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UnxiversiTy oF MINNESOTA

CoLLEGE oF ScIENCE, LITERATURE, AND THE ARTS
MIxXNEAPOLIS

DEPARTMENT OF BOTANY J’uly 22, 1930.

Dr. F. T. Thiwaites,
Science Hall,
University of Wisconsin,
Madison, Wisconsin.

Dear Dr. Thwaites:

I am very grateful to you for sending the
reprint and also the copy of your lecture notes,
which have just arrived. I have read them both
-with interest and I am very glad to have the re-
ferences to 6ther literature. I am more than
ever convinced that I have several interesting
contributions to make to the knowledge of outwash.

I dislike to trouble you further while you
are engaged in field work, but I am going to
venture to ask one more question. I am planning
to work in the region of Grantsburg during August,
being very much interested in what the Mississippi
was doing during the maximum extension of the
Grantsburg Lobe. I am wondering if the Wisconsin
men have worked in that region, and if there is
anything published or available in manuseript
that will save me unnecessary field work.

I am looking forward to discussing my pro-
blems with you some time during the Fall.

Sincerely yours,

W. S. Cooper, Professor,
WSC : EM Department of Botany



Mre F. T. Thwaties Jul}' 22' 1930

I am very grateful to you for sending the reprint and also the
copy of your lecture notes, which have just arrived. I have read them
both with interest and I am very glad to have the references to other
literaturec I am more tham ever convinced thet I have several
interesting contibutions to meke to the knowledge of outwash.

I dislike totrouble you further wile you ere engaged in field -
work, but I am going to venture to ask ome more question. I am
planning to work in the region of Grantsburg during August, being
very much interested in what the Mississippi was doing during the
meximum extension of the Grantsburg lLobes I am wondering if the Wis-
consin men heve worked in thet region, and if there is anything
bublished or eavailable in menuscript that will save me unnecessary
field work.

I am looking forward to discussién:)my problems with you some

time during the fall. i (]
Siﬁcarely yours,
William S, Cooper

. .Department of Botany

University of Minnesota
Minneapolis



June 6, 1930

Pr. A. R. Grook,
dtate Husoeunm,
Springfield, Illincis
Dear Dr. Grook:
' I wish $0 S wow Tor: e hre Nesmilibon Peastls aeit ae

I was in your museun last July with Dr. Leighton but 85 it was after
closing hours we had no chance to call on you. I expect to be in Illinois again
‘this summer workiag on road materisls for the State Geological Survey but I
will probably not reach Springfield again. .

Vory truly yours,

F. 7. Thwaites



Brown Hotel,
Pairfield, Illinois,
- July 14, 1930

Dr. %. S. Cooper,

Dept. of Botany,

University of Hinnesota,

Minneapolis, Minnesota

Dear Dr. Cooper:

Your letier of the second was forwarded to me where I am working
for the summer. I will not be in Madison until after the middle of September,
I will be most pleased to see you after thet date.

Nrs. Tawaites writes me that she has sent you a separate of my paper
on pitted outwash end I hope that it may help you. I will write her o also
send you the portion of my mimeographed outline of glaecial geology which treats
of outwash., I also have seen the deposits of Glacier Bay end fully realize the
poor quality of most of the published papers on this subjeect. A bibliography
of papers on outwash is included with the outline.

Very truly yours,

Associate Geologist



UxN1versiTy oF MINNESOTA

CoLLEGE OF ScIENCE, LITERATURE, AND THE ARTS
MINNEAPOLIS

DEPARTMENT OF BOTANY July 2, 1980

Dr. F. T, Thwaites,
Department of Geology,
University of Wisconsin.

Dear Dr. Thwaites:

My friemd, Dr. Lawrence Martin, has suggested that you
can help me in solving a problem in whieh I am engaged.

I am working on a study of the post-glacial history of
the Mississippi River from Brainerd to Minneapolis. This may seem
a strange subject for a botanist. As a matter of fact, however,
my field of work lies in the transitional zone between botany and
geology. The present study began as an investigation of the ve-
getation of some local ancient sand dunes. This led to a study
of the dunes themselves ahd the problem has gradually broadened
until it now includes the whole history of the post-glacial
history of the River valley in both its physiographic and vegeta-
tional phases. On the physiographic side, my findings run counter
to the published conclusions of the Geolégical Survey and others.
In particular, I am interested in certain extensive outwash de-
posits that seem to be of rather unusual character, and it is here

that you can probably help me. %bmﬁxma

I need to know all there /is to know about outwash; its
vearious types and kinds and its meted—region. I know of no place
in which such information is summarized, and have been rather un-
successful in discovering any publications that are of value to
me. I will be very grateful if you will refer me to any litera-
ture that treats of outwash and its formation.

It would be a great pleasure also to have an opportunity
to talk over my problems with you, and if you should happen to be
near this region to show you the features themselves. It may
possibly be convenient for me to stop at Madison sometime during
the summer or fall if you are t0o be there.

I may add that I have seen considerable of modern outwash
and assoclated features, especially in the Glacier Bay region in
Alaska.

I will be very grateful for any help which you can give me.

Onw . . Very tru1J yours
ey I Pamape 6t S. Goopeg

W. S. CooPer Professor,
WSC:EM Department of Botany



Doc. 82, 1983
Bre Wilidew S. Guoper,
e R |
m'k-.‘ﬂnopm

Tour lobier of the 176h arrived just to) late o head off ny
rofurniug n0 meausdrdipc wo Mlanegpolis. 1 au sorry buat I fovgol uo look up
Mariin's sbasencats i lonograph 58 bub ook his 1ach gublished vaik onlys

3 %ako 46 Ghet I as b0 koop e eshor phobogrephs. Fhaak you very
much £or than,

e Honaoll rewd Gho nmweeript vory earfully. Ho did somo more
mkintm;weglmm. Bre Aldrich and Wre Doan Ad w0t geb ddane w0 ;
read 46, I wadovsiand,aliough hey hed &b for suao Sinee Taerefore, ve desided
to send it cloag rogesdless. | :

1 au sorwy tius I forgob %o includo $ho map ond 80 an sonding
that cncloseds

*ha oubline of plesisi geology or rabhor Sext, fov it Las grown
& Lot rocombly, is eomdng along siovily. I foar o swall audber of sluddelbo this
yoor, Muysiograply fell offie 12, Bui xmm@mm o0 @ Large
elase in mepplage “ecndiue we arc besol with rumers of salary eube und high
 dnsame taxes Desod on 1990 Snooned fut ve will hope for 4ue best end carry on
88 usuol, I will rememboer you when I got the glasiol text findshed, Doubiless
mnnmmwm:mamwmmm“mmm
thoy will have %0 geb over it.

mmam%mm.mn!m
Sincerely,



UNIVERSITY OF MINNESOTA

COLLEGE OF SCIENCE, LITERATURE, AND THE ARTS
MINNEAPOLIS

DEPARTMENT OF BOTANY Dec. 17, 1981,

Bre Fo Ty Thwaites,
Department of Geology,
University of Wisconsin,
Madison, Wisconsin.

Dear Dr. Thwaites:

I thank you for your second letter with the many quota-
tions., I am leaving for the South on Saturday and am taking
all the materials and comments relating to the glacial decline
paper with me. I will work them over next month and will hope
to have the paper ready for publication very soon. Martin has
already read the paper, since he is a very good friend of
mine. He called my attention to some statements in monograph
52, in which he gave expression very briefly to views very
like ours. I will gladly wait until your new outlines are
ready and will be very happy to see them then.

I am sending you a fresh copy of the iesker photograph.
The one that I sent with the paper was imperfect and need not
be returned.

If Aldrich has read the manuscript will you kindly return
it to me with the map car Hotel Pontchartrain, New Orleans,
La.,? I will have my headquarters there for at least the next
two weeks.,

With best wishes,
Sincerely yours,

W#. S. Cooper, Professor,
WSC : EMF Department of Botany

._‘1“‘
M‘h&n‘



GLAGIAL'GEBLOGY OF AN AREA IN THE N@RTHHESTERN CORNER OF lISCOﬁSIN
J. M. Hansell, 1930 g ‘
" The report submitted by J. M. Hansell covers the northwestern corner of
 Wisconsin. It is accomapanied by several topographic maps on which the geology
is shown. The main thesis of the report is to prove thé’qxistence of a lake in
the Barrens of that reéion;

The topography of tie region is described in ?xtreme detail and much of this
informatioﬁ has of neceasity to be repeated under the heading of Geology. The |
length of this éortion seems excessive{

The main fault of the report is the fact that it is obviously devoted to
an attempt to prove a single hypothesis and not to a general discussion of possible
éxplanatibns. It is clear that over largela;eas the author could have possessed
little detailed knowledge of the drift. Sectious siposed iﬁ,éravel pits and cuts
are rarely discussed. The report is sadly lacking in photographs and text dia- '
grams. Such statements as "good beach-gravel™ or "like-sized gravel" convey
little meaning. At no place is the derivation of the lake clay discussed; di&
it come from the non-calcarsous red'drf.t_of thﬁ Lake Superior région or from the
calcareous graﬁdrift of the Granisburg lobe? :

In giving the glacial history is is curipﬁs that it is begun backward aad
the Wisconsin drift is discussed before ?he'pr9;W@acoﬁain. In the same way the
descripbions of the better knoﬁn‘Lake.Du#uth besin are for the most part given
after those of the Barrens Lake. in some cases,f&a with the description of
topography, this hms entailed considenabie repetition. No clear discu;sion of
various gossihilitiéh or of the coqt%piiﬁglfgaturea whi ch govergned lake levels is
given, fhe possiblity that the{Barreps—wérblﬁggraded to the level of the 920 foot
terrace et St. Oroix Fullgs after the e;tiqction”of the lake but before the aban-
donment of the Brule outlet is not meﬁfioggd.'afn fact, the entire discussion is

quite unsatisfactory although the critical localities have been studied.



J. M. H, 2

The.mattef of the rough topography in the Bnrrqns is poorly treated. The assign-
ment of the summit‘flats to lake planation in view of the lack of bowlder pavements
and of well detined lake beaches seems preposterous. The possibility that these
flats may be either (a) d#lta tops, or (b) remnants of pitted outwash seems not
to have been considered. The prevailing southwesi dip of the cross bedding
seems to argue for streams flowing southwest but this fact is not mentioned.
An especially weak'point is the discussion of the stratified materials in Doug-
las County. Their physical character should show whether beach, stream, or ice-
marginal. In general the description of the physical character of the sediments

' :
is mos% inadequa¢e. The reader is leit in considerable doubt on many important
points in this connection.

The English in which the report is written is in many places involved and
obscure. In many places it is said thﬁt souething is "occasionally marked",
"ocours often", or in oth?r ways time and place are honelesslj mixed. In several
instances different portions of the same sentence are not of parnllevcohstruction.

- In present form the report could not be recommended for publication for it
is lecking in too many particulars. It does not show a thorough and broad grasp
of the problems involved but seems rather to be a record of rather casual
observations made in the course of the magdetic survey, many. of them by others
than the author of whom many seem to have been quite inexperienced geologists.

" Its secms dggtful_if the author has been over enough of the area himsclf 4o be

in a position to comp}ate e satisfactory réport.

-



Hansell thesis

pp. 9=13 Detailed physiography seems much too detailed for the reader to grasp.
Since no interpretaion is given here much has to be repeated later in report

p. 35. The discussion of the drift area between Lake Duliith and the Barrens .

is incomplete and unsatisfactory. The physical nuture of the stratified sediments
is not mentioned and this is a vital factor in inierpretation. One of the geolo-
gists once called one of the townships a “text book example of pitted outwash®
but this fact is not mentioned in the report.

p. 50 The topography of the gray drift may be due largely to its high clay
content. The "reworked drift™ may be pitted outwash. The local occurence of lake
clays and silts is no evidence of a large or widespread lake as they are wéty
common almost everywhere having been formed in local ponds in kettles.

P« 44 Suggestion of leaching below a lake seems impossible

p. 50. Flats above sags suggest a pitted plain or pitted deltas. Dexeription of
the beach gravels inadequate as no photographs are given.

pe 53 Phrases "good beach gravel®, "goodl terrace™ instead of well marked, perfect,
ete.

p. 54 Hypothesis of lske planation ignores bowlder pavements which would certain-
ly be produced if knolls of %ill were leveled. See conditions in Apostle Islands.
Similar instances are not common. Theory also not in harmony with weak develop-
ment of beaches. Influence of floating ice on wave action not mentioned.

p. 57 Phrase “occasionally marked™ is a confusion of -time and place.

p. 64 Statement as te the less relief of the older drift is not correct since
much of this area is exceedingly rough. Why is the history begun backward?.
Note statement about age of the gray drift.

p. T0 Table here is repeated from p. 43

ps 75 Is the gorge all trap?! Does not check my data :HNJ/’{
p. 76 There is a dafinlite lack of charagieristic lake outlet topography at the J
points suggested as outlets. Abrupt recession of lake level on retreat ol ice
from base of St. Croix morsine is not mentioned nor are the terraces of the Dalles
of which the highest is about 920 fest.® The faet that glacial drainsge.- must have
aggraded the Barrens to the level of the terraces is not mentioned, See topo-
grephic map of Burnette Qownty. Since the clays exjend west of Granisburg where
was the gray ice border then? Discussion of pessible northeastern extension of
the leke into area devoid of clays is not suffichnt., Derivation of clays seems
not to be considered explicitly.

p. 78 Some of the overlying sauds are probebly of dune origin

p. 80 Survival of the rough topography might be dve to short time of covering

by lake waters plus survival of ice blocks in kettles

p. 81 The Bluff and Iarls‘borg Ridge seem much like a terminal moraine. The
discussion of the large gie block seems ratier obscure. Enitre discussion of
possible history is not adequate as a number of possibilities are noi mentioned.
p. 83 The commentz on Leverits work seem to be well sustained bul tae exterpo=-
lation of the rats and direction of tilting seems hazardous.

Entire report contains much valueable information but leaves a feecling that it is
not complete and that it is devoied too much to just prowing the existeance of a
Barreus lake without ecorrelatiag it with different 1nterpretaions of the glaclal
history.



Nove 27, 1931
Prof. W. 8. Gooper,
liinnesapolis, iinnesoba
Dear Dr. Gooper:

Your lebter of the 24th mﬂ enclosed pamiseript arrived yesterday,
I wish to thank you for sending this.to me.

The first paper is now in the hends of Dr. Hansell and I
hope to be able %o return it to you in a fow daya. Kohhmtmw
hove ab preseut. ' |

Tho expocted furor broke forkh on schedule with regard to the
first paper. I then dug into the literature for references tn_u atagnation
and the other fundementel differencos of continental and mountain glaciers
and interviewed soveral of the staff and a number of students from this and
other schools, ALl evidence I could find supported my idea and yours, thet
stagnation had never been seriously strecsed and dhat too manj of the current
ideas are based on mountain glaciers. MHowever, I will wikite more fully on
* these matters when I return the first pepers HEnclosed with it will be some
quotetions from leading glacialists. :

Very truly yours,

Lecturer in @eology



I note that you have some differembinberpretetions from those of Hanseoll,

Turning to ny CONFIDEMIIAL criticism of his doctors thesis I note some of

pame thingss I sald "Fhie main fauld of the roport is the fact thet it is obviously
4o an abtempt %o prove a single hypothesis and not to a gneral discussion

sized gravel® convey litile mesning." " 'ho assigmament of the swunit flats to lake
plandbion in wiew of the of boulder pavouonts and of well defined lake
beaghes socms ho possibility thoat these fials may be either (a)

delda tops, or (b) remmanits of pitted outwash secms not %0 have been considered."
"In gonerel tho description of the physical charactor of the sedimerds is most
inadoguate.” The repord "seeus to be a record of rather casusl observations made
in the course of the magnetis survey, many of them by othors than the suthor of
whom meny seom $0 have bean quibe inexperiensed goologist.” The conditieons under
which the fiold work was done and the report wrdtten woro not sush as to give the
comglusions much voighd, ¥herefore, I ma very glad %0 50 ea aliernctive viow.
presenteds I have mysclf seun ondy a amedl park of the aros in dispute and I was
not invited Lo go on the ficld conference With Dre Alden in the spring of 1930.

: _Heovertholess, I wish to make & few sugsostions, I think it is well estoblished
thet during the Wisconsin tlo scurco of ice shiftod steadily to the wests In fact
& regeub paper of *s giooa g nomes tobhe subdivisions which are
based on this fochs Soyly Udsoonsin (Levoretbsubstoges L and 2 ) come from
t0 the cast and formed ne Green Bay Lobo that is now preserved. . The Middle
nain (substage 3, tho Gray Drif$ of castern came from farther
‘and nade the resognised Boy Lebe, My werk in Lenglede Qounty for the
Ulseonsin Rad survey had just roashoed the interlobate angle when Mr. Bean had it
dissontimued whea he loft the Compnisodons {Sinee them I have worked a
1ittle with studenbs to help me, I thore found definite evidence that the
@roon Bay and Manglade lobes are the same ege for northern wabtors entered the
southorn area before many ice blocks had melteds The Late Wisconsin (substege 43
1adicidem\younger(imuthammpetmw_twnu
separated from the provious drift by the *orest Bed on which Mre Le Re Wilson

although not unlikely farther east than did the Patricisludrift of Mimnesota.
could not check Loverebt iu his location of the "moraine™ of this substoge in
1les Oounty Wisconsin unless it is superdmposed om ax older terminsl (Winegar
Moraine)., I have often wondered if possibly your Patricion is not really Substage
4 instoad of 3. If so I would run the lino of the border of shis invasion
along tho moraino f{rom Hudson northeast %o the castern part of Bayfield Gounty,
thenco cast Yo where Lovereblt has it. The brush couniry of northorn Wisce:sin
is so differeni from tho pleins counbry thet it proved diffiecult for Levereit to
gob used to it and it may well be that he is mistaeken in some of tho conclusions,
I is @ bad counbry o work ia for smyone, Howover, this change in substage
corrolations would mot affect your work materially.

However, I have also wondered sboub Leverett s readvance of the Superior
Lobe which he makes equal o the Keownbin advange-in time, I have venmtured %o
suggest o Hamsell that the Patrieian ice have erossed the Lake Superior
basin on top of stagnant Lebradorian ice. this be ture and might the
buried ice have come to life again after being uncovered or should this be
regerdod like Weidumanm's idea that the last glacier crossed on a frozen inberglacial

ig

lake?

On thing that is not new with me for it was suggedted long ago by Hobbe is
the limitation of active movement in a continental glasier to a Zone near the
border, This would explain some of the marginal irregularities which seem to have
been determined by very small topogrephic differences. east

¥



Dec. 3, 1931

m‘ . '. a! Gﬂﬁpm

Dopt. of Mm,'
University of Minaogota,
Mnnoapolis, iinicsota

Doar Dr, Goopor: :
Bnclosod please find the first manmserdpt you sent me together
with a lebter from Mr. Pean in regard to it and some extrocts from the literature
in regard %o ice sbagnation, My personal ¢onclusion from this study is thot
Russell may have had some idoas of stagnation during wastegoe of conbinental
glaciorss He certainly had seon the stagnant portions of the Malispina glacior
much more thoroughly toan anyone olse thot I know of. If mo, ho died before
the publieation of the report which I read and vhatover definite ideas he had on
the subjoct perished before gebting into prints I recell vory well thet Martin
also mentioned tho possibility of stegnation but the best evidonce that he
did not rogard it s a usunl thing for continentel glaciers or a distinstive

character of them is the faet thet al I worked with hin for several years
my 1927 Qutline of Glasial Goology is j§ &8s vogue on the subjoot oo moat
books of carlier daje are. Bean declares that Mertin stognation as

: ' ) rocognized
an important phenomenon of comtinental glaciors. I is certaialy truo that he :
ropeatodly urged that the ice melted back to where it wes thickest and thet Lovered
had feiled to take this into asccount. I certainly would be a idea to gob e
ﬁa rean:fm on your paper. mz.&%mew i of maps,
who was a student of Chamborlin ( Martin wes a followor of his brothorwin-low,
;eoamln. xmmmﬁmw“ﬁamm
on : : on vo
Survey would allov him %0 axpress any of his personsl ideas. um
that although he firet celled my mbtention to the poor ovidense of
in the erosional history of western Wiséonsin his final report follows
the statnente made in earlier Us 8. @s 5. publicationss ( Hope X am right in this;
Nartin elso did the seme thing and I might have got them mixed after 24 years))

-~ 'With rogard to the OQuiline of Glacial Geology. I am eubirely out of
copdes at present and es a new, much rovised edition with illustrations is
woll under way I hate to spond the time o sort oubt any more sete from the few
mxmmu;wmwmammmummmm
missing pogos, “he now odition will present things in a considerably differcat
way and I would &ppreciate it if you cen wait until epring for a copy. May I
trace the ecker picture to make a block diagram from it? The now outline will
have only line drawings. I am kee the esker picture ond the map %o reburn
with the other me, : .

fuming to the second part of the ms. I was very glad to read your
oloar explanations of the glesial history of the Mimnesota arca. I wes espegially
interested in your lueid disposition of Father Rebzik's claims of contanporaneous
Potrician end Kewebin ico. Your deseription inspires confidence and thero are only
& fov suggestions which I ocan make. ,



- Almost the only critieian I found of the paper which affects the mamner of
presentation was the use in some places of "pomebimes™ instead of "locally™ or"in
some plages®. I have fallen iubto this comnon orror many times iyself)

I have givem the ms. 4o By Aldrigh to road and he will them give i% to

manuseripé and :
‘8ble %o be of some help %o you with it I alasc hope thet my days of usefulnoss
in the Pleistocene of northern Wiseonsin are not

SMMWMIwmwM My, Wlsen is working on his 0
on Pleistosene and early flora and (to some extent) faune, “he report on
the Forest Bed will sooma be in priat I hope. '



UNIVERSITY OF MINNESOTA

COLLEGE OF SCIENCE, LITERATURE, AND THE ARTS
MiNNEAPOLIS

DEPARTMENT OF BOTANY NOV. 24’ 19310

Dr., ¥, T. Thwaites,
Department of Geology,
University of Wisconsin,
Madison, Wisconsin.

Dear Dr. Thwaites:

I am sending you herewith a copy of
the manuseript of my paper on the postglacial
history of the upper lississippi as far as it
is completed. The part finished is that whiech
will be of greatest interest to you and your
colleagues as it includes a discussion of the
Grantsburg Lake which Hansell and I are sharing.

I will be very grateful if you and
Hansell and the others, if they desire, will
read it and criticize it in any way you desire.
Sincerely yours,

b S

W. S. Cooper, Professor,
WSC: EMF Department of Botany



UxiversiTy oF MINNESOTA
CoLLEGE oF SCIENCE, LITERATURE, AND THE ARTS
MixNNEAPOLIS

DEPARTMENT OF BOTANY Nov. 12 ’ 1951 .

Dr. F. T. Thwaites,

Department of Geology, )
University of Wisconsin, i
Madison, Wisconsin:

Dear Dr. Thwaites:

Your letter was of very great interest, and it is exceedingly
gratifying and encouraging to find that you heve been thinking along
the same lines. The exact parallel is certainly a strange coinecidence.
I assure you that I had no knowledge that you were working in the same
direction. Flint's publications gave me the idea at first, but I had
no intention of writing a paper on the subject until last August. The
idea came to me quite suddenly and I finished the whole work in not
more than three weeks. I am not sure whether I told you that Leverett
has read the paper and is decidedly more receptive than I had expected.
There are two or three references to the literature your letter which
I have not seen andbam very glad to have them. I be very glad to
go ahead and publish and bear the brunt of the attack. I will be very
glad, however, to meke it plain that you have been developing the same
subject at the same time if you desire it.

I have been carrying on a voluminous correspondence with
Father Retzek and have been in the field with him one day. His work
seems to me a strange combination of intense enthusiasm, excellent ob-
servation and somewhat wild conclusions. I hope that sometime I can
talk the matter over with you more in detail. .

When I was in Madison you gave me a copy of those portions
of your outline dealing with outwash and methods of using the aneroid
barometer. I will be very grateful if you can spare me a complete set.

Just now I am finishing the preliminary writeup of the material
dealing with the lake which is the Jjoint property of Hansell and myself.
Its existence is absolutely demonstrated on this side of the state bound-
ary, but I cannot put my finger on its exact northern boundaries. I
will send this portion of my manuscript for the consideration of your
group as soon as it is ready.

Sincerely yours,
. = ;f‘- N :
0 €

W. S. Cooper, Professor,
WSC : EMF Department of Botany



Dre Willian 8, Gooper,
Depte of Botany,
Undversity of Mlancsota,
Blancepolis, Himnesoba
Deor Dr. Coopert :
' ' Your lettor of the second end
I wish o thank you for sending the latitor $o ,
it on to Hossors Bean, Aldrich, and Hamsoll, tho last of whom is still in the
fiolde

48 soon eo I began Yo roed your pepor I had
wondoridn; how the ideams vhieh I had just bogun %o entortedn when I started o
rovise tho Oubline of ®lacial Geology in July had beon sommmicated to yould
This nemooript haos nover beon off my dock in my study et howe and so far as I -
can rocall I have nevor discussed tho matter of stognstion of conitinentel ice
shoete with anyono but Flint and a fov of my studentse % sppoars dthut our nindo
have rm on exectly persllol trachks oo thet we arrived ab the sane conglusidns
ot escontially the semo tdmo. I undorstand thal sueh a happening is not uncomuon
for instance nay greal invardions som to hoyo boon moede almost sirmld

Yy moro than cno porsons Tho languoge is difforont bud tho basis idons and the
pamnor of spproach 4o the problom are oxastly tho samce I fecl that we surdly
muet bo on the right track. In the new edition of tho Outline ( I think you
hevo o oapy of the old ons, if not please advise me) I stresa tho stagantion of
continaxbol ico shoots during ndlting as one of their fundanenmtal

inviaiech they diffor frem high grediomé rivers of ico in the mountains, This
thoeory hos a vital effoct on tho interprobation of foaturas ascribed 4o wholesale
giacial orosion Ny coudinendol sleciers. BSoo Hardin's ideas on the Groat Lukea.

b I 4id not hogin G0 neriously ontortadn tho idea of wholosale
sbagnation of continentoel ico sheots watil tids year., Tho two wecks spont with
sone students in Waushara County, ¥isconsin in Seplanber wore thofiret opportunity
%0 try out the idems in tho fiold { tho Stato Survey hes withdrawn all oupport
from-no since 1928): We fownd et the growkh of tho Middle Wisconsin ice made
dmmldng, a sure sign of noving Lee you do nob mentions During rocession exlensive
darrecos of pitted outwash wore forned west of the ico frond botweon it and the
highlends o tho wesds The edges of the two groat series of terraces were callad

.é
§

otops for thoy are not woranincs. Tho western ono tho boys ealied "fhe iigh Mains™
end ite step "The Break of the Plodnoc™ both dorms in allusion to well kuown foatures

they hod studiod in Physiegrephy of the United Stotess The "H'gh Fleine® have
outliers on the "Low Plaing", o lover terraces drop off 40 tho Lowlands

in a sinilor irreguler escarpmont without anyihing but mere seraps of till wmoraine,
The outliers I interpret as £illings of holes vwhieh multed bthrough the D e

True thore arc boulders aad till on somo of tho minor cscerpmeunts but very rarely
did wo find ony true moradne rising above tho pittoed plain %o the woot cast of the
Second or Milion MHoraine, The great Mowsbein lMoruiniec series, the product of a
diedinet readvoneo where scen to tho north and tho equivulent of Alden's

Rush Loke ond 8% Amng Moraines is buried uader ground of the Lebte Wiseonsin
in thet aron, I cam baok decidedly sbrongthened in the f I had resshed from
theoreticnl considerations, :

SR —



Other Mdmoaa of stagnation I have mel with are standing water dOyOﬂitB
on tho tops of hills wihich had melted through the ice., Crevasse fillings have
IJ.” been noted :Ln the same position.

I an glad %0 see you take the position you do about eskers phowing sbagnabion,
I5 is interosting to note that that requirement was one of the things whieh lod
Trowbridge o abtask tho usual thoory of esker formadion and propose onc which is
just as herd to reconcile with ico in motion! Reforeunce, Trovbridge, A« O«,
Tho formetion of oskors: Iowa Acad. Séf., Proc., vol. 21, pp. 211=218, 1914,

With regard to von Biflow's theory Russell long ego stressed the influence
of debris in causing stognation. Russell, I. C., Tho influonce of debids on the
flow of glaciersy Jour, Goology, vole 3, ppe 823-832, 1895. Would not this
support the ideal ; ' :

Judging from the recopbtion glven Ho Flint's moderate proposcls I advise you
t0 be propared for bitier oriticism and scoyn from some of the old timers.
They will ralooall soris of objections most of which will not sband analysis,
however, I would not pay much abtiention to than., Bubt then thoy will get over
it in time, Bvery new idea gots just the same rocepbtion, Hitohoosk is seld to
have been mode 4o give up the first suggestion of continembel glascistiond
Someeno hes dc put forward tho new idess and you are in a position vhere the
consorvatives saaol hapm you, I was romoved from study of the Qarbrion because
T ddsagreod with ono of tho old timers but you being ouiside of the fiocld of
geolagy samnot bo roached by any such move. I wish to offer my bost wishes in
%ho comming erpuments Too long have we thought of cantimtalglwim as siupky
gigonbide mountedn glociers,

Other points in wror of stagnation hava beon, brought out by Fobhor Retzik
in hic oxplanation of the @rantsburg Lobe, MHis English is terrible but I feel
that his idens are sound

I have net decided whon I will publish the Outline of Glaciul Geology so
plonse do not rofrein from publishing. your papoy on that accounbs Somocone hes
%0 fire the first gun in the battles Flint has been rathor too conservetive
to realy sbart things going, Tho inferences to be drawn from the theory of
2:?‘&#19? are far roaching anﬂ the Mtor muet be fought oub sometime, Let's

now

I do not think thet Stchr's peper would help mck. Ib is sumoordzed in
Hemsell's rop To borrov il you can geb your librarian widte to tho Unlversity
Library here. I soarcoly think it worth the offort for your problemt as it
deools with & smell area fur o the northeast in the Lake Superior busin snd ves
writton while he was a senlor,

. Yeory truly yours,

) P 8 M‘ho&, ww in leula@'



UnNIvERSITY OF MINNESOTA
CoLLEGE oF SCIENCE, LITERATURE, AND THE ARTS
MINNEAPOLIS

DEPARTMENT OF BOTANY Nowv " 2 3 19 51 .

Dr. F. T. Thwaites,
Department of Geology,
University of Wiseonsin,
Madison, Wisconsin.

Dear Dr. Thwaites:

I have boldly plunged into the sea of glacial confliet
with a paper of general nature dealing with the nature of
the process of decline in a continental glacier. I have sent
it to a number of persons,who have been thinking along these
lines, for comment and criticism, and I will be very grateful
for yours if you are willing to read the paper. I have al-
ready written Hansell and he states that he will be in Madison
about this time, I am, therefore, sending you herewith a
copy of the paper and will be very grateful if you and he and
Aldrich and Dr. Bean will look it over and ce¢ritieise it in any
way you desire., You may feel free to be just as destructive
as you wish. I desire to find the weak points in it before
publication rather than after.

I find a reference in Hansell'®s bibliography to an un-
published paper, a B,A. thesis by R. A. Stehr, entitled "A
Study of Pro-glacial Lake Deposits) 1924.™ I have been much
concerned with such deposits in my recent work around here
and I am wondering if there is anything of value in this paper.
If you think there is, would it be possible for me to borrow
8 copy?

Sincerely vouré,

We S. Cooper, Professor,
WSC : EMF Department of Botany




OPINIONS IN RE STAGNATION OF CONTIEENTAL GLAGIERS

W. B, Wiight, The Quaternary Ice Agoe, pe 32, 1914

This condition is that there suould be active motion of the glasier up to the
decaying margin, so that suffickent material is earried forward to this line and
deposited thieres Dead ice can never meke an endmoraine no matier how long it
perisits.

Pe 39 It is obvious, howsver, that the bedding of any deposits formed thus in
subglacial channels ab a little distance from the ddge of the ice sheect would soon
bo ddstroyed by the motion of the ice— We may, therefore, fairly conclude $hat

they (eskers) are more or less marginal deposids; porhaps entirely marginal

Hobbs, W. He, Tho Pleistocens glaciation of North America viewed in the light of
our knowledge of existing continenbal glacierss Aa. @eogr. Soc., Bull., vol,
43, p. 641, 1911 pe. 5“

——it becomes necessary o recast all the traditional notions concerning continemtal
~ glaciers, modelled as these have been upon the Alpine glasier type.
Pe 656 strosses motion in ouber zone bui does not membion stagnation.

The abrqded rosk pavemenmis may all be aexplained by the grinding and plueking
action under this outer sone, which during suceessive advances and deireats
oecupies in turn all portions of the area.

Trowbridge, As Ge, The formation of eskers: Iowa Aead. Sie., Trans, vol. 21,
p. 215-216, 1914 _

It has been a sowee of wonder 4o all holders of the subglacial theory that esker
ridges could avoid destruction by the ice eonstanily moving over them, Tiat wonder
is well founded, The explenaiion has been thai eskers were made and preserved
only in the last siages of an ice sheel and near its border, where mo ement was
slight, and the w t of the ice was not too great.s But eskers whish are 50 or
100 miles long could hardly be supposed to have existed under these conditions-we,
—=the dim vision of a thic) ioe sheol moving over a steep, narrow, erooked ridge
of non-~resistant material without destroying il;———

Chamberlin, Te C., and Salisbury, R. D., 8eology, vol. 3, p. 376, 1906

Deposits of streans in ocher position; (than near edge of the ice) would stand
much less shance of developing distinet ridges before being destroyed by the
movement of the ice.

Salisbury, R. D., ®lacial geology of New Jerseys MNew Jerscy Geol. Survey, Vol.
5, pe 59, 1902

detritus in the ice decroases its mobility (ref. to Russell), gnd decreases

in mobility may go so far as to practically destroy motion, In this case the
bottom, debris-charged part of the ice becomes stagnant, or nelfirly so, while the
clearer part above overrides it. In this case the surface boneath the glacier
suffers litile wear.

pe 86 9 becane s ==—during the dissipstion of an ice sheet
consid ¢ masses of ice appear 140 have lost, or o have essentially lost, their
motion, eh isolated bodies of ice doublless preserved their motion, in many
cases at least, for a time, Bub when they became small, or when the local topog~
raphy was unfavorable o motion, they became stagnant, and all the drif{ they
held was let down on the surface as the ice melted.



2
Tarr, R. 8., and Martin, Lawrence, Alaskan glacier studies, p. 41, 1914

Montion that part of Malispina glacier is stagnant. This mmst have first been
observed by Russell who made a thorough exploration of it.

Tarry, Re 8., and dertin, Lewrence, College physiography, p. 209, 1914

In its origin, nature of movement, and work performed, the ice is, however,
g0 like a glacier that, in spite of its size and other differenc it is properly
t0 be classed as a great glaeier.

Pe 272

eckers eaniot develop, ol least not in a very perfeet form, in ice that has much
movenent, for tho tuanels would soon be ¢losed—we, The most favourable position
for esker developuont 1s under the thin, stagnant front of a glacier of beneath

e debached ice block, conditions that were common along the froni of the receeding
ice shect.

Russell, I. C., %he surface geology of portions of Menomonie, Dickinson, and
Iron Gowniics, Mishigans Michigan Gools Survey, Rephs 1906, 1907

Pe 57

The suggestion vwhigh presemis itseclf in this conaeciion is that eskers are formed
by streams flowing in channels of a stegnant ice shoop———.

P+ 60 in roference to moulin deposiis
This might happen, espeeially in a stagnant ice sheob-—.

These quotations not cheeked with originals,
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Jens 28, 1933
Reply to yours ¢f ho 19%h has been dolayed dhinking that

I would get a blueprint of some disgrume for the now Glaclel Geology.
Howover, I have been called out of town for the weckend on water supply

business and thon follows my exams sc docided to write anyway.
¥ne idee of & marginal sone of stagastion is, I foal, not

Dr, Williem 8, Gooper,
The Ponbehartrain Hotel,
1%

Bta gsﬂuatlonph&m,
Hew Orleans, Lousians

Dear Dr. Coopers
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fonsell is now working in Arkansas,
Singerely,

I hope thait I have mede myself cloar on the above, if not
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E.LYSLE ASCHAFFENBURG

Folal

ST.CHARLES AT JOSEPHINE

NEW ORLEANS

January 19, 1932,

Dr. F. T. Thwaites,
Department of Geology,

University of Wisconsin,
Madison, Wisconsin. 4§Z;:§“4”””£T_
= A :
mswmw‘{q_

Dear Dr. Thwaites:

My stagnation paper is lying dormant for a time, I brought it along with
the materials which I thought necessary to complete it, but upon thinking it
through again, two or three points of doubt cropped up which seem to require
further consideration. I would like to state them to you and find what you think
of them.

When I wrote the first draft, I felt that a marginal stagnent zone,with
connection with the main ice sheet still maintained,must be an impossibility.
Andersents paper in a recent journal of geology assumes this as a possibility,
apparently as a matter of course without giving it any discussion. On thinking
the matter over, it has seemed that perhaps he and others are right and that it
is possible for the margin of an active ice sheet to become stagnant for a con-
siderable distance back. There would of course have to be shearing of the moving
part over the stagnant part. This need not take place along one plaif but might
be distributed through guite a large zone. J

The second point is derived from consideration of the work of Hobbs. His
theory involving the blowing outward of the snow and its accumulation near the
margin would suggest that a steep marginal slope might be maintained during retreat,
thus permitting motion to continue in the marginal portion. Hobbs of course assumes
stagnation in the interior. His facts are derived from a study of Greenland and
Antarctica, both of which differ from the pleistocene ice sheets in having mountain
rims. There is thus no necessary reason why the pleistocene ice sheets should have
maintained steep marginal faces merely because the present ice sheets do. The
mountain rim may be the differentiating factor.

What do you think of these two points and their bearing on the subject of
stagnation? You can reach me at the above address until February 1lOth.

Sincerely yours,



E.LYSLE ASCHAFFENBURG
MANAGING DIRECTOR ROGER GENERELLY

ST.CHARLES AT JOSEPHINE

NEW ORLEANS

February 3, 1932,

Dr. F. T. Thwaites,
Department of Geology,
University of ¥Wisconsin,
Madison, Wisconsin.

Dear Dr., Thwaites:

Thank you for your recent letter. Your suggestions are
valuable and I note with interest that you mention a recent paper
by Antevs on Manitoba. This is entirely unknown to me and is an
additional reason for letting the peper lie dormant until I can
take it up again in connection with adequate library facilities.
I am sorry to have the delay, but I want to be very sure of my
ground before I close up the matter entirely.

I am shortly going up into Arkansas and will try to get into
commnication with Hansell.

Sincerely yours,
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