shallow road cuts on hill-
sides, It was not until Leighton carried the use of the soil auger from Iowa to
Illinois that authentic measurments of this depth were possible, Test holes could
then be located on uplands and divides where postglacial erosion is at a minimm,

W hen Alden wrote erosion and transportation was wholly ascrihed to slope wash,
Horton discovered that important wash does not extend to divides for there is not
a large enough area to gather rain enough to overcome the resistance to erosion of the
soil. Hosever, this theory does not take mass movement or creep into account.
Divides can not be lowered without such a process. It may occur on quite low slopes
provided the climate is favorable, Climatic changes during the Pleistocene could
have made mass movement more rapid than it now is but the exact nature of these
climatic changes is still debatable., Unfortunately we cannot easily check depth of
weathering or amount of massmovement today for the road cuts made when the poads
were first graded are now heavily grassed over,

The averages of depth of leaching reported by Leighton include the mantle of
loess which is widespread in this area, The differne between the maximum and
minimum measurments is large, about 6 times. <+he writer in his field trips found
very few examples of deep weathering and these could be regarded as filled kettles.
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Shaffer seems to have been more interested in the succesion of different materials
than he was in depth of leaching. His approach is that of stratigraphy and some
readers have wondered just how he arrived at some correlations of thin lgers ‘s w1
encountered in auger holes, It is certaln that he does not discuss the pitfalls’
in the practicgl application of the stratigraphic method to the results of boring. He
mentions neither the relation of color to mechanical composition noy that older
mater:&: were plowed up by glacial movement.  The importance of the pBnomena
aescrded pannot be ignored nevertheless.

A much more serious omission is the lack of mention of the "drift deams" or
local drainage diversions which caused postglacial erosion of narrow vallpys out of
harmony with the normal preglacial landscape where the streams resumed the pre-drift
courses, The sides of nearly all of these valleys although steep are not cliffed, Their
occurrence certinaly demands consideration for it has generally been assumed
that they indicate a longer postglajcial interval than do the relatively shallow
soll profiles. It has been suggzested that prehaps rainfall was heavier than it now
is during part of this interval and that erosion went on faster than it does now.

Some of the va s could have been eroded by glacial meltwater but this is not
true of all of ¢ .

Another point which is not clear is Shaffer's correlation of all weathering of
bed rock as preglacial, Since over large areas weathering extends through the thin
residual drift into the bedrock the phenomenon could indicate a longer postgzlacial
interval than would otherwise be coﬂcluded.

Shaffer accepts Flint's conclusion that the gravel deposits of the area have
their original topographic form. In Wisconsin at least this is debatable and

the present topography can be explained by the greater resistance to erosion of
gravel compared with that of the surrounding till.

A’ point which demands much more explanation is the diffrence of the drift
material in northern Illinois and southern Wisconsin from that of central Illinois.
In the north the drift was derived from sandstone and dolomite wheras farther south
a much larger proportion came from shale, It is not easy to decide what pe rt this
difference had on permeability #x-and postglacial weathering. Certainly it is
moat difficult to compare the conditions of the central Illinois plains which
concealed almost all the rock topography with those of a rugged country which was
never so deeply covered with drift.

A point which seems very important in correlation of the northern drift is its
relation to the overlying loess. In central Illinois it is easy to see that there
are two distincbé loess deposits which lie upon drift which was deeply weathered
prior to the formation of the older loess. In the north only one loes; canbe found
and where it is thick enough tobte fresh at the base this lies” on unweathered till,
The question arises;could the weathered zone in the till have been removed by
erosion before the loess was deposited?

If we place the proposed Farmdale on a map of Illinois difficulty arises.
It was obviously the product of & very much expanded Lake Michigan Lobe which
brought pebbles of the Niagara dolomite to the borders of the Driftless Area.
Only two times are known when such expansion occurred. One is in the Illinoian
stage and the other during the Tazewell®¥WBage of the Wisconsin stage, Horberz's

maps of deposits concealed under The Hiaconsin drift does not suggestanfaxtent of
the proposed Farmdale till to the south.

Shaffer's argument for the pre-Iowan age of the Farmdale till rests upon

its relation to the previously nqmed Farmdale loess which he regards as the d
_ from Farmdale valley trains plus his own previous correlation of he &o.hl.‘gy"&ﬁe
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Tagkwgll moraine as Iowan, This is not the place to debate these points neither of
which has met with complete acceptance. In conclusion the writer feels that the
age of the border drift of northern Illinois and southern Wisconsin is younger than

Illinoian but that it is not yet proved that there is an exposed Farmdale drift of
pre~Iowan age,

Beferences not in Shaffer's report.
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October 10, 1957

Mr. F. T, Thwaltes
41 North Roby Road
Madison 5, Wisconsin

Dear Mr. Thwaites:

Thank you very much for the revised mapping along the
Wisconsin-I1linois state line. I have passed the copy on to George
Ekblaw and he believes that we can make a satisfactory blending of
the two maps with this new data.

I am glad that you favor a Wisconsin age for the area
previously mepped as Illinoian. As we are not attempting to differ-
entiate Wisconsin substages, but rather to map the tmgminus of major
readvances, the nomenclature problem may not arise. In any case,
your reservation as to the specific correlation of the drift will be
retained.

I agree that you should not attempt to compile a revised
copy. Perhaps Mr. Hanson will wish to delegate someone else to do
thet. If no one is available, I shall be glad to mske the copy and
submit it to you for approval.

We will also need some references and bibliography to be
used in a pamphlet similar to that which accompanied the Glacial Map
of North America, but I shall write you more specifically about that
later.

I am glad to have a reprint of your article on pitted out-
wash, It certainly should be differentiated wherever possible.

I am sorry that the Door peninsula map did not come up to
your expectations. It seems effective to me. I was glad that the
GSA decided to publish it in color.

Sincerely yours,

H. B, Willmen

ce: Mr, George F. Hanson Geologist and Head

Section of Stratigraphy
end Areal Geology



v O . 41 Y. Roby Road,
e ; : lhﬁl 5] Wiﬂ"
, 26 Sept,, 1957

Il. : Hu B. Wulm. :

- Nlinods Ceologlenl Survey,
Natural Resources Pldg.,
Urbana, I1linods

Dear Ty, Willmen:

R : I hope you +413 pardon tho long delay in enswering yours of

2 April, I wanted Dr, Blaelke to work with me in the £i0ld and he coul! not go
until just before he went into the field for the swmmer, I wrote up the »ojort
anrd drew the map but eowld not got his aprrowal wntil classes started this weal,
Inelosed are { you may lkeen all of them): (:) a vewised vroion of my review
of Shaffers asm paver, (<) copy of my poper on pitted ocutwash, and (3) ecory
of report and map on “Oparation Stato Line.* the resnrvey of the cyen cost ef
Walworth, ‘iseonsin,

H#ith reg-¥d to your sesSond paregpaph 1 thinic our mapping neor 88, Croix
Falls is correct, e separabed pitted ounbwash fyom endnoraine in the later
worlte i0 is iutewesbing that Miint does not seom to recognize such a thing as
pitied outwash, Lreheps it is not well developod in tho ocst or in South Dakoba. |
It wag ueseribed’ 'wong dgland lone BE0. -

vath regard Yo the botion of your first page 1 think Pou m‘u.it moan dugory
River not c¥ecic, If you will study the euadrengle ( forsot ifa nome) jJust eeuth
0i Janesvilie, Wisconsin you wiii {ind that the ontwash of the Rock maie &
weiinile dam aocross the south of the Yecatonies, 'est of there this valley
is yery 1lat wibh very intricake meanders. I never bored to test the sediment
bub am confident it 49 a lake deposis., The outwash along the Supan never
Joined with that of the Rock, Boing gonfined to Viseonain Amw nigead this
relation,

With wregard to lakes mrth of the gleeia] marpin we have 134t)e Aefinite
data, “ut they simply must have exicted and the fool thot charelines verd not
found is matched by the weal shorslines of some fary lcles or oyor 6f soms
Viaders lakes, "o bave tomt lewsls from dolfa fronts and not Sron shorolines,

vith respect to Fammadale drift I wish to thank you for your sommenta,
Dr, Black and I thought th ¢ the ¢oge for Tazewell age of the suprescd, X1lincian
in Uiseonsin i¢ reasonably pood. Mut we 4o nod nmpec bo morvins 18 an famdnle,
The motter of ice lobation is imvortant, OClaciers wers not 14 animals which
6o uld move in any ‘divention, lobation wag soverned by definite physiea) lavm,
Pending a poper by Iedighton I am holding the auestion opam, Seils non $211 ne
that the elay faction of the loess esme From the west ond not Prom 2loeial asift,
I have not seen any of this wowle published,

. 3ince 1 wag laid off the firat of July I am no lon~er sonmeatad with the
Sarvaey and shoulid bn addiressed as sbove, I am not at all sore T ean Ao any
uwore work on the yroject, Certainiy I do not went %o wndertake any more fine
drafling, I mean fine tezture nod mality. iy oves will not vormit rmch fine
Woric, :

It is Soo bad my mep of the Door Pemimsula is so poor, I never hed a
gogond peovd,s 1he wod ¢oioy is mtire)y bo0 wealts :

I dc not inbend to puulish the ezmmr raviow aa w:ht.an fa worzing on the
problen snd w2ibing & vaper on its 4hat is unloss he daaires ne to,

Gingeroly m_zrs,

~



26 Sepb., 1957

oe. M, M, Loighton,
611 West Pennsy wania Ave.,
Urbanas Illineds

Dear D¢, Leighbont

 Thank: you £5v your leth® of the 15th, I anm
enclosing horewirth rovisel ascxy of a Poviev of Sha flore papar
on Mdnmdale drift. You mey koop 48, I do not fatend o
publish 4t wnlecs you degive fop you. %% whtinz alony dhe same
:I.Snos as I wnderstand &%, .

Soils man tell me the fins or clzy fraction of looss in
Iiiinods is not dorived from flaclel 2ilh but drzom the wesl.
I have not gone on to this, I do not Shink £% ie yob yubifshed.
The matter of lobation of the leco is o foBel woint acalnst
Shaffers mapping, Glaciols werc not unu andmais whish conld
go in any direction but sboyed vhyaleal lavs In corendins oub,
Or. Black and I egreed tha® the ovidonse fovors o Tszewsil age
for tha arif$ In Wilsconsin., I 4id have two Jesyp oles
%0 caloarocous material which may be fillod ketiles, I think
Shaffar trlod So mako his re.ort chord Bul 18 then dogs not
state his case Clearly, I am holding uwy o inlon open pending
seeing your pepads =

Sincerely youvi,

Its too bad my mep of the Docr Pemdusuls Is 9o woor, 1 nover
had a gevond prood,



MORRIS M. LEIGHTON
611 WEST PENNSYLVANIA AVENUE
URBANA, ILLINOIS

Sept. 19, 1957

Dear Thva.tes:

I have your card., If you would like to have me
read your reviged criticism of Shaffer's paper, inasmuch
as you have made changes, I should be glad to do so.
Since I commented on your first critieism I have spent
some time in field review. I agree with him that there
was Farmdale glaciation but much more limited than he
propoged. Some highway cuts and augur borings on the
divides reveal weathered Illinoian drift under Farmdale loess,
and there is a tell-tale of geomorphic evidence consistent
with the stratigraphic, I am now writing it up.

Sincerely yours,

Doty



26 Saptsy 1957

Dr. Paul R, Shaffer, I
t of Geology,

University of Illinods,

Urbana, Illinois

Dear “p, Shatfert
T am anclesine for vour files & ooy of

the revised revisw of rour resant ro ort en Fwidnle IPL0E,
It wvas weitton iy Zor avgument with Willman

' on the ecrrelation of thies area in ‘iceonsin on the now

g'aeial mep, It 1s not for lication unless Ie,
Leightor wants 48, I wmderstand he is widing o pajer

~ along the same lines. T ar gencing his 2 oy,

I feel thet your conse fov rpost-Illincian aze of tha arirlt
drift is sood bub thinic thet the metter of emaetton of
a new subsbage aculd be swrlsinad ruch ~ore elesrly,
There are serious obeticlals %o 4% which I Just
¢ant expiain heve includiag Yhe soures of tie icess.
Soils men %ell me & gulte dAfTerent ctomy on thot,
Ledighton $old me he Jid not sgwee chout the Sheldbyvilie
Mﬂ correlation,

It 45 %oc Bad my map of the Ioor Tamingula 1s so
poor, I ancvor hod a second prool,

| Sinceroly youPu,



Dr, H, B, Willman,
I1linois Geological Survey,
Hatural Resources Bldg.,
Urbana, Illinois

Dear Dy, Willman:

The problem of answering yours of 4 pril 2 has remained with me
gll summer., The field work which wmmxdidk Ur. Black and I did was just be¢ffore he
went in the field so that I have had no good opportunity to talk it over with him
until school reopened. Enclosed are: (1) a revised version of the review of
Shaffer's paper and (2) a report on the resurvey of the Illinois —Wisconsin
state line east of Walworth,

Wit regar & #’W ond paragraph I think our map is correct on the matter
of pitted outwash cap-ped in using this word because it occurs neither in
the legend of thJ new map nor in Flint's book, Apparently it does not occur in the
same way in eastern United States as it does out here although it was deseribed
on Long Z¢ Island long ago.

The Illinois line problem is fully discussed in our r eport with map.

With regard to the paragraph at the bottom of your first page I think you must
mean Sugar River i~ If you study the qua just southwest of Beloit you will
find that the Rock outwash blocked the mouth of the Fecatonia making a lake. The
Suzar meanders intricately in this area. We have not seen it in the field.
recognizable outwash extends down south of Brodhead in Wisconsin., The lakes outside
the drift border existed. They simply had to but the shorelines which were never
well developed are ummappable., We checked one of them by a boring which found lake
clay under peat., TFor tha.t matter shorelines of Cary lakes are very poorly shown
in central Wisconsin., "e get levels from delta fromts,

I was laid off July 1 and am no longer connected with the Survey. So if you
want any more work done ix.—eannob-»'be-,‘b;n_me.
1" "“’--_;‘ A = ‘1" 2 g,:&‘_

Sincerely yours )
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woperation state 1,Ine "
glacial geclogy of the Wisconsin-Tllinois state line east of walworth, wis.

Introduction. When the glagial map of wisconsin was compiled by Thwaites
in 1956 it failed to agres with either the map of r118R&Me or the earlier maps
of wisconsin cheifly that by Alden ( Alden, 1904, 1918). problems raised by this
faet comprise; (1) interpretation of soil profiles and soils maps, (2) use of
terms for glaeial and glacio-fluvial deposits, (3) the relative importance of
topographic forms versus sediments in glacial mapping, 33:!1 (3) the existance of
a "pelavan Glacial lobe" as a distinet feature., All of these problems have been
under discussion in the sourse of field tripre to this area over many years but
the field mepping necessary to their solution was not attempted until h‘{o—% of
1957 when Thwaites and plack spent slightly over one day in the area. porings,
soil profiles and air photographs were neglected in this study for lack of time.
Nevertheless many chanses were made in the classification of the glacial deposits
as shown in the accompanying map.

gonditions of cag.l_.h(w:gg. Glaeial mapping of this area was severely

handieapred in the earlier studies of the area by several factors: (1) assigmment
of areas te=oever made to Chamberlin, Leverett, and Alden appear to have been
limited by the state mdarywhiqh they were not at liberty to cross to any
moterial extent, (2) topographic maps of medioccre quality were available only in
wisconsin and those of Illinois were very crude reconnaisance surveys, and (3)
the interpretation of the conditions of origin of sediments (sedimentation)

was then very slightly developed. It jeems probable that naey a very careful
and conscientious wﬁcu? ecould have been impelled to accept the results of his
predecessors ( rlates 1 and 3, 1904) ,Anohher fact which must be remembered is
that all the early mlegisy'“mmroot. ‘hey could not transport equipment
for digeging or boring., Road cuts and gravel pits were then very slightly
developed. When 2 horse was used it was often difficult to find a place to hiteh
it while the geologist got out to ezxamine an exposure. Many exposures did not
pass through the weathered zone and soil profiles were then poorly undersood,
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It is small wonder that the geologlsts of 1957 reach different conclusuibns
and this ie no discredit to their pm{é.

Soil maps. The entire area was covered by soil maps which were published
in 1923 and 1924 (Vhiteon and others, 1923y 1924), fThee maps are of considerable
value for they give the results of many shallow borings( probably limited %o 3
feet) but perusal of the reports show that the mappers mast have had a very limited
kmowledge of glacial geology. In fact they were not encouraged to learn much
of that branch of seience, it seems likely from the deseriptions that the u§u
soil series is thin loess on weathered till. 7The Carrington series aprears to
have somewhat thicker loess mainly on tildk. An exception may be the deep phase
of the Mgami =211t loam where coarze material is absent, Thie may be loess on
assorted drift. The Fox and waukesha series are obviously on outwash with either
thin loess or no loess. The Rodman series represents kames and eskers. ui,nu
stony loam iz similar and it is far from clear how it was distinguished. The
poorly drained soils, Clyde and (enesee series, call for little comment.
the soils mepe cannot easily or definitely be translated in terms of geology.

The statement that the soils men were nd encouraged to use geology i= based on
a conversation by Thwaites with the late 4. R. Whitson who was in charge of the
goil mapping.

- TAZEWELL DRIFT

Marengo joraine. The only part of the area mapped herewith whieh cané
safely be aseribed to the T_zewell substage of the wisconsin arift is the small
trigagular tip of & ridge west of the higher moraine southeast of walworth,
wisconsin., This is the continuation of the Marengo Moraine of I1linodis which
h-s been studied by Thwaltes as far south as its type loeality at yarengo, Illinois.
e ritgs A Nighily pilifel sl smefbe of pralo-gey W11, The dopth of
weathering is slight. gimilar till was distinguisehed by Thwaites in samples from
several wells in Wisconsin but present knowledge does not permit of mapping its
subsurface extent in wiseonsin,
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A1l the vemaining drift of the arves mapped by Thwaites and Rlask ean
be elagsifisd as deposits of the Gary substage of the wisconein drift.

Derier yoraine, fThe Darien Moreins wes named by slden, It is recognized
as the margin of the gary drift of wisesnein and was not Pruced far inte Illinois
by its diseoverer. Iater mepping by 11linois geologists hos demonstrated that it
extende south of the border in & direction more southeasterly than that of the
MoYengo Wormine as ic well shown on the 10 foot interwal marvard quadrangle of
Tllinods. This overlap at an angle of sbout 30 degrees demonctated a shift of ice
source towsyd the west so that different mmberials were pleked up Ly the fce from
those found by the westwarde-moving Tazeweld ice. 7he relstions of the two moraines
are shoyn in the portion of the Harverd quadrengel published vy Thwaites ss Fig.
51, pet® ( Thwaites, 1956, p. 40) the Darien Moraine hae variously been salled
wedt Ohieago and valpareiso in I1linefs (Alden, 1932, pl. 2, Hovber, 1953, fig.?)
The mep pubYglhed by Thwaites demonstrates the cceurence of nemspitted outwash
in the reentrant angle between the moreines southesst of Har¥ard, f1lineis.
mhis feet demonstates a lapse of time sufficent o melt all the residunl iee
masses loft in the wastage of the ice which deposited the Marengo womaine. Such &
lm-ofti.h“bhmnﬂnhnwm It does not cheek
nﬂ-mmmmwmuthwwaamm

wwwwuﬂtMmtmhmmm“aottmtm

are unkmovn to many glselal geologists, !thmmtm&heimnmuhﬁsf
1mnmm1mormmm1myurun1teamunwumtm.
PitMMmmlymiMhamwMtu(Mtn.lm)awd
which is enclosed, !thhntmlmhaphmm”muutwmth
Largo avess in rough topography. 1In such regions deposits alongside the ice in valjeys
are colled "lame berraces’ or "les-contact deposits, In the plains space between
kottlos is lorger and deposits may cover entire countics, In places the kettles or
pthmu‘gedine&mlu%mstmwmmuah@i&tmm
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lingered longest becgse of its thiekmess, 1If there are no pits in on oubwash plain
© 1% 4s elear that the only process which could destroy residusl ice mssses is & lapse of Fiw
Vime suffieffS of mels tham, Bmos he dovkr/bubion of menpltted cutvash shovs She
borders of drift of separate substages such as the Osvy substage, Alden's mapping
ie impossible,  The till of the Derien Moreine is hisher in stone eontent
than that of Yarengo Moraine probably bocsuse the ice rendvanced over older outwash
deposits, Am-fm“m«tmmmﬁihmmmmmmm
gravel pit at Yontens, This loeslity has been visited by many elasses in glacial
geology, Ksmes are more common in the Dawien Mopaine than in Marengoe Moraine,

Gpoun) Moyeine, Tast of the Darien Moreine is a considewsble exbent of what the
present writers Serm "ground moraine”, “his fs gontly rolling evcept along the slope
south of lake Ceneve where it is disseetod by revines vhich lead down to the lake,
Many of $ho ravines contain syrings, Jho basin of lake Ceneve is a kettlo aue to
the nelting of an ice Femnent vhich prebably lay in s preglactel valley vhich indente
the border of the Wisgara delomite, The ice mujt defe from an advance carlier than
that which deposited the Imrien Woraine yot the eollapse of the surfaee aprears
to be post Cary for the basin was mot smoothed by moving ice, Tho extent of the
cutvash belovidh Terien $111 fs not dafinitely kmovn for the distribubion of wells
which demonstrate oubwash below $111 4s 1dmibed, It could be that a large portieon of
the upland south of Lake Cemevs is an overridden oubwesh plain lilke that at Jonbann
but this hypothesis canmot be regarded as proved,  Throughout the arcs there ave
small kemes ond othor nffginel fentures vhich apperently led Alden to mep much of
it e endmoraine, The present writers, however, regard these rough stony aress
simply =0 strsy merginal deposits formed during the wastepe of the Darien ice.
The s6ils meps classify this aves as Mjami and Oc¥ringbon silt lomns, the basis of
uﬁw&:mum«nu‘%uumm. These soils appoer
to have all Deen formed by weethering of $il1 bolow the loess cover,

Gomos Morsing, Alden mappod o Genos Moreime vhich axten{from the Mrien Moraine
s¥%0ith of the state line and thence east and morth of sast %o a reentrant in
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southwestern Xenosha County., This morsine was the basis of the Delaven Glasisl Lobe
Mm«mmua%mw‘%-pam' The only part of this
troot vhich ot all suggests an endmorsine to the present writers is just morthwest
of Gonoa, Thare the north side of a plinteau slightly higher than the rest of the
eountry has 2 north-facing slope of sbout 60 feok, The high aves to the South of the
mmmpyamnummummmmunnmm
of over 920 feeb, On tho volls map this ares is mapped as Uarrington silt losm,

To the west the HeHemry (madrengle with 10 foot intervel fails to show eny sugpestion
of an enduoraine, Nome was observed in the field, To the northeast the swwgiwm
moyadne was magyed along the kettlos of kettlos of Pow ers, TWin and Pell lakes,
Ho suggeetion of merginel deposits could be observed along this lime, To explain
the differense of opinfon it is necesssry So reesll thot Alden vegaved all kettles
as indiestors of marginel deposite, This gtatement is based on what Thwaites learnmed
from him during the field sessonm of 1507, ibandomment of the hypothesis of the Cenom
Moraine dres mot axpladn the high eres west of Gemea, It could be due %o Soposvaphy
mmmmmm»muumutmmww

WWMWM&WMNM

Delawgn Glseisl lobg, The date prey emted .bove make s staveng cose against the
existanse of such o mapiked Delavan Glagial Lobe as that mapped by both Chemberlin
ani Alden, AcGptance of such a lobe would make the Derlen-Oenos ice eross the
bagin of lake Gemgva at right angloes, Such a southerly ice motion is not supporded
wam-m(minmnmum”u)um(numum
ot all), It cesbeinly does mot £1% with ¢ ho pitted oubwash plain of the vegion
around Twin lakes or the veecent mapping of moraines in Illineis ( Alden, 1932,
Horberg, 1953), e eause of the lobation aserided by Alden, the preglacial Tray
valley, appoars to the predidt writers ss insdequate, It 4s high time that the
Delawan 0lsedal Lobe ns & dlstinet feature be forgotten,
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Pittod outwash, 7ast of the Dardien ground moraine there is an extensive
ummmmﬁnwummmuw only
mmwwmmmmmw«mm
gravel . Most of these ave marginal deposits or kames, m,:mmm
nediocre Soposraphic maps could be southwest-trending dmmling, This avea is
mapped g Wewkesha and Fox soils. A considerable area eest of Twin lakes is shown
on the soils map as the deep phase of Miami silt loam, Although that soll sewios
mmhutmuwumm‘mmmﬂﬂh-wumw
between this posaibly till-govered aves and tho sres of Fox soll which was recognised
as outwash by Alden is shown by = fine dotted line on the map, The course of this
border doos not sugmest the margin of an overriding glacier., The legned of the
gsolls map vecords that the borings on vhdeh it was baged aid mot find any coarse
material bolov this silt. In those days mest borings Ai4 not go deeper than thres foot,
An ares Just cast of Gemoa was mepped by us in the £41Ad with no visible exposures as

w~d  growa movats” This may be an error for part of the ares is shown as Vaukosha on the

soils map, If so, the outuash pladn is continuous engt of Gemow, Bowrings are
needed to sebtle this point, as well as the true nabure of the Miami oilt loam area
farther engt, However, there is no question of the interpretation of the area around
Twin lales and to the north and northwest, This plain slepes gently south frem
Mwmmmumw«m:-mmm. Frecise
elvations are mot given on the old topographic maps and would be hard to diseriminate
because of the loess cover, This ares is obvicusly Cary drift omd cannct be
Barly ¥isconsin ss shown by Alden, There is no evidence of an everridden outwash
slatn, |

Zakor? Alden mapped the grevel ridge which trends mortheastesouthwest Just morth
of Gemoe as an esker, It is situsted in pitted outwash bub its southwest extonsion
is the supposed ice contact fage of Alden's Genoa moraine west of Oenos, ‘he twe
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mey be parts of the same deposit, m_mmumum:{mum

evidence on this point, The gravel vhere examined in a pit near the north end is very
bouldery and dipe toverd both flamls of the ridge, It eculd be either o tvus ssker

mmmﬂuuamﬁumhﬁmq&mwmam
Msmmmwmumm On our map this aven is

shown only by o dotted lime, Oerbainily it is mot like normel eskers which oecur in
ground moraine,

Yelperaiso loreine. Tast of tho pitted outwash plsin deseribed above is tho Val-
paraico Mowdne as the Gewm wes used by Alden, It is very difficult to deseiminate the
vestorn border of this moraine for it grades inte tho coarser phase of the pitted
outvagh =nd is much eut up by later srosion channels which branch ond reunite smong the
morainie hills, Mush of the moveins proper is composed of tiue kemes, Sush deposits '
are rmeh more irrogularly bodded -nd coarser than is comnon in trus outwach but theve
14 every cyadation %o the crevesse fillings formed in eracks between rosidual ice
mmmmmﬁm'mmxmumummmuam.

Vlint appears to use the tewm "ice contact deposits” for both types with no att@mpt ot
alserirdnation, “hw present writers exaluded frem the moyeine the yesants of tho outvash
MMmmmwauwﬁ’ﬁmaumme
hills, A large part of Alden's mapping was followed on our mep, Mmswxe Iata in the W
awmmmnmwﬂummnmmw

Moraine wos a yeadvence of the lce. If it were the time lapse was much lose tham that wiebe
which precesdsd $he formation of the Derien-Vest Chicago Moraine -nd did mot mexk

s distinot substage of the Wiseonsin glacdstion, It shows icew hich moved almost due
wost up the dip slope of the Nisgars dolomite, ﬁmsmaamm
lobe,
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Dyadnsce ways, On the map the term dreinage waye has been applied not only %o
channels ovoded by gieeisl meltwsters dut also to wrpitted oubwash south of Valvorth,
The ehange from deposition to evosion by the msitwators need net hers be discussed,
There was some local erveion by the water from melting isolated ioe msgsea, Sush wos
the origin of the lovlanis avound Imk large kettles such ne the pleinm ot Pontena,
Fo sepavation vap made on the mep. The dredncge chenmels show only o few kettles
but Silver Leke, Comp leke and & mwiber of smalier lokes lio in these evosion lines
suggesting thet all jcs vesiduals had not melted by the btine of the later meltwater
erosion, No altemt wes made $o t¥ace these chammels to the morkh but appavently
they corriod dvsive e frem Aldons Third Terrace of the series st Begle, Wisconsin
(A 1den, 19004} The existing maps arve net scevrste enough to work osut $hds problem
for they shov no instrusental elowations, The bdowders of the chammels arc mot everywhere
cleny eut and casy to mep, Tox River { not tols confused with the Fox River of
northeagborn Wissonsin) ic only inelsed o fow feot below the chanmel botbons,

Conglugion. Mepping by the weiters (1) inereased tho apes of mspved grownd woyaine
at the expense of Alden's bternminal or endmornine and what wes shown ass pltted outwash
on the flret dralt of $he new glaclal map, and (2) Alsposed of the ides of a Delaven
Glaglal Lobe leaving only a slight Bulge in the border of the lake Hishigan lobe
to represent this facbure,

g W ga:ig‘mmurm Mmmin Olnelert V. 8. Geol, Swevey Prof,

Addeni, ¥, Oy, Ouaternuey goology of southesgbern Wiseonsin: U, §, Geol, Survey
Prof, “aper 108, 1918

A lden, ¥, 0.y Glaeisl Goology of the centysl statd: 16th Iitemst, cesl, Oomgres)
mxi'maumm R

M&u. "! m "M‘w pittod outwash: Jowr, Geslogy, 241

klu&. Fleisbocsne mmbemmsammm in northecgbern
: IR.MS Iliinols Geol, Survey FPrapt, + Yo, 168, 1953
Whitson, A\, Rey ond others, Soil Survey of Mmami Kenosha sowsbles: Visaonsin
Geol, and ¥ab, Med, Sorvey Bull, 568, 1922
Whiteon, A, R, and othors, Soll Survey of Wslworth Counbyt Visgonsin Geol, and Nat,
Hist, Survey Bnll, B6C, 1924



“gperation state 1Ine "
claecial geology of the wisconsin-Jllinois state 1ine east of walworth, vis.
Introdustion. vhen the glasial map of wisconsin was compiled by Thwaites
in 1966 1% falled to agres with sither the map of T115M884s or the sarlier mape
of visconsin cheifly thet by Alden ( Alden, 1904, 1918). problems redsed by this
fact comprise; (1) interpretation of soil profiles and sofls maps, (2) use of
terms for glacial and glaelo-fluvial deposits, (Z) the relstive importance of

topographic forms versue sedimente in glaeial mapving, ynd (2) the existance of
a "nelavan glacial Jpbe" as a distinet feature., A1l of these problems have been
under diseussion in the sourse of field trips to this area over meny years bub
the field mapring necessary to their selution was not attempted until m of
1967 when Theajites and Rlaek spent =lightly over one day in the area. poringes,
soil profiles snd air photographs were neglected in thie study for lack of time,
Yevertheless many chances were made in the elasesifieation of the glaeial depoeits
as shown in the accompanying map.

gonditions of earlielwork. clasial mapping of this area was severely
handiespred in the sarlier studies of the area by several faetors: (1) assigmment

of aress to-eewer made to Chamberlin, reverett, and Alden aprear to have been
limited by the state bowndary whieh they were not at liberty to cross to any
moterisl extent, (2) toposraphie maps of medioers quality were availsble only in
wiseonsin and those of Illineis were very crude reconnaisance survervs, and (3)
the interpretation of the conditions of origin of sediments (sedimentation)

was then wvery slightly develored. It Jeens probable that Aldemm a very careful
mmmtmmdm’mdmmmnmumtmmnuus
predecessors ( Plates 1 and 7, 1904) smohher faet which must be remembered is
that all the ummmst;nmmt. *hey eould not transport equipment
for digzing or boring. Road cuts and gravel pits were then very slightly
developed. When a horse was used it »ac often difficult to find a place %o hiteh
it while the geologict got out to exmnmine an exposure. Many exposures did not
pass through the weathered =one and soil profiles were then poorly wndersood,
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numlwmmtmmmorxwmummt coneluspdons
mm-tcunmsuwpm.-{o;-.l

§oil maps. The entire ares was covered bty soil maps whish were published
in 1923 and 1974 (vhitson and others, 1923 1924), Thee maps are of considewable
value for they sive the results of many shallow borings( probably limited to 3
feet) but perusal of the reports show that the meppers must have had a very limited
knowledge of glasial geology. In faet they were not ensoureged to learn such
of that bransh of seience, itmmmmum;tmmtm:;m
soil series s thin loes: on we-thersd till. 7he Cerrington series appears to
hove somewhat thicker loess mainly on #11}, An exception may be the deep phase
of the ygami 41t loam where ecoree materisl is =besnt. ~his may be loess on
aseorted drift. 7vhe Fox and waukesha series are obviously on outwash with either
thin loess or no loess., The Rodman series represents kames and eskers, liﬂl
stony loam 4= eimilar and 1% 4s far frem clear hov it was distinguished. 'l'll.
poorly dveined soils, Clyde and (enesee series, call for little eomment.
the soils maps cannot easily or definitely be translated in temms of geology.
7he statement that the soils men were ndt encoureged to use geology i= based on
2 conversation by Theaites with the late A. R. Vhitson who was in chamge of the
g0il mappring.

¥ TAZEWELL DRIFT

pMerengo poraine, The omly part of the area mapped herewith which cans
safely be aseribed to the 7_sewell substage of the wissonsin drift is the swall
trifagular tip of & ridge west of the higher moraine southeast of walworth,
wiseonsin., This i the contimmmtion of the Marenge Moraine of I1linode which
hos been studied by Thwaites aes far couth as ite type locality at yarengo, 1llinels,
The -ridge e mm!:sunu-mam.ﬂs«p;m ti11. The depth of
vesthering is slight. similar t111 ves distinguisehed by Thwaites in samples from
several welle in Wiseonsin but present knowledge does mot permit of mepping its
subsurfage extent in wiseonsin,
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All the remaining drift of the ares mapped by Thwaiter and plagk ean
be elassified as deposite of the Oary substoge of the wiseonsin drift.

Derien yoraine., The Darien Moraine was named by glden. It 4s recognized
um-uuurmmym«mm,u-ymmumnm-
by ito diseoverer. later mapring by Illinois geologists has demomstyeted that it
extenis south of the horder in s direstion move southeasterly than thet of the
M.venge Moreins of is well shown on the 10 foot intervel marvard quadmangle of
Tidnofs. 7This overlap at an angle of nbout 30 degress demonstated a shift of fce
source towsed the west so thnt Aifferent materials were ploked w by the ico frem
those found by the westwardemoving Taveweld ice, 7he relations of the %wo moveines
ave shoth in the portion of the Hervewd quadvengel published oy Theaites as Wige
51, p=t0 ( Mwaites, 1566, p. 40) 7he Derien Moreins has variously been oalled
vest Chiesgo and yalpavedaso in nmtmxm.m.z.m}im.mm
The map pubfinad Uy Hemites demonstretes the ccourence of nem-pitted outwash
in the yeentrant angle between the momaines southesst of Har¢ard, Tllinods.

This faet demonstates & leves of time sufficont to melt all the residwel ice
moses 1of% in the wastage of the ice whish deposited the Merengo wvomine, Such a
lapee of time is enough to demonstmate a differdnt substage. It Goes not eheek
u&mmmmmmnmmamm

wﬁs&ummwmmwmm

et iR A

mmummwu. 1% 4s not montfoned ia

wwmmmefmmlwcxumaammmmmm

MMmmmmmumwmm(mw. 1926) o eopy of
P4 _

t in
which is enslosed, It 4s best Wmawmmuus prosen
: muMummmm

“ tn the plain spaco bobwoem
cover entire scunties, In places the lkettles or

1 the fco
ﬂhm&ﬁh%“mﬁ%ﬂmmnm
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lingered longest beed se of its thisimess, If there are ne pits 4n -n owtwash plain
uummmmmmmwmmmuumum
tine surfiofit ob nelt When, Hemoe tho dystr Tublon of mon-pitted cubvash shows the
borders of arift of sepsmate substages sush as the Cary substage, Alden's mapping

is dmpossible,  ‘he 411 of tho Devien Horeine is hisher in stons combent

than th:$ of “avenge Horaino ;robebly because the ioe rendvansed ower older outwagh
doposits, A comtast of the “arien $111 on owhgsh 4 vell axposed in the lange comerell;
grevel pit ot Tombasa, iz looality has been visited by meny classes in glacdal
goology. Rames ave more oommon in the Daslen Mopaine than in Haremgo Horeine,

Cpownl Mosaing, st of the Dapden Movadne is a consideweble exbent of whot She
presant writors Sorm “grownd moraine”. This is gently volling ewsept alomg She slepe
south of lale Conevs whore 1t 43 dissested bv yevimos vhich lead down to the lake,
Hoay of the Pavines condain syeines, Thoe basin of Lake Oemove is & kobtle Gue %o
mm«nmmmennwmqwm
the berder of the Wiogame delemite. The %08 m & doboe from an sévence saviier than
that vhdeh Aeposited the Marden Moraine yob the sollapes of tho gurfoss appeats
%o ba post Oary for the basin vas not smoothod by moving lew, Mhe elest of the
outwash belovidh Drlen $1) 4 nob dafinitely lnovn for the dlstefbubion of vells
which demomsteoto obwsch below $311 45 limited, It could bo that & Jamge porbion of
the upland south of Lake Cemewe is an overridden owbwesh ploim lfke thot st Jontems
but this hypothesis cenmet be regnrded me yroved, Threushevt the aroe theve ave
amell keoss and sthor sizinel fectures vhich apparontly lod Alden to mep much ef
it se endmernine, The prosent writors, hovevar, regard these rough stony aross
simply cs steey mempinal deposits formol during the westese of the Iawien ice.

The sofls maps classify this aves as Miemi ond Oceringbon silt loams, the basis of
n%wmwmnﬁunmam. Those soils spposr
to hove all boex formed by weethoring of 3411 below tho losss cover,

Omgs Nogndng, Aifen mepped o Gemoe Moreins vhich etons fyes the Mrien Novaine
Just-50dn of the state 1ne snd thenos sast sad novtk of cash %o & yeembremt fn
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southwestorn Kenosha County. This moraine wog the vasis of the Ielevan Glaeial lLobe
e vas dsceribod in Aol Professton Paper of 1904, e enly pert of this
troot vhich ob 2ll suggests an endmorsine to the present weiters iz Just northwest

of Genocs Thove the north side of a plhatesu slichbly hicher then tho rest of the
eountry hos o northefasing slopo of sbout 60 fock, The hish aves to the Gouth of the
mmm;ﬁmmwuummun-m
of ovar 920 feel, On the solls mep this aven is mapved sz Owrrington oilt losm,

To the west the Moilonry ‘madrangle with 10 foot interwal falls %o shov sny mrestion
of an endmoraine, Nome wns obsorwed in the fleld, To the northeast the st
noyaine was mapped slong the kettlos of kettdwe of Pov ers, TWin and Pell lakes,
¥o susgestion of maxginal deyosite couli bo observed along ¥ids lime, To exrlain
tho diffevence of opinion it i mscossary to Peesll thoé Alden vegaved =1l keStles
as inddestors of mewgine) deposits, This statement is Baged on vhat Thwaltes learmed
from hin durlng $ho flold secson of 1907, iDdandomment of the hypothesis of the Genom
Noveino doos mot ampladn tho high awes wost of Gemoa. It could be dus to topomvuply
Vhidh mbedatod the Juwien nivencs or mighb be assoefated vith the eskor mepped by
A lden northoest of OGenca and heve desoribed below, It Limes up well with the

anmﬂm thmmnhﬁ;‘m * { Alden,
w Tho date pref ontod -bove make o'btareng cose the

oxistanse of such a meyited Dolavan Gl-eial Lebe g thot mapped By beth Chemberlin
apd Aldem, cepbence of such & lobe woull malke the Daplenefomon ico oress the

basin of Jake Gomews ot wight angles., Such o seuthaply loe motion &s mot mppored
by oither stelae (thewe ae mno cuberops in the arcs) or drwdins ( alse wars i present
at all), It earbainly does not £1% vith ¢ ho pitted oubwash pladn of the wegion
around Twin lakes or tho weeent mapping of meraines in Illdnels ( Alden, 1932,
Hovbare, 1053), Tho csuse of the lobation aseribed by Alden, the preglaeial Trey
valley, appears to tho pwedfbt writews s imedowunte, I% s hdzh tine Shat he
Dolawen Glogdal Lebe s 2 dlablnct featuve be forgotten,
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Bitted outwngh, st of the Dawien grownd woweine there is an axtensive
pitted outvash pladn vhich urled most of the prowxisiting topoprerhy, Only
sell remnants of this landscape projoct through the covering beds of sond and
gravel . MHost of these awe mawginal deposits o- kames, Seme Judging fwes the
mediacre torographie maps could b soushwost-twending drwnlins, This aves ia
magoed 28 Wauicosha ond fox sodls. A songiderable aves enet of Twin lakes is shown
on the g0ils map as e Seep phose of Mlaml 841t loom, AlShough that soll series
mm«:mnqmﬂuhmmmm@ﬂunam
MMuM mzmmmmmmmm ‘&.m
mmmwmmmmmmdmmmﬂm
. as oubwesh By Aldes is shown by & fine dotted line em the map, The course of this
Yorder does w0t suggest the mergin of an overriding siseier, The legned of the
soils map records that the borings on which 4t wos Dused @44 net find eny cosree
material Dolow Ghde silt, h‘M&muﬂwmmamm“fﬂ;
An apes Just esst of Gemsa was mepped By us in the £4fiba with no visible exposures as
ground moradnS” This may De an error for part of the awres s shown s¢ Huseshs en the
‘sodls mip, If sos the oubwesh ploin is contimaous ecst of Gemow. Dorings ave
noeded to sebtle this polind, ss woll ag the truo mabdure of the Miasd silt loam ares
farthoy onat, THowover, there is no question of the inlerpretation of $he ares arount
w:dum_ummmm.ghhmmmwm
slevation above 000 Yoot o aboud 060 feokmmdmwy its southoma park,  Prestse
elwagions =re not given on the old Yopographic maps and woull be hawd to diseriminete
beomnse of tho looss cover, Tils sres 18 chvicusly Cary @rift cad eonnot De
Heyly Wisconsin as shown by Alden, Therc is %0 evidence of zn overriiden outwagh

- Doyt Aden mappod tho gravel ridge vhieh trenis sorthessteseuthvest Just north
of Oomon aw & osler, 1% ia sitwsted in pibted outwosh bub its soulimwest extension
L6 the suprosed 1oe gontuct fuse of Adsn’s Genow movaine vest of Gemes, ‘e two
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ney be parts of the same depesit, mmmamumsﬂﬁhﬂhw

ovidence on thic point, The grevel vhevs cmadned in o pib neor the nerth end is vewy
bouldory and dipe towhrd both flagis of the widge, It eould e efther & twuo oskar

fornod botwson deo wells or o Grevasce filiing lald down dpEng the carly phase of the
adjacont pibted outwash vhan largge masses of Lce vemained, On our mep this aves is

shown only By = dotted line, Oorbainly it is mot 1ilw novmel eshews which ocour in
gpornd poveine,

Taot of the pitted cutwesh pledn deserided sbove 4a the Vale
mmwmmmaso@wm n&swm&hmﬂ!
westors Domder of this moraine 7ur 14 erades fube ths ceavecr plnes of the piteed '
outvesh cnd $s much oub wp by leler crosicn chenmels which Wench cnd rounite smomg L
morednis hills, Muh of tho mezeine gropwr is cciposed of trus lames, Such doposits
are muth more Lrragularly veddied cad coorser than is comnen in tr¥us outwnch bub thove
19 every cradotion to the cvevasse £illings formed in ewadks belwean residual ice
magses and $he muwh pitted subwadh deposited om Soyp of sush residuel loo mumasss,

Fidnb appoars Bo wse the tewm "Soo conbagh isposits’ for Lotk Gypes with ne abbempb st
dserininilon, Ty prosant writers exaluded feen the mowadne the pemimbe of the oubwash
mmwwwmmwﬁ%amummm
nills, A lasge pard of Alden's mapping was followed on our mep, b thm
ﬂwmm.mummn@hommwmmw
Moradno vou & meadnuice of the L08. 17 1% veve the $imo lapse was nush lows then that wide
vhieh prososdad the fommation of Yhe Ierien-Vest Mhieago Moraine -l &id o mewk

& dlotinet substage of the Wlssonsin gleedsbion, IS shows iocwhich moved slmost due
woat vy the dip slope of the Niagave dolomilte, IS gives no hind of a Delawan glocial
lobe,




s |

adnece vern, o e iy U6 B g w0 S O 50 i
chemmole ewoded by glaods) melbwaters Dut also to wapltted outwash south of Welwerth,
The éhango frem depositdon 80 eresion by the meltwaters nood not haro be discussed,
nmmmmm wmmm-ﬁmmw-ﬁm‘. Sugh wag
mmmmmmmmmu‘mmmam
Yo separatien ves mde an tho map, Tho dyednsge chomnele chow omly & few loebil
umwmmmmnmwuncmmummm
suggoeting th't a1l fce Pestinels hod sot melted by the $ims of tho lsber neltwaber
erosion, Ne attemp$ wns node %o 4Pace these chanmele o the newdh but apperently
they corriod dpafns o Srem ldens Thied Tevrace of the series ab Beglo, “isconsin
{4 2dem, 1004) Tha axisting maps sve mob scowete enowh to work out this predlen
for thay shov no0 tnstewntal elowibions, o dewiors of the cwmnels aro not everyvhers
elear oub =i anay %o mup, Tx Mver ( not tote confused vith the Tux River of
northosgtern Moconsin) 1s only inclsed a few feot bolew the shormel bottems,

Sopeiuglon. Mepping by the writers (1) dnaesaced the aes of mapped ground movnine
st dhe expemss of Alden's owdmal or sndmeraine nd vhat s chown s phtted cutwseh
on thy first draft of ho mow glaelal map, and (2) Asposed of the Sdes of & Delaven
Clasial Lode leaving only anwmmmmw«mmwm
to represant this fenture.

w.g.‘:"- 3ewn Lobe of the lake Niehigm Olsefert U, 8, Gosl, Jmrvy Fref,
mw.a,hwmwmw ¥, §, Ceol, Survey
A ddos, s.,ﬁ..%mwwmmms& mx“m aesl, Congres’

l.» s Wilegy
m‘u '!.. M am%ummmmmw

- st Tllivols Ceol, Survey Prept, Invest, Yo, 165, 1063
Whitoon, A, My ond others, Seil Survey of Raeine o nd Newosho gounbiout Wisconsin
Ggol, and 7ist, Suvwey Bull, 563, 1922 ,
Whitson, A, R., and obluas, 30il Sorvey of Wolworth Comntyt vissvomsin Ceol. and Hat,
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May 23, 1957

Mr. Fred T. Thwaites
Wisconsin Geological and
Natural History Survey
University of Wisconsin
Science Hall

Madison, Wisconsin

Dear Mr. Thwaites:

I have read your review of Dr. Shaffer's paper on the Farmdale drift in
northwestern Illinois, which you gave to me at Bloomington, Indiana, and I am
enclosing a copy of my comments.

Because of your long familiarity with the region, I am particularly
concerned that you do not agree. Therefore, I have discussed your paper at
considerable length in the hope that I can clarify some of the most troublesome
points. Some points are not of great importance, but as you are contemplating

publishing the review, I feel that it is better to clear up in advance as many
details as possible.

Dr. Shaffer's restudy of this problem convinced him, and others of us,
that the previous evidence on which the Illinoian age of the drift was based is
not sound, and that the drift occupies the same stratigraphic position as the
Farmdale loess. Dr. Shaffer does not consider the isstie as closed "beyond
reasonable doubt."™ The last word on correlation problems is never spoken, but
hypotheses that seem to best fit the evidence 'should be advanced.

The Illinois Survey currently has several active projects concerned
with this problem, and we are continuing to look for new evidence and to study
alternatives. Dr. Shaffer is helping with this work. We are looking particularly
for field evidence, and we will greatly appreciate it if you can refer us to
any exposures in Wisconsin that might indicate a pre-Wisconsin age.

So far as the glacial map is concerned, we anticipate that major
differences in opinion will have to be presented to the Glacial Map Committee
as a whole, but in all cases where the problems cannot be resolved, the opinions



Mr. Fred T. Thwaites
Page 2
May 23, 1957

of the authors will be clearly stated.

It was good to be in the field again with all the Friends of the
Pleistocene.

With best regards, I am,

Sincerely yours,

IR . phitlee

H. B. Willman

Geologist and Head
Division of Stratigraphy
and Areal Geology



STATE OF ILLINOIS
WILLIAM G. STRATTON, GOVERNOR
DEPARTMENT OF
REGISTRATION AND EDUCATION
VERA M. BINKS, DIRECTOR
SPRINGFIELD
BOARD OF NATURAL RESOURCES
AND CONSERVATION
VERA M. BINKS, CHAIRMAN ! !
GEOLOGY - - W. H. NEWHOUSE — 1
CHEMISTRY - - ROGER ADAMS - S i
ENGINEERING - ROBERT H. ANDERSON
S THE STATE GEOLOGICAL SURVEY DIVISION
FORESTRY - - LEWIS H. TIFFANY
UNIVERSITY OF ILLINOIS
REPRESENTING THE PRESIDENT—

W, L. EVERITT JOHN C. FRYE, CHIEF
SOUTHERN ILLINOIS UNIVERSITY

121 NATURAL RESOURCES BUILDING
PRESIDENT - - DELYTE W. MORRIS

UNIVERSITY OF ILLINOIS CAMPUS
URBANA

March 29, 1957

Dro Fo T. Thwaites
41 North Roby Roed
Madison 5, Wisconsin

Dear Dr, Thweites:

Your cerd of February 12 was duly received, and 2 day or two ago your
criticism of Shaffer's publication arrived, I have resd it with interest.

Your first sentence erroneously states that Shaffer proposes a new sub-
stage of the Wisconsine The Farmdale substage was proposed much easrlier, The
rame was first proposed by me for the M"pro~Wisconsin® loess in a paper given be=-
fore the GSA at its meeting in Chicago in 1946, and in 1947 used in our "Itinerary
of State Geologists! Conference on the Ioess Deposits," and then used by me in
1949 as the neme of the first Wisconsin glacial substage in "Itinerary of Field
Conference, Late Cenozoic Geology of Mississippi Valley.® ILeter it wes used in
"oess Formations of the Mississippi Valley," by ILeighton and Willman, ir Jour,
Geol,, Vol, 58, Noe. 6, 1950, I have never been satisfied that the drift in
northern Boone County and eastern Winnebago County was as old as the known Illi-
noian drift, but when I wrote my 1923 peper there was no category for it in the
known Wisconsin, So my naming of the Farmdale substage did imply a glacial valley
train from a glacier whose drift sheet was as yet unknown, That was one of the
reagsons wiy I assigned Shaffer thet area in 1953,

I have noted a few minor points by merginal notes.

In conrection with my current preperation of a critical synthesis of
our knowledge of the Pleistocene geology of Illinois, I have been devoting some
time during the fall and winter to a review of northwestern Illinois, particularly
the matter of the relationship of the glacial deposits to both the source rocks
and to the geomorphology of the area,

It seems that you and I are thinking along the same lines, at least
for portions of northwestern Illinois,

Sincerely yours,
Me M, Leighton 5
Chief, Emeritus

Enclosure
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Comments on the review by F. T. Thwaites (March 27, 1957) of
“"Farmdale drift in northwestern Illineis:" Paul R. Shaffer:
Illinois Geological Survey Report of Investigations 198, 1956.

Par&graﬁh&@z

Concerning the omission of reference to Alden's 1909 paper; Shaffer makes
full reference to Alden's ideas on pages 7 and 19. These quotations are from the
1918 report and should represent Alden's latest thoughts. The term References Cited
was used and there was no attempt to list all the publications dealing with the

problem.

; Concerning the fact that the area shows little obiiocus sign of glaciation
in its topographic forms: This is generally true, but glacial features with relief
sharper than usually present on the Illinpian are present in places, as near Free-
port. In meny areas the drift is thin and the bedrock surface rcough, so that glacial
topography would be subordinate regardless of age. The contrast with Cary drift
is certainly great, but Farmdale drifi would be twice as old, and it would have been
subject to erosion when the Shelbyville ice bordered it to the south and east and
again when Cary ice bordered it on the east.

This raiseé the question of whether erosion could have removed the upper
part of the Sangamon profile leaving 2 degraded profile that approximates the
Wisconsin profiles. However, Shaffer found that the profiles conform to the pre-
sent topography--thattis, in many places they follow down the slopes, which is
contrary to any possibility of erosien of profilez. If the profiles are Sangamon,
then there has been very little erosion since Illinoian time. If the profiles are
Wisconsin, the only way that the drift can be Illincian or older is tc assmme that
(1) the Sangamon profile was not developed in the avea, or {2) it was entirely
stripped from the drift at the beginning of the Wiscensin.

Concerning the first alternative: Shaffer notes that relatively flat upland
areas are present, as near Mt. Morris, and these are not greatly different from
areas covered by Illinoien drift farther south where the typical Sangamon profile
was ceveloped. Also, the Sangamon profile is well developed on the Illineian in
other areas where the drift mantles an area of high refief, as at places in western
and southwestern Illineis.

Concerning the second alternative: Shaffer made an exhaustive search of
roadcuts and pits and made many suger borings in flat upland areas, but failed to
find a single profile on the drift that could be called Sangamon, Several people
have thought they had exposures of gumbotil in this regien, but “haffer checked
allireported occurrences and found that they were local humic-glei soils showing
no apprecisble decomposition of easily weathered silicates. Although the soils
resemble gumbotil in general appearance, they could have develcped in a small
fraction of Wisconsin time. Until a gumbotil or similar old soil is found, it
hardly seems logical to call Illinecian a drift which everywhere scems to have a
profile of weathering no greater than early Wisconsin.

Paragraph 3

Shaffer did give great attention to the depth of leaching and records
it (211 \im of the 31 sections described in the report. He did not finu it to average
as great as(8)feet. He believes that Alden's estimate of 5 to 6 feet may even
be a littlie high.

Shaffer's identification of the sequence of materials encountered in the
borings and outcrops is entirely consistent with the practice foll in our



area for many years. The sequences are readily cbserved and are repeated many places.
We may be wrong on correlations, but I see no basis for criticizing the methed. Your
inference that this type of differentliation cannot be done because the glaciers plowed
up older deposits should be checked against the field evidence.

Paragraph 4:

The evidence of composition and topographic position and of thickness and
grain size variations so overwhelming indicates that the loesses of Illinois were
derived from the major valleys and the glacial valley trains in them, that we no
longer refer to the hypothesis that the loess came from the dry west.

The probability that a pre-Iowan Wisconsin ice sdvance existed to account
for the Farmdale loess underlying the Iowan loess was recegnized meny years ago,
and we have been looking for a drift in that position ever since. Thatseems to be
2 scientifically sound mental process.

The name Peorian is used for undifferentiated Wisconsin loess younger then
the Farmdale loess. It embraces loess of several substages, but not necessarily
all of them, and the name, therefore, is frequently not shown in classification tables.

Paragraph %:

So far as I can find, Shaffer usesithe word preglacial oaly once (p. 15,
line & under Thickness of the Ice). He is using 1t there in the sende of "before
the glaciation of the ares discussed,™ not pre-Pleistocene. This seems to be clear
from the context. The word preglacial 1s very commonly used with that meaning
because it saves a lengthy phrase, but it is a questionable practice. It does not
generally cause confusion because there is no way to differentiate the pre-Pleistocene
and the early glacial stages in the weathered zones. It seems to me that you use the
word preglacial #n the same meaning as Shaffer in lines 13 and 14 of paragraph ¢ and
again in line 2 of paragraphy 7. You also use post-glacial in the same manner -~
to mean post-melting of the ice - in paragraphs 3, 5, 6, and 7.

Paragranh 6:

Shaffer endorsed Flint's conclusion that the gravel deposits of northwestern
Iliinois are constructional land forme only after examining many of them to consider
various hypotheses. The position of many of these gravel deposits as ice-contact
terraces along the sides of valleys and in eskers crossing valleys makes it difficult
te advocate any major widening or deepening of the valleys since the deposits were
laid dewn. In some areas the relief 6f the gravel deposits may well have been
increased by their resistence to eresion,

You place more emphasies than we do on the influence of the bedrock of the
immediate area in controlling the composition of the overlying till. This may be
much more effective in an area of active erosion such as yours, but in our area the
amount of eroslon does not seem to be so great, particularly in the outer 30 miles
or so of each ice sheet, as shown by Horbert (Our Report of Investigations 165).
The Farmdale and Shelbyville tille of Shaffer's area have textures which are essentially
the same as the texture of tills in central Illinois. The differences are mostly
in the character of the pebbles and boulders.

The guestion of whether the drifts of northwestern Illinois and south-central



Illinois can be of the same age and the differences in the profiles on them result
from differences in topography is partislly answered in the discussion of your
paragraph 1. It certainly is possible that continuous ercsien would prohibit
development of strong profiles, but the odds against it happening thr 2
large region and ending very sharply along the line of the Green River (Shelbyvillie)
lebe seem very great.

As the drift Shaffer calls Farmdale is not ldqhtd where overlain by Iowan
loess and Shelbyville till, your suggestion would require complete erosion of the
Sengamon profiles along the north side of the Green Hiver lobe but very little on
the south side.

As the profile on the Farmdale shows about the degree of leaching and
decomposition that we would expect on eeriiest Wisconsin drift, it would alse
be necessary tc advocate that continuous erosion prevented seoil developement
until the beginning of the Wisconsin, and then for some reasofl erosion stopped
and weathering took over throughout the area.

Paragraph 7:

By Shaffer's interpretation even the Apple River Canyon is an early
Wisconsin feature. Diverted rivers loaded with glacial debris and a favorable
gradient might erode such festures in 2 relstively short me. Very cosrse
gravels indicating torrential flow are found along the margin of the drift and
are described by Shaffer.

m'tmiit’iat ﬂw'tﬂ; the depth of the profiles is that decomposition
of silicates in the northern area is not even close to the degree found on
the Illinoian drift to the socuth.

We feel that the might of the evidence at present is in favor of an serly
fiisconsin age:

\5\ (1) The degree of westhering of the drift in no instence is greater then
"’\ Ilgh‘t be

kP*”

expected on early Wisconsin drift.
(2) The til! is not leached where overlain by loess that is either
¥ pm-shol‘byvillc or Iowan in age.
(3) The presence of the Iowan loess shows that & Sangamon profile was not

removed v{ erosion of the Shelbyville ice.
} The tid] directly underlies the Iowen loess in the position occupled

by the Farmdale loese farther south.
(%) The till is mostly pinkish, which we would expect if it correlates

with the pinkish Farmdale loess.

He B. ¥Willmen
May 23, 1957
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Farmdale drift in northwestern Illinoiss Paul R. Sheffers 1Illinois G;ological Survey
Report of Investigations No. 196, 1956

Since Shaffer's report on northwestern Illinois proposes a new substage of the
Wisconsin Drift, which has long been much subdivided, it deservee cereful consideratiorn.
Thig report affects the correletion of t he extre-morainc drift of southern
Wisconain, an eree in which the present writer was field assistent to Willimes C. Alden
in the field seacson & of 1907. Since that time he has visited both the Wisconsin and
Illinois portions of this drift meny times and demonstrated to students some of
the criterie for ege determinstion of glecial drifts.

In the historical summary of previous invesgtigations of this area in Shaffer's
report there is no mention of Alden's paper of 1909 in which the problem of sge
of the drift of this area is fully discussed. Alden's study involved the reletion of
what would todey be called s oil profiles to rock topogrephy end teo soil erosion
whieh oceured during their formetion by westhering, Alden also discussed the relation
of the bed rock topograrhy to the several formations in which it was eroded.
Eest and south of Rock River the week St. Feter sandstone lies below the present
dreinage level whereas to the north and west it is high sbove it and mekes @
lendscape much like thet of the Driftless Area farther west and norths In faet it
hes §ften been suggested that hed Fennemen been more femilar with this region he
would have included it in the Driftless Section which includes sress around the
Driftlees Area which sre not much affected by glaciel drift. It is certain that
this srea shows little obvious sign of glaciation in its topographic forms.

One of the most notable evente in the history of investigetion of glecisl
deposits was the introduction of the soil suger by Leighton. This method of
supplementing the evidence of excavations permitted measurments of the depth of
postglacial weathering on divides where post drift erosion has been at & minimum,
Leigkhton tebluated his averages of depths of leaching of carbonates and concluded
thet north end west of Rock River it is about 8 feet. Thig is notebly more then
the averages for the Shlebyville and Iowan drifte where it"about 5 feet. Shaffer
contirued the use of the auger but appears to have been more interested in the
succession of meterials than in the depth of leaching. Every section is correlsted
into deposits of different age to which names are attached. One wonders just how
s ome of these correletions of rsther thin layers were made. Certainly fossils
could not have been used. Plowing up of older deposits by glaciel erosion is not
considered. Neither the relction of the glaciel deposits to nesrby source of
meterial nor removesl of meterial by glacia 1 erosion is mentioned. Shaffer's method
of correletion mey be termed the gtratigresphic epproech to the sutdy of drifts.

The method is certainly invalueble in many localities bul no mention is mede of the
meny pitfalls encountered in its practical applicetion.

A sidelight which may be importent in evaluating Shaffer's report is that the
Illinois geologisiysappear from their publications to be convinced thet all loess
deposits were derived from silt blown from nearby glecial outwash. Derivation
from the dry west is not considered. Hencé when the lower loess et Peoria was
nemed Farmdele it might have seemed desirable to find a Farmdale till from whose
outwes h it was deried. The use of the same name for & drift strongly indicat
this mental process. “nother item is that Shaffer had previously correlated the
Shelbyville till of Illinois with the Iowan till of Iowa. It would then follow
thet e till slightly older than the Shelbyville till would be pre-Icwan. If the
‘Iowen is regarded as an early Wisconsin substage then it should follow that such
2 pre-Shelbyville till repre sentSe previously undicriminated Wisconein substage.
Tt must be noted thst some of the nemes used in Shaffer's reporﬁ)sueh as Peorian)
are not found in hig teble of drifts end intervels.

The uplends of the sree described by Sheffer ere covered with very thin
drift which lies on westhered bed rock. He calls all weathering preglaciel
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How is he sure of this? Way all weathering of bed rock preglecial? The present writer
hes observed destruction of strise by westhering not only in later Wisconsin drifts
but since he stsrted teaching.

Another point of dispute is Shaffer's endorsement of Flint's conclusion thst
the gravel deposits of northwestern Illineis are constructional land forme.
Could not they be due to the greaster erosion of the till around them? Gravel is
certainly more resistent to erosion than is till. In Wisconsin the residual
origin of the gravel hills is certainly a velid hypothesis. Another point is that
one looks in vein for e discussion of the physicpl end chemical nature of the till
of northwestern Illinois to its bed rock source. The dolomite =2nd sandstone of this
northern arese are unlike the shale and sandstone of central Illinois where the
present vriter once spent two field seasons. What relstion did the rolling
topography of northwestern Illinois and southern Wisconsin have to the conditions of
development of postglacial soil profiles? Central Illinois where the recognized
type locelity of the Illinoien drift is hae a drift plain of very clayey till which
completely concealed the preglacial topography over most of the srea. The present
drainsge of central Illinois is clearlylguperimposed on the preglacial landscape.

In northwest Illinois and southern Wisconsin therz ere many cases of local
diversion of the preglaciel drainsge by whet Alden termed "drift dems", The diverted
streems some of them very small have since eroded narrow velleys with steeply
gloping although not cliffed sides. No mention of this phenomenon can be found in
Shaffer's rerorts It is true thet some diversions also occur in the younger
Wisconsin drifts and thet some of these postglacisl valleye could have been eroded by
glaciel meltwaters. However, meny were certainly made by postglaciel ereosion
for the streams flow toward and not sway from the former glacier. Do not these
divergions seem to indicete a greater sge than do the relatively shallow soil
profiles?

In summery, the present writer elso failed to find in this merginal driff
as deep soil profiles as those of the plains of central Illinois. But one cannot help
wondering if this fect might not be due to a different kind of till lying upon
a rougher bed rock surfece with steeper originsl gradients. It is very hard
to find in this drift erea eny place where conditions of weathering have been similar
to those farther south or where one can be sure that postglecisl erosion did not
go on concurrent with weathering. The question remains as it has for many years:
it this area = comparatively young drift or iz it, as Alden concluded, an old drift
prehaps Illinoien, which looks youngbecause of the different conditions of postglecial
slteration from those of central Illinois? Has the cas@& for s Fsrmdale drift
been proved "beyond reasonsble doubt?

¥. T. Thwaites 27 March, 1957
References not in Shaffers report.

Alden, W. C., Concerning certein criteria of discriminstion of the age of glacial drift¢
sheets as modified by topographic situstion end drainsge relstions:
Jour, Geology, vol. 17, pp. €94=709, 1909

Fennemen, N, M., Physiography of Eastern United State, McGraw-Hill, 1938
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hmaala drift in northwestern Illinois, Paul R. Shaffer, Illinois Geologioal Survey
Report of Investigations No, 198, 1956 :

Shaffer's report on morthwestern Illinois descrives the surface distribution

of a pre-Iowan substage of the Wisconsin drift. It deserves careful attentionnot only
Yo Gr ol
because of definitely mcreas% the list of Wisconsin substages but also beca'ase it

makes the marginal drift of southern Wisconsir}x and northern Illinois much youncer
than had formerly been supposed. The writer feels in a position to evaluate this
report since he worked in southern Wisconsinss field as;\i:\?ant to W. C. Alden in
Lgoﬂril’ and has subsequently visited both this area m&mmf northern Illinois
many time) on field trips in glacial geology. During these excursions he tried to
demonstrate in the field the coriteria of age of glacial deposits wh:lch students had

learned in the ix class goom, /re & Mu X Lw-b{pdc( AR prarr e pimed ,‘,.;cf;(

i ~Aat /LLM«»
In his historical summary of earlier work in the area he describes Shaffer

of—bhis drift east o f Rock River, and suggest

P U s
Ailden discussed the problem og‘age of tHe drift:baseé—gn depth of weathering and

fails to include two 1mporta.nt works by Alden, , In 1904 Alden describa{ the pard
“Us e ~Carg
that its age may be Iowan., In 1909
N V-5
amount of erosion, This paper was published outside the Geological Survey and hence
o N
was less censored to meet’.\oré:om 1dest of hixx that time. In this paper the problems
of the relation of depth of weathering to erosjon which went on during the development
of what would now be termed "soil profiles" ¢he relation of amount of postglacial
erosion to original slopes of the aroq'i'::leo considered. It was pointed out that
the rise in level of the incoherent St. Peter sandstone toward the northwest

resulted in éteeg‘and. gteeper original slopes in that direction, These original
slopes govez"ned. postglacial erosion so that the fe.x’nnnhvest part of the drift
occurs in a landseape which gives little visible evidence of glaciation, In fact

the writer has often suggested that had Fenneman been more familar with this
marginal drif}he would probably have included the district in his Driftless Section
instead of the Till Plains, As a final result Alden concluded that these topographic
conditions mpde the marginal drift appear younger than it actually is and hence it

was correlated as Illinoian, § b Wwubs

Wl ;
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/ Alden carried no tools to dig or bore )@iﬁts overservations of depth of
A - e 5 P
carbonate leaching were made mainly omhillside’,‘y It was not until Leighton carried

the use of the soil amgwar from Iowa to Illinois that authentic averages of this dep
on uplands, ,

could be reached. Holes we nlocatedAwhere postglacial erosion is at a minimum,
However, it is very hard tofind any level uplands such as are a‘b;undant in central
Illinois on which postglacial erosion has certainly been negligible.

One of the most serious criticisms which may be b{laught against the theory of
erosion concurrent with weathering is that slope wash does not exter& to divides
This fact was first announced by Horton but fails to take into account removal of
surficial material by mass movanient. Erosion by cf_eep or solifluction occurs on very
1owt slopes and is affected byf?ize ot':‘gbathering area of rainfall,
Today exposures of the weathered mantle are poor)for the cuts made when roads werse
first improved for autonohilgtmni are now heavily grassed over, Nevertheless,
it appears that much material may have thus been removed and that reduction of divides
is not. acfompliahed. by slope was:\l Such mass movement could have been more rapid
dnrinm“g“laiatocene than it is at present,but the né.ture of the clima.tr;-.chnnsas
of that(.\ period is still debatable. Leighton's averages of depth of weathering
include mml%nts with wide differences;between them and also include the mantle of
loess which is thicker in Illinois than on the Iowan drift of Iowa, The wrifer

A gugyr .
has fornd v&59 few examples of very deep weathering, on fholehla feet and another

: e
over 20 feet to calcareous drift. Th:e exceptions tﬂ the prevailingly shallow

depths @ be filled kettles.
Shaffer seems to have been more interested in the sm/:\%ssion of different
materials, the stratigraphic approach to glacial co:%elation than he was in depth of
weathering. Some readers have %ndﬁ%@gt hzw certain correlations of thin
layers encounterad in auger holes vas arrived-at; Certain it is that the various
pitfalls in fepplication of this method are not aiscussed. Fhe color of arift .

deposits is related in part to their m c%@ysw records of ‘borings

a short distance apart may differ greatly. l&: mention is made of plowing up of older

\
deposits by ice motion.



Shaffer does not mention the "drift dams" or local drainaze diversions which
caused postglacial erosion of narrow valleys. ©Some of thse straams ¥E are now very
small and altheugh some could have carried im-meltwaterﬁw all couldjmt have,

i/
The sides of thesa rock valleys are sloping amd not cliffed. Certainly thﬁ‘l occurence
Eonikdinadi

1 Y

and interpretation demand memtion. Do they indicate a longer postglacial time than
does the moderate weathering or was Pleistocene climate greatly different from that of
the present? !

Another point which is not clear is the correlation of all weathering of

bed rock as preglacial, OeFtainly seiie-is not—and it has been sugzested that—it
indicates a{,‘kmg atglacm interval than does obsmed weathering of the dﬂﬁ

W’M g’ﬁ-w/l- s Prs
itself, . @.,,,aﬁ,\ ’ ﬂ"”"’lm!ﬂwﬁ W&w%

Flint's conclusion that the gra.vel deposits of the area show-original to
fbms rather than the result of postglacial erosion is accepted without question.
Many of the examples—ef glacio-fluvial deposits in Wisconsin cemdd be explained by &%
greater resistance of gravel to erosion than that of till, *héis point requires

further stuﬂy‘&a.nd emplanation.

A point which demands much more erxplsnation is the diffea.‘%/ce of material and
original
/(topogra]i:y of the drift of northern Illinois from that of cantra.l Illinois,

In the north the drift was derived from sandstone and dolomite, Farther south
shale and sandstone were the parent haterials. What effect did this have on

pmh.bility and depth of postglacial weathering? It is most difficult to compare

conditions of the central Illinois plai.ns with those of the more rugged comntry

- farther north, WMW—MW;MJ

,A point for the suggested transfer of the age of the northern drift from

Illino’a.n to mscons }/g the relation to the overlying loess which were deep enough
0) Us A
tote mleached’\resta upon fresh till, This is not at all like central Illinois
v 2
where over wide areas two loess japosits rgst upon previosMaaply weathered til'l..r
A point agains ccrrolat:l of the £t the product of a pre&Iomn Ma,zﬁ
glacier is its lobation, It is the deposit of a% expanded Lake Michigan Lobe qq.

which brought Niagare dolomite pebbles to the border of the Driftless Area. R,

Wiz
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There are {94 known times when the Lake Michigan lobe spread far to the west, the’
sdhone. P Hoa W wranr
Illinoian and the ﬂh.zewell./\aorb s maps and sections do not suggest that there

could be another Wisconsin sﬁi)stage which ceuld-pessibly mend@o far to the
> L :
northwest,

-

;1
Shaffer's arcument for the pre~Iowan age of the Farmdale drift rests uponb:lts

inferred relation to the previously named Farmdale loess which he regards as the

aust from Farmdale valley trains and his previds correlstion of the Shelbyville
N\ Y
Tazewell moraine as Iowan. @e arift of the north,of Illinois appears slightly older

than the Shelbyville but this equivalence witthomn is not accepted by all. Uhtil

that point is explained the erection of a pre~Iowan substage remains not definitely
e = OJJ?'_' _— vk =g -~ Rt
proved , [ Ay, WL}}DW U]GZJN/V) «&m—MM in M%W%M

Reference97 not in Shafferll report.
Alden, W, C., The Delavan Glacial Lobe-—: U, S, Geol, Survey Prof., ‘aper 34, pp.
oc 18-20, 1904 : ¥

Alden, W. C., Concerning certain criteria of discrimination of the age of glacial
drift sheets asj odifled by topographic situation and drainage relations:
Jour, Geology, vol. 17, pp 694-709, 1909
Fenneman, N. M., Physiogralhy of Eastern United States, MeGraw-Eill, 1909
Horton, R. E., Erosio development of strpams and thelr drainace basinsg B:rdrophysical
approach to tative morphology: @eol, Soc. America Bull, vol. 56:
Pp. 275=-370, 19
Thwaites, F. T., The development of the theory of mmltiple glaciation in North
America: Wisconsin Acad, Sci. Trans, vol, 23: pp. 41-164, 1928
Thwaites, F. T,y Outline of Glacial Geology, pp. &i=88, 78-79, 1956

.ﬁ’??,/



QU wowsuys waS BOFSING Ves the besis of the Delavan Glacial Lobe
which was doscri’ned .'m W- ?mﬂssleﬁll’aw of 1904, The only part of this 5,

e ———————
Y

tract which of all snwuta an endmoraine to the present writers iz Just northwest

of Geomoa, There the morth side of = pliateau slightly hisher than the rest of the

ecountry has s north-facing slope of about 60 feot, The hizh area %o the jouth of the

gravelly north slope which ,nm rogerded as an lcecontast glope, iz at an elsvation

of over 920 feet, On the soils map this area ig mapped as Carringbon silt loan,

To the west the lMeHenmry Quadrangle with 10 foot interwal falls te show any sugsestion
~of an endmoraine, Nome was observed in the field, To the northesst the werigiwm

meraine wes mapped aleons the kettles ofkettles of Pow ers, Twin and Pell lakes,

Yo suggeation of marginal deposits conld bs observed along Bhis line, To explein

the difference of opinion it is mecessary to reesll thot Alden regsred all kettles

ag indicators of mergingl deposits, This statement is bagsed on what Thwaites learned

from him during the field season of 1907, ibandonment of the hypothesis of the Genom

Moreine does not explain the high ares west of Cemos., It could be due to topozraphy

which antedsated the Darien advence or might be associated with the esker mapped by

A lden mrtkustefﬂmmm deseribed below, It Iinuupwell with the S
B, s
cupposed ssir, Aleler adirtlia ead ety e

wawj'(a}“""‘(’ow h27) \
Delavagn Glaeisl Lobe The data prey ented ,hwo mht a starong case against tha

existance of such a marked Delavan Glogial Lobs as thet nsypad by both Chamberlin
m mmm MQMWWM' ( Alden,
basin of laks Geneva 2t right angles, Such 2 southerly ice motion is not supporbed

by either strise (there are no outerops in the area) or drumlins ( alse rare if prosgnt
at all). It certainly does not it with ¢ ho pitted outwash p‘&a&n of the region

around Twin Lekes or the raecent mapping of moraines in Tllinois C Alden, 1932,

Horberg, 1052). The cause of the lobation aseribed by Alden, the mm Troy

valley, appears to the presnet writers 2s inadequate. It is high tu;é.&_that the

Delavan Glaeial Lobe sz a dlstinet feature be forgotten.

< Mum }’W}p o
fM
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saradale drift inm northwestern Illinoiss Paul R. Shaffers Illmh: Geological Survey
Repert of Investigations Neo. 1986, 1956

e ey
Sinde Shaffer’s repivt sk northvesters Illinois Fioeses d = of the

‘*{ i~ | Wisconsin Drift, whisch-hae leng bLeen mueh-subdivided, it deserves careful consideration.
. This report affects the correlstion of t he extra-moraine drift of southern
¥isconain, an area in which the present writer was field assistent to Willima €, Alden
. in the field season 4-of 1907. Since thet time he has visited beth the Wisconein end
Yllinole portions of this drift meny times end demonstrated to students some of
the eriteria for mge determinstion of glaecial drifts.

In the historicel summary of previous investigetions of this area in Shaffer's
report there is no mention of Alden's peper of 1509 in which the problem of sge
of the drift of this area is fully discussed. Alden's study involved the reletion of
. Wesr  what would foday be called = oil profiles,to rock topography end to soil erosion
Lt which oecured during their formetion by westhering. 4lden also discussed the relation
511‘ of the bed rock topography to the seversl formstions im which it was eroded.

PP East snd sowth of Reck River the week St. Peter sandstone lies below the present
dreinage level whereas to the north and west it is high sbove it end makes e
landscgpe much like thet of the Driftless Area farther west and northe 1In faet it
has Aften been suggested thet had Fenneman been more familar with this region he
would have included it in the Driftless Section which inecludes aress around the
Driftless Area which are not much affeoted by glacial drift., It is certein thet
this area shows little obvious /l_}tll of glaciation in its topographic forms.

i~ One of the most actublohﬁrmtn in the hf;t’ory of investigation of glacial
An atder , ~deposits vas the introductionpof the soll auger,by Le This method of
“w%ppmmh; the evidence of excavations pe ted meas ts of the depth of
o~ postglacial westhering on divides where post drift erosion has been at a mindmum,
.a]’f *.. Leighton tablusted his averages of depths of leaching of carbonstcs and concluded
A that north end west of Rock River it is abo ‘E, This is notably more thun
™ averages for the Shildbyville and Iowan dr l"iu‘?:'?it"ahout 5 feet. Shaffer
i{ 7" eontinued the use of the suger but appears tc have been more interested in the
: succession of meterisls than in the depth of leaching. Every section is correlated
into deposits of different age to which names are ettached. One wonders Just how
g ome of these correlstions of rather thin layers were made. Certainly fossils
c5uld not have been used. Plowing up of older deposits by gleecial erosion is not
considered. Neither the relstion of the glaciel deposits to nesrby sourece of
meterial nor removal of mesterial by glacia 1 erosion is mentione Shaffer's method
of eerrointien-m be termed the gtratigrefhic approach to the @hy of drifts.
The method is certainly invaluable in many localities but no eniion is made of the
many pitfalls encountered in its practical epplicatioen.

A gidelight which may be importemt in evalusting Shaffer's report is thet the
Illinois geologistieppear from their publications to be convinced that all loess
deposite were derived from silt blown from nearby gleseial outwash. Derivation
from the dry west is not congidered. Hencq when the lovwer loess at Peoria was
nmed,garndah,it( -aeve)seemed desirable to find a Farmdale $ill from whose
outwag h it was derfed. The use of the game name for a drift stromgly indicates
this mental ;recc‘u." “nother item is that Shaffer had previously correlsted the
Shelbyville till of Illinois with the Iowan till of Iowa. It would then follow
that e till slightly older than the Shelbyville till would be pre-Iowan. If the
Iowan is regarded as an early Wisconsin substage then it ghould follow thet such
a pre-Shelbyville till repre_sentsa previously undiérimingted Wisconsin substage.
It must be noted thut some of the names used in Shaffer's report such as Peorian
are not found in his teble of drifts snd imtervals. , % /

1%

The uplands of the area described by Shaffer are covered with very thin
drift which lies on westhered bed rock. He calls all weathering preglacial

.‘gm{u %ML
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How is he sure of this! ﬁds all woatherins of bed rock preglscial?! The prtscut writer
hes observed destruction of strime by westhering not-emdy in later Wisconsin drifts
W/Aq;nca he started teaching.
ARG e e Gy )

Anosther point of disput: is Shaffer's endoracment of Flint's conclusion that
the gravel deposits of northwestern Illinois are constructionel land forms.
Could nol they be due to the greater erosion of the till around them? Gravel is
certainly more resistent to erosion than is till. 1In Wisconsin the residual
origin of the grovel hills is certainly a valid hypothesis, Another point is thet
one locks in vain for a discussion of the physicql and chemical neture of the till
of northwestern Illinois to its bed rock source. The delomite ond sandstone of this
northern ereea are unlike the shale and sundstone of centiral Illinois where the
present writer once spunt two field semsons. Vhat relstion did the relling
topography of northwestern Illinois and southern Wisconsin have to the conditions of
development of ;ostglmcial soil profiles? Central Illinois where the recognized
ty e locality of the Illinoisn drift is has a drif{ plsin of very clayey till whiech
completely concemnled the preglacial topography over mest of the area. The present
dreinege of cenmiral Illinois is elearly guperimpesed on the pregleacial landseape.

In northwest Illinois end southern Wiscorsin there are many cases of local
diversion of the preglecisl dreinage by what Alden termed "drift dams"., The diverted
streams some of them very small \have gince eroded nurrow valleys with steeply
sloping although not cliffed sides. No mention of this phenomenon can be found in
Shaffer's reyorts It is true that some diversioms also ocour im the younger
Wisconsin drifts and that some of these postglacisl valleys could have been eroded by
glecial meltweters. However, many wers certainly made by postglaciel erosion)
for the streams flow toward end not away from the former glacier. -Be-motfhese
diversions seem Yo indicete a grester age than do the relatively shallow seil
profiles? -

In summery, the present writer also failed to find in this marginal drifg
as deep eoil profiles as hose of the plains of central Illinois. But ome cammnot help
woniering if this feet might not be due to a different kind of till lying upon
a rougher bed rock surface with steeper originsl gradients. It is very hard
to find in this drift area sny place where conditions of weathering have been similar
%0 those farther south or where one can be sure thst postglacial erosion did net
go on concurrent with weathering. The question rewains as it has for many years:

this area s comparatively young drift or is it, as Alden concluded, an old drif¢

ps Illinoien, wvhich looks younghecause of t he different conditions of postglacial

altmuen rren thon of cantrul IJ. 0is? Res—tho—eors@-for-eFeradale drift

F. T. Thwaites 27 Merch, 1957

References not in Shaffers report.

Alden, V. C., Concerning certain criteria of discriminstion of the age of glacial drift
sheets as modified by topographic situstion snd drainege relationss

//ﬂ; Jour. Geology, vol. 17, pp. 694=709, 1909
ennemar,

Ne M., Physiogrephy of !astorn United State, IbGraw-Hill, 1938
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/\ Glacisl geology of the Wisconsin-Illinois border east of Walworth. .o
[ B

F, 7, Thwaites o W'-l/\-_-‘f\‘
Introduction, Wlmn the glacial map of Wisconsin was compiled{in 195}'63' Thwaite} /
‘-_—\—‘“-"———-d b

ﬂ"*‘na?“‘u’
it failed te\m with the map of Illinois, ,% p;-omems raised by this fact -ere-

—

mm omﬂyﬁe,(l) :I.nterpretaion of sediments both unaltered and

in soil profiles, (2) use of terms for glpcial and glacio-fluvial deposits, (3) Hu,

relative :lnportanca of topographic forms versus sediments in glacial mappingj AH(,

D) WWV“M o
(4) the existance of a *Delavan Glacial Lebe", m ﬁ‘oblms%wm'm been

under discussion for many years but j rmpping f‘]f 7
P was, 3 s farted, il ST
necessary te their sebisfsebery solutions” ‘Ih sl:lght over one day M-‘hp—t-ho-

ﬁorings'\and soil proﬂles were e&mity—m neglecte Fevertheless, J
4;53(: Lfre M d{( o 2Ra ree r Jiﬂa].‘ ,-',/‘,ﬂ'c / 4/(/“" 4

na.ny ¢

od as shown on the ac mape

handicapped by (1) the fact that none of the geologists, Chamberlin, I.evérett. and

Alden had authority (&y cross the state line ethnﬁceh.— (2) topographic maps were

' ; :,AW o UJV“UW /Jui 2V J’b Pperdapnn s
lacking especially in Illinois, and (3) the seience of sedl.nﬂentation, the inferpre~
S tation of ﬁonditions which led to the deposits)was then unlmewr—o= very slighily lmewn, :

Y

Alden wes always a very careful and conscientious worked tuwt may have felt impelled to

} r P
ac@ept the earlier mapping shown on plate#l and 3 of hig Profession Paper 34,

A
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These early geelogist riced almost entirely on foot and did not dig or bore to

~ subsurface Gk \“‘\M M% MM“'E .
study woimriying material, , Dquipment for these-purpes imply could not be trans-

ported on foot. Geologia%mt have become so weary by the latter part of a day

that they could not appreciate much that they saw, Small wonder is it that the

| geologists of 1957 reach different conclusions. This is no discredit whatever

to thexexiy thelr predemkoessors.

| T i 5
: _./ %zmll driftd *he only portion of the area which ce;ﬁ-@ ascribed to

.{f' P LA~

S

the Tazewell substage of the Visconsin drift is the small {jfnglular tip of the
e T
Marengo Moraine which projects into Wisconsin Jjust J\This consists of a pink-gray
ol Wl Al (vealhood
ti11 which has been considerably gnllied,/\lt extends directly south into
.J “7— o ¢
Ilglinels and has been foll;'%d by Thwaites as far as its type locality at ua.rongo,llw :
T IR ﬁd‘ }
b ke
4 has been distinguished by lithology in several well logs in "isconsin but piist
» (J{ 14’

.mJ e
exact tracing of the buried morainme is as yet impossible, et ¢ wiiliam

| t Ze in Wed grmss:
Ga_.ry drift<Dairein Moraine, Ihirﬂlen morain “ed by Al is recognized

W._ff.w/-
as the margin of the Cary substage in—Wiseconsin, It consistshof light -ﬁ%ﬂ ti1l1

—

with many kemes and is so well kmown that no description is necessary,
e ol
This moraine mﬁses the Marengo,at an argle of prekaps 30 degrees thus hﬁmtiphj
t/ruz'rw'k NaAnsRe

a marked Khirt in ice mevemert, In Illinois the relation of the moraines
is very clear on the Barvard Quadrangle a portion of which is shown as Fig. 51, p. 40 )

of t_he "Outline of Glacial Geology" by Thwaites, The oecurence 4f non~pitted
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chean.
‘outwash between this later moreine and the Marengo Moraine is dndubitable proof of

r\w

marked lapse of time between their formation, a* Ixpse long enough to J 't:lfy the
discrimination of aeparqf\te substages, Residual ice m?'sseé hed all melted prior to

the readvance which led to the formation of the Darien Moraine, which-has—been—

—— — CE -— T—

In this connection it should be

either i
noted that the term Ypitted outwash” is not mentioned in Flint's recent book ( Bleciel
{’NA‘M-LM_"L‘Z_«J_‘_",EZ end sina g 14’? A

or in the proposed legend for the Glacial Map now in preparation, Presence of

kettles in the horizontally stratified gi@} osits 52 (outwash

is obvious pu.‘oof that the area was glaciated not very long before, Conversely
\,M 4 their absence indicates & lapse of time, *h:m matter was fully eu:plained in a pa /Cper by

Tl G & e
Thwaites, published in 1926 a copy of which is enclosed. (Th;itill and associated
"'\\‘-:"b F=rs s — S = )

——

kame gravels of the Darien Moraine are knmown to overlie an older outwash

——

throughout a wide area in W:l.aconsin apgrent,l;r_ extendj.ng as far east as the hidds
S T O

west of Fox B:!.very\ This outwash does not appear to have been weathered prior to the
: T ;
deposition of the Darien Morane with associated ground moraine, [he contact is well
. 4+

displayed at present in the lamge gravel pit at F;mtam. Wieconsin/, which locality

has been visited by many classes in glacisl geology under the direction of Thwaites.



4

Ground moraine, Bast of the Darien Moraine is a considerable expanse of what the

——
[ //
present writers -asve termed goum ground moraine, This is gently rolling where not

~ disssected by ravine’ leading down to the basin of Lake Geneva. The raving contain

jprings and the relatively few wells Mrm which samples fyfere saved do not
K—(g,r&: erAng agem vz OJJJMN«Y\- W U)"'uj"—M x
dmnstrat%n overridden outwash plain, beyond-ressenable—deubt. “he basin of Lake

m——

- : Eanrid
Geneva is apparently the product of a the melting of a mass of ice which lingersd’

through the Darien readv%
RYA A
Its survival is probably due to a jﬂglacial indentation of the Niagara Escarpment,

from e prior to the buried outwash at Font

Much of this area was mapped by Alden a8 endmoraine but the present writers
digagree definitely, It is true, however, that throughout the area there are
small kemes of a distinct endmoraine aspect but they are regardoﬁlby us as simply

’ /4
4 : _
it t t .
stﬁy marginal deposits dfeposi ed leesddy during the wastage of the m,frkn ice

and Carrington silt loams
The soils of this area are mapped as vhich/ Judging from éhe shallow
borings of the day when the soil mapping was donﬁ rest on till; 2 1901, o
¥ A ; ‘ M:!? ;}Q,BI/
\\w{&f&*"(%ﬂ?' : ('..f/
Genoa Moraine, Alden laid much stress on the Ro—wi-hb Genoa Moraine which
4 L :

he mapped as curing east from the recognized mAien Moraine just south of the State
Line, passing through Genoa , thence northqﬁt through Powe:fg lake to a rentrant angle

‘g}”\_ Harrdor
with the Valparaise Moraine in southwes Akoke County, The only part of this

course which at all suggests endmoraine to the present writers is just northwest of



]

R ‘ snreryrre e =
of GenoameTs the north side of a platesu which is higher than the country to both nortn

£6 over 60 feet to an elevation of over 920 feet '
and south ri.ses In-what Alden thought Me a'n ice-contact slope, On the soﬂjmap

I\ 3

AW
this high area is mpped as Oarrington silt loam, The northerly slope is e'rev:a&

with several grevel pits at the west end, Neither field exsmination mor the frypir

A 10 foot coutour interval Mefenry %drangle]give any suggestion-whatever of ¢t his

mepping either to east or west of this

I\high area. /\fl'he northeastern part shown on the
Lake Geneva and Silver lake quadrangles ):ls obviously pitted outwash, Alden

appears to have regarded all kettles as indicators of terminal moraine although he

did pand agrees with what 1 ke
<4 map pitted outwash in 6ther places. This Atmme%waites lea.rne when working
‘ng"' 1:

for Adden during the fleld season of 1907,Just what the cause of the high area was

existance of a Delavan Glacial Lobe, 38 s BApPINE-by—hambe and Alden,
—
‘Mﬁ’ hypothesis io—o&t—of——libe—ﬂ-th the pogition of the residwal ice block which gave

rise to Lake Geneva It 1s entirely unsupported by glacial striae and in no way agrees

elither or
with the modern mapping in Illinois, ¥ with the pitted outwash plain around Twin

' lakes on the State Line, The latter demonstrates that there were farge ice masses
in this area which could not occur in front of the moreine of a major ice readvance,

It is high time that the hypothesis of a distinct Delavan Lgbe be forgotten,
Alden aseribed it to the presence of the prgglacial Troy Valjey wmch‘ﬁ inadequate,



Pitted outwash, Bast of the Darien ground moraine ,with some }freaa of endmoraine
sy gt s "/ J

lies an extensive ﬁitted outwash plain which buried almost all of the older topography,.

e

~ alavl
This plain slopes gently toward the west of south from elevxtion abeut 900" at the

TR
northeast to 860 55879 Bt the south, It is marked by the lagsd kettles of Powers
/\

and
Lake, Twin Ia.k:e.,\ Pell lake A part of it was recognized by Alden,dmt W{ excluded

an area east of Genoa as ground moraine, There is no evidence, howeve:) of an overlying

4

' whvinde
till cover, Bast of Twin Lake the soils map of Haeine County shows a considerable
- :

] " :
area of Miami silt loam minly’\" deep phase. Judging from exposures seen by us
o Usdin o wnel
this is not till but thisk loess. The legend of the soifs map says that coarse

A

oA
material is absent im-thie—soil thus supporting tHe interpretaion, It is now known

; (4T
that loesimay occur on drift of afxgage* and is not st=w3F} dlagnostic of age.

L o b
Besides jhe border of this silty area does not suggest Mﬁenwhich overrode

an older outwash, It is indicated on the map by a fine dotted lime.
Egker, Alden mapped the gravel ridge which tren“s’ northeast-southwest
through sections /es and 26 of T 1 Ny B, 1€ E, as an esker, .This deposit lines up

A ’,

PN
with the gravel belt mapped as the north slope of the Genoa Moraine, The gravel is
both
very bouldery and bedding dips toward 'Gﬁ‘e)&s.tdes. The deposit could be an esker nearly

buried by normal pitted outwash on the east, If so it is related to the

Mphd ) eroltwrions .
gravelly belt to the southwesti\vhich there rests on the 7’dge of a high area of

a
ground moraine, (ﬁe area is not spearately mapped but is enclosed by dotted line,



(=

It could equally well be A f£illing of a crevasse during the earlier phases of the
formation of the pitted outwash before %‘ of the ice masses had melted, It is cer-

“tinly not a typical esker such as occur in areas of ground moraine,

A

V'a’_l&dao Moraine, Hast of the pitted plain area lles the Valparaiso Moraine of

Alden, It is much cut up by erosion channels including that now followed by Fox

Rt
River (not to be confused with the Fox f{:f northeastern Wiscomsin) but our maﬂ';:zsentiall ¥
follows that of Alden, Much of this moraine is composed of kames and is hard to
distinguish from the outwash which was laid dowm in narrow cha.nngels between ice

walls, There is every gradation in )‘"uch deposits, The mxk term "ice contact depositst

—

used by Flint applies to both types with no ‘&'ﬂu% line of demarkation,

L s . 4 ‘IWM& (
he term pitted outwash is applicable where thaxfe is a non—vr&:L definite

- 2

N\

Sections are not available to tell to what extent the Valpareiso Moraine is due to a

plain €98 which &n plataau?‘mtapa&-pmmr

readvance of the ice, It reflects control by the dip slope of the Niagara dolomite

anh  Hhw
into the Lake Michigan basin ub:tch'pmmemno suggestion of a Delavan Lobe, oubline,

gwupw%WWiwm me Cianfpaicbintod )
Drainageways. Under the t#tle Warainage ways" ere included all lines of __
Mﬁwu e ::) Lol g praskmlis -
non-pitted or only slightly pitted outwash /’l It is diffwlt to separate such glacial

W\- =
drainage valleys from the bottoms of large kettles ef pitted outwash, ‘w—h.tam’.

.
’ﬁe area south of Walworth is the non=pitted outwash of the Darien Moraine wheﬂa.s the

area mapped south of Fontana is pa.rt of the kettle in which lies Lake Geneva.
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8
Some large kettles lie in the channel complex along Fox River among which may be mentioned

oA

i :
% “ilver Lake, Gafnp Lake ) %m smaller ones, Fox River is only incised a few

b
feet below the adjacent plain, ThE’e channels ca rried glacial melt waters from much

| g (Wb, 1501 )
farther north fur instanc r\.&ldons third terrace east o:t’,l Bagle, n In gemeral) the

borders of the eroded channels are not emy clear and easy to map.

)
¥]
Qonclusiqn. "ﬁe net result of the mapping by the writers increases the

- o i.:)
area of ground moraine at the expense of glacial outwash 2t ﬁé disposesof the

. i o a
idea of a Delavan Lobe, W R, ot A MC’LWM"'-M
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Fermdale drift in northwestern Illinois: Paul R. Sheffers Illinois Geological Survey
Report of Investigations Ne. 198, 1956 :

S8ince Shaffer's report on morthwestern Illinois proposes & new substage of the
¥isconsin Drift, which has long been much subdivided, it deserves careful consideration.
This report affects the correletion of ¢ he extra-moraine drift of southern
¥isconsin, an area in which the present writer was field assistant to Willime C. Alden
in the field season % of 1907. Since thet time he has visited beth the Wisconsin and
Illinois portions of this drift meny times and demonsirsted to students some of
the eriteria for age determinetion of glacial drifts.

In the historical summary of previous investigetions of this area im Shaffer‘'s
report there is no mention of Alden's paper of 1909 in which the problem of sge
of the drift of this area is fully discussed. Alden's study imvolved the relstion of
what would today be called & oil profiles to rock topography end to seil erosion
which occured during their formsilon by westhering. Alden also discussed the reletion
of the bed rock topography to the seversl formaetions inm which it was eroded.
East and south of Rock River the weak St. Peter sandstone lies below the present
drainage level whereas to the north and west it is high sbove it and makes e
landscape much like that of the Driftless drea farther west and north. In feet it
has 4ften been suggested that hed Fenneman been more familar with this region he
would have included it in the Driftless Section which includes sress around the
Driftless Area which sre not much affected by glacial drift. It is certain thet
thie srea shows little obvious sign of glaciation in its topographic forums.

One of the most notable events in the history of investigetion of glacial
deposits was the introduction of the soil auger by Leighton. This method of
supplementing the evidence of excavations permitted measurments of the depth of
postglacial westhering on divides where post drift erosion has been at a mindmum.
Leighton tabluated his averages of depths of leaching of carbonates and concluded
that north snd west of Rock River it is sbout § feet. This is notaebly more then
the averages for the Shlebyville and Iowan drifte where it“about 5 feet. Sheffer
continued the use of the auger but appears to heve been more interested in the
succession of meteriels then im the depth of leaching. Every section is correlsted
into deposits of different age to which names are sttached. Ome wonders just how
g ome of these correlations of rather thin layers were made. Certainly foseils
could not have been used. Plowing up of older deposits by gleeial erosion is not
considered. MNeither the reletion of the glacizl deposits %o nearby source of
material nor removsl of material by glacia 1 erosion is mentioned. Shaffer’s method
of correlation may be termed the girgtigrsphie approach to the sutdy of drif'ts.

The method is certainly invalueble in many localities but no mpention is made of the
many pitfalls encountered in its jractical application.

A sidelight which may be important in evaluamting Shaffer's report is thet the
Illinois geologistseppear from their publications to be convinced thet all loess
deposite were derived from silt blown from nearby glecisl outwssh. Derivetion
from the dry west is not considered. Hencd when the lower loess st Peoria was
nemed Farmdale it might have seemed desirable to find a Farmdale till from whose
outwas h it was deried. The use of the same nsme for a drift strongly indicated
this mental jrocess. “nother item is that Shaeffer had previously correlated the
Shelbyville till of Illinois with the Jowan till of Iowa. It would then follow
thet a till slightly older then the Shelbyville till would be pre-Iowan. If the
Iowan is regerded as an early Wisconsin substage then it should follow thet such
a pre-Bhelbyville till repre sentje previously undieriminated Wisconsin substage.
It must be noted thuet some of the nemes used in Shaffer's report such as Feorian
are not found in his teble of drifts and intervals. /

The uplends of the ares described by Shaffer are covered with very thin
drift which liee on westhered bed rock. He calle all westhering preglacial



How is he sure of this’ ¥ay all weathering of bed rock preglecial? The present writer
hes observed destruction of strise by weathering not omnly in lster Wisconsin drifts
but since he started teaching.

Another point of digpute is Chaffer's endorsement of Flinit's conclusion that
the gravel deposits of northwestern Illinoie are constructionsl land forms.
Could not they be due to the greater erosion of the till around them? Gravel is
certainly more resistant to erosion than is till. In Visconsinm the residual
origin of the grevel hills is certainly a valid hypothesis. Another point is thet
one looks in vain for a discussion of the physic#l and chemicel nature of the till
of northwestern Illinois to its bed rock source. %The dolomite ond sandstone of this
northern srees are unlike the shale and sandstone of central Illinois where the
present writer once spent two field seasons. W¥Whet reletion did the rolling
topography of northwestern Illinois and southern Wisconsin huve to the conditions of
developuent of ;ostglacial soil jrofiles? Centrel Illinois where the recognised
tyre locelity of the Illinoien drift is has a drift plein of very clayey till which
completely concealed the preglacial topography over most of the area. The present
dreainsge of cenmiral Illinois is clesrly guperimposed on the preglacial landscape.

In northwest Illinois end southern Wisconsin there are meny cases of lecal
diversion of the preglecisl drainege by what Alden termed "drift dams™. The diverted
gtreams some of them very small have since eroded murrow valleys with steeply
sloping although not cliffed sides. No mention of this phenomenocn can be found in
Sheffer's report. It is true thet some diversions also ceccur in the younger
Wisconsin drifts and thet some of these postglacial valleys could have beem eroded by
glacial meltweters. However, many were certainly umade by postglaciaml erosion
for the streams flow toward end not away from the former glscier. Do not these
diversions seem to indicete a grester age than do the relatively shallow soil
profiles?

In summery, the present writer also failed to find in this marginal driff
as deep soil profiles as hose of the plains of central Illineis. But one canmet help
woncering if thie fect might not be due to a different kind of till lying upon
a rougher bed rock surface with steeper originsl gradients. It is very hard
to find in this drift erea any place where conditions of weathering have been similer
40 those farther south or where omne can be sure that postglacial erosion did net
go on concurrent with weathering. The question remains as it has for many years:
it this ares e comperstively young drift or is it, as Alden concluded, an old drift
prehaps Illinoisn, which looks youngbecause of the different conditions of postglacial
alterstion from those of central Illinois? Has the cas@ for a Faradale drift
been proved "beyond reasonsble doubt?

¥e T. Thwaites 27 March, 1957
References not in Shaffers report.

Aldem, ¥. C., Concerning certain eriteria of diseriminstion of the age of glacial drift
sheets as modified by topogrephic situstion and drainege relatioms:
Jour. Geology, vol. 17, yp. £94-709, 1909

Yenneman, N. M., Physiography of Bastern United State, McGraw-Hill, 1938
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Farmdale drift in northwestern Illinois- Paul K. Shaffers Illinois Geological Survey
Rept. of Investiggtions No. 198, 1956

Sincesizigmjeport on northwestern Illinois proposes a new substage of the Wiscomsin
Stage of glaciation]which hes alregdy been much subdivided, it deserves careful
consideration. In 1907 the present writer was field assistant to WI C. &lden in
his survey of the Wisconsin extengion of the area described by Shaffer. Since that

: Vo T .

date he has visited the area many times. hese visits included many field trips

bt
with students on which an_axtsmpiiiﬁﬁrqmy&e—#o.demonstrata{criteria which bear on the

ganl cornedadinp, A
age,of the glacial drifts

\ I, the historical summary by Shaffer of previous work in the area ix there ie no
Naall '
“ﬁﬂﬁa mention whetever of Alden's paper of 1909 in which the problem of age of this drift

was fully considered. AléﬂLL study involveg_the relation of what would today be
called soil profiles to rock topography and;;oil erceion which occured during the
formation of these weathered zones. Alden also discussed the relation of the rock
topography to the several formations in which it was eroded. EQgti?{mg;:; River #m
Wiseonsin the soft St, Peter sandstone is low and does not outcrop E%i;;esentoudﬁb“v*/
Viest of that streem thp_; formation rises well zbove the m drainage level
forming a landscape much like that of the Driftless Area farther west. In fact it was
often suggested that had Fenneman been more familiar with the region he would probebly
have included all the country west and north of Rock River in his Driftless Seetion
= et R Ut 7] .
is_similar—~in topography‘}ﬂ the unglaciested area to the northwest. Certainly much-
uﬁ-tﬁé area shows little obvious sign of glaciastion. - o
ORe of the most notable events of the history of invastigatigﬁyt;;ethe introduction
VLM ponind
of the soil augerupy Leighton7:€f;is method of supplementing excava;;one permitted
meaaurments‘of depth of postglacial weathering on divides where crosion since
glacigtion is at 2 minimum. Leighton tesbulated averege depths of leaching of
¢ﬁi*iu carbonate and concluded thet the average north and west of Rick River is over 8 feet,
notably more than in the Shelbyville and Iowan drifts which showed abyout g&éff:;e-depth
of mn Although Shaffer contiri%d this method it seems gs if he placed more

emphasis on the succession of materials than on depth of leaching.



2
One wonders just how Shaffer correlated the several layers reported in his borings
Some of these are tﬁin. Few fossils are reported and so fer as known these are

Neither P
not d1gnostic./\the relation of glaciel deposlts »f nearby source oi_material(:s1aﬁi-
729

e i

ol e s
mentione@)nor “the removal of materlal by glacial erosion.” Littl: mgntion is made
of the change in aneara?ca of materials by weathering. No positive exemples of

: Wt
buried soil zones ape—dispi=ysd. This method is termed the stratigeraphic approach

and dxiixxni although invalusble in many localities the numergous pitfalls in its
T A I e & /
applicatloni%re Hot mentioned. In this connection it is well to note that the
Illinois geologists appear convinced that 2ll loess deposits were derived by the wind
from nearby recently-formed outwash. Hence when the Farmdale loess was named it
ﬁay‘htve_seemﬂgaealable to find a Fermdale till from which it ﬁwaa-uli%maﬂu&l derived.
It would be surmised although not definitely stated,that since at 1ts type locality
the Farmdale loess is much younger than the Illinoien gumbotil belat}igﬂfhould belong
in the Wisconsin gtage. Another item in correlation is that Shqffer had previously
correlated the Shelbyville till of Illipois with the Iowan till of Iowa so that :
{ =
represent IJ Qanty, W
JF ré~Shelbyville till zsmidxbke a pre-Iowan division of the Wlsconeln 3tage.
Some of the age names like Peorian are not included in the tge;e'!i.with this report
A )
In his report Shaffer notes the thin reswdual drift on the uplands which lies omn
weathered bed rock. How can he tell that this weathering is preglacial and not part of
a postglacial soil profile? Was bed rock weathered only in preglacial times
Another point of dispute is his endorsement of Flint's idea that the gravel deposits
g(wwb & dtennd greater
of the area are constructiona d not rei$dua1 freom theig\r951stance to erosion
tha&J‘§ the surrounding till., In the gravels of Wisconsin this point is decidedly debatsble
A
One looks in vain in Shaffers Hgort for a discussion of the relation of the till of
A
northwestern Illinois to its bed rock source. This wes a rolling to rugged land of
mixed sandstone and dolomite wholly unlike the /Qhale-sg{:dstone landscape of preglacial
centgal Illinois. What effect did this have gin postglacial weathering?

¢
In central Illionos(the present writer spent two field seasons there) the %%ﬁt

was thick enough to obliterate al}ﬂwgmnants of the preexisting topography so that the

dralnge of today is clearly superlmposed on the bed rock surfaceﬁﬂm A QLC}&MWW
A\
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To what extent did this process occur in northwestern Illinois/ Long ago Alden
LY
found meny local diversions of the odder drainge which resulted in the erosion of

narrow valleys where gireams, some o;_them very spmell, were forced out of their

&J\I L] "I J/ ﬁ_ w *

preglacial coursasr/x Hée valleys 4re a very striking feature of the present topography
Some of them might possibly have been eroded by glacial meltwaters but other require
postglafial conditions for the atréygs flowed toward the ice and not awzy from it.

No mention of this problem can be found.

W;_@g@/
In summery, the present writer aleso faziled to fintjas deep soil profiles as those

/\

on the plains of central Illinoise B ut one wonders if this might not be due

to the-sombivnetion—of a different kind of till lying upon a rougher bed rock
topography. It is hard in northwestern Illinois or southern Wisconsin to ?ind places
where the conditions of weasthering were similar to thost-of the southern jgﬁgig%wwo ;
One is nowhere quite sure that postglacial erosion concurrent with weathering is
certainly absent. It also is not at all certain that the weathering of the bed rock
is not postglacial. After all, is the area really a comparatively young drift or as

/
A
Alden concluded S!-iiAan old drift which looks young because ofTE% net result of the

differences from conditions in cent7ral %}linoisx Woas Gr °«”"f(‘ a dﬁ7jrh

T el

F. T. Thwaites,

8 Feb., 1957

Keferences ( not in Shaffers report.)

Alden , W. C., Concerning certain criteria of discrimination of the age of glacial
drift sheets =s modified by topogrephic situation and dreifge relationss Jour.
Geology, vol 17, pp. 694=709, 1909 /)

Fenneman, N. M., Physiography of Eastern United States, McGraw-Hill, 1938
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Farmdale urift in noftthstern Illinéis- Paul R, Bhaffer: 1Illinois Yeologieal Survey

Rept. of Investigations No. 198, 1956 ‘

Since this report or rortawesteorn Illinois proposes a new substage of the Wisconsin
Stage of glacistion whieh hus alrezdy been much subdivided, it deserves esreful
eonsiderstion. In 1507 the precent writer wss field assistant to Wi €. Alden in
his survey of the %igconsir exteneion of the ergs described by Sheffer, Since thet
dete he has visited the nre%Qﬁtﬁ;jtimes. These visits included meny field trirs
with students on which an sitempt wes .cde to demonstrate criteria which bear on the
rge of the glaeial driit.

I, the historiesl summery by Sheffer of jrevious work in the ares ik there is no
mention whatever of ilden's pepoer of 1909 in which the problem of sge of this drift
wes fully considered. 4ledns study involvggwthe reletion of whet would today be
czlled soil ;rofiles to rock topegrerhy andL%oil erosion which occured during the
formation of these westhered zones. Alden also discussed the relation of the rock
topogrophy to the severul formations in which it wes eroded. ¥get of Rock River in
Wisconein the soft St. Peter sandstone is low and does nol outerop at present.

Veat of that stream the formution rises well sbove the present drainege level

forzing e lendsce e much like that of tue Driftless 4dree further west. 1In faet it wes
often suggested thet haed Fennemnsn been more femiliar with the region he would probesbly
have included 21l the country west znd north of Rock River in his Driftless Seetion
which is similar in topography to the unglacisted area to the nortawest. Certainly much
of the area shows little obvious sign of glaciation.

ONe of the most motable events of the history of investigetion wes the introduction
of the scil asuger by Leiganton. ’riis method of sup;lementing excevetions permitted
mezsurments of depth of joastgliciel westhering on divides where erosion since
glacietion is at & minimum. Leighton t:bulated aversge deyths of leaching of
cerbonate end concluded tuet the average north sud west of Rick River is over & feet;
notably morc than in the Shelbyviile and Iowan drifts which showed abuout the same de;th
of elteretion. Although Sheffer contined this method it seems ®&s if he jpleced more

N

emphasis on the succession of meterigls than on depth of leachinge.
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One wonders just hcw Shaffer correleted the seversl layers reported in his borings

Some of these =re tlin. Few foseils sre reported end so far as known these are

& Nei}ger
not dignostic. Aﬂ,hs relstion of glaciel deposituﬁ neerby source of meferisl Ge et
i MO : '

menticme# nor the removel of meterisl by gleciel erosion. ” Littl: mgntion is made
of the change in aﬁourer.ee of metveriels by weathering. No positive examples of
buried s0il zones ere dispicyed. This method is termed the stratigeraphiec aprroach
and giffienik although invaluadle in mony localitise ths nuuersous pitfalls in its
apylicetion are not mentioned. In this connectisn it is well to note thet the
Illincis grologists appesr convinced thet all loess deposils were derived by the wind
from neerby receatly-formed outwash., Hence when the Furmdale loess was named it
mey have zeer doni{nble to find s Farmdale till from which it fziﬂl ultimately derived.
It would be surﬂised}although not definitely etutc% that sincé at its type locality
the Farmdale loess is much younger tham the Illinoian guubotil bol'o} it should belong
in the Wigconsin stage. A4nother item in correlation is that Shaffer had previousliy
correlated the Shelbyville till of Illiljois with the Iowan till of Iowa so that
Ma&i& represent
anpra-Bhelbyvillo till mamkdxhm a pre-Jowan division of the Wiscousin Stage .
Some of the age nmues ’li.ke Poorian)are not ino‘ludod in the tqule =2 with this report
In his report Shaffer notes the thin respfual drift on the uplands which lies on
weathered bed rock. How can he tell that this westhering is preglmeisl snd not pert of
& postglacial soil profile? Was bed rock weathered only in preglaeial time’
Another point of dispute is his endorsement of Flint's ide:z that the gravel deposits
ef the aree are conatructiomlﬁﬁ not resudual from tgzzf't::siotanca to erosion
then of the surrounding till. 1In the gravels of Wisconsin this point is decidedly debzteble
One looks in vein in Shaffers ro:\;rt for a discussion of the reletion of the $ill of
nortiawestern Illineis to its baed rock source. This was a rolling to rugged land of
mixed sandstione and dolomite wholly umnlike thml-ckudstom landscape of pr.oglacial
centgil Illinois. What effeet did this have ol;\l postglecial weathering?

v
in central Illionos(the present writer spent two field seasons there) the (}\m

was thick emough to obliterste 2ll romments of the preexisting topography so that the

draind';'e of today is eleerdy superiaposed on the bed rock surface.
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To what extent did thia.yrocons occur in northwestern Illirois/ Long ago Alden

S

found msny local diversions of the older drainge which resulted in the erosion of
werrow valleys uhers”atfyamshrsoma of them very small, were forced out of their
pregiscial courses /thw;b::;iera :re a very striking fouture of the present topogr: hy
Some f them might possibly have been ercded by glecisl seltwvaters but other require
postglafial conditions for the stremes flowed towerd the ice =nd not avey from it.
No muntion of this yrobiem csn be found. '

In summery, the present writer slso feiled to rian e doep soil profiles as those
on the jlains of cenirel Illincis. E ut one wonders if thie might not be due
to the combiaetion—of e different kind of till lying uvron a rougher bed rock
topography. It is hara in northwestern Illinois or southern Wisconsin to find rlaces
where the conditions of westhering vere similer to thos of the -outhofn region.
One is nowhere guite sure thet postglacial erosion soncurrent with weathering is
cert:-inly ebsent. It also is not at all certain that the weathering of the bed roek
is not postglacial. Afier all, is the area really e eonparativeizry?ung drift or as
Alden concluded 3% i,\'x;n 0ld drift which looks young becauss of f:— net result of the

differences from conditions 1h cent ral Illinoita

F. T. Theaites,

8 Feb., 1957

Keferences ( not in Shaffers report.)

Alden , W. C., Concerning certain criterie of discrimination of the age of glacial
drift sheets &s modified by topographic situstion and drainge relatione: Jour.
Geology, vel 17, pr. 694=709, 1909

Fenneman, N. M., Physiography of Eastern United Stetes, MeGrew-Hill, 1938



Farmdale drift in northwestern Illinoiﬁ Yy Paul R. Shaffer, ;
Illinois State Geological Survey, Rert. Investigations No. 198, 1956 _
v .

iym& Fropesing a new €~ubstgge of the Wisconsin drift which hess already been greatly
ks divide:} Shaffers report deserves close attention. e writer was assisf]ﬁt to W. C.
Wisconein

Alden in his study of the,extension of thf ares now described asﬂFarmdalq in 1907
agg‘haa visited both the Wis consin and Illinois parts of the area many times ;ince.
These visits included meny field trips with students on which boringiwere made with
a soil auger.

In the historicayf/;ummary of previous work in the & rea no mention can be found

-

of Alden; saxiyxpaper of 1909 which expleins in detail the relation of what would
onA arnd, WUy
today be called soil profiles to ##e topography and the relation of the topography
& Over most of the area
of the rock surface to the position of the St. Peter sandstone./wgast of Rock River
the
in Wisconsin 7{ St. Peter is below the preglacial drainage level. West of that river

it rises fa above the present stream levels forming a landscape much like that of the
Driftless Arsa. In fact the writer has often remarked thet if Fennemen had been more

femiliar with the area he would probably have included it in the Driftless Section

" Min bl W pagpeotid
M or thin driftAea:-t-eneien the trué}Drift.less aree.

b g

0,e of the most notable events in the history of glacial investigation was the
introduction of the soil suger by Leighton. afterih%; depths of weathering could be
obtained in areas where soil erosion is at a minimum so that valid comparisons could be
drawn. Shaffer contiﬁgd this method and besides paid much moFe attention to the

physical nature of the glacial deposits. The latter x can be classified as a—use-nf the
of tills

stratigraphic study of glacial driftif whkieh—iB based on physical natur;\plua the suﬁ?ésion

of deposits) both glacial and non-glacia?,including loess. .
1
&
To understand the new name“Farmdale it is ncessgry to sey that the view now
a mong A by the wind
current Illiuois geologists is thet loess was derived,mainly if not wholly from
‘T N 2
fresh outwash plains gnd not from thenoutwash from the Rocky Mountains which forms the
Whtnds 4 i :
}erge alluvial fans of Tifiary age. +he lower loe%f}of the section east of Peorga,which

¢ 1 o # T del™
- ¥

overlies gumbotil on the Illinoian driftjhad been named Farmdale and hence it

pes— Considered L Vosk €p2r] Famrdett
Afecessary to find the till from which i% was ultimately derived. Since thé/%oesa is

-

p— -

much : B - P ;
younger than Illlnolaﬁnlts correlation as Wisconsin was arﬂived—e&.aﬂwludh?
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Ssother point of importance is that Shaffer)writing in 1954 b=d suggested the corrslation

of the Iowa_,n amd drift of Towa with the Shelbyville Wisconsin drift of Illinois, .
S R

In the present work Shaffer notes the thin resgidual drift iz remnents

in many places underlain by weathered rock which he concluded is of preglacial age.

He mi ewidgntly sgreeswith Flint in ascribing the przsesst topographic form of gravel

depos:.ts to original deposition and not to latar d:.ff rential eroslon fﬁ 1-n—wh-3:ch gravel

WW
,wae more resistant than the surrounding till. Ir}'fﬁbl\gravel deposita/\vlai‘ted by the
ashand”
present writer this point is decidedly ‘Exdeb=table, One looks in vain for a clear summary
neither

of evidences despite a large amount of factusl information, There is p.mentionAof the
relation between bed rock source and physical nature of dxift till derived therefrom

nor of the relation of soil profiles to elope andberoalon concurrent with their formation.

,&3
The many instances of d-H:f—t— diversi,(ﬁ hwhzch resulted in rock Wl is not mentioned.

Some of these zerges ¢ uld have been ormed by glacial meltwaters w=md groved exemples of

this process are by no means confined to this area. Others apper ently could only have

been made by th nmy—mﬁ:’m‘t‘g&u&i&l wet-weather streams which flowed toward the

direction from which the ice came.
In summary} the present writer has also failed to find as deep soil prof:l.é{’s

inthis marginal drift as are_sbundant in the drifi plains of j’.he recognixed Illinoian

(i e A . G i T e Ly 1 B

drift of central Illinois.n But could this be due to a different /}, 2.7;/

till lying upon greater slopes? Could the weathered msg<rock below the t;ln drift be a part
dolomite and limestone

of the postglacial soil profile? It is clear that all ‘%dzmk was not weathered
Q:;wﬂi;?&mwl focane v
in prezlaclal t:une, striae x are ajsent dus—to postglacisl weathering in meny
: et . e
A~ ‘af’“‘*ﬂ- s . i i Pavecien, .
places. One maylelso ask what is the significa?qe of the postglacial gergws=$r narrdws
where bed rock has been eroded to consiglerable depths? After all is the area
comparitively 4 ‘
reaslly a{\young drift or) }’m it just lookg young because of the differences in

meterial and topography between /\here and central Illinois?

RIS
31 I, 195 7
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April 2, 1957

Mr. F. T. Thwaites
Wisconsin Geological and
Natural History Survey
University of Wisconsin
Science Hall

Madison, Wisconsin

Dear Mr. Thwaites:

I am sending under separate cover photostats of the preliminaryﬁL»Nwrj
glacial maps of Minnesota, Illinois, and northern Michigan for your use '7,
in considering boundary line problems with those states. Similar copies
of your map have been sent to Herbert E. Wright, University of Minnesota,
Helen Martin, Michigan Geological Survey, and George E. Ekblaw, Illinois
Geological Survey. Any of the problems may be taken up directly with
these people, if you prefer.

Dr. Wright has already made several revisions of his map, shown
in red ink on the photostat, to improve the mapping of outwash along the
St. Croix River. He writes: "The chief differences remaining concern the
separation of pitted outwash and end moraine in the St. Croix Falls area.
I did not attempt to make any separation through lack of information.

"The pitted-unpitted outwash problem is resolved for the St.Croix
# valley by my new lines north from Sunrise, but as I have intimated before
Q)w} remains a difficulty in many places if pitted outwash is included with
ice=contact deposits. According to the revision this leaves the Anoka
sand plain as ice-contact deposits; true, it is pitted, but it's also
a beautiful plain 75 miles across."

I have discussed the problems along the Wisconsin-Illinois line
_fwf*ﬂf with Dr. Ekblaw. The problem of Farmdale vs. Illinoian I mentioned in
e my previous letter. As you will note in Shaffer's paper, we put the
boundary of the unglaciated area about three miles farther west than
you do, but it is indefinite at best and we can draw it back sharply to
approach your position, if you prefer.

We believe you are right in showing outwash along Sugar Creek

‘féi}whi and shall add that, but we are uncertain about showing the lake. This
would require an extensive lake in the Pecatonica drainage. We recog-

nize a major fill in the Pecatonica, as a result of aggradation in the



Mr. F. T. Thwaites
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Rock Valley, but have not found definite lake deposits.

At Rock Valley we are not far apart, because the area of the
outwash broadens sharply along the State line.

You may wish to add the Shelbyville moraine which Ekblaw shows
at Sharon, and the outwash between it and the Marengo ridge appears to
extend northward to the Darien front and possibly connects with the out-
wash you map along the front farther northwest.

The major problem along the Illinois line ics the area of the
Valparaiso complex which you map as pitted outwash and Ekblaw maps-as
ground moraine, except for two moraines which may be buried Tazewell
moraines. This area has many lakes and pits, but in Illinois is largely
mantled with West Chicago-Darien till., It has only patches of gravel,
although in places it overlies gravel. Ekblaw did not map it as morainic
because it does not have well-defined moraines and in general he considers
it ground moraine mantling an 'older topography in part morainic. It was
mostly mapped as ground moraine on the North America map. I seems to me
that the region is so rough, the possibility of mapping it as morainic
should be considered. A major concern is how this will affect your
mapping farther north. wJ

East of the:Valparaiso belt, the Tinley moraine needs to be
distinguished as you both have it, but the Lake Border moraines, at
least at the state line, are too narrow to show and Ekblaw will combine
them as you do, and showthe crests where possible,

If you attend the Friends of Pleistocene trip at Bloomington,
Indiana, perhaps we can discuss some of these problems at that time.
Both Ekblaw and Wright plan to attend.

With best regards, I am,

Sincerely yours,

e

H. B. Willman

Geologist and Head
Division of Stratigraphy
and Areal Geology
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