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IOWA ARD IJORTHXESTE-XI? WISCONSm. 

B. T. THWAITES, Jan., 1921, 

(~evised Dec., 1921. ) 

ROTE: This report is confidentia1,for it contains criti- 

efsms of unpublished work by Weidman. 

In connectjon with the work on the pre-Wisconsin terraces 

and the upland gravels of the Driftless Area I made one 
another 

excursion into Iowa in September, 1919, and/l.n August 1920. 

In the latter month I made a trip through Weidman*sasecond 

area*. Observations on glacial geology made on these trips 

are here set forth. They by no means reach final concl.usiona 

but merely present certain ideas that 1 maned at the time. 

fleas seen. The 1919 trip to Towa extended from Dubuqne 
I 

to Dyersville, thence north through Garnevil.10 and Monona to 

Waukon, thence via Postville and Monoha to McGregorc The 

principal object was to study the Rockville conglomerate of 

&Gee and the Waukon iron ore, the results of which investigation 
1 

are presented in the paper on the Windrow formation. 

1 Thwaites, P. T. and Twenhofel, W. H., Windrow formation; 
an upland gravel formation of the Driftless and adjacent 
areas of the Upper Mississippi valley; Geol. Soc. America, 
Bull,, Vol. 32, pp. 293-314, 1921, 

Examination of the drift was limited to stopping at cuts 

in the leached Kansan till along the Hawkeye Trail and a few 



exposures  of t h e  sandy d r i f t  sou th  of Dyersvil.l .e.  It was my 

impressi.on t h a t  EcGee g r e a t l y  exaggera.ted tile f a c t  t h a t  some 

s t r e a m  f 1 . m  through t h e  h i1 l . s  and n o t  through a d j a c z n t  broad 

v a l l e y s .  T h i s  phenomenon i s  r e a d i l y  expla ined  by Kansan 

s t ream d i v e r s i o n s  on an i r r e m l a r  bed rock su r f ace .  I n  t h e  

course  o f  post-Eansan e ros ion  narrow rock  gorges  mere formed 

i n  t h e  d i v e r t e d  s e c t i o n s  mhich c o n t r a s t  s h a r p l y  w i t h  t h e  

p a r t s  o f  t h e  v a l l e y s  which have been c u t  i n  d r i f t .  The 

s o - c a l l e d  lovan  s t r i p  n e a r  T3yersvill.e appeared t o  me t o  be 

a l luv ia l  d e p o s i t s  and low s l o p e s  a d j a c e n t  t o  l a r g e  v a l l e y s .  

Nor th  from D y e r s v i l l e  t o  ':{aukon, and e a s t  t o  t h e  

X i s s i s s i p p i ,  t h e  l o e s s  i s  so  t h i c k  t h a t  a h u r r i e d  t r i p  shorn 

l i t t l e  o f  t h e  d r i f t .  A t  no p o i n t  have I seen o r  hea rd  of 

bowlders  l a r g e  enough t o  prove g l a c i a t i o n .  So far as I 

know,there i s  stil.1 cons ide rab le  doubt on t h i s  m a t t e r  f o r  t h e  

presence  of s c a t t e r e d  g l a c i a l  pebbles  does n o t  have  any 

s i g n i , f  i cance .  

I a l s o  exami.ned the penep la in  ques t ion  a,nd found t h a t  

t h e  same c u e s t a  topography as i n  Wisconsin i.s p r e s e n t  i n  Iowa .  
l ook  

Near 'X.zukon, however, t h e r e  does/ l ike  some evidence of t h e  

two p l a i n s  sugges ted  by Trowbridge (1) bu t  I w a s  unable  t o  

(1) Trowbridge, A. C., The e r o s i e n a l  h i s t o r y  of t h e  D r i f t l e s s  
Area; U n i v e r s i t y  of Iowa S t u d i e s ,  S t u d i e s  i n  Natural.  
H i s t o r y ,  V o l .  9, No. 3, 1921, 
- - -- -...- ---- 

dec ide  t o  what erctent t h e  phenomena mi.ght be  expla ined  by (a)  

e f f e c t  o f  l o c a l  d i s tu rbance  o f  strata a t  Waukon, a.nd (b)  e f f e c t  

o f  t h e  Decorah s h a l e  which i s  t h i c k e r  t h e r e  t han  i n  Wisconsin. 



3. 

This s h a l e  i s  a n  i m p o r t a t  s p r i n g  ho r i zon  and t h e r e f o r e  must 

have a consi ,derable  e f f e c t  on t h e  topography. I t  seems t o  me 

that t h e s e  t h i n g s  should b e  considered i n  more d e t a i l  t han  is 

a p p a r e n t  i n  ~ r o w b r i d g e k  r e p o r t .  

The journey through the  "Weidman a r e a "  extended f r o m  

Mondovi through ilurand, E l l swor th ,  Xiver F a l l s ,  Rober t s ,  

Hudson, Somerset,  Osceola,  S t .  Croi:: B a l l s ,  Barron,  Xenomonie, 

Zau C l a i r e ,  and thence t o  p o i n t  of beginning.  Data w a s  sought 

as t o  (a) amount of p o s t - g l a c i a l  e ros ion ,  ( b )  age of o l d e r  

d r i f t s ,  ( c )  p o s i t i o n  of bo rde r  of Wisconsin d r i f t ,  ( d )  age  

of St. Cro ix  Da l l e s ,  ( e )  s e p a r a t i o n  of moraines and p i t t e d  

outwash p l a i n s ,  ( f )  age  of v a l l e y  t e r r a c e s  and t h e i r  r e l a t i o n  

t o  t h e  pre -  Wisconsin t e r r a c e s ,  and (g) upland g r a v e l s  and 

t h e i r  r e l aC ion  t o  the d r i f t  border.  The r B s u l t s  of  t h e  

Iowa t r i p  a r e  a l s o  i nco rpo ra t ed  under t h e s e  headings .  T h i s  

excursl.on extended from McGregor west on t h e  North Iowa P ike  

t o  Algoma, thence  s o u t h  through Bt. 9odge t o  Guthri.e Cente r ,  

e a s t  th rough  Des Uoines and Iowa Ci ty  t o  Muscati.ne, n o r t h  v i a  

C l i n t o n  and Wquoketa  t o  Dubuque. 

( a )  If a reg ion  of f a i r  r e l i e f  is h e a v i l y  covered 

b y  g l . ac i a , l  d r i f t  t h e  s t reams  tvil .1. i n  many p l a c e s  b e  di .ver ted 
r o c k  

from t h e i . r  former  courses.  During subsequent erosi.on/gorges 

w i l l .  b e  developed which w i l l  b e  i n  sharp  c o n t r a s t  t o  t h e  

p a r t s  of  t h e  va1,leys excavated i.n t h e  l e s s  r e s i s t a n t  d r i f t .  

The ques t ion  was: t o  w h a t  e x t e n t  a r e  such di ,vers i .ons  p r e s e n t  

i.n no r thwes t e rn  Wisconsin? This could  n o t  b e  answered from t h e  

extremely u n s a t i s f a c t o r y  n o t e s  of  ifeidman and Ha1.i. The t r i p  



from Durand t o  River Ya11s i s  throu& a region o f  mature 

erosion topography where such divers iens  a r e  very scarce,  i f  

present  a t  all..  Does t h i s  mean t h a t  the  va l leys  were never 

great1.y f i l l . e d  by d r i f t  o r  Coes it s i z n i f y  t h a t  the va l leys  

a r e  i n  l a r g e  p a r t  younger than the  d r i f t ?  Very few va l leys  

contaih undis t r ibuted d r i f t .  The s ide s  a r e  a s  sharp as those 

o f  the  D r i f t l e s s  Area c l e a r  up t o  nor th  of River F a l l s .  A 

p a r t i c u l a r l y  s t r i .k ing  fea tu re  t h a t  was inves t iga ted  with some 

care  i s  OThe Uonurnentn, a crag of St .  Pe te r  sandstone i s  SE 

SF: 9, 28-18W. It is about 40' high and i s  s o  s o f t  t h a t  i t  

could no t  have been present  when the  country w a s  f i r s t  l e f t  

by t h e  pre- l i sconsin  ice.  1% c e r t a i n l y  1.ooks l i k e  an i.nstance 

o f  nrecragingn a s  was urged by Weidman. Such post-early? 

glaci.al. crags a r e  described by Alden (1). I do not  think,  

(1 )  Alden, V. C., Quaternary Geology of Southeastern ivisconsin: 
U. S. Geol, Survey, Prof. Paper 106, p. 141, p l a t e s  X I  B, 
XVI  A, 1918. 

however, t h a t  i t  c a s t s  any se r ious  doubt on Marti .nts conclusi.on 

t h a t  t h e  Heil lsvi l1.e  mounds a r e  l%.matacksr Fhey a r e  i so la ted  

on a drif t -covered p l a in  whereas 1 i . t t l .e  i f  any till is l e f t  

around t h e  base of the  Ebonument. (2). Similar  conclusions mere - -- --------.____--__. 
( 2) Martin, Lawrence, The Physf c a l  Geography of IVialeohsin, 

W$aconsin Geol. & Wat. H i s t .  Survey, Bull. 36, pp. 314; 
31.5, p la t e  XXVIII, 1916. 
-- . _ . - . - I  _ .__----.- ^ ._--- 

reached from a study of northeastern Iowadere ,  4s  s t a t e d  by 

Trowbridge i n  converdation, the re  a r e  no glac i .a l  stream divers ions ,  



Trowbridge h a s  concluded t h a t  t h e  main p a r t  of t h e  v a l l e y s  

a r e  post-Itebraskan i n  age  (1). I am n o t  ready t o  a g r e e  w i t h  

(1.) Trowbridge, A. C.,  P r e l imina ry  r e p o r t  on g e o l o g i c z l  work 
i n  n o r t h e a s t e r n  Ioma: Iowa Academy of Sc ience ,  Proc., 
vo l .  21, pp. 205-209, 1914; Physiographic  s t u d i e s  i n  
t h e  D r i f t l e s s  Area; Geol, Soc. America, Bull., vo l .  26, 
P. 76, 1915; The e r o s i o n a l  h i s t o r y  of tne D r i f t l e s s  
Area; U n i v e r s i t y  of Iowa S t u d i e s ,  S t u d i e s  i n  Natural.  
H i s t o r y ,  vo l .  9 ,  No. 3, 1921, 

t h i s  conc lus ion  f o r  t h e  fo l lowing  reasons :  ( a )  it i s  n o t  

ptoved t n a , t  much of t h e  upland d r i f t  of e a s t e r n  Iowa i s  of 

g l . ac i a1  o r i g i n ,  ( b )  t h e  age  of t h e  d r i f t  of t h e  C e n t r a l  P l a i n  

of g i s c o n s i n  i s  n o t  known and t h i s  p l a i n  and t h e  v a l l e y s  

d r a i n i n g  it a n t e d a t e  t h a t  d r i f t ,  ( c )  t h e  observed phenomena 

could  have been brought  about  by e r o s i o n  of a g l a c i a t e d  

topography l i k e  t h a t  east of P r a l r l e  du Sac where t h e  d r i f t  

was n e v e r  t h i c k  enough t o  cause  s t reem d i v e r s i o n s ,  m d  ( d )  

t h e  tine neces sa ry  t o  make the huge r o c k  v a l l e y s  even an 

p a r t  j.s so  v a s t  compared wi th  t h e  t ime  s i n c e  t h e  last g l ac i a -  

t i o n ,  even i f  we a l l o w  f o r  possib1.e changes i n  stream g r a d i e n t  

and c l i m a t e ,  t h a t  it r e q u i r e s  a immensely l o n g e r  P l e i s t o c e n e  

per iod  t h a n  i s  c u r r e n t l y  accepted.  It mou1.d seem t h a t  f u r t h e r  

d e t a i l e d  work i s  needed b e f o r e  a f i n a l  conclusion can be 

reached  on t h i s  i n t e r e s t h g  po in t .  

I examined t h e  amount of e r o s i o n  i n  t h e  Kansan a r e a s  

o f  Iowa w i t h  some care where we saw t h e  Kansan from Guthr ie  

Center  t o  Maquoketa. The topography is  i n  t h e  s t a g e  of 

advanced youth t o  sub-maturity. Cons iderab le  remants of t h e  

o l d  d r i f t  p l a i n  a r e  s t i l l  found. Loca l ly  t h e  s t reams  a r e  



cu t t i ng  i n  rock but there  I s a w  no conspicuous rock gorges 

a s  i n  nor theas tern  Iowa, I t  hardly  seems c red ib le  t h a t  the  

Sebraskan is  so much older  i n  t e rn s  of erosion than t k e  Kansan 

t h a t  the  main va l leys  of the  D r i f t l e s s  Area mere made i n  

Aftonian time. 

The post-Wisconsin vall.ey of the  Des Moines i i iver i s  

well, marked (1). Host of  the  Iowa repor t s  do no t  seem to  

(1) Lees, J. H., Physical  f ea tu re s  and geological  h i s t o r y  
of Des Moines val ley;  Iowa Geol. Survey, V o l .  25, pp. 
423-615. 1916. 

- .---- ..--. --.---.---- ------ 
conslidel the  e f f e c t s  of t h e  water f r o m  the  mel.ting ice.  Uany 

of tne county maps do not  show outwash o r  s t r e a n  ter races .  

Some w r i t e r s  seem t o  have confused pre-glac ia l  and pos t -g lac ia l  

erosion.  How much of t h e  rock gorges of t h e  v i c i n i t y  of 

West Union and Nitche31 were made by post -g lac ia l  erosion 

and how much by water from the Wisconsin i c e  i s  hard t o  t e l l  

from t h e  ava i lab le  l i t e r a t u r e .  It did  not  seem t o  me t h a t  

Alden and Leighton (2 )  gave mough weight t o  t h e  e f f e c t  of the  
---------------l_- -- 
( 2 )  Alden, W. C. and Leighton, M. M. The Iowan d r i f t ,  a 

review of t h e  evidences of the Iowan stage of g lac ia t ion :  
Iowa Geological Survey, 801. XXVI, p. 72, 1915, 

limestone s i l .1~ i n  regarding erosion and f i x i n g  a l o c a l  base 

l eve l .  It i s  t r u e  they considered t h a t  hypothesis but did they i 
c o r r e c t l y  evaluate i , t ?  I 

(b)  The Iows Survey asc r ibes  the  r o l l i n g  kopography of 

p a r t s  of the  nor theas tern  portionbf t h a t  s t a t e  t o  a post-Kansan 
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and pre-Wisc0nsi.n g1.aci.ation which mantled t h e  weathered 

and eroded s u r f a c e  of t he  o l d e r  Kansan and Nebraskan. I s a w  

thi.s a r e a  through F a y e t t e ,  Chickasaw, Bloyd, and Uitchel.1, 

Count ies .  The so -ca l l ed  Iowan topogra,phy may be desc r ibed  as 

long  g e n t l e  s l o p e s ,  bowlder7 s t rewn where und i s tu rbed  by man, 

n e a r l y  f r e e  f r o m  l o e s s ,  marshy at many pla ,ces  b e f o r e  t h e  

e x t e n i i v e  t i , l e  d r a i m g e ,  b u t  at a, l l .  p o i n t s  an  erosf .on and n o t  

a g l . a c i a l  topography. I t  has no s a g s  as does t h e  q i scons in  

d r i f t  p l a i n  f a r t h e r  west .  Does it seem c r e d i b l e  that i c e  could 

go ove r  a count ry  as rough as t h e  Kansan a r e a  now i s  and 

n o t  l e a v e  somewhere a s a g  o r  a swell. o f  g1,acia.l  topography? 

I n  t h e i r  ca re fu l .  s t udy  of t h e  1eachi.ng of t h i s  a r e a  i.t h a r d l y  

seems that Alden and  L e i g h t o g c o u l d  have qua .n t i . t a t i ve ly  

cons idered  t h e  e f f e c t  of e i t h e r  t h e  hi.gh ,waterr . table o r  t h e  

fa.ct  t h a t  t h e  d r i E t  of a l imestone a r e a  o r i g i n a l l y  conta ined  

more ground i.imestone than d i d  t h e  d r i f t  on t h e  Cdal  Xeasures 

t o  t h e  west.  :I t  is cer ta in1.y  a s t r a n g e  t h i n g  that t h e  Iowan 

d r i f t  should  b e  a l m o s t  e n t i r e l y  conf ined t o  t h e  upland formed 

by t h e  S i l u r i a n  and  Devonian l imestones .  

I examined some exposures of t h e  so -ca l l ed  Buchannan 

g r a v e l s .  A t  bu t  one poi ,nt  ( n e a r  west  1/4 p o s t ,  2 2 ,  9 7 - 1 6 ~ )  

i s  t h e r e  any sugges t ion  of t i l l  above t h e  r u s t y  g rave l .  I 

was by no means s u r e  that it i s  n o t  a mix ture  of bowlders, 

l o e s s , a n d  weathered gravel.. The same e r r o r  i n  mi s t ak ing  a 

thi .n  s u r f a c e  l a y e r  f o r  tl.11 has been made s o  many t imes i n  t h e  

p a s t  that I am now ve ry  c a u t i o u s  i n  d e s c r i b i n g  any th ing  as till 

unl.ess seen  i n  a good, deep exposure. 
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I d i d  n o t  s t o p  t o  s ea rch  f o r  a n y  of t h e  a r e a s  where 

f r e s h  t i  11. i s  desc r ibed  as ove r ly ing  weathered t i l l  (wgumboti l .n)  

These were f o r  t h e  most p a r t  found o n l y  by b o r i n g  s o  that i t  

w a s  n o t  possi .ble f o r  ne  t o  v e r i f y  them. This l i n e  of evidence 

mas cons idered  t h e  s t r o n g e s t  one by Alden and Leighton,  

&ithough t h e r e  i s  a l s o  a pre-Kansan "gumboti 1. *. 

The d i f f e r e n c e  betveen t h e  topography of t h e  Iowan 

and Kansan a r e a s  i s  d o u b t l e s s  due t o  a combi.nation of ( a )  k ind  

of d r i f t  as a f f e c t i n g  type  of and speed of e r o s i o n ,  ( b )  

unde r ly i ag  rock  as a f f e c t i n g  t h e  base  l e v e l ,  ( c )  g rade  and 

vo'lume o f  s t r eams  which i s  a resu1.t  l a r g e l y  of t h e  above 

c o n d i t i o n s ,  (d )  pressnce  o r  a,bsence o f  l .oess, ( e )  p o s i t i o n  of 

water t a b l e  which a f f e c t s  hob only  e ros ion  b u t  a l s o  t h e  depth 

of l e a c h i n g ,  ( f )  d i f f e r e n c e  i n  age  of g l a c i a t i o n .  We must 

g e t  some s o r t  of a q u a n t i t a t i v e  i.dea of t h e  r e l a t i v e  va lue  

of each of t h e s e  f a c t o r s  b e f o r e  we can b e  s u r e  of t h e  1.ast.  

I do n o t  f e e l  that th is  has y e t  been reached. Alden and 

Leip$ton r u l e d  o u t  severa l ,  of  t h e s e  t h i n g s  as inadequa te  b u t  

that  s imply means t h e y  thought  them s o ,  f o r  t h e y  d i d  n o t  p re sen t  

a n y  a t t empt  k q u a n t i t a t i . v e  r e l a t i . ons .  I do n o t  l i k e  t o  

condemn t h e i r  excel.l .ent p i e c e  of work bu t  I dm f e e l  that i t  

does n o t  go f a r  enough i n  this  l i n e .  It i s  s t i l l  rnerM1.y a 

ma, t t e r  of  opini.on as t o  t h e  t e l a t i . v e  va lue  o f  ev idences ,  no 

sigg3.e one of  which i s  as t h e y  s a y  a p o s i t i v e  proof  of  t h e  

e x i s t a n c e  of t h e  I o m .  C e r t a i n  it i s  that  t h e  c r i t e r i a  used 
( 1 )  

by Calvin/whi.ch gave such f a n t a s t i c  bo rde r s  t o  t h e  Iowan -- 
(1.) Calv in ,  Samuel. P re sen t  phase of t h e  P l e i s t o c e n e  problem 

i n  Iowa: Geo'L. Soc. Amer. Bull .  Vol, 20, pp. 133-152 1909; 
The Iowan d r i f t ;  J o u r l  Geol, v o l ,  19, pp, 577-602, lh., 
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d r i f t  were valueless .  I t  seems s t range t o  me t h a t  t h e  Ioxan 

i c e  should s t i c k  so c lose ly  t o  a limestone upland and n0whbe 

e l s e  go beyond t h e  Wisconsin d r i f t  border and that it i s  near ly  

all .  an a r e a  of high water table.  For t h e  present  then, 2 

wish t o  adopt t h e  Iowan s tage  of g l ac i a t i on  " w i t h  reservationsn. 

~eidmank manuscript described an Iowan driet i n  Wisconsin 

which cons i s t s  of g rave l s  1ocall.y covered by till. I d id  n o t  

e spec i a l l y  search f o r  such deposi ts  but r an  onto nothing which 

even remotely suggested the  o r i g i n a l  Iowan area. I examined 

some old gravels  southeast  of Ellsworth &n NW corner  1, 

25-17W. T h i s  g rave l  i s  r u s t y  and the limestone pebbles a r e  

e n t i r e l y  destroyed t o  a depth of about 8 f ee t .  The topography 

i s  eros ional ,  with a' gew large  boulders. Levere t t  ( I )  

(1) Levere t t ,  Frank, Surface formations and a g r i c u l t u r a l  
condit ions of t h e  south half of Einnesota: Minnesota 
Geol. Survey, Bull. 14, pp. 48-49, 1919. 

- ~ ~~ - ~~ ~ 

thi.nks the re  a r e  two pre-Wisconsin d r i f t s  i n  th i s  a rea ,  t h e  

I l l i n o i a n  and the  Kansan. He describes the l a t t e r  as h i s  

"old gray d r i f t n  and the  other  as h is  "old red d r i f t n ,  The 

: l a t t e r  he  describes as "general ly very stony and i d  seldom 

assumes a clayey const i tu t ion.  lt i s  usu,:Lly but  a few f e e t  

i n  depth, and scarce:ly makes a continuous cover over t h e  

Kansqn d r i f t " .  I n  o ther  words the  " d r i f t n  i s  gravel  which 

as i s  n a t u r a l  shown :less weathering than the  adjacent  till. 

R. T. Chmber l in  a l s o  supports t h e  view that t he re  a r e  t w o  

d r i f t s  i n  this  region by s ta t ing"  rs+ pre-Wisconsin red d r i f t  

ove r l i e s  t h e  gra,yish black till i n  many cutd along the  
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Northwestern ?.ai l r o a d  between Hersey and Baldwin, W i s .  

Some of t h e s e  exposures show t h a t  a cons ide rab le  i n t e r v a l  

o f  t ime e l apsed  betneen t h e  r e t r e a t  of t h e  i c e  s h e e t  which 

depos i t ed  t h e  g r a y i s h  b l a c k  d r i f t  and t h e  advance of t h e  

g l a c i e r  which beought t h e  r e d  d r i f t . + *  Some c u t s  shon a 

d i s t i n c t  e r o s i o n  unconformity between t h e  two d r i f t - s h e e t s . "  

(1) The evidence c i t e d  by Chamberlin does n o t  prove,  i n  nlgr 

--..-------.-- .---------- .- ---*- . --- 

(1) Chamberlin, R. T., Older  d r i f t s  i n  t h e  St .  Cro ix  reg ion :  
Jour .  Geology, vo l .  18, pp. 547, 548, 1.910. 

-..--- ----------. ---.------------ 

judgement, t h a t  an i n t e r g l a c i a l  p e r i o d  in t e rvened  between t h e  

two drifts. It seems m o s t  probable  t o  me that t h e  on ly  d r i f t  

o u t s i d e  t h e  VJisconsin a r e a  i s  of Kansan age. There may be 

some Nebraskan, and p o s s i b l y  some ~ l l ; r $ a n ,  b u t  i t  c e r t a i n l y  

h a s  n o t  been proved. I t  seems t o  me far more r ea sonab le  t o  

conclude t h a t  many of t h e  observed d i f f e r e n c e s  i n  wea ther ing  

and e r o s i o n  a r e  capab le  of s impler  exp lana t ion  than by t h e  

hypo thes i s  o f  m u l t i p l e  g l a c i a t i o n .  

' ( c )  The t r a c i n g  of t h e  border  o f  t h e  Wisconsin d r i f t  

where i t  r e s t s  upon an a r e a  of o l d e r  d r i f t  i s  far  from being 

as s imple  as where it f o r m s  t h e  bo rde r  of t h e  D r i f t l e s s  Area 

as n e a r  Baraboo. It i s  g e n e r a l l y  agreed  t h a t  t h e  Wisconsin 

b o r d e r  c r o s s e s  Lake S t .  Croix  somewhere n e a r  Hudson. L e v e r e t t t s  

map of sou the rn  Minnesota i s  n o t  c l e a r  on th is  p o i n t  b u t  

Weidman once informed me i n  conversa t ion  that h e  "moved the 

IVisconsin bo rde r  back f i v e  o r  six m i l e s a  every  t ime h e  went 

t o  t h a t  reg ion .  Judging from t h e  number of v i s i t s  h e  made 

i n  t h e  course  o f  20 y e a r s  i t  must by now have t r a v e l l e d  a long  
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This a.rea i s  p i t t e d  outwash. Now it i s  c l ea r  tha. t  p i t t e d  

outrrash imr;lfes t h a t  g l a c i a l  ige  covered the a r e a  where it i s  

found not  s o  very long before t h e  deposi t ion of the  grauels.  

I ce  blocks could not  survive an i n t e r g l a c h l  epoch. Therefor5 

the  Wisco~s in  i c e  must have crossed the  X i l l o w  +aal.:ley and t h e  

ou tmsh  was deposited during i ts  r e t r e a t .  

A t  'Turt1.e Lake I saw no reason t o  change the  border 

of the  Wisconsin from t h e  posi t ion  mq;ped 12 yea,rs previously. 

I did,  horever,  i n t e r p r e t  the  Turt:l.e Lakes as i r regu1 ,a r i t i e s  

i n  a g l a c i a l  stream bed ins tead i f  d r i f t  blocked b t e r g l a c i a l  

va l leys .  

(d)  The age of the  St .  Cr0i.x 3 a l l . e ~  i s  post- 

Wisconsin. This i.s evident from t h e  sharpness of the  va l ley  

s i d e s ,  t h e  ungl.acia,ted tops of the  t e r races ,  and t h e  genera:l 

lack of harmony with the  adjacent  area,. The k e t t l e s  found 

by me i n  1908 i n  the  bottom of the  vall.ey a r e  proba.bly 

sand dunes. The unusual amount of erosion here  is doubtless 

due t o  t h e  discharge of' Glacial  Lake Duluth. 

( e )  The separat ion o f  p i t t e d  outwash from true 

mora,ines i s  a matter  of some diff i .cul ty.  Moraines have much 

s t r a t i f ' i e d  ma te r i a l  i.n them it i s  t r u e ,  but they a l s o  show till. 

with many bowlders and display  a g rea t  i r r e g u l a r i t y  i n  the  

heighth  of hJ1 .1~.  The p i t t e d  p l a i n s  a r e  composed wholly of 

water deposited mater ia l  and the h i l l s  between t h e  p i t s  risa 

t o  a cxmunon l e v e l  w i t h  occasional l e v e l  tops. Local i s l ands  

of till a r e  t o  be e-xpected. I t  i s  a matter  of surprthse how 

l a r g e  bowlders a r e  found i n  some places  on the plains.  Some 
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of these  were probably washed from such till  is lands .  The 

f r e s h  deep cu t s  nxde i n  t h e  nerr grading of the  S t a t e  Trunk 

Highways have nov mnde the  separa t ion  of  these  f e a t u r e s  

i n f i n i t e l y  e a s i e r  than i t  was 12 years  previously.  The shallow 

cu t s  then seen were i n  slumped and weathered l oe s s  and 

g rave l ,  a mixture which i s  a p t  t o  deceive persons more 

experienced than I then was. Add t o  t h i s  t h a t  I d id  not  

consider  t he  water wear on bowlders and poss ib ly  some excuse 

may be found f o r  the gross e r ro r s  i n  mapping t h a t  I committed. 

Eas t  of t h e  St .  Croix mora.ine nothing but p i t t e d  outvfash 

i s  found unti.1 within a few miles  of Tur t l e  Lake. chamber lids 
mapping of t h e  St. Croix Dalles  quadrangle (1) i s  e n t i r e l y  
-------.---.-----. - 
(10 Chamberlin, R. T., The g l a c i a l  f e a t u r e s  of t h e  St .  Uroix 

Da l l e s  region. Jour. Geol.. V o l .  13, pp. 238-256, 1905. 

co r r ec t  and Weidmans cr i t i .c i sms xere abso lu te ly  un jus t i f i ed .  

Apparently Weidman never even considered the  work of water i n  

connection wi th  glaqiat ion.  Another f ea tu r e  i n  connection 

with these  p i t t e d  p l a i n s  which we d id  not i n t e r p r e t  co r r ec t l y  

i n  1908 i s  the  f a c t  t h a t  the melting of i c e  blocks m u l d  change 

the  base l e v e l  of streams thus causing t h e  enoleion of channels 

through the  p la ins .  This phenomenon i s  well  i l l u s t r a t e d  by 

t h e  v a l l e y  of Rocky Run near Deer Lake and t h e  vzl .1.e~ of Horse 

Creek f a r t h e r  south. 

I w a s  a l so  i n t e r e s t ed  t o  examine t he  d r i f t  secti .on at 

T a J i l o r s  F a l l s .  This i s  cur ren t ly  described (2)  as red d r i f t  
- .- -----.----- --. 

( 2 )  Chamberlin, R. T., op. c i t ,  
---- - -.-.--- - -An---- ----.- 
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o v e r l a i n  by wate r  depos i t ed  ma te r i a l ,  and than  i.n t u r n  by gra.y 

till. I f a i l e d  t o  f i nd  t h a t  t h e  g r a y  d r i f t  had any th ing  l i k e  

t h e  he t e rogen ious  mixture  of m a t e r i a l  which i s  c h a r a c t e r i s t i c  

of i c e  depos i t s .  I t  i s  a s s o r t e d  though n o t  s t r a t i . f i e d .  I t  

seems t o  me t o  be  a cemented g rave l .  The red  d r i f t  at t h e  

base  o f  t h e  s e c t i o n  i s  s t r a t i f i e d  b u t  shows many l a r g e  water- 

morn bowlders. I could f i n d  no sure-enough till i n  t h e  e n t i r e  

s e c t i o n ,  it a l l  looked t o  me l i k e  s t ream d e p o s i t s .  

( f )  The age  of t h e  v a l l e y  t e r r a c e s  and t h e  presence  

of high l e v e l  pre- '$isconsin g r a v e l s  i s  taken up  i n  t h e  

s p e c i a l  r e p o r t  on t h e  pre-Wi.sconsin t e r r a c e s  of t h e  D r i f t l e e s  

Area. 

(g) The upl.and g r a v e l s  o f  Buf fa lo  County a r e  cons idered  

i n  t h e  paper  on t h e  Vindrow formation. These g r a v e l s  conta , in  

o n l y  wa te r  worn pebbles  of  qua.r tz and qua . r tz i t e .  They must 

ha.ve been depos i t ed  b e f o r e  t h e  v a l l e y s  were formed. The 

q u e s t i o n  a r i s e s  have a l l  t h e  c r y s t a l l . i n e  rocks  of t h e  d r i . f t  

been des t royed  by weathering? They have n o t  been des t royed  

i n  equa1:ly t h i n  d e p o s i t s  w i , t h  siail.ar s o i l  and topographic  

c o n d i t i o n s  i n  a d j o i n i n g  a r e a s  as s o u t h  of Duramd @ad on t h e  

Biinnesota and Iowa bl .uffs .  The r a r e  igneous pebbles  one f i n d s  

t h e r e  a r e  n o t  e s p e c i a l l y  weathered. I am s t r o n g l y  of t h e  

opinion that t h e  e a s t e r n  upland g r a v e l s  a r e  n o t  r e s i d u a l  from 

ti.l:l o r  outwash bu t  a r e  p r e - g l a c i a l ,  possib2.y a p a r t  of t he  

Windrow format  ion. 

Another i n t e r e s t i n g  ques t ion  i s  t h e  t r u e  p o s i t i o n  of t h e  

g l a c i a l  b o r d e r  i n  Dunn ~ o b t y .  Chamberlin and S a l i s b u r y  show 



a reentrant expending far north of Menomonie (1). I failed 

(1) Chamberl.i.n, T. C. and Sal.isbury, R. D., Preliminary 
report on the Driftless Area of the Upper Mississippi 
valley: ~ , f  S. C-eol. Survey, 6th Ann. Report, Plate 
XXTTII, p. 259, 1885. 

to find any gl.acial material above the terraces from a point 

a li,ttle way south of Ridgeland to Menomonie. There are 

numerous road cuts and we also climbed onto the upland at a 

point north of Wheeler. It would seem that the border of 

the Driftless Area would bear remapping here. 














