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ay 7, 1941

Mr. E. J. Rogers
President & Gen'l Manager
Layne-Northwest Company
709 No. Eleventh Street
#ilwavkee, Wisconsin -

Dear Hr. Rogers:

In reply to yours of May 6, we wish to advise you that we still
hold to the view that rotary test holes are apt to be misleading.
This is pvarticularly true where layers of sand and gravel occur be-
tween layers of till. The mud which is circulated is aixed with the
material washed up in such a way that it is impossible to be sure
what was penetrated. In solid layers of sand and gravel, where jyou can
be sure the mud was actually added and not from the ground, it is true
that satisfactory results are obtainable., An example of the failure'of
rotary tests is the divergent results of two such holes at Willlams Bay.
Ve did not advise the people at Fontana to refuse payment, but advised
that more accurate results are obtainable with cable tools. ¥e have al~
so compared rotary cuttings from rock wells with adjacent cable tool
samples, to the great disadvantapge of the former,

Our letter of October 2, 1940 stated:

"He advise that all test holes in drift be drilled with cable
tools. There is sc much mud in the samples that it is impos-
sible to tell whether they are till or stratified sand. llows
ever, it is clear that no coarse gravel is present.

®"Conclusions are most uncertain with rotary samples,”
Now you must realize that the drilliers.have access to other data
than the samples. We still decline to pass on the prospect on the basis
of rotary samples.

Very truly yours

WISCONSIN GEOLOGICAL SURVEY
By

F. T. Thwaites/lrk Geologist, Well Records



WELL WATER SUPPLY CONTRACTORS
LAYNE DEEP WELL TURBINE PUMPS

PUMP & WELL FACTORIES
EQUIPMENT FOR AFFILIATED WITH MEMPHIS, TENN
MUNICIPALITIES T HOUSTON,TEXAS

e e e LAYNE & BOWLER,INCORPORATED oe ANEEL

RAILROADS MARQUETTE BUILDING [ )

MINES & IRRIGATION

709 NORTH ELEVENTH STREET

May 6, 1941

Mr, F. T, Thwaites

Geologist

Gelogical & Natural History Survey
Madison, Wisconsin

Dear Mr. Thwaites:

We recently had occasion to drill a test well for a
subdivision near Fontana, Wisconsin; namely, Glenwood Springs,
The test hole was actually drilled by our Layne Western Company
of Chicago. The equipment was especially designed for test work
and operated by a crew of men who are the regular test crew of Layne
Western Company.

The reason for writing you today is that the customer
advised us that you told them a rotary rig was not satisfactory for
drilling test holes. As a consequence they have refused to pay us for
the work, Of course we do not know whether or not the statement was
made, but our position in the matter is that if a rotary rig is used
and in the hands of men who know their business, accurate results can
be obtained,

Our organization throughout the country does most of its
work on a guaranteed basis where we must assume the responsibility
for the quantity of water.Accordingly, we must have a good "batting
average" with a minimum of mistakes, Otherwise we could not exist,

Our Layne Western Company which operates in several
states in the midwest including Kansas, Nebraska, part of Oklahoma,
Missouri, Illinois, and lowa, employs only rotary drilling machines.
The work is in the hands of men who are thoroughly skilled, On the
basis of their findings we proceed to construct wells on a guaranteed
basis. It was one of these units which was used at Glenwood Springs.
Throughout the south it would be practically impossible to use anything
but a rotary drilling machine for test purposes where wells are
drilled in unconsolidated formations to depths as deep as several
thousand feet, For instance, the City of Houston, Texas, where we
furnish the entire city with water, the wells are deep as 2500 feet,
In Paris, France, they are as deep as 3,000 feet, Jamaica, New York,
which is the largest municipality obtaining its entire supply of water
from wells, is supplied entirely fromwells drilled by our company,
These wells are several hundred feet deep., We might mention a great

many other large installations; in fact, thousands of them throughout
“WORLD'S LARGEST WATER DEVELOPERS"
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Mr., F. T. Thwaites =2=-

the south where not only the wells themselves, but the test holes,
were drilled by the rotary method and accurate results obtained., We
recently obtained a 20,000 GPM supply Just north of Memphis for a
Powder Plant, and 25,000,000 galloms per day for the Hollingsworth &
Whiteney Paper Company at Mobile, All tests were drilled by the
rotary method. Throughout the south practically all test drilling
is done by the rotary method and very excellent results obtained,

We are enclosing a cut of a typical rotary test rig
used in the south, It happened to appear in one of our monthly
magazines,

Layne-Northwest Company probably uses fewer rotary rigs
for test drilling than our other companies. This, however, is due
to the fact that our unconsolidated formations are very shallow and
the cost of setting up a rotary rig for test holes in the neighbor-
hood of 100 feet is often greater than that of a cable tool machine.
We, however, do not hesitate to base our guarantees on our findings
in rotary drilling,

Please understand that this communication is one of
explanation of our position rather than that of finding fault with
anyone. We feel it our obligation to advise those interestzsd in any
advances which we may make, as a great deal more can be accomplished
by cooperation than fault finding, We feel sure that the results
of the test hole which we drilled at Glenwood Springs was fully as
accurate as we could obtain with a cable tool machine. 1In fact, there
were some advantages to using the rotary drilling machine,

We hope that you will feel free at any time to ask us
about matters relating to the development of water supplies in our
district, It is the hope and desire of this company that we can im-
prove construction of wells and methods of drilling them by cooper-
ating with the various State Departments, It is with this in mind
that we solicit your cooperation,

Yours verx truly,

LA WE C/M NY ‘
EJR/dk “President & Gehéral/Menager
3289 G
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EQUIPMENT FOR
MUNICIPALITIES

MINES & IRRIGATION

WELL WATER SUPPLY CONTRACTORS
LAYNE DEEP WELL TURBINE PUMPS

PUMP & WELL FACTORIES
AFFILIATED WITH MEMPHIS, TENN
NE s LAYNE & BOWLER,INCORPORATED HOUSTON, TEXAS
LOS ANGELES,CAL.
REEn o0 MARQUETTE BUILDING .

709 NORTH ELEVENTH STREET

May 21, 1942
Wisconsin Geological Survey
Madison, Wisconsin

Attention: Mr, F. T. Thwaites, Geologist
In charge of Well Records

Gentlemen:

We have just received your communication of
the 19th.

We expect to complete the Camp McCoy wells with-
in the next two or three weeks and will try and assemble
all the information and have it in your hands at one
time as you would probably desire to have it submitted
to you in this manner.

Some of these wells were drilled by others but
we will try to include this information and get all of
it to you., This likewise applies to the Badger Ordnance
Works .

We will check to see what happened to the Prairie
du Sac samples if you have not as yet obtained them,
We find it quite difficult to impress upon our drillers
that samples are important, GSometimes they realize they
are until they get ready to move, then someone sets them
aside and forgets to send them in, We trust this did not
happen to Prairie du Sac. We have a careful record of
the formations as we determined them., Incidentally, the
well was a very excellent producer, the capacity of same
being about 50 gallons per foot of drawdown,

You will hear from us before long,
Very truly yours,

E-NORTHWES IPANY

4

EJR/dk adent & 'Genheral Agr'.

el

“WORLD'S LARGEST WATER DEVELOPERS"



PUMP & WELL
EQUIPMENT FOR
MUNICIPALITIES

WELL WATER SUPPLY CONTRACTORS
LAYNE DEEP WELL TURBINE PUMPS

FACTORIES
AFFILIATED WITH MEMPHIS, TENN.

R LAYNE & BOWLER,INCORPORATED HOUSTON, TEXAS

RAILROADS

LOS ANGELES,CAL.

MINES @I ic Ao MARQUETTE BUILDING .
709 NORTH ELEVENTH STREET

Mr, F.T.Thwaites

Geoloqgist in charge of WellRecords
Geological and Natural History Survey
University of Wisconsin

Madison, Wisconsin

Dear Sir:

Mr, Rogers, President of lLayne Northwest Company,
was talking to Mr, Louis Watry the other day, and the
subject came up that you had mentioned to Mr, Watry the
fact that we had not been sending in loas of all of the
wells that we have been drilling,

Mr.Rogers brought this to my attention as it is one
of my duties to forward loags of completed wells to the
State Board of Health as required by the Wisconsin Well
Drillers Code,

We would appreciate very much vour advising if there
are anv well loas on wells drilled bv our companv that vou
would like, or anv additional information that we can supnly
vou, 1t is our desire to cooperate with vou in every way
possible, as we sincerely anpreciate all of the cooperation
which vou have aiven us in furnishing information on con-
struction details that have proven of great value to us,

Perhaps it would be best that each time a log is made
up for the State Board of Health, that we make up a copy
and forward same to you, and should you like us to do so
we would appreciate your so advising,

The writer anticipates being in Madison some time in
the near future, and will call at your office at that time,

Vervy trulv vours,

LAYNE-NORTHWEST COMPANY

GMG/ga

“WORLD'S LARGEST WATER DEVELOPERS"
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- May 6, 1943

Mr. Geg. ¥, Calloway
Layne-Northwest Company
DO North Eleventh Street
Milwaukee, Wisconsin

Dear Mr, Gallovay:

In reply to yours of the 3rd, I think the matter is lurgely
& misunderstuncing based on my failure to find any lo~ of the
Prairte du Sac village well. I had been asked by the enzineer to
prepare a board for this well, but later the idea was given up.
Mezntime I had askoei several times at ir. Watry's office for
the log. I de not recall any other time that I failed to get the
information either there or directly from you. We certainly =
appreciate greatly the samples and records we have been getiing.
I doubt if it is necessary or desirible to fill out a duplicate
of the Board of Health logs, but thank you for the offer., 1
will be glad to have you call at the office any time you are in
town. lowever, my plans for the summer are verue, I will srobably
be teaching Physics only then. :

Very truly youfs,
WISCONSIN GEDLOGICAL SURVEY
By

i Ps Te Thwaitee, Geologist
In charge of Well Recor:is
_FTT/DMD
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< PHONE "MARQUETTE 3271

World's Largest Water Developers

LAYNE- NORTHWEST COMPANY
WATER SUPPLY CONTRACTORS

MARQUETTE BUILDING
709 NORTH ELEVENTH STREET

Milwaukee, Wisconsin

April 24, 1944

Wisconsin Geological Survey
Madison 6, Wisconsin

Gentlemen: Sub ject: Hillpoint Cooperative Creamery

We are sorry to learn that you have not received the
samples fromt he above well, We checked our railroad express
receipt and apparently they made an error and sent these to
the Hillpoint Creamery. They were brought into the office
by the writer and sent from here to your Department using
one of your Geological Survey shipping tags. A notation
was made that these samples were from Hillpoint Creamery
well in order that you might identify them when you received
them. We will write to the Hillpoint Creamery and if they
were missent, as this receipt indicates, we will ask them
to forward same to you,

Yours very truly,

ﬁf' WEST GOMPA
~ i /i
President & n'l.
EJR:at &//

Enc,
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April 24, 1944

Hillpoint Cooperative Creamery
Hillpoint, Wisconsin

Gent lemen:

The writer took the ¢s from your new well

'to Milwaukee and they weré shNN#ed express, April 14,

presumably to the Wiscon 8lQaical Survey. They were
e 3 urvey but apparently

ation was made on the
back steting that d from your well and apparently
they, Iherror, refthirned thesk) sanples to you, The Wisconsin
Geological Survey\N
received them, hengh pbssible that you have r eceived
them at H ts .
samples the WisconsinGeological Survey, Madison 6, Wisconsin,

Yours vary truly,

EJRgat
CC WGS
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‘April 21, 1944

¥r. Gdwe J. Hogers

Pregident & Gen'l Mgr.
Layne-Norihwest Company

709 Horth Fleventh Street

Milwaukee, Wisconsin

Dear Siv:

In your letter of April 14 you advised that well mmplea
were being sent from the Hillpoint Cooperative Dairy well.at Hill-
point, Wiss Since these have not yet been raceived, we thought it
best 4¢ advise you of that facte.

Very truly yours

WISOONSIH GEOLOGICAL SURVEY
By
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“"  PHONE “MARQUETTE 3271

World's Largest Water Developers

LAYNE - NORTHWEST COMPANY
WATER SUPPLY CONTRACTORS

MARQUETTE BUILDING
709 NORTH ELEVENTH STREET

Milwaukee, Wisconsin

April 14, 1944

Wisconsin Geological Survey
Madison, Wisconsin

Gent lemen:

We are sending you express, samples
of formation taken during the drilling of a
well for the Hillpoint Cooperative Dairy,
Hillpoint, Wisconsin,

Yours very truly,

~

///,.i/>
LAYNE NORTHWEST COMPANY —
e ) / '_/7

{gfffz:gézé/flh‘ L7/

7 /'

/

: President/é Geﬁ1{/Mgr.

EJR/bh



PHONE MARQUETTE 3271

World's Largest Water Developers

LAYNE- NORTHWEST COMPANY
WATER SUPPLY CONTRACTORS

MARQUETTE BUILDING
709 NORTH ELEVENTH STREET

Milwaukee, Wisconsin

May 16, 1944

Wisconsin Geological Survey
Madison 6, Wisconsin

Gentlemen:

We are at a loss to understand what happened to the
samples from the Hillpoint Cooperative Creamery well, We
communicated with the Hillpoint Creamery and they were unable
to locate them. These samples were shipped from this office
with a shipping tag which accompanies sample bags. We would
suggest that you request the local Express Company office to
see if they cannot be located and we are asking the Express
Company here to trace the shipment,

Yours very truly,

EJRiat
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May 10, 1944

¥r. Bdws J. Bodgers

President & Cen'l Mgr.

Layne-liorthwest Company

709 Horth Eleventh Street 5
Miiwamzee, Wiseonsin :

Dear Sir: @
¥ith further reference to your 1et,ters of April 14 and 21.,

~ wish to inform you that we have not yet raceiwd the sanples fron
the Hillpoint Cooperative Creamery well.

Very truly yours

WISCONSIN GEOLOGICAL SURVEY
By ;

=



May 24, 1944

Railway Express Agency
527 North Fourth Street
Milwaukee, Wisconsin

Attention General Agent:
Lear Sir:

Replying to your communication of May 22, with reference
to a shipment to the Wisconsin Geological Survey, Ve
are attaching the blanks for loss and damage claim to

a copy of this communication, which will be mailed to
the State Geologlical Survey.

Ag far as the actual value of the samples is concerned,
it is nil, However, the value from the standpoint of
records of underground formations, is gquite valuable,
and consequently, it is unfortunate that the shipment
has been leost, The package which was called for by
your driver at this office, was addressed to the Wis-
consin Geclogical Survey, Madison, Wisconsin, on one
of their tags, HReference was made on the back of the
tag indicating that the enclosed samples were obtained
at the Hillpoint Creamery, Hillpoint, Wisconsin, and
it was our thought that they may have been mis-sent,

It would seem that the samples should be somewhere
between our office and the office of the Wisconsin
Ueological Survey in Madison, If they are found, they
should be delivered to Madison,

The Hillpoint Cooperative Creamery states that they
tave seen nothing of them, and it would seem, therefore,
that the shipment was lost between here and Madison,

Yours very truly,

7

. ///Presldant & General Manager

ejr/lar

C.C, $tate Geological Survey
Attentions Miss Lillian M, Veerhusen
Madison, &6, Wisconsin



e : RAILWAY EXPRESS AGENCY 2o

INCORPORATED (Printedin U.S.A.)

UNIFORM BLANK FOR PRESENTATION OF LOSS AND DAMACE CLAIMS

DPate 19
(Date Claim Presented)
(Claimant—Name of person by whom claim is presented) (Address ofm(-}iaimant) 1 (Claim;n-i-;’s Number)
RBailway-Express Ageticy: - - 5 oo me s s s s e e
(Carrier) (Address of Carrier) (Carrier’'s Number)
Thisclaim fors . o is made against the Ry. Express Agcy. by the undersigned for.................. i
; : (Loss or Damage)
fo s Lo ; shipped 2 e 1:lEe= Receipt No__ =0 e s
(Article) (Date)
Shippedilanne 0= o o No: i : SEicet
Wddersiellts - prs s wa s e e e g e S S e e s e s Street
R e e e S Hxpresshtos Aot e s e T e e
(If destination not an express office)
Approximate weight of shipment._.... ... Charges were prepaid or collect?. ... Amt-Chos $.5 .
Date of advice from Consignee of non-delivery, shortage or damage...... i

DETAILED STATEMENT SHOWING HOW AMOUNT CLAIMED IS DETERMINED

(Number and description of articles, nature and extent of loss or damage, invoice price of articles, amount of claim, etc.)

L TIAR RMOINECERIMED S 7S T e
IN ADDITION TO THE INFORMATION GIVEN ABOVE, THE FOLLOWING
DOCUMENTS ARE SUBMITTED IN SUPPORT OF THIS CLAIM *

( ) 1. Certified copy of the Ioriginal receipt, if available.

( )} 2. Original invoice or certified copy giving description of
articles by which they can be identified.

( ) 3. Other particulars obtainable in proof of loss or damage.

The foregoing statement of facts is hereby certified to as correct.

(Signature of Claimant)

| Claimant should assign to each claim, a number, inserting same in the space provided at the upper right hand cgrner_of
this form. Reference should be made thereto and also to carrier’s number, in all correspondence pertaining to this claim.

* Claimant will please place check (x) before such of the documents mentioned as have been attached and explain under
“Remarks” the absence of any of the documents called for in connection with this claim.

NOTE: If claim is to be settled with another party, so authorize under “Remarks.”



TO CLAIMANTS: (3

Claimants are requested to make use of this form for filing claims with Express Companies.

Claims may be filed with the carrier’s agent either at the point of origin or destination of shipment, or direct with
the Claim Department of the carrier, and will be considered properly presented only when the information and docu-
ments called for on the other side of this form have, as far as possible, been supplied. A duplicate copy thereof should be
preserved by the claimant. It is the desire of carriers to settle promptly all valid claims, and the frank and hearty co-
operation of the claimant is therefore solicited. :

IMPORTANT INFORMATION TO CLAIMANTS RESPECTING LOSS AND DAMAGE CLAIMS.

Before presenting a claim on account of loss and damage, the following important information respecting claims
should be given careful consideration.

1. The terms under which property is accepted and transported by a carrier are stated on the receipt issued by the
carrier; also in tariffs and classifications issued or subscribed to by the carrier. Persons intending to file claims, should,
before doing so, examine the terms and conditions under which property was accepted and transported. If any part of
the shipment in question was subject to the Regulations for the Transportation of Explosives and Other Dangerous Articles,
prescribed by the Interstate Commerce Commission, pursuant to Acts of Congress the person filing the claim should know
that all these regulations applicable to the shipment had been complied with.

2. Carriers and their agents are bound by the provisions of law, and any deviation therefrom by the payment of
claims before the facts and measure of legal liability are established will render them, as well as the claimant, liable to the

fines and penalties by law. Attention is called to the following extract from Interstate Commerce Commission Conference
Ruling No. 68.

“It is not the proper practice for railroad companies to adjust claims immediately
on presentation and without investigation. The fact that shippers may give
bond to secure repayment in. case, upon subsequent examination, the claims
prove to have been improperly adjusted, does not justify the practice.”

3. In order that the carrier may have an opportunity to inspect goods and thereby properly verify claims, any loss
or damage discovered after delivery should be reported to the delivering agent, as far as possible, immediately upon dis-
covery, or within forty-eight hours after receipt of goods by Consignee. Such notice must be given Express Agency
within 15 days of date of delivery of shipment. Consignees should preserve for carrier all portions of encasings or
wrappers of shipments damaged bearing names, addresses, marks, numbers, labels, etc. Where such loss or damage is
not noticed until after shipment ‘has -been opened, consignee should leave shipment in the original package until a
representative of the delivering company can inspect same. <

4. Pending the settlement of any dispute or disagreement between the consignee and carrier as to questions of
loss and damage in connection with property transported, the consignee may avoid further loss or damage, by promptly
accepting the property from the carrier. Such action on his part in no way affects any valid claim which may exist
against the carrier.

5. Under the provisions of the Act to Regulate Commerce, it is unlawful for a carrier to charge or demand or
collect: or receive, any greater or less different compensation for the transportation of property than the rates and
charges named in tariffs lawfully on file, nor to refund or remit in any manner or by any device any portion of the rates
and charges so specified. The refund or remission of any portion of the rates and charges so specified through the pay-
ment of fraudulent, fictitious or excessive claims for loss or damage to merchandise transported is as much a violation of
the law- as is direct concession or departure from the published rates and charges.



Aupgust 3, 1944

Carl H, Lindinman

Assistant to the President

Layne-Northwest Company :
709 North Eleventh Street : .
Milwaukee, Wisconsin

Dear M¥r. Lindinman:

In reply to yours of the 2nd we have no decent records in
Berlin., I find that wells at the waterworks were reported as
480 to 500 feet deep, With rock at 60 feet, granite is found at
bottom, Latest data: two wells, 467 and 430 feet deep. 0ld
log of city well gives sand and clay at 60 feet, sandstone to 450
feet total depth. 150 gpems flow, with pressure of 1 1/2 1bs,.
or 700 gepems with drawdown of 20 feet. Rock et 54 feet ncar Irvine
plantiWest of river rock at 50 to 70 feet. Two blocks west of quarry

drift 60 to 80 feet with no granite at 120 feet,

drift 90 feet to sandstone, : _ \

'.\{

The Heald well therefore seems a:'%eliable,as,no other well' *
shows amything like as much drift. However it mey be all rights
There are such deep holes in the rock in some places, but they are
of very limited extent, o

. Park well:

Very truly yours e X
WISCONSIN GEOLOCICAL SURVEY \
by - £ iﬁg

F, T. Thwaites, Ceologist
in charge of well records

PTT: s



. PHONE MARQUETTE 3271

World's Largest Water Developers

LAYNE-NORTHWEST COMPANY
WATER SUPPLY CONTRACTORS

MARQUETTE BUILDING
709 NORTH ELEVENTH STREET
Milwaukee, Wisconsin
August 2,1944

Prof. F,T,Thwaites
Wisconsin Geological Dept.

University of Wisconsin
Madison,Wiscensin

Dear Professor Thwaites:

1 have been asked by a furrier in Serlin,Wisconsin, as to the
depth to rock and the various formation encountered in the
Southern part of Berlin, starting about a block lest of the
city pumping station and running approximately due Last to the
canning factory.

If you are not acquainted in this city, this location is on the
North side of the marsh and is three or four blocks South of
the main street,

Inchecking Page 364 of the Wisconsin 2urvey Bultletin #AC0V, we
are wondering just how authentic the log is which is reported
to have been drilled by A.R,Heald.

We have information on hand which indicates that solid sandstone
was encountered at about 69' at the above location and it has
also been reported that several of the city wells, which are
relatively small in diameter are drilled in to the sandstone,
but are reported to be wells less than 200!,

The yield from the wells in thisparticular part of the city

is very good, as we have a pump at Carnation Milk Co,, which

is delivering approximately 1000 GPM, with a 1lift of about 65!,
The well flows when not being pumped,

Do you have any information or a drillers record on this par-

ticular well which would give us a good indication as to the
formations encountered when it was drilled?

Any information you can give us will be greatly appreciated
as in the past.

Yours very truly,

LAYNE -NORTHWEST COMPANY

hssistant to the President ————m

chl/lar
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PHONE MARQUETTE 3271

/

World's Largest Water Developers

LAYNE - NORTHWEST COMPANY
WATER SUPPLY CONTRACTORS

MARQUETTE BUILDING
709 NORTH ELEVENTH STREET

Milwaukee, Wisconsin

August 21,1944

Mr . .F.T.Thwaites
Wisconsin Geological Survey
Madison,#isconsin

Year Mr. Thwaites: g ,. i
NL/ivSwWly ne 39 I 29 o/

In accordance with our conversation of yesterday morning
while at the Oscar Mayer Company, I checked the location of
the well with reference to the Waupaca County Asylum,

This institution, with the test well and the new permanent
well are located at Weyauwega, Wisconsin,

Ne certainly wish to take this opportunity to thank you
again for your cooperation and assistance out at the

Uscar Mayer “ompany.
with kindest personal regards, we are
Yours very truly,

LAYNE-NCRTHWEST COMPANY
" Field EnW
ks

gma/lar
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LLAYNE-NORTHWEST COMPANY

WELL WATER SUPPLY CONTRACTORS

i % kil LAYNE DEEP WELL TURBINE PUMPS

FACTORIES
EQUIPMENT FOR AFFILIATED WITH MEMPHIS, TENN,
MUBICIFALLIIES LAYNE & BOWLER, INCORPORATED HOUSTON, TEXAS
INDUSTRIES LOS ANGELES, CAL.
RAILROADS e

MARQUETTE BUILDING
709 NORTH ELEVENTH STREET

MiLwAUKEE 3, Wis.

MINES & IRRIGATION

August 22,1945

University of Wisconsin
Geological Department
Madison, Wisconsin

Attentions Mr.F,T.Thwaites

3
Gentlemen:

ie are wondering if you have any record of the well which was
drilled some years ago for the Red Star Yeast Co, at 325 N, 27th St.,
filwaukee, Wisconsin,

We would appreciate any informat ion you

m have as to the size of
the casing and the depth to rock, and the i

al depth of the well,

Thanking you in advance for an early reply by return mail, we are

Yours very truiy,

IAYNE -NORTHWEST COMPANY

chl /ler

“World's Largest Waler Eeaebpau”
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LLAYNE-NORTHWEST COMPANY

WELL WATER SUPPLY CONTRACTORS

PUMP & WELL LAYNE DEEP WELL TURBINE PUMPS L
:,?J;T:::”’;g: AFFILIATED WITH MEMPLIS TENN!
INDUSTRIES LAYNE & BOWLER, INCORPORATED HOUSTON, TEXAS
g MARQUETTE BUILDING A T
MINES & IRRIGATION

———

709 NORTH ELEVENTH STREET

MiLwAUKEE 3, Wis.
August 28,1945

Mr.F.T.Thwaites
U.5.Geological Survey’
Science Hall

University of Wisconsin
Madison, #wisconsin

Dear Mr.Thwaites:
1 learned after writing you, that you had gone to the hospital
for an operation, but did not know that you had to go through as

serious an operation as a double hernia.

From your letter I see that you are back, and I hope and trust
you are feeling much better and will continue to do so,

You have always been so kind in acknowledging our letters and
doing work for us, and we certainly want you to know that we
appreciate it very much,

Best regards.

Yours very truly,

C.H.LIndenman
Layne-Northwest Co,
Assistant to the President

chl/lar

“World's Largest Water Developers”
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February 18,1947

Mr,4.C.Roberts
western Condensing Co,
fppleton,Wisconsin

Dear Mr, Roberts:

has written
om the first

We note by your letter of fébruary 14 that Mr, B
vou stating that he has not received the samples
Mishicot well,

This seems quite strangi to us inasmuch as I recal r.Crews'
arranging that the sample be taken and-##gm our recc

wWill you be so kind as to ascer
they can recall when the samples ‘Wb A
of wisconsin, Well Division, We hayVs samples here at the

office or at the warehouse, consequen s we feel quite sure that

they were sent or it may b heyN\ake still :t your Mishicot
plant,

2king the plant if
frd to the University

Yours very truly,

mwwrs COMPANY

/-/M
Assistsnt to the Presid

chl/lar

C.C-'r.E.F.Bean,
State Gevlogist
University of Wisconsin

. Madison,Wisconsin



January 6, 1947

Mr. s Hn Lindemn
Assistant to the President
Layne-Northwest Company
Marcuette Building

709 North Eleventh Street
Milwaukee 3, Wisconsin

Dear #r. Lindemnmzns

; In reply to yours of December 23, I am
enclosing a blueprint log of the Sunrise Well (City No.4),
at Sturgeon Bay, Wisconsin. It has been reported that
this well showed cchtzmination., It may be that the loss
of head is due to underground leaks above the artesian

water. The samples did not show anything important =t
the bottom.

Very truly yours

WISCONSIN GFOLOGICAL SURVEY
By

F. T, Thwaites, Geoclogist
In Charge of Well Records

FTIT HPP
Fnc. 1
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March 31, 1947

#r. C. J. Ogran, Vice-President
Layne-Northwest Company
Barg ng
709 Horth Elevenih Street
. Milwsukee 3, Wisconsin
Dear Hr; Ogran:

Your letter of March 13th regarding a ground water survey &t
Wedford is much appreciated. I am not at all confident that a geologist
will be able to furnish useful advice. §y schedule is so filled at present
that there is no chance of getting up there before April 2lst or 2hth.

Very truly yours

EISCONSIN GEOLOGICAL SURVEY
By

State Geologis£

EFB CEP



March 18,1947

Mr.B,F.Way
Medford, wisconsin

Mr, Martin Fishman
Medford, Wisconsin

Gent lemen:

While at Medford last week, discussing the test dri
and locations with Mr, Fishman z2nd Mr, Way,

tce ¥r, Way that 1t m ght be advisable to as
State Geologist at Madison, Wisconsin, to make a stu
tables around Medford and make recommengfiiORs as to a
- location to drill in search of an adeglp :
of Medford.

ing operations
e suggestion
E,F,Bean,

f the water
sirable

This suggestion was made by the writy A
Professor Bean's ablility, and I might\gWwy Aation-wide reputation
as a geologist.

I am quite sure if you cou pfessor Bean to come to
Medford and study your watg he could give you some very
valuable advice, make some{fporthwhile] fecommendations,

Professor Bean can be reacheX
Science Hall, Madi Wis

er at - University of Wisconsin,

Yours Very.truly,

LAYNE=-NORTHWEST COMPANY

Vi Pres¥dent 4 Fileld Mgr,

cjoflar

C.C. Professor E,F,Bean
University of Wisconsin
Science Hall

Madison,6, %Wisconsin
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= o March 18,1947

Professor E,F,Bean,
State Geologist
University of Wisconsin
Madison, Wisconsin

Dear Professor Bean:

We of the Layne Northwest Co. have becen doing considerable exp loratory
work in and around the City of Medford, Wisconsin, in search of forma=-
tions which would yield a satisfactory water supply for that city.

To date, after drilling 15 test holes, we have only located two test
holes which in our opinion would possibly yield 100 GPM, This supply,
of course, would help out if nothing better is avallable, however, if
we could obtain a supply of 400 or 500 GPM, 1 am sure you can apprec-
iate what it would mean to the City of Medford.,

We have one or two more locations which we believe offer some possi=-
bility, but at the same time we would like to keep down the cost of
this exploratory work to a minimum, With this thought in mind I have
discussed the possibility with Mr, B,F, Way at Medford, who is on the
vater Commission, suggesting they contact you and see if you would go
to Medford and make a s tudy of their problem and make recommendations
as Lo possible locations for water supply.

A copy of my letter to them is herewith enclosed.

Yours ry teuly,

.Ogra
ce-President & Field Mgr.
Layne-Nor ttwest Company

C

cjo/lar

“World's Largest Water Developers”



March 21, 1946

Layne-Rorthwest Co,
709 N. 11lth St.
Milwaukee 3, Wigconsin

Attention: Mr. Galloway
Dear Mr. Gallowayt

Some time ago we received s nail
keg full of well samples which was sent by you.
A tag ststed that they were from Jefferson but
some are marked Carnation Milk Co., Berlin. They
geem to be samples from two wells mixed., Is it
pogsible for you to enlighten us as to which is
which? ;

Ve never got any samples from
Columbus.,

Very truly yours
WISCONSIN GEOLOGICAL SURVEY
By
F. T. Thwaltes, Geologist
In Charge of Well Records

FIT HPP
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borders. I have never seen the area in question. Hope to

get out there some time, I am always decidedly skeptical
about so.called consftructional forms which are not associated
with undrained areas inasmuch as certain types of erosion .
topography very much simulate glacial topography. We have
had a number of mistakee in this state dae to confusion of
erosion forms with terminal moraines so that I am afraid I

am not properly impressed by some of these reports.

With regard te the early publicationse of descriptions
of buried soils, etc., I'was confining my attention to those
instances where the word, interglacial, had been used. Of
course I knew of a great many mentions of the phenomena at
very early cates but did not desire to spend any time on
sumarizing them but only the publications where some dis.
cussion of the significance was given.

I wish to thank you very mueh for the references
%0 early material which I will proceed to work up. I will
take the matter up with Mr. Alden to see what he can suggest
about this manuscript but éan undoubtedly shortean it con-
slderably. It is, however, too long in any event for
publication in most pluces. Thanking you again for your
kindness, I am :

Yours very truly,

FIT-M Geologiet



March 24, 1924,

Mr. Frank Leverett, ¢
United States Gaologicul Survey,
Ann Arbor, Michigan.

. Dear Mr. Leverett:

I wish to thank you very much for your letter of the
19th and I appreciated your criticisme very much indeed. I do
not, however, seg¢ very much in some of the articles %o which
you take exceptions I thought that I had condemned Upham in
about as scathing terms as one would dare., On the other hand’
I think that some of Wright's early criticisms were justified,
but his fallure to advance any further in =o many years is
very much against him,

In regard to Bain's paper I will re.read the same and
gee if ] made any eslip. I think I based my write.up on some
old notes and not on a re.reading.

In the matter of Hershey's papers he was so far
astray on his peneplains, ete., that I have never given his
other work much consideration. I will, however, read some of
the articles.

In regard to Alden's peper on northern Illinois, my
understanding of the situation is that the post.lllinois drift
of Leighton does not imn any wey, ehape, or menner correspond
to the Iowan drift of MHonograph 38 which showed 2 border west
of Rock River. I have been over zcme of Leighten's areas in
the field and have found some evidences which seemed to go against
his interpretation. I expect to see more of the district in
Hay and will then be able t¢ judge better,

80 far as I could find, Bain and Wilder were the first
" to state explicitly that depth of repidusl materisl is related
to weathering. 1 can see, however, thet you had the same idea
much earlier, but the peint was not explained in detail.

With regard to Carman's paper I am still inclined t&
hold to my view . . inasmuch ss he was not stampeded to
discriminate drifts which had no definite vertical or horizontal
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June 1,1938
« Frank Leverett
1724 South University Avenue
Ann Arbor, Hichigan 5

Deatr Doctor Leverett:

I am enclosing a preliminary blueprint of ome of the illius-
trations for my report on Northeastern Wisconsin. Will be very glad
to have any suggestions or corrections that you can make, T departed
from your maps in showing Weidman's Third Drift as doubiful Wisconsinm.
I have found that the Third Drift in Barron County is Wisconsin, as
it shows distinct constructional features and a vouthful gsoil profile.
It has not been pissible for me to check whoth=r or not this aprlies -
to all of what he mapped as Third Drift, 5%53? sHowed that it wis
probably Illinoian, following your intnrpve+ations of a few years ago.

Very $ruly yours

WISCONSIN CEOLOCICAL SUERVEY
By

¥, T. Thwalte:s, Ceologist
Well Records

FIT LMV

enc.
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, Ann Arbor,Michigan,July 14 1830,
ﬂf/fnonr Lr,Alden:

Your letter from ilissoula,liontana,was received this morning.
and 1 am much obliged to you for giving so full an account of your trip in
Wisconsin, Some of the results,however,seem to be open to guestion,and 1

am sending a carbon copy of this letter to Dr.Bean,to guard him against the
publication of certain conclusions reached by your party.

You seem not to have seen exposures near Grantsburg that sustain Lr, Ber-
keys interpretation that till is present above the laminated clay which he
described in his paper in the Journal of Geology in 1905, I visibed this lo-
cality with Dr,Weidman in October 1810,and I will give you a copy of my notes;

Rotes by Frank ieverett October 28 1910. "In Grantsburg is a brickyard in the
bank of 7ood River,in the west part of the village,that uses a laminated clay
in which occasional boulders are imbedded,but which has scarcely any pebbles,
It is exposed 20 -~ 25 feet deep, It was this clay which Berkey discussed in
the Journal of Geology,:nd used as a chronometer, It has bands of light and
dark color,that taken in padrs % he thinks ® represent the deposition in a
single year in a lake,which he assumed was fed by sediments from an ice bor-
der to ths north, : ‘

The top of the clay is eroded,and on it is a very old looking blue-bla
till,full of limestone pebbles,and also pieces of chalky rock of Cretaceous )
age, This till is only a thin remnant 4 - 6 feet thick, Above it is reddish
sandy gravel, The till has dark rusty iron seams,and ferruginous tubes,and
is very hard and caky like the Kansan drift, Probably it is lansan,while the
claysof that age or still older, Berkey did not have this idea,but put the
clay as well as the overlying till in the Wisconsin stage. Probably he is
correct in assuming the pairs of bands to represent annual depositien,though
of that 1 am not certain”,

Another point I am inclined to guestion is the presence of a beach
as high as 1160 feet on the south side of Lake l'uluth near Pattison State
Park, According to my notes the gravel plain bordering the upper St Croix
Lake is only 1140 feet,and this may have been trenched somewhat by the drain
age from the ice before any ponding had occurred in the Brule valley., It is
likely to have been still further trenched by the outfiow from Brule Lake
before the Lake Duluth waters found discharge down the 5t,.Croix valley. On
the bluff back of Duluth I found faint traces of a shore at about 1160 feet
but the highest well defined shore there is about 1135 feet, As this region
has suffered considerasble northward differential uplift the shore lines at
Duluth are distinetly higher than in Douglas County,Wisconsin,

If these matters go uncorrected by lr.Hansen 1 fear the effect of his
paper will be to ball matters up.

1 probably will be in Ann Arbor for the next two months,but later I may
be travelling in the South,along the Gulf Coast between Florida and Texas,
1t would be gratifying,therefore,if the proof of my Minnesots report can be
ready to read before 1 leave Ann Arbor,

Very truly yours,

ek e W)
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Ann Arbor,Mich,dJanuary 11,1930,

Mr.E.F .Bean,
State Geologist,
ladison,Wis,
Dear Mr.,Bean:-

As you have received the letters by Martin and Director Smith
in reference to a passage in my recent report,Prof.,Paper 154 A,that gave
Martin offence,you no doubt will be interested in my statement made to
Martin in reply to his criticism, You will also be interested in learning
what changes seem to me necessary in the Physical Geography of Wisconsin
if it is reprinted. If you think best you may turn my letter over to Lr.
Leith to read. The study by Van Hise and Leith forming the basis oftheir
monograph is strikingly different from that of Martin,and 1 think Leith
will so consider it,

With best wishes for the New Year,l remain,

Very truly yours,

ik arer e HE,
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Ann Arbor,Mich,Jdanuary 10 1830,

Dear Dr. Martin:- .
I am in receipt of a copy of your letter of Dec,23,1920 to
the Director of the U.S,Geol,Survey,and of his reply,dated Jan,7 1930. The
Director made no suggestions as to whether or not I should write you, I am
now retired from the Survey,because of the age limit,so I presume he fegls
that 1 am no longer under his direction, I am interested,however,in making

a statement to you,and will send him a copy of this letter.

I notice the Director has covered the matter of the lack of due
credit to the University of Wisconsin for the relief model used as P1,3 of
my report,154 A, This oversight I think should be charged to the Division
of Illustrations., I certainly had no thought of claiming credit for its
production,

In regard to your report on the Physical Geography of Wisconsin,
1 did not intend to give the impression that it was prepared on as slender
a basis of field work as your chapters in Monograph 52,for I realize that =
it represents a lot of study on your part, I consider it a very creditable
piece of work,but it includes some illustrations from lMonograph 52 that
seem faulty, If it is reprinted I would suggest omitting Fig,179,as it does
not show the present state of knowledge of ice-movements so well as Fig,80
does., I think Fig.180 should be made to harmonize with Fig.8 of my 154 A,
Also,that your Fig,184,which is credited to me,should be supplanted by my
Fig.8. Your Fig.65 of Lionograph 52,which is reproduced as Fig.181 of your
Physical Geography,seems to have no real basis,so might as well be dropped.
As indicated in my report,on p.10,there seems to be clear evidence that subh
piracy by St.Louis River as you picture in Fig.9 of Monograph 52,and repro-
duce as Fig.1l76 in the Physical Geography,has no real basis,so should be
dropped, Your Figs,60 and 62 of lMonograph 52,as you will see by comparison
with my glacial map,Pl.I of 154 A,are far from correct. The ice crossed the
"Giants Range"from the north and brought Keewatin drift into the St,Louis
drainage basin,not only in the late Wisconsin stage,but also in the Kansan,
What you call a lake clay near llountain Iron is instead a clayey till,

I think I appreciate the creditable work that you have done in Alaska,
New York and Wisconsin,and your abilities as a writer, But I regard the
writing of the Pleistocene for the Van Hise-Leith monograph as a less credi-
table production, I fail to see where you advanced the knowledge of the re-
gion in any way. The three months you gave to field work there embraced 1lit-
tle or no mapping of the sort that I have done,or of the sort that Van Hise
and Leith had done there on the rock formations, I regard your work there
about as I would expect you or Coleman to regard three months spent by me
in the district surrounding Lake Ontario,a district new to me,gs a basis
for writing a report on the Pleistocene of that district, I fancy you would
be inclined to ridicule my effort to write a report on so hurried a study,
I would have to cull most of my descriptdéns from old reports, While,there-
fore,l might have worded my statement on p.kS#xkx 5 of 154 & in & way that

would have caused you less offence,it would not have altered the facts in
the case,

Very truly yours,



February 4, 1927.

Mr. Frank Leverett,
1015 Lowell Avenue,
Tueson, Arizona .

Dear Mr. Leverett:

I wish to thank you for your letter of February 1.
I will alter the statement in accordance with this discovery.
I have been unable to get any criticiems at all from Dr. Kay,
80 1 am unaware of what his later discoveries were. I visited
the Aftonian in 1924 and from the exposures which I saw I would
not attach any importance at all to the Aftonian gravels.

1 also visited the original locality of the Buchanan
at that time. I do not agree with you wbout the till overlying
the gravels. I exumined several cuts very carefully and found
that the difference in color is what we normally find toward
the top of a weathered gravel deposit where the surface has been
marshy at some time in the past. It is true there are some
bowlders near the surface of the gravels, but the occurrence
of bowlders in outwash gravels of this type is so common in
Wisconsin that we would not give such an exposure a second :
look as far as any significance would be attached to its bearing
on interglacial conditions. :

I think the applying of stratigraphic names as has
been pointed out is a fundamental error which must be got
rid of very shortly. By this I do not mean the naming of a
drift or an interval but the naming of a gravel bed or clay
bed and the wttempt to correlate other gravel and clay beds
with the original.

.

Thanking you egain for your eriticisms, I am

Yours very tmly,

£ 4

FIT=-M : Geologist
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February 2, 1927.

MUr. Frank I.o;verott.
1015 Lowell Avenue,
Tucson, Arizona.

Dear Mr. LeWerett:

I wish to thank you very much for yours of January 29.
I will take note of the supbestions very carefully. I note that
in some cases I have misinterpreted your statement. WVith reference
to the elimination of the Iowa in your paper of 1909 the impression
which I stated was cbtained from a paper by Miss Oglevie, namely
that it was the result of studies in Burope which led in the direce
tion of a system of four drifts only. However, if this was ine
correct I will see that the correction is made.

With regard to the trend toward two glaciations in
Burope I noted that Dr. Berkey in his papers on Mongolia gives
that interpretation and that Dr. Hrdlicka who was here about two
years ago also presents this idea. I have not scarched the Euro-
pean literature but find that recent studies in Norway are re-
ported to state that there was only one complete deglaciation.

With regurd to the use of erosion as a time measure
I think my criticiems are justified. The enormous amount of
erosion of the red eclays around Superior is a case in point.
Furthermore the amount of erosion in hilly districte is quite
different from that in flat plains. The only point which I wish
to raige is that there cam be no flat relation between the amount
of erosion and time, but that the factors have % cancel out.

With regard to the relative importance of the different
glacial centers, I have quite changed my attitude; in fact the
new glacial outline will be recognized as the product of the same
author only with considerable difficulty.

I spent four months last summer in northeastern Visconsin
vhere 1 féund a number of interesting things, some of which reduce
I:g confidence in the usual criteria. I did not gcet the moraine of

he red drift to cross Shawano County just where it does on your
map although it ie o a few miles away. West of this moraine I
found some.red clays which are not laminnted but which overlie



F.L...2.
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pitted outwash. These still puzzle me although I think they
represent a period of Hocking of the drainage and formation of
temporary lakes. TIven east of the red moraine I found some
difficulty in discriminating between lake deposits and ground
moraine. I hope to carry these studies further the coming
season and will probably solve the difficulties then.

I wish to thank you again for your kind letter. I
trust the trip to Arizona will benefit your health.

Yours very truly,

FIT-M Geologist
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January 19, 1926.

Mr. Frank Leverett,
U. 8. Geological Survey,
Ann Arbor, Michigan.

Dear Mr. Leverett:

I wish to thank you for your letter of
the 14th and for the copy of the CampCuster
quadrangle. 1 think, however that I will not
change my illustrations although some portions
of this are certainly excellent.

I have never had an opportunity of
seeing the moraine which is found south of
Sharon, Wisconsin but hope to be able to do so
in the spring. I expect to go to the Unitersity
of Illinois next week and will then have an
opportunity to talk over some of these matters
with Mr. Leighton. I also hope to be in lowa
for a time in spring.

Yours very truly.

TN Geologist



Ann Arbor,Mich.,danusry 14 1628,
Deagr Mr Thwaites:-

Your letters of Jan,8 and & hgve been received,and I am glad
to have your criticism of Buell's views, I read a considerable part of
Buell's letter to Prof,T,C.,Chamberlin when in Chicago on my way to
Xansas City,and he says Buell is wrong in the extension of a freen Bay
movement beyond the Wisconsin terminalmgraine, At Beloit he has noted
Devonian material from near lMilwaukee,and the striae there point directly
westward,

I am interested in what you say concerning the mapping of pit~
ted plain as moraine by Alden. The typical pitted plain should be easily
distinguished from morgine,as it does not carry bowlders,and is made of
material more or less distinctly assorted, I have found places,however,
where the icesheet readvanced over an outwash plain and dropped Lowlders
on it,withiout leaving much till ,or greatly modifying the topography. In
some such cases it is difficult to know how to class the drift,

The Battle Lgke,llinn,topographic mgp,and the Perham,north of it,are
excellent ones to use to illustrate pitted plains with very large pits,
The Camp Custer Michigan map is also, Gull Lake occupies the largest of
the pits, This map is also a good one to show how much alike the pitted
outwash and the moraines gppear in & map,and that too wher they are in
striking contrast,and easily distinguished in the field, I think I will
send you a copy of this map with the boundary lines of moraines,outwash,
till plains,and glacial draingsge drawn in pencil,that you may ses how
little contrast there is in topography. The outwash here is of the typi-
cal sort,free from bowlders,and built up to g definite plain between ba-
sins, The moraines are of till,and thickly strewn with bowlders,and they
do not have a plain surface between the basins,but the surface is full of
slight irregularities of contour that the 20-f00t contour does not bring
out, Probably a 10 foot contour would show them, The very numerous basins
in the moraine here give it the appearance of a pitted plain,as they
stand out better than the knolls among them, By using the text figure on
the back of the map as a guide you will probakly have no trouble in in-
terpreting my boundary lines,but without it I doubt if you would find it
€agy. 1 refer to Fig.3.

Uy report on Minnesota is not yet in shape to turn in for publica-
tion,but I hope to complete it by the close of this fiscal year, Then it
will probably be two or three years goning through the mill,so I am ex-
pecting to be on the retired list before it is published,

I hope you will have opportunity to see whether the definite mo=-
raine which comes up to Sharon,Wis,from the south has a definite north=-
ward continuation from that village,and if so,with what moraine in Wis~
consin it correlates,or whether it is instead overridden by the moraines
on the border of the Delavan,or the Green 3ay Lobe., The Harvard topo-
graphic sheet,of which I have a photolith,shows it clearly in the east
part of Leroy Tp.Boone Co,Ill, I suspect it is the Bloomington moraine,
and that_the moraine running south from Belvidere,Ills.is also the
Bloomington, I do not accept Leighton's outline of the Zelviders Lobe,
I have tried to get him interested in testing out my vies,but he is toa
busy with official duties to do much field work,

-

Very truly yours,

Gl Rrer &



January 9, 1926.

Mr. Frank Leverett,
U. 8. Geoclogical Survey,
Ann Arbor, Michigan.

Dear Mr. Leverett:

Your letter of December 22 has been given very
careful consideration together with the copy of the letter
from Mr. Buell.

There is one aspect of the problem which has not
been mentioned by any geologist, that is the boundary line
between the Illinois and Wisconsin approximites the contact
between the gravelly tills with attendant kames which are so
abundant west of the Niagara escarpment in Wisconsin and the
clay tills of the lake Michigan lobe in Iliinois and east of
the Niagaraz escarpment in Wisconsin. The appearanec 67 kame-
moraines is so strikingly different from that of till moraines,
particularly of clay till, that it is small wonder confusion
has arisen. I fail to se2 why Mr. Buell concludes that you
and Alden are "a continent apart" in interpretation. It has
always appeared to us that Alden's mapping was if anything
warped to fit Monograph 38. The wemnkest part of his mapping
consists in the failure to recognize pitted outwash as distinet
from términal moraines. The road muterial surveys have shown
very clearly that the area east of Lake Geneva mapped by Alden
as terminsl moraine is wholly pitted outwash as far east a8
Fox River. The great Elkhorn plateau which Buell makes so
much of appears to us to be overriden pitted outwash apparently
covered by a re-advance of the ice before all the ice blocks
had melted. The interbedding of gravels and tills in the Lake
Geneva distriet is very clear proof of oscillations of the ice
margin. Granting such oscillations with the subsequent over-
riding of outwash gravels making very gravelly tills and hence
many kemes is 1 think an important thing to be recognized.

I fail entirely to see why Mr. Buell makes so much of
ice outflow from Milwaukee. As & matter of fackt structure studies
show that there is no pronounced syncline at that point. The
Devonian is unconformable on the Silurian which happens to be
rather thin north of Hilwaukee. I admit, however, the
possibility of the Troy Valley having drained to the east into
the lake Michigan basin rather than in the direction suggested
by Alden. A few days ago I heard of a well record near Milwaukee
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where the shale was found below the drift. This may represent
the eastward extension of the Troy Valley.

I fail to see why Buell thinks there was a change of
altitude of 200 feet at interglacial time. Xt least he does
not state any evidence of such.

I aleo object to his statement that the Iowan drift
is . well established in geological literature. I do not
think we ought to sreat anything as well established and go
out and expect to find it, but believe that the problem should
be approached from an entirely unbiased standpoint. I also ob-
Ject very seriously to the statement that the drumlins outside
the terminal moraine are a deposit of a larger Green Bay lobe.
Their material and orientation both maske them Lake Michigan
without serious doubt. It is one of the Buzzling features of
Wisconsin Pleistocene geology that the enormous extent of older
drift in Illinois was not matched by a large pre-Wisconsin Green
Bay lobe. It would appear that the Green Bay lobe is msinly
a feature of the Wisconsin drift, poasibly because of inter-
glacial ercosion along the Green Bay shale belt.

: A study of the new topographic sheets in the office has
suggested to me that there is a series of moraines vhich run from
the Darien Moreine in Wisconsin diagonally across the Marasngo
Ridge terminal moraine t¢ join the Valparaiso System farther
south. I think there can no longer be any question but that
Alden's mapping much exaggerates the importance of the Delavan
lobe. It would be entirely unreasonable to suppose that the Green
Bay lobe reached such large developument without a large Illinocis
lobe. Some have sought to explain these peculiarities by
assuming local accumulation of snow, but the Driftiess Area shows
definitely that there was no glacial accumulation at low altitudes
in this latitude. X, therefore, regard the mapping of the late
Wisconsin border by Alden as decidedly improbable and think
that the angle in McHenry County, Illinois was undoubtedly filled
with ice. Whether or not the Delavan lobe appeared as a distinet
lobe during ice recession as mapped by Alden I am not prepared to
say, but I do know that some of his aggposed moraines are merely
remnante of pitted outwash plains which were later dissected by
glacial waters and that others are areas of till which was spread
as ground moraine over buried ice blocks. I belicve that a re-
study of the area would add many interesting results, but that to
make a new study we must forget all atout previous conceptions
and approach the area on its own merits.

Yours very truly,

FIT-M Geologist
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ann Arbor,Michigan,'ecember 22,1928,

Uear Mr.Buell:-

Your letter of l'egember 3,mailed l'ec,l6,reached me yesterday,
and I have read it with much interest, The summary you present brings
back to me muech of my early work im the field you discuss,in northern
Illinois and southern ¥Wisconsin, 1 feel as you do that the last word
has not been said concerning this field,and I hope to live long enough
to see some of the conflicting interpretations cleared up, Perhaps it
will stimulate further work if 1 should pass your summary on,with my own
comments,to the Stabe geologists of Wisconsin and Illinois,and also to
Prof.Chanberlin and ¥r,Alden., Probably most of the work from now on
will be done by these State surveys.

1 am wondering if you have seen the Harvard and Genoa,lllinois,top-
ographic maps, 1 have received the photeliths a few months since,but pre-
sume the engraved sheets have not yet been issued, They cover the place
where the Bloomington morainic system comes in from the west akout te
the ilarengo Ridge,and show that ridge and the district to the west, From
a study of these new maps I have been led to wonder if the Bloomington
morainic system cdoes not make an abrupt northward turn nesr Genoa and
run north into Wisconsin outside(west of jthe arengo Ridge,instead of
being overridden by Bam the ilarengo Hidge, I have passed this suggestion
on to Leighton,the State Geologist of Illinois,and to !r,Alden,and I
think Leighton will test the matter out , The morasines south of Belvi-
dere fall in this supmmxed suggested continuation of the Bloomington
system,and alse the morainic belt that runs northward from Capron to
Sharon near the line of Boone and 'icHenry counties, Leighton has done
some work in that region,and published results in the Bulletin Geel..
So¢,smerica,and in the Journal of Geology,as you probably are aware,

The suggestion I have made as to the Eloomington age of these moraines
is different from Leighton's view as published,for he regards them as

of Shelbyville age. le also makes the morainiec belts south of Belvidere
run at a right angle to his conception of the trend of the ice border,
and tries to consider them as something else than terminal moraines.

in this I think he is doing vielence to the subject in order to carry

a peint., I hope,therefore,that my suggestion will be tested out,as it
seems to give these morainiec ridges a natural place along the ice border,

1 think a considerable part of what I mapped as lowan in ilon, 38
is likely to e farly Wiscomsin, This may be the case in the Green Riv-
er basin ,as well as in northern Illineois, 1 think Leighton is inclined
to support that view,thogh his last letter to me on the subject expressed
some uncertainty as to how to interpret that district. This meets the
inquiry in the last sentence of your letter,

I am much interested in what you state as to the distribution
of the quartz porphyry bowlders from the Lake Superior region,and to
learn that C.,C.,louglass traced the course of their dispersion so long

ag0. 1 should think the Wisconsin Geol.Survey : . -
aglo additional data concerning this aiupersign?ight S

#ith best wishes for the Holiday season and the Hew Year,
Very truly yours,

Do R, s



Copy.

rasadena,Cal,l ecember 3 1925,

Usar friend:-

Several incidents have led me to msopen correspondence with yuau
after a long interval, From a student with whom I visited on his way to
Hew Orleans,last summer,l had fresh knowledge of your work in the Univ,
of iichigan, 'y visit to southern Wisconsin,in August,brought me over
much of the ground that we formerly studied,and 1 found at Beloit a new
man in the Geology l'ept,who was much interested in the local field,whon
1 promised to give a little aid,

You mentioned in your last letter Salisbury as having in charge =
reinvestigation of the Winnebago-Soone County field,but as his death ce-
curred soon after I juige the work was not finished, This field is of
great interest localiy,as it touches the "isconsin areas at Deloit,and the
study of its _uaternary would determine whether the Visconsin areas is a
simple drift of lilinoigan,or,as you have claimed,a complex from Illinoian
to Zarly Wisconsgin, Clearly the last word has not been said of this field,

I haed opportunityte go over the Walworth County fleld last summer,and
find my criticism of Alden's work much strengthened thereby, In the first
place,he ignores the Harly Wisconsin development,that is so censpicuous
in the licHenry County(ill, ) area,and which forms the massive ridge areas
extending north from the Xane County complex, HZach of these has its exten-
slon into the Walworth area,and had part in the determination of drainage
areas and basing, I note three of these,/larengoe Hiver,Yoodstock,and a
third across the center of the County from Huntly to Hebron, The latter
extended in & broken iine acrosss the White River hasin te the Elkhorn
ridge,

~ The evidence of bowider distribution is also of much weight in
this field, Alden ignored this entirely in his work,with 'r,Chamberiin's
aporoval,but more is involved than a few questionable gquartzites, These
i found coincident with your outline of Ilowan drift in the region, A Huch
more notable distribtption from the iLake Superior xmximm copper belt ex-
tends acroses this area,and confirms the diverse origin of the drift be-
tween the Illinois add Green Bay lobes, I have noted an abundant distri-
bution of the Cuperior red quartsz por hyry as far south as the lowan
drift as outlined by you in the I[ilinois lohe, 7ith these is the abundant
native copper drift in the Wisconsin-Illinois area.

‘ In reviewing the sub jeet at this time,] am impressed with the lack of
coordination of resuits of different ohservers, Yours in lllinois and Al-
)Y/dcn'n_in Wisconsin are a continent apart,and noone has iinked the field
closely with pregiacial conditions, Briefly,the Wiscornsin anticliine as
outlined by yourself has marked the division between St .awrence and lige-
issippl basins since “alesozoic time, This puts the whole area under con-
sideration into the St Lawrence basin,with the !iilwaukee area as the point
v of outflow from the Yisconsin,Rock and upper lllinois areas. “ith this idm
* idea in nind one may understand whiy the regular succession of moraines that
note the deploy of icelobes is broken in the 7iggonsin area,and in place
of these a deployment ad justed to deeply eroded surfaces, Alden's map of
touthnan;ora Wisconsin outiines an adequate drainage line across each of
the lime tone cuestas from the Wisconsin valiey to the lake basin at il-
waukee, [ own to a certain inecoherence in this review,and put it forth

with much question, If for ne other purpose than to relieve my ownmind it
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te worth the affort. It is supported ,however,by strong evidence. \
st. 7he oweriap of evonisn strata slong the lake border indicates the
iowest stratigraphic level on the west shors of Bhe lake, J
24, The existence of a ilwaukes sxis assumes s change of sititude ok
perhaps 200 feet in intergiacial time, 3

3, The deepiy cisft érainage line shown by maps of the pregiacial sur-
face,and confined vy surface contours,outiine the pregiacial course of

an outlet as welii defined as thsat of the ‘‘ssissippi in lowa,

This recofinition clears up some obscurs points in the JYalworth Co.
area, 7ell sections in the “hite Hiver snd Horth Fippersink hasins pen-
atrate from 178 - 400 feet of arift tefore touching rock showing deep
lakeward slopes across the Nisgara oscarpment, At the same time the Zlk-
norn piateau,with ite crest well atove the 1000 foot contour,ls & con-
tinuous topegraghic Teature across “aiworih,loons and ‘innsbage coun-—
tias,to Fockford,liiinois, The iake Gensva valley crossing the escarp-
ment, ik marks the outiet from the .ishwaukes basin,in consonsnce with
the Troy valisy rorth of the HLikhorn ridge,the pregiscial channel in
each case teing over 500 feet helow the crest of the civide.

The “ilwaukee =xis with the atiendant shaliowing of the lake
trough on one side and the discordsnce between the present and pregia-
cial “issiseippl drainage show cannge of aititude sufficient Lo reverse
the drainage of esch river walley within the srea.

iut the moxt important pointes im dispute lie in the Fock Hiver
valley,between thetlvnonington and Green iay moraines,the ares that ilden
clalme has a single drift sheet,from the Valworth moraines to the drift-
less area, ; : _

Leaving out the lowan,shich is as well estabiished in gesclogic
literature as the ud jacent Harly “isconsin in the iliinols ares,we have
the tso morsines everging heyond the Hloomington Lorder,on the south
iine of Hoone County, Zach of these show 100 feet of reliief in the south
tisr of townships,and the imner s strong development where cut through
by the Alshwaukes at Halvidere, Jell sarked marginal deposits sxtend the
iine ascross the northeast corner of Winnebago Co.to the Hock Hiver at
Heloit, Un the 7isconsin side of the line the ridige,lirst described by
Chamberlin,crossee the center of Seloit Tp.and appears in weil marked
gravel ridges ut hanover,eotviile,and an isolated =oraine in the wide
marsgh area S5 of Yyansville, ~ graveli pit in this c¢ity marks its contin~
uances to the borderaft e Uresn lay marginal, The outer ridge is iess
prozinent heyond the Ilrens aresa,but appears in the area cut through by
thes river north of irene Tp., -+ chaln of gravel ridges =ark ths berder
acroas the divide hetween the Hock and “egaltonica basina halfl way be-
tween Hockion and Feckford, Coon Ursek valley carries a helt of gravel
ridges acroes Nswark,and at Orfordvilis on the divide betvesn Hock and
Sugar Ziver walleys the forzation shows 50 fest of gravel in well seec~
tions, ilien Creek,southwest of Zvangville,shows a succession of gravel
ridges on its banke, This belt defines the drumiin ares to the sast,
These forms msy be distinguished on all the ridge aress sd jawent,thsir
elongstion at right angles to the drift border,

un the sast side of Hoek Hiver these diverge about 70° west,but on
the sast side of the area near the Yalworth Co.line,they spuroach the
meridian line ,from (0 to 20° west,ti@ series forming s iobe of Zariy
Fisconsin Grift concentric with the Green say lobe of Late “isconsin
to the north, This iobe has all the characteristice of the .ate “lisconsin
within its border,marginal beit,thickensd drift within,drumiin =aried
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and its own bowidertraing, I3 is of interest to note thut in the =eridior-
sl druslin srea of ,ilens Grove Tp, Yalworth Ce.hundreds of Lake Superier
quartz porphyries are to be ssen,serratics from this source forming Tully
hsif the country rock, This distribution was identified 80 years ngo as
pertasining to a bowider trdin traced by its diiscoverer,C.U,. ougiass,fron
the ieewsnaw peninsula southward to Ureen Zay,and then identified in the
Jalworth (o.ares,nesr hie home,st Fontana,"isconsin, This identity is
further shown by R® the axial éirection of the érw-iin foras,which points
directiy up the Greer Hay walley to the ‘‘ichigsn copper helt,

The Sariy-.ste ‘isconsin marginal develiopment in the compesite ares,
peginning with the Xene County esker region,is a continucus beit fringing
the Valparaiso from the -arseilliles border to the het'ie morasine in ¥al-
worth County, I traced its southward extension scrose the crast of laren-
go Ridge to the hesd of the marsh land separating l‘arerge ani Woodstock
ridges Ui of Harvard,iil,where the charscteristic =orainic topography of
the composite ares is fully devsloped ,sserpertine ridges,inobs,ketties,
and inclosed marsh sreus éu;licatinq the Yalworth and ians County moraines
in their less maseive reiief, Alden's Zikhorn =meraine appears to he the
equivalent,in the ‘iisconsin ares,of the Xane Lo,beit,and the =inor bells
within this 1ins recessionals confor=ing in cutiine teo drainsge basing.

ne thing is certain,the lilineols~‘isconsin ares "ears a complex
.uaternary develop-ent from overiapping glacial movenents across and
slong the axials of the ad jacent lske basing, Coordination of dpift
amovexents from distart centers down the widely divergent siopes is not
probeble,but is to be premised within the sawse topegraphic unit,

in my sfforts to he concise,l doubt not you wiil find this suncary
obtscure and disconnected, a8 [ review these pages much in the way of
iilustrative evidence suggests itseif,but | sssume that you have these
dats well in mipd, <5 | understand,the infiuence of other observers
has inRixsnzed mod ifiad youwr views in regsrd to the lowsn in the Viscon-
sin-~11llinois area, The only thing | see that is guestionable is its
corrsintion with the lows sheet,and there only hecauss of the Heewstin
source of the latter, The drifts from the three centers appear to have
paseed in succassion over the linnesota ares in iate isconsin time
ané probably neither can he said %o have besen coincident with the fetils
Yoraine, This ides hug come to mind: The Sheibyviile morzine disappesrs
on the hordar of tise Bioomington not far south of the appearance of lowan
dprift near fewaunee, is there any significance in thist :

Yours,
ira i,3uell,
408 S.Catalina ave.’asadens,California,

To Frank .everett,
Univ.,of ‘ichigan,
ann Arver,iichigan,
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September 1, 19256.

gj;- Frank E. k’"r‘tt|
Ann Arbor, Michigan.
Dear Mr. Leveratt'

Your letter of July 17 has not yet been answered
because I have been in the hospital and umable to work for
some weeks. I think you are under misapprehension in stating
that this outline still places the Kunsan and Illinoian in the
- pame stage. I suggested this merely as a possibility with the
specific reservation that none of the doubts may have any
value. I think you also misunderstand my attitude on the
Iowan drift as well as the post-Kansam drift in northwesterm
Iowa. My idea is that the unmappable boundaries as well as
the lack of proof of three drifts, one above the other at any
point, are sufficient to cause a doubt that the topographiec
evidence means anything.

You will find the matter of the pebble concentration
below the loese in northeastern Iowa is mentioned in the ocute
line. My idea hos always been that the absence of weathering
may mean fhreercsion rathe¥:than less time. I think we are
now agreed on this point.

I hope some day to see more of northwesteru lowa,
but I have pointed out in the outline that as yst there seems
to be no known spot where there are three grs~W1oconlin drifts
in the same section unless we depend upon data of very question-
aktle value. Should you know of any such place, I will be very
glad to hear about it.

Yours very truly,

FTT-M : Geologist



DEPARTMENT OF THE INTERIOR

Dear Mr;Thwaites:-

I have been away from Ann Arbor since May 25,until this week,
so did not see your outline that you sent some weaks ago till my return,
I have not time now togo through it carefully,as I leave Monday for the
field in the Ohio Valley. In glancing through it I was surprised to £x
find that you are putting the Kansan and Illinoian into the same general
stage of glaciation; The evidence is so strong against such a correlation
that 1 cannot understand your position; If you had correlated the Illinoi-
an and Iowan,calling the latter the Keewatin equivalent of the Labrador
Illinoian I should be able to understand your position,for there are some
lines of evidence in favor of such a correlation;

I have just been over the Iowan area with Kay and we are agreed that
the deposigion of the Iowan drift preceded that of the loess by a marked
interval during which a pebbly concentrate was developed on the Iowan,
This interval may approximate in length that required for the development
of the Sangamon soil and weathered zone on the Illinoian drift,

We also visited northwestern Iowa and Kay is now fully convinced
that the post Kansan drift that I have been contending for is reglly xkem
there,and that it is a probable correlative of the Iowan of northeastern
Iowa., We have thus cleared away our differences and will have opinions in
common on the drifts of Iowa;

Very truly yours,

GOVERNMENT FRINTING OFFICE
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