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U. 5. GEOLOGICAL SURVEY

i) i
T
Ty
25
s e
) o> i
= m.m
5 m,mt
33
Sa
580
a6L
Gl
g EE 1%
clo (&
B3
o ol EEQ
3 ey | Il -2 @
& PR S 0%5%
-m P~ —mnw
& b i =
- -
= .Jf/ —tn.w.m
©
» m__ a
sy n.. < _
_D
T 6
w
o
<
@ o
o
%
o
©
©
s
=
b=
o
©
=1
~E
5
. o .
3 L
= b =
N,

DIAGRAMMATIC REPRESENTATION OF SUCCESSIVE POSITIONS OF ICE BORDER.

By Frank Leverett, F. B. Taylor, W. C. Alden, and Samuel Weidman.
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. Glacial Yeology ZErosion as a time measure.

lest Superior, Milo, Camp Dédge, .McComb, ¥t.Vlive, Boone
(1) & garior,ﬁoone and part af Camp Dodge are in area of latest
glacintion; sugzest factors which have led to formation of
pos cial valleys in each.

{23} GLntrast the eroded and uneroded portions of cach.
{3} !Qad legend on back of Camp Dodge.
(4) Gomwent on age of valleys near the Camp.

(5) éintrast topography of south part of this quaarangle with
that ¢f Tilo quadrangle in Kansan drift.

(6) Contrast the Milo area with McComb and "t.0liMe in the
Illinnian drift.

(7) ‘that factors might confuse the time queestion?
(8) Be prepared to discuss factors which influence speed of

~_erosion,.
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. Glaeial Yeolegy ZErosion as a time measure.
%uadraﬁgles% Superior, Milo, Camp Dg¢dge, ,McComb, Yt.Ylive, Boone,
1) Superior,Boone and part af Camp Dodge are in area of latest
glaciation; suggest factors which have led to formation of large

postglacial valleys in each.
(2) Contrast the eroded and uneroded portions of each.

(3) Read legend on back of Camp Dodge.
S
(4) Comment on‘age of valleys near the Camp.

(5) Contrast topography of south part of this gquadrangle with
that of Milo quadrangle in Kansan drift.

(6) Contrast the Milo area with YcComb and ¥t.OliWe in the
Illinoian drift.

{7) What factors might confuse the time auiestion?

(8) Be prepared to discuss factors which influence speed of
erosion.

-




Blacial geology---Geology 143

Erosion as a time measure: Superior, Wis.; Boone, Camp Dodge,
and Milo quadrangles, Iowa, Macomb and Mt.Olive quadrangles, Ill.

(1) Read the legend on the back of Camp Dodge gquadrangle.

(2) Superior, Boone, and much of Camp Dodge are in the Wisconsin
drift. Compare relative amount of stream work.

(3) Compare dissection of Milo and the Illinois maps.

(4) Study the original stream gradients before erosion, the relation
of the streams to glacial drainage, the probable nature of the

soil, and any other factors which may have influenced the speed

of erosion.

(5) Comment on differencés betwe n postglacial valleys and
interglacial valleys overriddesn by later advance of ice. See
Camp Dodge quadrangle.



- Geology 143 Pitted outiasgh.

Brainerd Cuadrangle, Minn.

(1) "hat was direction of ice movement in southern part of
ar ea? How determined?

{2) Make o sketoh mop of area of Towns of Klondyke, Nokay
Lake, and Oak Lawm as directed for St.Croix Dalles Quadrangle,

{3) What direction did ice probably move in northwest part
of area? Consult Leverett's map of Minnesota.

(4) Account for the morsine-like features along Long and Upper
Long Lakes?

Determine dirsction and slope of ocutwash plain here.




Geology 143, Pitied outwach. St.Croix Dalles Quadrangle.
(1) Which way did the ice move in this area?

(2) That parts of the area are terminal moraine?
(3) How Xknown?

(4) Look up relation of moraines to bLokder of Wisconsin drift
on model of Wisconsin on 3rd floor.

(5) Locate outwash plain of the moraine east of St.Croix
valleyes

(6) Expiain origin of depressions.
(7) "hy do some of these contain lakes while others do not?

(8) why does the plain end so abruptly north of Big Horse-
shoe Lake and Fast Lake?

(9) Would a similaxr plaip be found outside of the outermost
imoraine of Wisconsin age Thy?

+ (10) "hat would be nature of drift in bottom and s: des of
. pits? .(in outwash) #

i‘;(llJ Make a sketch map of the Towns of Garfield and Osceola.
. Rule squares for section and be sure to show defingta lines

' Detween different kinds of drift deposits. Note the hill just
- south of Sand Lake and south of Eeer Lake and acdcaunt for them,
'?i‘gse symbols adopted by Wisconsin Seoclogical uurvey

erminal moraine. Ground moraine, T

. Outwash plain, flat. do, pitted.

"‘""-:._\fg,g) Account for the plain south and southeast ‘Sﬂ%’ Osceola
'ﬁnﬂ the channels such as that leading northeaaﬁifram Osceola.

(as)tComment on the age of St.Croix valley with:é?apect to the
drifte ol

(14) Suggest origin of valley of Rock Creek nor it of
eer Lake,



Outwash plains Geology 143,

-Jaaegville.‘ﬁhepiere, Delavan, ¥is., and Rockford, Ill. Quad-
EEa : :

(1) Compute the slope in fedt per mile of the outwash plain

ag it existed before erosion Letween the following points:

Terminal moraine direetly north of Janesville.

S8 part of Janesville.

1E part of “eloit.

Harlem School north of Rockford.

Darien moraine where it crosses Turtle Creck
Fouth of Turtie Creek in Zeloit,

{2) Compute slope of present strecams in fect per mile
‘btetwetn the same points

(3) State the conclusions you can draw from this data.
2 £ “ .
{4) Account for the corse of Rock River at present as compared
fa to its preglacial location. See map of preg 1a1 toposraphy
V/in Prof. Papers;34 or 106.
3 5) Account for the rock antcrops in the bed of Roek River
their economic importance.

(6) Vhat contolled the size of stomes in tha gra‘als?

I =

‘both Jencse

ville and Feloit?

- {7) ﬁﬁit factors led to location of gravel pits [

& ) mpiam relation of valiey trains in Rﬁek Peoatunim

) o
-rlain at moraine N. of J. 900

/8E part of J. 860 imiles 4{ft per m. 10,
¥E part Zeloit 780 | 12‘ - 64
/ Harlem School 735 12}
/ Present stream, moraine 750 |
/ Harlem Sch.710 39 |
1} Darien moraine : 960 f
3 Beloit : 780 19
Present stream, moraine870 ;
: Beloit 128 24



Geology 143--Drumlins.
Sun Prairie quadrangle, VWis.
‘1) Define "drumlin".

(2) Locate a number of drumlins on this sheet. Tabulate tleir
lengths, widths, heigths, angles of slope of sides and ends.
If slope is shorter than 1/10 mile use half values for 1/20
mile, Table gives feet slope for 1/10 mile.

1 9

5 46

10 93

15 142

20 192

25 248

30 305

35 370

(3) Contrast typical drumlin shape with that of an ice worn
hill.

(4) Sugzest reason for difference.

(5) Examine some of the drumlins which depart from the
typical form and classify differences.. See U.S.G.S. Bull.273.

\6) Examine areas between the drumlins. Most of these are
ground moraine or marsh Measure slopes common to groud moraine.

X(7) Are there any terminal moraines on this sheet? Where?
How known? Are they continious?

(8) What evidence is there as to the relative age of the
drumlins and the terminal moraines? “ee Bull. 273.




Map questions-terminal moraines, Geology 143.
Vergas Quadrangle, Minn.
(1) Locate this area on map of U.S.

(2) Describe the topography of the Towns of Burlington, Candor,
Dunn, Lida, and Maplewood. Hote elevations of hill tops,
size, shape and slope of hills.

(3) Measure the maximum slope of the hills using following
scale. If hill is less than 1/10 mile on slope use half of
values for 1/20 mile.

Slope 1° equals 9 ft in 1/10 mile

5 46
10 93
15 142
20 192
25 © 248
30 - 305
35 370

(4) Suggzest three or more possible explanations for the
undrained depressions and tell how you could distinguish
examples of each.

(5) Which way did the ice move which made this moraine?
How known? Additional field observations reqguired?

Urbana Quadrangle, B

(l) Vankee Rldbe is a terminal moraine. Contrast with other
S E/l J Vit /'me. M{ T"“'"‘"c

(a To what ‘extént has its topography been altered by

postglacial work?

Marseilles Quadrangle, Illinois.
(1) How, where, and to what extent has the topography of this
area been altered in postglacial time?

(2) What part of the area is terminal moraine?

(3) Contrast with the rest of the map in slope, size of hills,
£5Ce

(4) Contrast this moraine with that of the Vergas quadrangle.
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Mechanical analyses of till, 1922

Malt house, Madison from weathered part of drumlin.
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SOIL SERIES IN WISCONSIN

+

Miami-Seriesy This series includes ciie light colored, timbered
osoils within the glaciated region where thers is sufficient lime- .

~2 stone nabterial incorporated with the till te have an influence on

" the agricultural value of the resulting soils. In some instances
there is a thin covering of loess-like material over the glacial
till. While soils of all textures may occur wWithin this series,
the sand types are of limited extent. Where the lime carbonate has
been leached from these sand soils or whers the gmount is not suf-
ficient to influence the agricultural value the sands and fine sands
are included with the Colomz series. The silt loam is the predomi-
nating type. The surface soils of the se-ies may be slightly acid,
but the subsoils are usually clacareous.

Rodman Series:t This series includes ‘the light colorsd, timbered
y 801ls within the glaciated region where the material has been as-
é{sorted and deposited chiefly beneath the ice sheet, usually in
* the form of kames and eskers. Limestone may or may not be present.
The surface is rolling to bumpy and hilly, the structure Joose
and open, the drainage excessive, and the agricultural value low,
The series is of limited extent and is confined chiefly to the rough
morainic regions,

L 4 .

Coloma Series: This series includes the light colored, timbered
. soils within the glaciated region where the till has been derived
» chiefly from sandstone and contains no limestone matexial, or only
.& such a small amount as to have no appreciable influence upon the
agricultural value of the resuvltirg soils. The sandy types ate
by far the most extensive. The Licavy members of the series are
limited in _extent. Both soil and subsoil ¢7 the types in this,
series are usually in an acid condition.

Kennan Series: This series includes brown or light brown soils
which sometimes have a very slight reddish or pinkish tinge, with
subsoils which ars lighter brown than the surface or yellowish-
brown. The material forming the soils has been derived largely from
crystalline rocks, chiefly granites and gneiss, by the action of

the Late Wisconsin Ice Sheet. The glacial debris is largely unas-—
sorted drift material, though stratification is sometimes seen in
deep cuts. The surface varies from undulafing to rolling and hilly,
and stones and bowlders are common, with ~ere and there stons-free
tracts of varying extent. The aoil and subsoil are acid. The
heavier types predominate in this series, and it is s=2ldom that ma-
terial lighter in texture than a fine sandy loam is included with
the Kennan series.

»

Chelsea Series: This series includes light colored upland timbered
soils, the chief characteristics of which are the rough broken to-
pography, the loose open subsoil, and the low agriculitural value.
Stones and bowlders are often plentiful. The Chelsea soils are of
glaciazl origin derived in part from crystalline fock formations and
in part from sandstone. These soils are confined to the morainic
belts of northern Wisconsin and while the texture of some of the
material is as heavy as a loam or silt loam, the predominant texture
is probably sandy loam, ; :




i

v

Vilas S®ries: This series includes light brown or grayich soils with
yelilowish or iizht brownish subsoils, where the material consists of
glacial debris derived rartly ‘from‘erystallinzs rocks and partly i.com
the Keweenawan sandstone formation. The light textured scils pre-
dominate and it is seldom that materia  hreavier than a sandy loam is
included with the Vilas series. This glacial debris is not .calcare-
ous and both soil and subsoil of all the types are acid: As with

the Kennan soils, this material is largely unassorted drift, butvary-
ing amounts of stratified material is included with it.

Mellen Seriest: This series includes brown, o~ slightly reddish-brown
soils with brown, reddish-brown, or slightly _nkish subsoils, where
the material consists of glacial debris derived from the Huronian iron
bearing rocks and mixed with sandstone materiul from the Keweenawan
sandstone formation along Lake Superior. The gravel and small rock
fragments which are present consist of 40 percent or more of sandstone,
with varying amounts of basic igneous rocks. The dark colored rocks
predominate in this series. The heavy members of the series pre-
dominate. The agricultural value is practically the same as the Kennan
gSeries. Botp soil and subscil are acid in all of the types.

Coliby Series: The Colby ssries includes brown, light brown, or grayish
soils with subsoils which are highly moitle ' with brown, rusty brown,
gray, yellow, and drab. The surface soil is also mottled in places.
The material forming this series consistgof glacial debris from
crystalline rocks which was doubtless deposited by the Pre-Wisconsin
and Early Wisconsin Ice Sheets, and is >herefors much more thoroughly
weathered than the more recent drift. Such material may be found
within the area covered b~ the Late Wiscwnsin Drift Sheet, in places

\wvhere but little, or not, drift was deposited by the last ice invasion.

It seems very probable that the surface soil may be in part of ITeessial
origin. The surface is level tn re:%tly rolling, the subsoil is Com-
pact, and the internal drainage is deficient, whichaccounts in part

for the mottled condition. Soil and subsoil are very acid. The silt
loam is the predominating t:pe. ;

Superior Series: This series includes lacustrine mm terial, a portion

/of which has been influenced by zlacial acticn. The clay, which is

the predominating type, has a red color, compact structurs, and is
calcareous. There is but little differ=nce in color and texture be-

tween the soil and subscil. The lighter type o>f the series have

i 1ight colored soils but are always underlain as varying depths by the
ired clay. The material overlying the cla - may have been washed OT

blown in from adjoining areas or it mey have been deposited and mixed
with the clay by the. . . action of the ice. The soil was originally
timbered. Where the soil is largely lacustrine and whers glacial
action has been limited, the surface is usually level o:- has only a
gentle slope, except where streams have cut deep channels through the
material. Vhers glacial action has been more pronounced the surface

i may vary from undulating to rolling.
2 (=]

' Poygan Series: This series consists of da~k zolored, lacustrine

soils high in organic matter (from 5 to lSﬁ, and underlain by red
lacustrine material identical with that forming the Superior soils.
It occurs chiefly as old lake beds and the areas fepresent regions
thich were once covered by waters tribullary to the Great Lakes. The
heavy members of the series predominate. It is closely associlated
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Carrington Sexies: This series includes the dark cclored prairie
goils of the glaciated region wher= the material comnsists of gla-

— cial till. There may be a thin covering of loess-liknaterial
over the glacial till, The surface varics from level to gently
roillings The surface so0il is usuzally ~~id. The silt loam is the
predominating type.

Marshall Series: This series includes the dark colored, prairie
. #%° | soils of the unglaciated region wheres the material consists chiefly
2 of loesgbr loess-like material. The subsoil may be in part redidual
from the underlying limestone, The silt loam is the predominating
t};‘pe. L ae {. "

o
%
3

Dodgeville Series: This series includes the dark colored, prairie
{soils of the unglaciated region where the material has been derived
s~¥chiefly from the weathering of lirestone. The surface material
- very much resembles the Marshall series and r - be loessial in rarts
The subsoil, however, is residual, is usually of a red color, and
heavéer than the subsoil of corresponding tvpes in the Marshall
geries. Thg silt loam is the predominating type.

Knox Series: This series includes the light colored timbered soils
in the unglaciated region where the waterial consists of loess or
loess—-like silt which may be, in part, residual from shale associat-
( ed with the Potsdam sandstone or from limestone. The surface is
“gently rolling to hilly and broken and exposed slopes eroderapidly.
On steep slopes rock outcrops are commc... The silt loam is the only
type recocgnized, The surface soil may be s ightly acid but the sub-
soil is usua}ly sonmewhat calcareous.

. Boone Series: This series includes light colored, timbered soils
7 whers the material has been der®.~d ‘rom the weathering of sand-
stone formations. In some places the surface material has been in-
f#luenced by wind action, and it seems very probable that some of
{\ the material has also been :omewhat influenced by stream action.
\iThe soil and subsoil are usually acid.

Fox Series: This series includes the light colored, timbered soils
within the glaciated region where the material has been reworkedby
the action of water and deposited as overwash plains, river terraces,
or filled in vallsys. Iimestone mmterial is present, especially in
the subsoil in sufficient amounts to influence the agricultural value
of the resulting soils. The silt loam is the predominating type.
While sand types may occur within the region of reworked glaciated
limestone meterial, the limestone is usually entirely absent or is
present in such .small amounts as tp have no arrreciable influence on
the agricultural value of the soils. 1In sucl. -ases the sand types
should be classed’with the Plainfield series.

- Plainfield Series: This series includes the light colored, timbered
+ 'soils which occur as overwash plains, river or lake terraces, or

filled in valleys, whers the material contains no limestone or only
\» sueh a small amount as to have no appreciable influence upon the ag-
2 ricultural value of the soils. Thile it is possible to have soils
: do~gof all textures in this series, it is found that the sandy types are
y B f\by far the most extensive. Soils of this series occur in the non-
: limestone glaciated region and also in the unglaciated portions of

of the state. They are also found to a lin ted extent in the glaciated
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limestone region where the lime carbonate has been removed frnm the
301l materlal by the action of water. Both ssil and subsail sre
usually in aneaid condition.

Antigo Series: This series includes light brown soils, underlain
by brown o ysllowish brown subsoils which grade into beds of stra-
tified sand and gravel at from 1 to 3 fest below the surface. The
Naterlal was dewived largely from crystalline rovks‘xewexkeérby;—~”

on, and deposited as outwash rlains or stream terraces.
The eurPaOe ig level 10 very gently undulaulng. No calcareous ma-
terial is present and both soil and subsoil are acid.

Lintonia Series: This series includes light colored, timbered soils
in the unglaciated region where the mater . is 1argely cclluvial
and represents the wash from the loessial uplands. It may 2

also occur as high or low terrace formation in which case it has
been reworked to some externt by stream a¢tion, though it is not
subject td overflow at the present time, except in a very few in-
stances. The surface is level or has only a gentle slope from the
foot of the bluffs along which it occurs, toward the lcwer land
adjoining stream courses. In a few places erosion has cut channels
across terraces causing the surface in such instances to be sore-
what iiregular. The silt loam is the predominating type.

Taukesha Series: This series includes " -~rk colored =mdils, usuvally
" prairie where the material occurs as overwash p;alns, stream ter-

races, or filled in valleys. The subsoil consists of stratified
sand or sand and gravel. The soils are usually strongly acid.
This series may occur either in the glaciated or unilaciated region.

Vlabagh Series: This series ivcides dark colored soils in the un-
glaciated region where the material is of alluvial, and sometimes
partly @olluvial origin and occurs as first bottom land along streams
within, or bordering, th: loessial region. The silt loam and doam
types predom;nate.

Clyde Series: This series consists of dark colored, twrbered soils
within the glaciated limestone region. The na+er1a1 is calcareous
and occurs as old lake beds, low-dying poorly drained tracts, and
as narrow strips of wet land adjoining streams. The surface soils
contain large amounts of organic matter (from 5 *o 15”) and the
subsoils have a characteristic grayial or bluish color, The heavier
types predomingte.

Thitman Series: This series includes dark gray or black low-lying
poorly drained soils in the glaciated or unglaciateu crystalline
rock region where the mats rizl occurs as first bottom iand along
streams, as low depressed areas in the uplanu, or as ilat seni-
marshy tracts where the drainage is poen. This series occupies

a topographic position similar to the Clyde soils, but differs from
the Clyde by being ddrived from non-calcarcous material and being
strongly acid. It differs from the Dunning series by being in a
recion of crystalline rocks instead of a region of sandstone.: Heavy
types predominate in the fhitman series.

Dunning Series: This series includes the dark colored soils ous-
side of the zlaciated limestone region which are comparable with
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the Clyde, except that no limestone 18 precent and they are always
in an acid condition. The material occupies old lake beds ar’
other poorly drzined low land, either in the unglaciated region or
in the non-limestone glaciated portion of the state. The heavy
members of the series are of very 1° ited extent; the sandy types
ars the most extensive

Mugk: This classification includes decaying vegetable matter in
varying stages of decomposition, but differs from the Peat in that
it contains a rmuch larger amount of mlnerﬁlmatter. The amount of
organic matter in luck ranges from 15 to 50%. It may be considered
ag forming a gradation Irom material classed as Peat *o the soils
of the Clyde series. The Muck is often associated with Peat and
the Clyde soils and is most extensive in t = glaciated regiocans.

The Muck is not as extensive as the Peat.

Peat: This classification includes decaying vegetable matter in
varying stages of decomposition. It may be black or brown and

very +1brous or thoroughly decomposed. It occurs in old lake beds
and marshes in all parts of the state, but is most extensive in the
glaciated regions. The amount of organic matter is always extremely
high, always amounting to 50 % or over, and the miheral content is
low, It wvaries in depth from & to over 10 feet.



Average Mechanical Analysis

Mechanical analysis giving the average per-
centage of soil separates in each class

-
.

Table giving'the Texture of Soils by Classes as shown by their

30 as seles ve welos oo eelenne sl i, o0 wrlas o0 Balee 00 anfer dr mvlan s  Les ar aciet &4 A &% 9% evler &5 o

o ~ | © o ~
i i | =F o ~ be = -4 4 m&\

A L&
asloe o0 Sohwe @0 20las wo wohes 50 @ufve 00 golae s Belor ou selse ar #3]00 s BNpES A8 g s on gul@® S¢ ov

Clay
1
1
20

J ¥
% o0 : ; ~ ‘ = O
3> = L T B8 il - = -1 B 1%&6. g

b P

) 4 A

P

e% o3 tdles oaar]ne oo @ohas 0 prlee ks usler m0 sehov 00 0akie s Befve 40 aulen s0 brfet ae delar av sefie e e
i

[

]
'

e
d
-

— V] — { i

|

FopN (o] (o) o T 0 :J@ o — in
5 ot

Very
fin
san

e o6 avfew pe Selae BB aekan o 0a .mo Ba selar. o0 avhwn on ocles 0o solse wr.ackie o0 defae Bs S0leF 28 pefier a0 oo

1”
e
na

B Y SRR TR R

25<1m

Fi
sa
e

hes ®¢ oohoo oo telow o .ovfos dw sohas o ashoe 0s orfos 49,881 80 0% sl 88 B0 caf 08 88 wul oY S awm

-
.
-
H
-
.
-
%
-
»
»

5-0.5 Iy

:Coarse:lMedium?

o ‘ o \O ol M =t i =+ P~ 4 o
o ol — ~ —t

sand
1

/

Wik &
L4 4

velsv as @nlae o0 @anlos g wdfor 0a yonlge 00 sl os 00 nvhoe oo dafor o0 valor 4 suls 06 el 0T b0 Srfa0 B 4w

o B = T Y | o - | =+ | o - o
— Y ] )

sand
p]

-5

s b nelse e walon v palee wa ae b-:o..-l»;tt.l-.onro..‘ﬂa-‘ b @e arlet oo Felos 90 vl a8 92l0Y B8 SOLES S0 ¢
s .
: MW o on LA 4 M i " i e
o @ (a0
G4
s b :
we g bel e ae ol o o8 doloa wopalan ypa BhlEr Brash R s Brfan B0 srhEe 8 srhen NE . FOhAR B PALES S8 Selbe 4r o0
b e
.m.. 3] o} i) ke R \ w .-
4 g g L g g 3 3 g8 [\ \~
0 ©» ) o ng wsg &8 o a \
w O @ Q @ @ © (o] e} 1o\
o 0 o g a © O m Of wmo — — ]
& Bl Aal el a0 &7 el = | B8 A] &
M o o @ 3 o m —~ o a . [
o © el le] © - o o o \ w\\| ©
' &) = 7 P - e E el w s ) : \\
a4 o IELERTTY SR TN B SRR ] LR T A el L ARTERLY T LR ST A we #o scfar. a2 sshos ot anhee 00 ;L.‘o T Y

T

G



GEOLOGY 143
Preglaci«l topograpiny problem

Well rocords furnished by J. J. Faust and Sons., Kaukauma

T. 90,0 19 B, o)
NENB1 John Brooiks Drift 40 to shele SE i T

WSW 3 Bmory Beasch Drift 33 to shale, Tohal 300, 71&" ok A
NENi 4 Joan Lapyen Drift 106 \vOred). «1e e ava el b 70
NE NZ 5 “eyeriiofier Driit 130, limestoiie 24, total 154 7g¢ tlfo ©
SUNE 9 «rs, Scareck Drirt 50, shale 132, limestone 104, total 386.7
SESW 10 Herman Bloy Drift 84, shale 50 totel 134, ¥3Y =730 & -
NWNW 10 Fink, Drift 103, shale 30, 11meatone 216, sandstone 33, total 382.;: =60 ©
NWNW 11 Jno. Gerrites Drift 69. o PR
SWNW 11 9benschur Drift 96, shale 90, limestone 113, total 289. Water at lA? R3E~ T4

SWSW 11 Plotz Drift 100, shale 163, total 903.,‘Si- [ 9

SESE 11 henry Fink Drift 75 to gravel. ow T :

NENE 12 B, sickey Drift 72, shale 30, total 103. fr2 <= 730 & ‘

W. post 14 Frank Wolfinger Drift 127, shale 61, total 188. {7 = 74«

Canter 15 Gust. Bloy Drlft 100, shole 95, limestone 423, total 618. §
Very liitle wcter. '

NJNW 4 Will Wolff Drift 58, rock?, total 111.

M- post 3 Drift 20, shale 160, total 180 760 =7%0 £ :

NENE 34 8t. John creamery Drift ?8 shule 244, limestone 253, sandstone ,i... P
10, total 535, 4

S#3se 17 Nltuehoven Glay 104 peat wltﬂ ]oas 4, drift ingluding gravel 72. Y1 =700 <A

SWST 4 Drift 75 o suole Gys= 77 '

NWNW 5 Drift 115 to rock “-

% post 5 Drift 130 to llmeptone

RENE 5 Drift 128 to rock asvshet

NWNW@ 8 Drift 148 to liaastone TS -

Center 8 Drift 163 to limestoze too @

SESE 8 Drift 110 to shale %e :_GVLQa

S5WSW 10 Drift 105 to rock 05~ 700 &

NENE 13 Drift 150 to rock -§50 = Jub &

NENW 16 Drift 113 10 rock $!5= 700

SESE 17 Ritteioren, sce aboves

SE 20 Drift 80 to saale e o L, - a :
NN 35 Drift cbout 10 to limestone, ¥40-6%V9 Chade. gt

SESB 4 Wenry il. Beach Drift 53, shole 88, limestone 204, sandstone 57,
q . total 402.' : PP,
|| N§¥SW 2 Bakker Canning Co., Dundas Drift 43, shale 225, limestone 192 sandstone ;7 -5
\

375, total 835. o
T 20, HE=20 : G P, Py
SENW 5 Drift 100. Big gos pressurse blew out 60 y¢rus of sand;é) 710z (0 O W
SESE 6 Harry Stanell Drift 98 big gas pressurefQ 1
SYSW 6 H, Mickey Drift 50, shale 80, total 130. & %7
NWel 7 dohn Flokly Drift 80, shole 31, total 111. 160 Eﬁ ’
NWIT 7 Ms ¥letley Drift 56, shole 61, total 117. 7V& o i
SENW 7 Al, Ott Drift 115, shale and lime 132, total 247,93 > T8 © = it
NWSE 7 Aug. Icke Drift 120, shzle 61, total 181. Big gas pressure %= "7 °

NWNW 8 Art Stonell Drit 108 to sand O
NWNW 8 Mrs. Stanell Drift 121. e PS
SWsl 9 Bmil Dieckfuss Drift 135 to sand with ge . %525 0L v _

SWSE 9 Julius Krueger Drift 133, rock 167, totﬂl 300. \i\ A G T, i
WWNE 16 Chas Porsons Dift 123, rock 445, stndstone J; pock 95§ total 663, V2577
NUWW 16 Mrs. Wolfmeyer Drift 349 t0 gravel. 0 '



\

"NENZ 16 Adolph =eyer Drift 72, limostone 18, total 90. S
"NESZ 17 Fut. Honowoy Drift 155 sicla 157, limestons 212, scndstien 51, 71

iyl 20 vl ooty =% ﬁi) v

NENS 17 Otto weigert Drift 325 to grovel %13 e

NESH 18 Brehm Drift 124, lllcutoue 4, total 128 Drift contoined wood
and noss, 5L\ - 7208

NENG 19 Schubring Drift 152 to hardpan oOred) By 2 o) V 302

LP pogt 21 7. bllﬂdbuﬁ? Drifh: A0l rock” 402, .k Sundstone 81 totzl 884.°

(8% 25 Brillion village Drift 115, limestone 55, shale 315, limestone 200,
Banustone 126, totel 813.

.JST 19 Froak Dix Drift 72, shdle 72§, toral lddéy., ¥4°

- - .
{

383 8 Gus Wuebaer Drift 313, limestone 72, totcl 385, %7 51U %
duﬂu 33whane¥qmmaaaiamaﬁmr@ﬁwwwvsn@&ur¢@9 Ifﬁ%§%6ﬁ%“91&“”§”ﬁﬁ§f3ne e
NWNW 27 Drift 450 to snale-——clay 90, sand 21, clay 115, much and saond 5% -
8, clay 216, shele 10, limestone 6, total 466.
N 28 Beter Reuthor Clay 100, rotien wood, moss, small shells, gas 4, g3
fine sand 30, red clay with some white streaks and a few stonss
238, shale 6, totnl 3%8., Drift 372 $o shale.

To 215 8- 20 E, :

SWNE 6 Jno, Britinacher Drift 40, limestone 139, total 179 {flow).

SEN< 5 Jno. P. Britrnacher Drift 191, rock 22, total 213. °

SWSE 5 Gilson Drift 117 ‘sand and gravel).
Storu Brifh 143 %0 sond.

NaNZ 8 High School. Drift 175, shale 89, limestone 189, sanastone 65,
totcl 318 Grovel in drift from 155 to 175.

NUNw 8 Zd, 311lis Drift 203 ~clay 120, gravel 15, sand -ond gravel 65),
shalo 11, limestone 208, scndstone 22, total 444.

& post 6 kic Grwm Drif.t 178 1imestona 57,

N post 7 H, Roloff Drift 190 limestone 22, total 212.

B. 5 post 7 Spitz Drift 160, ndcle 43, lluuutoue 9, total 212,

SiSE 8 Jno. Clancy Driit 198 bored. :

o

total 575, S
SWNZ 17 wia. “1omey Drﬂit 79 bored. [ 2 ¥ [\“) - o
SP post 18 s, J. Suwacrs Drift 128 tb;_ﬂd and r-r‘_vg,l) g X \:(‘; nA
538E& 6 Drift 190 to lincstone } oHEes
NNz 29 Askooton Drift 200 to shale. 1% 64 4 \

Continucd on next poge

Ti 21, R 19 &,
NGNW 4 Drift 100, rock 35, total 135.
NGNZ 5 Drift 115, rock 12, total 125.

__SENZ 5 Drift 98, rock 10, total 108. :

SaNY 18 Drift 87, rock 1nclualng anustone 213, total 300. Gl &
NEST 18 Drift 74, rock including sandstone 240, total 314." :
NE .22, Bugh Finnegon Drift 97, shale 61, lime stone 209, s: nJutona 16

fatcl 383,
T 80, R 18 T 195 By 20 &,
Nidli 1 Drift 90 to limestone SwSE 16 Drifg 80 to limestone
r«')ost 12 Drift 110 to limestone NGNW 15 Potter Drift 70 to lime.
SESW 12 Drift 200 to limcstone

ESW 13 Drift 185 to lincstone T, 19.R. 19 &,
; NENE 4 Drift .30 to limestone

775 @



2120 3. cont.

F rost
SESE 19
SEE 20
Swsw 20

SESW 21
SESE 22
NWswW 28
NESE 29
SESE 30

NJSE 30

Well records, cont.

19 Jim Fimerty Drift 100, rock? 139, total 239 1Y
Summers Drift 70, borad. to sand. : :
Jim Wall Drift 103 limestdne 1, total 104 f‘tu <

RR« Drift 250, rock 50, sandstone thin, rock about 250,

sandstone about

450 Tamarac log in sand at 90.

Salt water. Inf. from C.l.Green.
lrs. Hart Drift full of bowlders 76, 1imestone 41,

Henry Cowell Drift 72, limestone 8, total 80.

Tom Farrell Drift 35, limestone 39, total 74. 45¢

Jno Brick Drift 48, 11mastone 127, total 17bs

total 117.

Fox Cheese Fact. Drlfb 218, shale 85 1imestona 200, ss.nd“tona 30,
GCenter 30 lfa. Summers Drift to gra.vel 70. bored.

lleehan Drift to gravel 68 btored.

Center 31 Geo. VanDe VWettering Drift 67 to gravx.lo

E: post
IW}W 32
'\TW'S\J 32
NUNE 32

31 Hike Haase Drift 120 bored. e O

Drift 130, shale 190, total 320. lirs. Fox.
JcJeFox Drift 150 'bDZ'Bd- J ,\f §
Drift 107 to gravel. . Qoo h”

SE 32 Dennis Keating Drift &7av

NEW 33
HUNE 33

John Brick Drift 60, limestone 13, total 73,
Tom.Brick Drift 60, 1imestone 34, total 114.

T 21, Re 19 B
SENV 2 High School Drift 90.

NMNE 10
N 11

NVUNE 13 Dan Summers Drift 134, rock 366, sandstone 34, total 544.‘

NENE 14

Scall Drift 108 , limestone 22, tbtal 130.
Pete Berken Drift 128, limestone 12, total 140.

UmeBoartz Drift 140, limestone 69, total 209.

Fyied #

a2k

T o DS

SESE 14 Ed.Kermer Drift 109, shale 65, l:uneStona 302, g8 and. sh 97 total 4’?3;

NUNW 14
NENE 15
SWSW 14

Drift 127, roek 8, total 13k, Bexhaimr.
Leibergen Drift 130, rock B8, total 188. /9
Freeman Drift 100, rock 7, total 1o7.

3
-

SESE 15 Pat.Golden Drift 113, Yoek 261, total 374 in sandstonas

SWIW 16 Verbeten Drift 110, 1imestone 200 to 8s, total 310.

SENW 17
NEFE 19
SWNE 19

5% post

Arnold Biese Drift 120 to hardpan. .
iike Nytes Drift 112, limestone 5, total 117.

1att.Foldkamp Drift 100, 1imestons 16, total 116e -
SWSE 19 Iouis Schermitzler Drift 112, limestone and sandstone 141 total 253.7

20 Fahrman Drift 131, limestonva 6, total 1%7. 72

SESE 20 ITitchler Drift 111, limeatone 200, sandstone 14, total :525.

SWRY 21
SWSE 21

NENE 22 Hugh Finnegan Drift 95, rock inc. ss 286, total 381. Aol

B post
NEsSW 22
MW 23
SESE 23
Wi 24
NENW 24
NENJ 24
NENE 24
SESE 25
¥ post
VENE 25

) '3E 26,

Chag.Clune Drift to hardpan 120. A
Tem.Clune Drift 67%, rosk 272, total 339% 1uh

Lt

|

22 Wolfgang Pritzal Drift 90, rock inca ss, 227, total 317. !

Hefner Drift 70, shale 90, lmcstone 201, sandstone 18 total 379. 1

Frank 17aloney Driﬁ- 94, roc}: 64, total 158.

&)

v« Flym Drift 86, shala 108, 11mastona 215 sa.ndstone 32 total %

Frank Schmidt Drift 123 4o sh@:le. 5

Rudolph Sejultz Drift 95, reck inc. ss 321, tot:ﬂ 416, 7

Frank O8Neil Drift 81, rock inc. sSs. 3208, total 409, oW

Edgar Borneman Drift 95 rock 1315,. total 210.
Tom Cox Drift 156, sh:tle < tota’i 193. c 136
25 Van Den \Jetfersn@ Drift 6’7 to gravel, Uk
Jno.Beyers Drift 52, shale 17, total 109.

Tom.Rohan Drift 61, shale and 1imestone 182, total 245. LA

Jim Moffet Drift to shale 76 bored.

e L

TSR Trift to shale 82 bored. vd.unnegan.

m.dam Holzschu Drift 14, shale 80, total 94, Ty

Heunt jes Drift 14, shale 72, uOt"l 86. e s

“F" F‘Dx Drift 2, shale 78, total 80 Shals outcrop.

: T
700 G
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/
21-19E cont. - o o
39; rost 28 Fox Drift 2, shole 78, tctal 60 Shele ocutcrcps heres /7 T : j
‘S% post 28 Pat. Rchan Drifh 8, shale, limssicuns, saudstone 441, total 449, 7.0 °
T: post 28 John Powers Drift 89, shale 40, total i2%. 735 <4/ &
SVIE 29 Barngy Jilpolt Drift to gravel 108 borad. i
Center 29 Thec.Barber Brift and rock 153, [ind

% post 29 Dan.Glaschine Drift 114, rock incs ss. 256, fietal 372, °

B% rost 30 Rupert Drift 131, 1imestom 22, total 153. ; 5

NESZ 30 Levi Rupert Drift 123. limestons Jlb, total 139%. Very little wa.tera

EWNE 30 , Wm.Rohan Drift 120, limestone 28, %otal E.’Q.Bn

SWSE 30 Jim.0'Conuor Drift 131, limestone 13, total 144, 126

NSV 30 Adam Killian Drift 13)l, limestone 26, total 159, 12

WE yost 51 113ke Lodertauer Drift 142, iimestcne and sandstons 2089, total B51s

NWN/ 32 VUm.Kobtusen Drift 120, limestone 20, total £40. 7WY = &

NINW 32 AsKeating Drift i%l to hardpan, 77 %

SEfE 31 Frank Thilman Drift 135, limestove 19, total 155, - :

SESW 32 M.ank Schmidt Drift 150, limestous r‘OO sandstone 23, tota‘l 573- 7€ 3 T

RESW 33 1T'ke Maloney Drift 6, shale 200, 1i*r::ston9 200, sandstone 55 total 461a 73 -
in road w’. of house shale outcrops. - {

SENR 33 11°kes ‘eiss Drift 6, shale 84, total 90. 790 &

>

SESE 28 Hem-y Penterman Drifh 12, shale 138, total 150. § Joé

SWRW 34 Theo.Riting Drift 20, shale 55, total TCa g = 7%t

NJSW 34 Wm.Biese Drift 18, shale 66, total 84.

SENV 34 i.Tiesling Drifi 15, shale 85, total 100, n>' 779¢ : W
3% post 34 massbender Drift 1‘-:.-, shale 208 1imestone ?14 sandstone 69 to*al 80Be ¢ o
3053 85 lirs. Williams Drift 40, shale 60, total 100. 7§0% 7Yy show of 0il,74% =790 €

S2NJ 36 C.Xeller Drift 71, rock 93, "Ot‘ﬂ-] 164a 4
SWNE 36 Stabonic Drift 99, shale 213 Limestone 3, total 515. 110 &
-SWIY 36 Aw Knoesph Drift 70 :

T« 21, Re 18 E. i

SESE 25 lleyet Bros. Drift 126, limecione 18, total 144, /6= 39%C

38E 25 Jose Lehrer Drift 56, limestone 1’?9, sandston2 130, total 565. In ravine -
flow,.

Kawkuna e¢ity well No. 4

0~4 drift, 4~170 1imestone, 170#3 St.Peteor ss and sh, 220-340 limestone, ] 1
340~380 uf ~Lawrencd red s-.nﬁ limecione, 330-510 .a.zemme 8s and sh, :
510-726 Drestach sandstor:.

Te 19, R« 20 1. j7

Well in Hilbarts 047 cliy, 4752 sand, 52.-08 hardpan, 58~88 Niagara limestone,
88-132 sh:te.

~neroid slevations-F.T.Thwaitss, 1922. :

Te 21, R. 20 By A . ok >,
SO cors 4 850" SE cor. 3 900. EL pos’ 3 895, Center 17 730 BL yost 17 745
95 cors 17 780" 3B cor. 20 850. SE cor. 23 9010 Se cor. 22 900, S% post 23 885

Draw ;v-loc'mal(\a.gt ion from/ I(amuna to Brﬂlﬂon and forauai‘ft’ 'dmlé%;legﬂgi‘*\
2 well 00 £t deep at Br:llwn. ' / J

A"\k . .‘ ~_ J et
et b, D -
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Tell 2m. V. of Brillion. NW 27, 20-20 E. 0-9C clay, ©0-111 sand,  111-226
clay, 226-234 muck and sand, 234-450 clay, 450-460 soft shale, 460-466 Ls.
. Peter Reuther well, North part of 28,20-20 E. 2-100 clay, 100-104 rotten
wood ,moss,small shells,gas. 104-134 fine sand, 134-372 red clay with white

streaks and a few stones, 372-378 shale,

Nittekoven well. SE corner 17, 20-19 E.0-104 clay, 104-108 bunncd swamp
with logs. 108-180 drift and gravel.

. DIRECTIONS Draw 50' contours, sea-level datum, on bed-rock surface.
Get elevations from 7is. Statc Survey,Vol.II; Bulls. 20 and 36. Draw 3
geological section from Brillion to Hilbert. Forccast log of well in
SE SE 33, 20-20 E.--
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‘Tell 2m. W. of Brillion. NW 27, 20-20 E. 0-90 clay, ¢0-111 sand, 111-226
= clay, 226-234 muck and send, 234-450 clay, 450-460 soft shale, 450-466 La. gt
Peter Reuther well, North part of 28,20-20 E. B-100 clay, 100-10%4 rotten 2

& woad ,moss,small shells,gas. 104-134 fine sand, 134-372 red clay with white

: atreaks and a few stones, 372-378 shale, o
B Mittekoven well. SE corner 17, 20-19 E.0-104 clay, 1043-108 ° *d swamp >
- with logs. 108-13C drift wud gravel.
©. DIRECTIONS Traw 50' contours, sea~level datum, on bed-reck surface.

Get elevations from Tis. Statc Survey,Vel.II; Bulls. 20 and 36. Draw

geological section from Brillion to Hilbert. Forucast log of well in

SE SE 33, 20-20 E,
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Tell 2m. V. of Brillion. NW 27, 20-20 E. 0-90 clay, ©0-111 sand, 111-226
clay, 226-234 muck and sand, 234-450 clay, 450-460 soft shale, 460-466 Ls.

Peter Reuther well, North part of 28,20-20 E. B-100 clay, 100-104 rotten
wood,moss,small shells,gas. (04-134 fine sand, 134-372 red clay with white
stredks and a few stones, 372-378 shale,

Mittekoven well. SE/corner 7, 20-19 B.0- 10#-c1ay, 1qa-108 BUr‘pd swamp
with logs. 108-180 drift and gravel,

DIRECTIONS Draw 50' contours, sea-level datum, on bed-rock surface.
Get elevations from 7is. Statc Survey,Vol.IX; Bull 56. Draw
geological section from Brillion to Hilbert. Forccast log of well in
SE SE 33, 20-20 E.
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Tell 2m. W. of Brillion. MW 27, 2(-20 E. 0-$0 clay, ¢0-111 sand, 111-226
clay, 226-234 muck and sand, 234-4350 clay, 450<460 soft shale, 450-466 Ls.
Peter Reuther well, Horth part of 28,20-20 E. B-100 clay, 100-104 rotten
woad,moss,small shells,zas., 104-134 fire cand, 134-372 red clay with white
streaks and a few stones, 372-378 shale,
Mittekoven well. SE corner 17, 2¢-19 L. 104 clay, 104-108 ° 4. swamp
with logs. 108-130 drift wud gravel.
- DIRECTIONS ODraw 50' contours, sea~level datum, on bed-rock surface.
Get elevations from 7is. Statc Survey,Vol.lI; Bulls. 20 and 36. Draw
geological section from Brillion to Hilbert. Forccast log of well in
SE SE 33, 20-20 E. :







GEOLOGY 1:3
GLACTAL GECLOGY
100 Review Quéstions

1. Where and what evidences have you seen in fhe field which bear on the origin _
of drunlinsf

2o Qutline the history of the differentiation of the drifis in northern Illino%i)
from the Darien or West Chicago Moraine west giving.(a) reasous for changes in
interpretation and (b) wherc the evidences were seen in the field

3. Outline thc proofs that the Illinoien drift of northern Illinois and southern
Wisconsin is really much older than the adjaccnt Wisconsin drift and stete whoro
evamples of cach kind of ovidonce wagescen in the ficld

4, Zxplein tho origin and significance of the postglacial rock gorgoes of the
0ld Drift region

5. Discuss tho naturc and origin of gumbotil and statc wherc soen in the ficld

6+ Outlinoe tho ovidoncos whiich demonstrato tho subdivision of the Wisconsin
stage of glaciation into throc substages and tcll where cxemples of c¢videnco wore
soon in tho ficld

7« Should or should not the Wisconsin be divided into scparatc stagos instoud
of substages?

8, Dofinc (a) intorglacisl intorvel, (b) glacial stagc, (c¢) eirquo; (d) nove,
(¢) postglacial

9« Discuss tuc origin of tho basin of Lake Genova

10, Discuss tho significancc of thc outline of tho Niagara cscarpmont of castorn u//
Wisconsin on the question of glacial crosion

11. Discuss the progressive chenge in tho rcelative sizes of the Greon Bay and

Laoko Michigan or Tllinois Lobces :

12, Dipcuss thc origin, mitoriul, and topography of the Intcrlobatc or Kettlo
Morainc of vashorn @isconsin and toll whero svudicd in the ficld

B, Discuss thu origin and naturc of the glacicl drainagc channocls vhich cut tho
Intorlobato Moraine in oostorn Wisconsim and give oxemples soun in ficld

14, Diccuss tho origin mnd distrrbution of tho glacial oultwash torraccs of tho
Oconomoiroe~Eagic region in costorn Wisconsin

15. Givec the suceession of depoaits at thoe Two Rivers Forost Bod and discuss th»
hestory of ovents which Bhoy domonstrate

16+ Outline tho steps ia tho gloeial history of northomstorn “isconcin statiug

vory bricfly where ovidencu quDdatrutl“g thom wes soon in the ficld ;
17, Outlinc thc steps in the gloacial hestory of werthorn Illinois stating vary-;)
briefly whore evidoaccs which Gemostrate thom warc scon in the field

18. Outlinc tho history of tho latoglacial lckes in the lchigon basin and stat»
wheoro oxamplos of ooch “rorc scon in tho fiold

194 Outline the history of the latoglacial lakes of tho Fox—iWolf-iinncbago Velluy
and stato vhore oxamp Lus dbmonstrating this history wore scon in tho fiold

20. Account for tho eclor of thou Latec Wisconsin Drift in northeoastorn Wisconsin
21, Discuss tic mothods of corrclation of varved cley dopesits citing cxamples
of varvod elays soon in the ficld

22. Discuss with diagrams the orrors in ostimating a gravol depos 1t from too
shellow tost pitting

23+ How do you distinguish botweun a dolta and cross~bedded outivash citing
cxomples seen in the figld
24, How do you differentiate between beach gravel aond outwash grdvel giving ex-~
cmples seen in the field e F
25. Accouni for the faect that east of Beloit the Illinoian drift is little eroced )/
and near Monroe the topogruphy of the some drifv is just like that of the Drift-
less Arga
2€& Discuss the cnuses of the f ormation of the Driftless irec
27. Discuss the couses of the formation of the Green Bay and Loke Mlchlv.n Lobes X

Yhet is the result on druamlins of = change in direction of ice movement and

give excmples seen in the fizld

BRSNS il



Glocial review questions, 2

29, Whot is the significance of the exposures of drift and striae at Valders, Wis.?
30, Describe the succession of material formed by the weathering of till under
(2) poorly drained, (b) fairly well drained, emd (c¢) well drained conditions
3L, Give the comuonly recognized glacial succession in the Mississippi Valley
and mention which drifts you have seen in the field and vhere
32. Account for the fact that pits ot Jonesville find very sandy gravel and those
at Beloit, farther doumstrecm, are in stony grawvel
33. You are running a traverse through dense timber and brush and note irregular
topogrophy, kettle holes, some flat summits, sond and gravel showm by uprooted
trees, boulders in low ground and kettles. Intorpretation? dhore seen in fieldf
34, You are running a traverse through dense brush cnd timber and note irregular
topography, no flat sumuits, conrse gravel, sand, and till shown by overturned
trees, boulders overywhere, Interpretation? whore seen in field?

35. You are running @ travorse through denso brush and timber and notc lovel
topogrophy, finc sandy soil as showm by uprooted trcees mnd nature of ¥ogetation,
no stonos or boulders, nres lower than adjacent tracts. Interprotation? Whore
scon in field?

36, You arc running o travorse through denso brush nnd note level topogrophy cexsont
for 2 fow ravings, sand and gravel showm by uprooted trces and in banks, fouw
boulders. Imterpretation? BSeen in fieldf

37. Discuss tho conditions requsite for the formation of varves (not their
corrolation). where scen in field?

8. Discuss the Delavan Lobe in the i_ght of present knowlcdgo

39, Discuss tho timo rolations of the rotreat of the Leoko Hichigan and Green

Bay Lobes giving cvidoncecs scen in the field
40, Discuss thc Towan arift giging its location, history of nomenclaturc, matertcl.
topography, ond corrclation with rospoect to othor drifts
41. Discuss tho Toronto giving subdivisions, naturs of cvidonco, intorpretation
42, Discuss tho usc of locss deposiiés as time morkors in Ploistoconc goology
43, Give two theoriocs of the mode of deposition of looss wish ovidences boaring
on this quostion including facis.socen in the ficld
44, Discuss and compnro tivo theorios of the source of tho matorial of tho locss
deposits of tho Missgissippi-ilissouri Valley
45, @dhat footures in o terwincl worainc guide you in locking for stony gravel
in the associated outwash plain?  Exomples scen in fiold?
46, That fontures of kamcs cnd oskers tull of thoe kind of material without hoving
to s0¢ any aexposures?
. 47. Discuss any of the rocognized intorglacial or intorstage intervals giviag the
history of nomenclaturc, mctorials cnd other cevidonees, intorpretation, correclation,
oxamples seon in ficld

48, Discuss any of the scoveral commonly rocognized glacizl stogoes on sume bosis
as nbove guestion

49, Nemc tho sevoral contors of continental glociation and what drifts came from
gach

50. Discuss twe priacipal theorics of the origin of drumlins

51. Distinguish botwoon (do not discuss origin in detail): (a) verved clay ond
lmminstod clay, (b) kemc and osker, (c) kame and pittod outwash, (d) drumlin and
roche moutonncc, (c) fresh water glacial Ynzke cloy ond marine glacial clay

52. Outlinc points of difforonce botweon loke torraees and outwash torraces

53. What glacicl ond glacio—agucous doposits roquire moving ice for their form-
ation?

54, Jhat glacicl and glacio~aqueous deposits requirc or might cqually well be formod
by stognont ico?
55. Discuss two difforent thooriss of the origin of eskers uand locatc eskers
scen in ficld citing any obsefvations vhich moy bear on this question
56, Discuss the origin of tho basins of the Groat Lokos
57. Discuss tho origin of thc basins of the Finger Lokos of Now York



Glacial roview guestions, 3

58. Compzro gleeinl tnd stroam orosion of 2 volloy by @ mountcin glacior as to
officicnecy and rosults; compare normal stroam ond contincentel glacial crosion in
stme woy

5¢e Diseuss tho origin of cirques
60, Discuss diffoeront mothods of the formation of _honging valloeys
61, Discuss tho formetion of fiords
62 What is thoe couse and mochanism of tho motion of ice in glaciors?
63. what covidoness proove vory long dursticen of the Plcisiocene?

4, How have ottompis boon made to measurc postglaecial time in yoars?
65, Disecuss Ciolls aypothesis of the causo of glacialion
35, Discuss th: 00y hypothesis of the cause of glaeiction
67. Stoate tho primary roquisites of acay thoory 4o axplain gleciation
63, Discuss cvidencos of lateglacial cnd postglacicl ocarth mevements in the eanicrn
U. 8. Do not discuss causc of movement
69. Romaoing of tomporanie climate gnimels and plents are discoversd in g bod of
gravel betwoon two tillse Discuss (a) eriteria by whieh tho origin of the graval
might bo determincd indcpondontly of tho romcins, and (b) significgnce which
might be attached to the romains

70.How may postglacisl crosion be usod 28 a time moasurc of tho age of drift?
Postglacial woeothoring?

7l. Undor what conditions moy glacicl tills of difforont agos have distinet litho-
logical charactors? IZxomplcs soen in tho ficld?

72« Statc tho bost singlc dingnostic feature vhich will toll tho differcnce tsivson
(&> not discuss origin): (o) bonch gravel -nd oviwash grovel, (b) lgke bar o
oskor, (¢) osior ond ridg. botvoon two kottlos of pitted outwash, (d) dolta ca.
outwash, (o) outwash and sandy loko bod

73 Namc five diiforcat importont ccuscs of the formation of outwash torraces wad
give ocxamples s2on in the fiold

74, Stote in a single sontunce the most importont singlc coaclusion drawm from
(c5 not discuss origin in dutzil): (@) prosonco cf scaticrcd glaecial bouldors
in intorlaminated cloy end silt, (») pleoin of sand zad gravel hoving kottlo holes
in it and loeatod next to o ridge composcd of knobs of till, (¢) grontor depth ¢
wator insidc of a fiord then just outside its mouth, (d) very cbundent granito
bouldors in drift of a given rogion, (c¢) $ill overlying with irrogular contact
horigontally strotific d sand snd grgvel

75 Give one outstanding difieroncc which wanble “you to distinguish betwoon:

(2) continontol and mountoin glacial till, (b} strizo and arteficicl scratchos,

(c¢) till and woanthercd gravel, (d) fiord and drownocd velloy, (o) striac and slickon~
sidos

76¢ Zxploin and contrast tlic mothods of nourishmont of mountnin and of continental
glacioers

77, Bxplain fully two distinet ond positive mothods by which you can tell the
dirgetion along strigc thot thoe ice moved

76. 4ccount for the obscrved fact that most glacial matorial was dorived from

o comparctively short distonec from whore it is now found

79. It was argucd at ono timo that sinco very oid drifts arc decply oxidized tho
Rod Drift of northoastorn Wisconsin is vory old. Discuss this hypothoesic citiug
ovidoneos secon in tho ficld
80. On on outline map of onstorn wisconsin mark the arca occupicd by ico ot (2)
noximum of Illinoion, (b) moximum of Borly Jisconsin, (¢) moxinun of Letc Wis-
consin, (d) glacial lokes ot onch time and thoir names
8le On on outline map show (o) routes followed on ficld trips, (b) regions vhoro
you saw drumlins, (e¢) location of tho intorlobate moraine of castorn Wisconsin,
(d) rogions of lnrge arcas of pitted oubwash soon on trips, (¢) shoroline —nd cutloh

of Lator Glacial Lekc Oshkosh : toid (o) Eamos (b)
82, Tcll whorc or locate on outlinc mop whors you sow in f%ol o) KIMCS,
oskors, (¢) outwash torraces, (@) varved clays, (o) gumbotil




Glaeial roviow questions, 4

83, (a) In what kinds of glaocio~fluvigl duposits would you sogreh for stony gravel?
(b) Discuss the origin and noturse of one of thosc, (¢) In which would you expect
to find the largest doposits of woll~sorted gravel and why!?

84, Dofine in (a) torms of fact or observation ond (b) in tcerms of intcrpretation
or origin {de not discuss origin in detail) using two parallel cclurms: (a) varve,
(b) till, (c) oskor. (d) gravol, (o) kame, (f) hanging velley, (g) hingoline,

(h) looss, (i) drumlin, (j) isobasc

85. Discuss the stotomont once uscd as ovidonce of cquivalaont age: "The extrome
woathering and tho advanced crosion of tlo. drift at Marshficld (in the granite
rogion of northern @ioconsin) is at loast oqual to that of tie. oldost drift shoct
in Iowa ond Kavsas" ( wherc thob.ed rock is Coal lMeasurcs).

86, Account for the difforconce im compsition of the Darion and. Maroengo Moraines
87. Account for the origin of Loke @inncbago

834~ @hat decisive ovidoncos tond to show that the ice caps of Canada disappecrod
ontirely ot lcast oncc during the Pleistocone?

89. Logs of wood are found in digging a woll through tho glacial drift. Stato
whot investigotions must bo mede in order to determinc their sighificonco

90«4 Discuss tho ovidences of intorglacial man in North America

91l. Account for the quitc gonoral proscnce of a silt covering on outwash plaips
and give loentions whore this was scon in the ficld

92, It 3 desircd to find o water-bearing gravel boed of considorablo horigonial
oxtont at or ncar qultowoc Rensoning from obscrvations on the glacial history
of this rogion discuss fully thce chances of finding such

93. A well is being drilled through the drift ond soveral fcot of eoarso gravel
is fouRd with till above and below. Bailing exhausts the water in a few minutes.
Interpretation?

94. 4 well was drilled through the drift and found several feet of coarse gravel
with till above and below, & short test gave considerable water but when a per-
manent pumping plant was put in operation the capacity soon fell off to a very
slight production., &Gxplanation? (Assuming no failure in well itself)

95,In what type or types of glacial or glacio-~fluvial deposits do most relatively
small lakes occur?

96, Discuss the significance of the Brooklyn morsine and all. other similar fea~
tures you have seen in the field

97. State in a single sentence a single line of evidence which definitely proves:
(a) former prosence of a glacial lake in a given arca, (b) a topographic evidence
which shows the cowsec of fomer valleys in a roegion now covered by pitted out-

- wash, (e¢) whether a moraine is the torminal morains of a glacial stage or a re-
advance after somec time or a recessional moraine outside of which the ice lay not
long before its formation, (d) thet a glven lake basin was due to glaclal erosion,
R o SaSEe L L SR TS Mea el K, : AT e T e e
5 s @an arca was covercd by the contlnentdl ige sheut

98. Discuss fully the causc and effects of lateglacial carth movement in the
Grogt Lakes region

99, Outline bricfly the history and drainege changes of the glacial Great Lekes
100. 4ccount for the differcnce in topography of the Darien and Johnstowm ﬂorulnas
and the moraines of central Jllinpis
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Outline for ficld trips, 19%6.

General., The long field trip will start siay 6 regardless of
weather and will last at least four days., There will also be at least one
afternoon trip., This year the work will be divided into three phases:

(1) reading and taking of notes before going on the trips, (2) field wark,
and (3) preperation of the report. Graduates not completing a report will
receive only two crediis for the course,

Subjects of study. The following subjects will be studied:
(1) The relative ages of the Wisconsin and the older or pre-Wisconsin drifts,
(2) Possible subdivisions of the young drift into either the Early and
Late Wisconsin stages of Leverett(previous to 1915)or into two stages divided
by the Forest Bed of northeastern Wisconsin,
(3)The debatable area in northern Illinois which has been classed in several
glacial stages by various authors, :
?4) The relief features of the Wisconsin drift such as drumlins, terminal
moraines, and eskers.
(5) Beaches gpd deposits of glacial lakes including an attempt to study
the varved c;ys by the methods of DeGeer and Antevs.

Maps. iaps will be furnished to half of the class so that each
person receiving a set will have to share it with another student. These
maps are 10 be used in the field. In order to understand their relation
to the geology a copy of Alden's map has been placed in Room 225 on which
the prospective route and tle boundarics of the qudrangles have been indicated.
Copy the terminal moraines, druwlins, eskers, etc. onto the topographic
shects for a mile or twp on both sides of the route. Use red for moraine,
blue for outwash, green for drumlins, yellow for limit of the "red drift",
purple for beaches, blzck for eskers. Crayons can be obtained in Room 224
if you have none. Do this work carefully taking account of the contours
and it will be a great help in the use of the maps in the field, Number
the sections near the route where not already done. Section lines will
have to be drawn on a few of the maps., It will be expected that whenever
a stop is made you will be able to place a pencil point on the exact location.
Wotch tho speadometer for distances and the sun for dircctions. It is not
possible to stop at all interesting points but keep your eyes open and follow
the geology on the maps at all times.

Notes. All students are expected to kesp notes. Give locations
by tovmship, range, ond section and by distance from ncvarest town. Read
the outline on field methods befors starting. Not all of the route is
covered by topographic maps. In such regions locations will be furnished.

Suggestions. It is hoped that the following suggestions will be
of help both in rvading and in the field. From Madison to Dane the region
is ground moraine with a few dramlins. Account for the smooth topography
near Dane €8s contrasted with the high hills near Lodi end Prairie du Sac.
Whet bearing has this on the sucstion of the deteruination of the age of
different drifts? Note evidences of amount of glacial erosion in this
ru;ged rogion contrasting it with the hills west of the terminal moraine.
Observe the ncture of the deposits in thoe §alley bottoms. Note the terraces
at Prairie du Sac ond suggest reasons fur their formation. Account for the
relation of the moraine to the outwash., Observe the edge of the moraine from
Prairic du Sac northward. ‘Account for the valley through the moraine and
for the larger kottles in it. Also account for the kettle in the outwash
ot the rosidence of the late ox-Gov. Phillipp., State general conclusion
from this data. :
Suggest ori_in of the fan-shaped hill on B.T., H. 12 at the foot of the
quartzite blufis. What for.ed the soil on the top fo tho quartzite ranges!
Whot was the condition in the valiey cbove Borsboo during the maximum of the
last ice? What was the origin of the sandy plains west of the terminal

morcine in both tho Baracboo ond tho Uisconsin valloys! Considor two hypo-
thesos of tho origin of tho scoattored bowldors wost of the moraing.



Ficld trips, 2

W0t ovideace would you sovk for to sottlo this question? Account for the
D114, kake a sketech showing proglacial and present droincge in' the region
)i tuv Dells ond Devils Leke. Account for the tissecction of the edge of the
rutiach plain northoast of Kilbourn. :
Zxplain tho lczke duposits. 4n attempt will be made to ostablish correlation
of suvoral exposurcs. What QESed the draincge of the large lake! What
wes the name and outloet of the lake oast of tho moraine!? Wﬁ% led to its
extinciion?
account for thc "Roed Till Morainc" northoast of Fisk wnd for its difference
from the drift farthor south. Could evidence of the ico recession ke found
outside of the arca of the Red Till! Account for the color of the younger
till. :
What surfaco indicotions are thore of the course and outlot of the Brillion
proglacial valley!?
Considor not loss than two possiblc cxplanations of the Two Crocks forost
bed. How can evidenco as to tho minimum rocossion of the ice during its
formetion be obtained? .
Look for beaches of higher loke levels ncor Manitowoc. Comaent on the
comentcd gravels,
Zxaminc the strize at Volders for direction of ice movement. Suggest reasons
for the change. Whore is the interlobate moraine within the reod drift
arca?! Why were the rod drift lobes different from those of the gray drift?
Commont on the inferenccs as to the age of the drifts.
aAccount for tho character of the gravels in the pit at Brothertown.
Note the red drift moraine south of Fond du Lac end compare it with the
moraines of central Illinois. What is the bearing of this on the question
of discrimination of different tiages of drift? Observe the outlihu of the
Niagara escarpment and conpare it with (a) other glaciated cscarpments, and
(b) unglaciated escarpments. Account for the existonce of outliers in some
places and not in others. Account for the paucity of caves in the Niagara
dolomita.
Account for the relation between eskers and drumlins,
In the Oconnomowoc district explain the soveral lovels of the hill tops.
account for the greater smoothness of the lower terraces and for the lakes.
Find several residuals on the terraces. =xamine the terrace scarps and
comnont on their shapes as contrasted with lake cliffs. With the aid of the
mep draw a skotch showing the approximate ice margin and outlets for cach
terrace. Make similar obscrvations at kegle ond another skcetch.
Note the naturo of the till in the interlobate moraine southuast of Whitewater.
Sugzest explanction. Why is one side¢ of the moraine masked by outwash and
the other not? Comment on Alden's morainces near Lauderdole Lokes., Suggest
an explanation of the broad till-covered platezu around &lkhorn. Account
for the basins of Lokos Delavan, Como, and Genova and for the moreinic
topography around thom. Puggest an alternative oxplanation for the large
area mepped as terminal moraine cast of Loke Genova. -
Account for the dificrence between iarengo ridge and Darien iloraine. Note
Leightods southeastward extensin of the latter. Suggest an clternative
explanation for Alden's Genoa moraine. Discuss the existonce of a "Dulavan
Lobe." Assemble evidence of a dusl maximum of the Wisconsin ice in wisconsin,
Wnt cvidence is there as to the duration and extent of the recession!?
In the "Debatable Arca" compare the several corrcvlations of the drifts and
the evidence on which each was based. Consider different oxplanations of the
Irune fossils. Is there evidence that the marginal Wisconsin of Leighton
is very much older tuon the Marengo Ridge?! Contrast the rel.tive ages of
the Marcngo Ridge and the Derien Moraine. MPiscuss the factors timt control
tho amount of leachad drift. Discuss factors that influence the rate of
loaching. Compare the merits of tho sevoral hypothosos.



Field trips, 3

w2 dorus tho Illinoian drift nortia of Bolviderc dificr from that ncar Montiecll.
tnl albany? Into what three belts can the oxtra-morainic drift «of southern
“iscousin bo divided! Piscuss rcasons for differcncos and comment on the
quustion of the discrimination of drifts of separato stages. What lobe
doposited the Illinoien drift? Suggest possible explenations for the lesser
dsvolopmont of the Groen Bay lobe at that time. Account for tho course of

Rock Rivur ot Rockford; at Janusville; north of Jancsvillo. Suggoest explan-
ation of tho torraces in the outwash. Sugi.st roasons for the @rge commer-
cial gravel pits at BDoloit and Janosvillo.

Rofurcmeces. Aldon, W. C., Quaternery goology of soucheastern Wisconsin:

U. 8. Geol. Survey Prof. Papor 106, pp. 132-325, 1918. Fhis is tho most
important work on the rcgion cnd should be read carefully.
dlden, W. C., Tho Dolavon glacial lobo: U. 8§, Geol. Survey Prof. Papor

34, pp. 272-66, 72-87, 1905. Gives detail :s on soutacrn part of area not
includod in the final report given abovo.
Leighton, M. M,, Tho dificruntiation of thc drift shcuts of northwoestern
Illinois: Jour. Goology, vol. 31, pp. 265-281, 1923, Important.
Boker, F. C., Pluistocone mpllusca from northwustern and contral Illinois:
Jour. Goeology, vol. 30, pp. 46-47, 1922. On Irunc cut.
McClintock, Paul, The Ploistocono history of tho lower Wisconein River:

Jour. Goology, vol. 30, pp. 680-689, 1922, On terracos only.
Thwaitos, ¥, T., A vlaclﬁl gravol sconm in limostonc at Ripon, "1scon31n'

Jour. Goology, vol. 29, pp. 57-65, 1921.
Brotz, J. H., Goology qnd mincral rosources of the Kings quadrangle: Illinois
Geol. Burvoy, Bull. 43, pp. 239-260, 277-296, 1923, ileinly o repctition

of Leighton but contains a good map.
Martigp,Loweonce, Physicel googrephy of wWisconsin: Wisconsin Geol. and
Net. Hist. Survoy Bull. 36, pp. 110-128, 221-254, 1916.  Rcad mainly on
glacial erosion othcrwise a summary of Aldon. Also 290-295.
Solisbury, #, D., and Atwood, W. W., The grography of the region about
Dovils Lake and tho Dells: Wisconsin Goul. end Nat. Hist. Survey Bull. 5,
pp. 73-146, 1900. ilainly old iduas but givus a good summery.
Lovorett, Frank, Thy Illinois glacial lobe: U. B, Geol. Survey Mon. 38,
pp. 131-140, 1899. Hard roading but important.
Trowbridge, a. C., Tlv history of Devils Lokc, wis.: Jour. Goology vol.

25, pp. 344-372, 1917.

Goldthwait, J. W., Tl abandoned shorc linus of oostern wisconsin: uwisconsin
Gool. and Nat. Hist. Survey Bull. 17, pp. 58-62, 1907. On forost bed.
 Weidmen, Samuel, The Baraboo iron-bearing district: Wisconsin Gool. and

Nat, Hist. Survey Bull. 13, pp.99-l02 , |904, Intorosting for uniquo thoorics.
Othor rceferoncus bearing on probloms cun beo obtuined from the Outline.

Construction of report. The reoport must not be &« nurrative. It
should be divided into () sections oach duvotod to o particular problum
and deonoted by centur houdings, cnd (b) parcgrophs occh devoted to o partice
ulzr phese of coeh problom -ndedonotod by underlined poragroph hoziings.

No complete outlinc will be furnished thot being loft to the juigaont of
the student but it is sug_usted that undor cach main hoading the matoericl
bo arranged in paragrophs as follows: (a) goancrcl scatouont with rof.ronces
to authors, (b) duscription including fiocld obscrvations on the trip, ond
(¢) discussion of interprutction. Kocop facts ond interprotatioas separate.
Usc diagraws frouly. Photogrephs arc gonourally of little valuo; skotchus
arc better. Bo bricf ond to the point. BEliminato all unusscatials ond the
report will not be unducly long. Rowrite aftor first draft is “cold".

Doeto duc. Ruports must ve in not latur than Juno 15 but it is
urged that as mony as péssible bo hondod in before thad timo.

|l301~






GHOLOGY 143- Route for long field itrip, 1928

The following route directions are given to everone so taat drivers
will always be informed of tihe correct route. If delayed by trouble there

will then be no excusc for not regaining contact witn‘ﬁhh rest of tue party
as soon as possible. Points wnere all cars will endeavor to meut ure indicuted
below, In case of doubt as to whether or not you are bchind the leeder
ask at filling stations and garages for curs with red flags, The trip is
not a speed contest, Drivers are requested to not excoved the logal sp.ocd
limits by more than 5 m.p. h. Watch out for Artoricl Highways and Tarough
Strouvts. OStop signs must be scrupulously obscrved c¢xcept thosc at ralthy
crossings in Illinois which scom never to bc obscrved by anyono.
Wncnever stops are mado by the leader plunsc do not change the order of cure
but park benind where room will be left, CARS MUST ALWACS BE PARKwWD CLuAR
OF PAVEMENT OR TRAVELLED PART OF ROAD, so as to leave room cnough for two
other cars to pass onc anothor without duager. Violution of this rulo is
oxceedingly dangorous waerc traffic is hoavy. Drivers must sco tanat their
brawes arc tignht onough to cnable taom to stop as qu ickl; as tiac lceadar,
Always bc carcful! We do not want to bu delayed in policu courts. Do not
loiter in towns; they are all alike. Do not stop for moals unluss scheduloed.
In small towms it takos a vory long time to get tho slightust rofroshucat.
Tho leador will not wait for othor cars morv than a reasoncole lungth of
time, Drivurs arc instructed not to wait for strogglers, Stick togotaur
or you may bo left in a stringe town. Although overy cifort will bo mudo
to make tae trip pleasent it is not a pleasure cxcursion but an ossenticl
part of the¢ coursc. Do not forgut to usv tuv maps. Your buuring on tho trip
will hove on importunt offuet on your grude. Studonts who appuar to be
intorestud, who look at tﬂlﬁﬁplnotugd of weiting to huor cbout them, and who
tako an active part in the work of test pitting wnd drlliing aru guncrally
ratod higher than thoso wiic sit by the roadside or indulge in play. The
reaction of students on o trip frequontly n:is an importint part in decisions
as to rocomending them for some job., This docs not cpply to times when
thore is no work but » stuyiug out late to such an vatont as to intorfuoro
with work the noxt doay is d.cidely undesircble, FPleos. ovoid tokking when
the instructor is alddrescing the class, Koop cll notes so taat thoy can
be hondud in ot onece- Loeccotions saould bo mode from your meps,

Fir st doy, Thursduy, Moy 17, 1926,
Drivers must obtain ges cnd oil bufore muuting ot Seionce Halli. Park cars
foeing south, It is cbeolutely necossary for cil cors tob ¢ off mot luter
thon 7:45 in ordor 4o .void the 8 0'clock traffic jum.' NO JAITING, NJO GOING
FOR GAS , AWFATRS, OR PASoLiGERS arftor tiac hour of deperturc, &ech urson
will tc ossigned to o ecar in cavence but this crrcagement noeed not be sept
aftorvard, OSpucc is limitud so bring only things abegolutely needod.
Sturt souti: on Park St. ond pick up Wis, 13. Follow 13 to Loydon. %o
p2ss out of the Johastowvm tourminzal ot Evansville zad follow thoe oubuash
picin from thon on. Turn south at Loyden on C.H.H. 4ll cers must aura,
G0 south uatil C.H.A is ruichod ond thon follow it wunto Junesvilic. Stops
saroutc to scu tne old drift. Pick up Wis. 20 ond go uist across outvosuy
plain (stops at grivel site) t0 ¢ poink uost of Bnorreld Grove waere tac leodss
dill weit., Thence follow lacder on town rocds bto 4llen Grove., ©Stops Lo
850 outsosa torraces,  Bu sure you cia oxploin the rocson for Buus.
Pck up Wis. 124 cnd follow to cXehton whiors torn south on vibf lﬂé to ILL1LJ1°
Jﬁ&éﬁ:ﬁgkvilanu follou tovm rosds south .nd_vlvt,k&-fﬂfv rd vasre o1l eors
% will muut/%uguhliy Muut/ﬂ*s will be ot 4 filling stetion or garnju). Go

syut 64 Ill. ?8%o « qoiat to po-sulockud ...ru tav/dogdorlArill turh oosd
% o7 dosrpond.—Go orst to I11. 19; follow tifis northiust .nd north Buroug:
| Hurvard to Wglvorth( (HEUooer ot Weyside Inn, MMK

?Fﬁfzﬁ“nan_gxk}lnh_ It is bust to sbory curs in o guriguebg.g




Bouto girectiefns, 1278, o« 2.

Fridoy, May 18, ° . : AL

4ll will be cailed only oncwe., Hour of “Geptwturo will be 7;30 sucrp. Follow
C.Hs:B:.2nd G, H. B. B. ocst to Luke Gonova., Taonco Wic. 36 uo Springiicld.
Thonce C. 4. G to Bast -Troy ond C. H. K to junction nlnu #is. 6%. wuken for
stops end tako particuler cere on gredes to loog out | btopb 31 Busl Plsdub,

Much of tiis days routc is now and so uxoct pOLﬂtb for stops com.aos bo glven.

all caors will meot ot this junction. Follow fis, o:hfo'ﬁuncclon with Us 8u Lok
18; thonce go cvast on U. S. 18 to junction with Wis. 83. “*hocacc follow o
#is. 83, \if pegsible dutours on tovm rocds if-timo g»;m;«h)na Heryford. el
All cuars mout tnore. Go vast on Wis. 60 to Wis. 55. - Theace north og wis.

gi5) to Barton., Theaco Wis. 144 %9 junction wita wis. 28. s, 98;¥5r3unctior
~1 wita Wis. 57. Thenco Wis. 57 { ‘Plymouth. Stop ot now brick hotcl north of

Fatilwey obkction, i = 4 LT LR O A U
cdlwey stution Ii—%&ﬂb_LAPQVcntﬁﬁ~5Q,Out to grevel pit, (j s el

Saturday, May 19. : et f kb A\ Q’V*

S Tb Gtk ok s O : r\ eH W ']L-‘\U. ”ff}l
Hour of duparturc 7130 snerp. Follow wWis. 23 to Suupoybun{ tihcacu U. 8. 141
1o Manitowoc. ateh for possible stops to sy buucaus, uvte. Pick up wis.

17 ond follow %o puoint cbout onc mile west of Two Crucks. &t tais point
the highway turns forw cost to stroigut north cnd vacry are soue ruians of
0old buildings. Park cars and wglk south wlong buaca tu Forest Bed. &ll 77
tools will be nouded here. When work is coaplutud backtrack on wis. 17 Go
Manitowoc. Thonce follow duvtour of Wis. 31 to Volders. If hours gru rigit
carly supper may be had in Monitowoe. Detour o sec clay pit bofore leaving
Manitowoc., Follow locder. At andurjmaxu sidotrip north on «is. 148 to
quarry. The quarry is on first side road to west. If Wis, 143 is closed

woit for lcader at junction cnd another route will be toakon. Then follow

Wis. 31 to Chilton. .Stop ot Hotol Chilton on ugin stroot.le~ Ak el

| ‘.
P |

bunday, Moy 20.
of*h

.Hour of departure 8:U0 sairp, Pick up Jis. 57 cad IullOJﬂto Hilbert.

Thonco dig. Ll4 cae toun rocu bo Hign Cliff Fopk. Boecktrack to Wis. 53 and
follow saucpato Fond du Loc. <wWeateh for stups ergdctours 0. 806 borgin gravels.
H—4s-n0f curteimrTiere tﬁyuu'fiilfbﬂ*ﬂadg. Pick up wis, 23, pusoibiy~uusi ol
the city, and follow lbnuﬂ oniello. OStop ot grouitu quarry jusc uvast of
busincss district on norin siac of stroaf. Tavn COltlnuu on Jiu. 23 to

“—Ma”ﬁﬂw §. 5L, . Pollow U, 5. 31 souta to :
do@éur n n d?nﬁ:Erﬁﬁﬁ_But‘tnisﬁthn pE wun-mrz*ﬁ”ny ulﬁuur La) turnlng
wyst at/DoForist X florwny Grove nd thencd soutn oa Guuucy Crunk 0 ula..(C.

113 Gﬁbﬁy going straigut soutn ot the tura A5G tJh rd Tokun Oréufl cad e
folLaulnv an nnsurchudtown rotd to Vis, 113, Thetded uf followdag  dedour
- »~1o. 113 into the eity. Bo sure that
ol l taols arc ruturncd to beivaco Hall om Momdoy,

i
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FEOLOGY 143, GLA.IAL G@OLOGY Outlinoe for ficla trips, 1323,

General. The loug fielw trip will start kay 17 regardless of wcatiior and
will last four days. This trip is o continuation of tne short trip. Work
will be divided into throe phases: (1) rcading und takiag of uotes before
going on fae trip with ascigament of some speucicvl suvjoct to euch member of
the class, (2) field work, nnd (3) option of cither writing a report on the
field trips or taxing « fincl cxom on tne samu subjoct.

Subjocts of study. The folioving suvjucts wiil bo stedicu: (1) cowpurison
of the relative cges of the Wisconsin and the order driit, (2) how thuso
drifts are subdividod with criticism of the ovidenco, (3) comprrison of tho
reliof fouturcs of clay cnd stony drifts, (4) glaciul lcko deposits and
topograpnic fcatures,

llaps. Tho entirce route is not covercvd by U. S. G. S. wups out sucu as
are publisced will be furnisaud to holf the class s0 tihat ovenone will heve
to share maos with somconc vlsc. Gopius of aldens maps will Yo pleced in
cach car. Tho driver of cach cag will be roesponsible for tao safo kouping
of theso. The vopograpnic meps oo recuinced by students if dosirod,
Tcke pains to study cuch of the 'o%graphic meps and MGp Tho routc.  Hoou
how the terminal woraines, drumlins, vic. oru shoun by tnu contours. Usc
the maps to get locations for notus. A fuw older sincuts do 20T Saow euction
linvs, It will be cvxsucuud tnat whonever a stop is mede you will bo wbolo to
place the point of & puneil on the cxact loccition, Koop your oyes open
end follow thnc geology at all times; stops cannot Lo wade CVuryviore,

Tools and work. Shovel, pick, Susur witn scoussories, sad a bottle of weid
will be providod. @#@ach one of those will bu givud ianto Fhe spuciel charge
of a student who will be¢ hcld personally responsivle for loss. If you are
in charge of o cortain tool it is up to you to sco yoursclf tact it is loaded
up sefoly after every stop. Cortain studeats will clso bo cssignod to
definite te siy

Sugzestions [or moius. Wotus should alwoys soart with tac location by
soetion, town,tnd raage wuaorc you mep Will poramib of dutermianction in tais
way. A syscem of priveote “locodlity aumbers" is conveniont butbt is a bad
habit which hcs 10 be cutgrown in regular ficld work. If you coanot get
the lond a@scription describe by reforvace to adgavay nuamber, towms, ote.
Much of thc 1928 route has not bo pruviously trovelled so that some things
will be scon wuich are not meationud horu.

The routc to roud to Brooklyn was proviosly sven. - Soutilvast of awrs
the highvay ruas tarough teridacl morcianv as far as Bvensville. «ure we
leave the torminal ond follow tacv outwash ploin cutside. IB tidis plain
pitted? dxplcin. Turaing south from Leydon note dificrcace in topogrophy
of the hills =s conitruostud with turnmincl of “isconsein drift. Whiot mokos up
the largoer port of tacsc hills? How con gloeicl deposits bo disti.guished
by their topogrophy in this rugion?! At the Joaesvilloe gravel pit oxuloin
the dark colored gzoav accr the surfoco. Aecount for thoe eloy soil om top
of much of tho oubtwesh. Adccount for thoe dissuetion of the outwash »nlain.
What wes the source of the outwash? Doscribic the bodding and sizos of stoncs,

wingh are the hills southovat of Jaacsville? Ixploin the torrcces of

outvash north of Allea Grove. Comucnt of the shosus of tho liges dividiag
difforent leovels. wuure would bo good plocus to fiad gravels coacontrotud

‘avring the terracing?t
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1928 tripy pa?

Soluct o good place to wauine the Wenbuaering of tiw crus oucside of tho
verminel morainu. Comuent ou rusults. Jas this arva onco covorued outiruly
by drift? Cito ovidence seen wiidcn bowrSon tuis question. Iato what threo
belts can the drift of southern Viscoasia outside the Johnstown morcine be
divided? Which onc has boen pruviously studicd? Account for diffceronces.
Wt covers much of this drift?

Contrast karcvago Ridge ond tue Darien Lhiorviac and account for differeacos,
Discuss thou "Delaven Lobe" in light of modorn knowlodge. account for the
origin of tho grovels ot Fontana and the origin of the basin of Lake Genova.
Comporc with conditions near Brooklyn. Account for the uplands cast wnd
northeast o Lakco Gencva. Suggust wltornative mopping for some areas previosly
regurded as terminal morrinc., Give criceria.

Account for the doup valleys wnich cut the upland northeast of Loke Geanova.
Account for the terroced pitved outwash ploins seen near Bagle. Wwhich lobe
retired first from tho ... . interlobate morcine in tais region.  Coament
on the nature of tho interlobecte in tav Oconomowoc district. account for thoe
lckes in this rogion. Comuent on Alden's mapping. Sxplain difierence of
interpretation. Account for itne torrace levols cad the absence of the woraine
over long dista.ces. account for somo of the high hills farther north.

Why ore outwash gravoels found ot clevations higher taan adjacq? ground morainoc!
How can pittud outwasi bu distinguis..ed from kames!? :

4t Plymouth account for the Rod Drift morsince ond contrast it with the
Johnstown moraine cnd Derien morcine. also compore wita sareage Ridge.
Comment on the ground morcine of the Red Drift end compore with central
Illinois and with area of old drift ecst of Rock River before crosion.

Look out. for boceiics cnd vuach gravels. Whot wos the outlut of the laoke
in which tnSe Were ueposlited? Mxpleoin che terruces on tributcrics of Laoko
Michigen. hccount for tuv ceueatud gravels ncer konitowoc. What velue is
such e¢vidence in dotoerudniag age of drift¢? Bxplain the Forest Bod cnd coument
on the climatic significcuce of the organic remcins. ehat was thg outlet
of Leke Michigen when tac forest was growing. Draw conclusion ﬁ?gm tuss on th.
usc of the Forust Bud to divide the Wiscomsin drift. State bricily the
history of Wisconsin glaciation ot tuis loeclity. How can tais be checkwed!?
Gxamine thy striac at Valders for direciion of i1ce wovuwuat using 1l tav
eritoria you know. account for the cnonge. How can age of striae be checked?
Comuent on the true locuiion of tho Interlobote moraine im tuis rogion.

Locate the Red Drift margin clong the east siore of Lasv Wiaacbego.
Examine tue form of the Nisgore coscarpuent and vccount for it. Account
for the paucity of caves in the Niagara. &Account for the large wmaount of
postglacial orosion. Look a% tho sito of tho devp buried valloy studied
in tie problom on proglocial topogrophy. whore did this rivergo to?  Study
the booch gravels olong the cost sido of Loke Winnebogo. Statc the @ discousin
glacial history of tiais district ond account for chaanges in luvil of thc
glacicl lckes. thy do t.es¢ veccuos show so little tilting? Comparc with
beac..cs in Lake Michgon busin., Discuss pronosed cacage of nwac of gloeicld
leke in Fox-Jolf bosin. s
Comment on the grovel svom ot Ripon. Look for bencues of laeivl lckes
in upper Fox volloy. GComaunt on rusulis. Dogeribe the acrkings on g onite
ot Montello and the deposits cbove the rock. Deecribe cvoats during rotirc .acnt
of Wisconsin ice from this crus. Note the rough topogrophy south of Portoge.
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whet 18 tho foabturo south of here callod, viz the dividué'butwoun the Wisconsir
and tho *ﬁhara? Soutihh of che diviac note Tac character of wviue topogrophy.

Construction of roport. Thoe report must be neither @ narrctive nor
an cbstract of the liturcture. It shouid bo divided into (o) svetions
denotud by cunter headings cuch of which is devoteua to o particular problui
or gonercl subject, as for instanco, Drumlins, and these should (o) in turn
be divided into parag.oph§:- each devotud to a particular pusse of cach
probleom or subject; paragraphs should hove underlined side headings. HNo
ctteonpt is here moue to give o complete outline out this is loft to tac
judguent and initiative of wach student. It is sugg.stud that the odor of
parographs be (1) gonersl stetoment of problum, (2) description of facts
soun which con be nuch abbreviated by incorporating tace actuanl field anvtes il
desired, (3) statoment os to where further informction has been publisaed,
cnd (4) discussion of interpretetion or interurctations of tae fucts with
reasons for differences of opinionif such occur. 6ruai care must ve taken
to separ_ate facts from incurpretations. Use diagrouas frocly but explain
cloorly and place in toext ncor point wherc mentioned. Isolaced diagraus not
mentioned in toxt are worthless. Photographs aro for the most part of little
value; it is hard to get the time to tuke reclly good photogrephs with $h@
confusion which necuséiily accompanies the prusence of so weny others.
Be brief and to the point. Blimincte unvssenticls wnd the report will not
be unduely long. Make fincl copy after first draft is “cold". Roports
on previous trips may be consulted at the office.

Dote due. 4ll reports just be in by thne last duoy of exams, Juno 12.

Refercnces. 4ldon, W. C., Quaternary geology of southoastern wisconsin:
U. S. Geol. Survey Prof. "oper 106, 1318, This is the most importont wogk on
the region and should be run through with reasona ble duteil. OQuitc chapter
on rocks and parts not scun on trip and tnis will not teke so longe
alden, . C., The Delavan gleoecicl lobe: U. 8. Geol. @urvey Prof. Paper
34, especially pps 22-66, 72¢87, 1905, Gives somcwhat fuller discussion
of footurus in soutiier part of same area o5 duecrived in previous referenco.
Loighton, M. My :hu aiffervntiation of the drift sheuts of northwestern
Illinois: Jour. Guology, vol. 31, pp. 265-281, 1923.
Thweites, F. T., A giceicl grovel seowa in liamcstone at Ripon, JisconsiH:
Jour. Geology, vol. 239, pp. 57-65, 1321, B ;
Martin, Lpwrcence, Physicol geography of Wisconsin: wWiscuasin Goul. und
Nat. Hist. Survey Bull. 36, pp. 110-128, 2°1-254, 29U-295, 1l9l6. sust be
borrowred from office or libroary as connot be kopt ia Seudnary. Refer to
chiefly for ideas on ylacial c¢rosiun otherwéﬁp e sumuoery- of otaer works.
Goldthweit, J. W., Tho abaendoned shorv lines of castern Wisconsin: wisconsin
Geol and Nat. Hist. Survey Bull. 17, pp. 58-62, ote., 1907, Describes forest
bed and boaches of Lake Michigan basin,
Other rcforences buaring on probloms can be obtainod from the Outline.
Plcose do not quote opinions of the instructor as evidence! Opinions
are never ovidonco.
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GTOI0CY 143, GLACIAL G7OLOGY Outline for field trins, 1927,

Goneral, The long field trip will start May 19 regardless of weather
and wili last four days. The work will be divided into three phases: (1)
reading and taking of notes before going on the trips, (2] field work, and (3)
nreparation-of the roport. Ontion is 0ffered of writing a revort instead of
final er&m,

' Subjects of study. The following subjects will be studied:

(1) The relat.ve ~res of the Wisconsin and the older or nre-Wisconsin drifts,
(2) Possible svhbdivieions sf the poung drift into either the Early and late
Wisconsin stases orf Iaverett(revious to 1£15) or into tip stages divided by the
Forest Bed of nor.hewstern Wisconsin, ‘
(3) The debatabls arez in northern Illindis which has been classed inseveral
glacial stages by variosus authors.
{4) The relief features Sf the Wisconsin drift such as drumlins, terminal
miraines, ard eszers,
(5) Beaches aud dendsits of glacial lakes,

Maps, !Maps will be furnished to half of the class so that each verson
receiving a sot will have to share it with another student. These maps are
“t0 be used in *he field. 1In order to understand their relation to the geology
a cony of Alden's ran has been placed in Room 225 on which the »rosvective route
and the boundarics of the quadrangles have been indicateq, Copy the terminal
moraines, drumlins, eskers, etc. onto the tonographic shéets for a mile or two
on both sides of the route. Use red for moraine, blue for outwash, purvle for
drumlins, yellow for limit of the "red drift", black for beaches, green for eskers,
Crayons can be Obtained in Room 224, Do this work carefully taking account of the
contours and it will be a great help in the use of the maps in the field, Number
the sections near the route where not already done. Section lines =will have to be
drawn on a fow of the maps. It will be expected that whenever a stop is made you
will be able to place & pencil ncint on the exact location, Keep your eyes open
and follow the gedlogy on the maps at all times.

Notes. All students are oxpected to keep notes. Give locations by towmship,
range, ond section and by distance from nearest town, Read the outlin€on fieold
methods before starting., Not 21l of the route is covered by topogravhic maps. In
such regions locations will be furnished,

G o §gg§iggggqg; From lladison to Dane the region is ground moraine with s few
drumlins. Account for the smooth topography ne2r Dane as contrasted with the high
hills near Lodi z2nd Prairie du Sme., What bearing hns this on the question of the
determinttion of the nge of different drifts? Note cvidences of amount of glacial
€rosion in this rugged region contrasting it with the hills mest of the terminal
mirainc, Observe the nature of the depoosits in the valley bottoms, Note the terr-
aces at Prairie du Sac and sugecst rensons for their formetion. Account for the
relation of the moraine to the outwash, Observe the edee of the moraine from
Prairie du Sac northmmrd, Account for the valley through the moraine and for the
larger kettles in it, Also account for the “ettle in the outrash at the residence
the late ex-Gov. Phillinn, State general conclusion from this dota, '

Suggest origin of the fan-shaned hill on U. S. 12 &t the foot of the quartzit
bluffs, What formed the suil on the tav ./5>F the quartzite ranges? What vms the
condition in the valley above Barabio duvring the maximum of the 12st ice? What was
the origin of the sandy vlains est of the terminal moraine in both the Barabso and
the Wisconsin valleys? Consider two hywotheses of the origin of the scattered
borlders west of the moraine,
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Wot ovideiuce would you souk for to sottle tals quostion? Account for tihe
Dolls. Make a sketeh showing proglocinl and prosent droinige ia the region
of tho Dells cnd Devils Lekc. Account for tho #isscetion of thu vdge of the
outuzuvn plainm northoast of Kilbourn.
Axplain tao lake duposits. : i A .
. s e . what cused the droincge of the lorgo lako! wWhao
wes tho name and outlut of the lake oast of tho moraine? Wht lud to its
extinction? s
account for the "Rod Till Liorainc" northeast of Fisk cnd for its difforence
from thoe drift farthor south. Could ovidence of tho iece rocession kc found
outside of the arcva of the Red Till? Account for the color of tho youngor
Hall,
What surfaco indicotions are thoeru of the course and outlot of the Brillion
aroglacial valley?
Considor not lcss than two possiblo cxplanetions of the Two Crocks forest
ved. How can ovidencoe ae to the minimum rocossion of the ice during ies
foruction be obtainod?
Look for boacnes of hijter loke levels ncar Manitowoc. Comacnt on tho
comented grovels.
Excmine the strice ot Vilders for dircection of ice movement. Suggest reasons
for tac change. Whorc is the interlobate moraine within the rod drift
arca?! Why were the rod drift loves difforent from those of the gray drift?
Comacnt on thoe infoeronccs as to the age of the drifts.
account for tho charactoer of the gravels in the pit at Brothortown.
Note the rod drift moraine south of Fond du Lac end compare it with the
moraines of central Illinocis. What is the buaring of tnis on tie question
of $iscrimination of different riages of drift? Observe the outline of the
Niagara escarpmunt and compare it with (a) other glaciated oscarpments, ond
(b) unglaciatod cscarpuments. Ahccount for tho existence of outlicrs in some
places and not in others. Account for the paucity of caves in the Niagora
dolomite. :
Account for the relation between eskors ana drumlins.
In thc Oconnomowoc. district expluin the soveral lovels of tuc hill tops.
account for the groeatoer smoothness of the lower torraces and for the lakes.
Find several rysiducls on the terraces. axmuine the terrace -scarps ond
comaont on thoir shopes as contrasted with loke cliffs. Uith the aid of the
mp drow a skeoteh showing the approximete ice margin and outlets for cach
torrace., lake similor observations at mogle ond wnother skotch.
Notv tho noture of the till in the interlobatc moraine southeast of Vhitewaioer.
Sug;o8t explanciion. Why is one sice of the morcine masked by outwesh and
the otaer not? Comaent on Alden's morcinvs neor Leuderdelc Lokos.  Sug,osi
on explenation of the broad till-coversd plotexu around wlkhorn. 4ccount
for the basins of Lokos Dolovan, Como, and Genove and for the morainic
topography around thom. Puggest an alternciive explanation for the large
area mepped as terminol morcine cast of Loke Goneve.
Account for the dificrence botwoen korongo ridge and Darien iforaine. Note
Leightods southcastward oxtensin of the lattor. Sugg.st an cliernative
explenation for alden's Gonoa moraine. Discuss the existence of o "Dolavan
Lobe." Assvuenblc ovideance of a dual moximum of the Wisconsin ice in wisconsin.
Win t ovidonce is thoere as to the duration cnd oxtont of tho recession?
In the "Debatable Area" compare the scversl ecorrulations of the drifts and
the evidonee on which cach was boascd. Consider differeat oxplanctions of the
Irune fossils. Is there evidenco thot the morginal Wisconsin of Leighton
is very mueh older t.on the Marengo Ridgo? Contrast the relative agus of
tho Marcngo Ridge and the Darion Moraino, Miscuss the factors tiei control
tho ‘amount of leachsd drift. Discuss factors that influonco the rato of
locening. GComparc tuc merits of tho scveral hypothuscs.

-
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you8 the Iiidngiat deift norbta of Bolvidery dificr fronm taat ncarp M

u suruo bolbscean the pxtra-=uorainic drift of souibser
il oeoasia be diwvid Gl Lbcrug ronbons fur difiereaces wnd comreas or oho
cuvceion of the diseriiiaction of drifts of seporato stages. Whst Lobo
dooosizud the Tilincicn Gridt? Qugzest possivle oxplenatio.s for tinc losscr
dovolopiaont of the Gruea Bay lobe at that timo. Accouat inr Buv courss of
Rock River ok Rociford; at Janusville; north of Joaosvillo. Sugiost explan-
at.on of thoe terracus in tuc outwash, .Sungst rocsons for theidrge commsr-
cicl gravel pits at Joloit cnd Janosvillo. >

Roforenicos. #&ldon, W. C., Quaternery goology of soushoastern wisconglr

U. 8. Geol. Survey Prof. Pupur 106, ppe 132-325, 1918. Fhis is tho most
importont work on tuac rogion cud should be read ecerciully.

&lien, W C., Tho Dolavan loeial lobu: U. 8¢ Guol, Survey Prof. Papor

34, pg. 29-66, 72-87, 1305. @ives dotail ;s on sout.urn part of area not
includod in the final roport given abovos
Leighton, M. M., Tuc @ificrontiation of tie drift shuuts of nortiwustera
Iliinois: Jour. Goology, vols 31, pps 265-281, 1923. Important.

Boker, F. C., Pluistocone mollusce from northwusturn and contral I1llinois
Jour. Gooloygy, wol. 30, pp. 46-47, 1922, On Ircnc cut.

MeClintock, Paul, Tho Plcistoconc history of tho lowur iisconsin River:

Jour. Guoloby, vol. 30, po, HBO=885, 1337 On terracos only.

hveitus, F. T., A glacicl gravel scon in limostone gt Ripon, “isconsin:

Jour, Geolosy, vol. 29, pp. 57-65, 1921. ¥

Brotz, J. H., Geology and mincral resources of tio Kings quadrangle: Illineis
Gool. Survey, Butl. 43, 2p. 239-260, 277-296, 1923, mulnlJ a ropotition

of Loighton but contiins a good map.

Martip,Lowecnce, Paysicel juopreophy of wiscomsin: TWisconsin Gool. ond

Net. Hisu. Survuy Sull., 36, po. 110-128, 221-254, 1916, Reud amainly on
glecicl erosion othourwise o summary of Alden. Also 290-295.

Sclisbury, ®, D., and Atwood, W. W., Tl grogrephy of the rogion about

Duvils Loke and tho Dells: “Jisconsin Goul, and Not. Hist. 6urvoy 0 SR v
PP« 73-146, 1900, uainly old iduns but gives o good summary.

Lovorett, Fronk, Thu Illinois glaciadl lobe: U,-8, Guol. Survuy iion, 38,

pp. 131-120, 1899+ Hurd roading but important.

Trowbridﬂc, as Coy T history of Dovils Lako, wis.t - Jour, Geology vol.

R8, P 344-377, 1517. ;
: GOldtthlb, Je. We, T cbandonud shore linus of uvosturn Wiscoasin: wiscousin
Gool. ond Nat, Hist. Survey Bull. 17, po. 56-62, 1907, Ou forust bud. -
Woidmen, Samuel, the 3arcboo iron-bunring district: Lisconsin Gool. and
Nat, Hist, SUWvY Sull. 13, po.99-102 , 1904, Intorusting for uaniquo thvor'.

Othoer roferuncss bearing on probloms con  bo obtcined from the Outline. .

Construction of ruport. Tho roport must not be « nurrative. It
should bo dividod ia60 {c) scetions oweh duovotod to w particular problua
gnd dunotud b; eontor huidings, wnd (b) parcgrephs ococh dovotud to o partic-
ular phase of uoeh problom and denobod by undorlined porsorodh hocdings.

No complotu OUtllJu will bo furnishod thet vuing loft to the juiguont of
tho student bui it is su; osted thet undor coch wcin hocding tho madericl
bo erranged in percgrophs os follows: (o) geaorsd scatunont with roforonces
to cuthors, (b) duserintion .. V= £icla notes rulenon the triph cnd
(¢c) discussion of intgr,rut:tivn. Keup facts cald interprotatioas supoarate.
Use ddagrwas frooly. Photogrephs cre jonerclly of litile valus; skotcaus
ar. bottur. Do briof oad to tho point. Bliminote all uncsscaticls cad the
revort will not bu unludly long., Rovrite cftor first droft is "eold™.

"

Doto due. Roports aust o¢ in not l Gur than Juno 13 but it is
urped thut os nuony o8 péssible bo handed in b.fore tact tiuo.
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GBOLOGY l43-Running orders for field trips, 1927.

re following orders are given to everyone so that drivers will always

be irformsd of correct route. If delayed by trouble thero will now be no
oxeuse ior not rogaining contact with the rest of the party as soon as
possible. In casc of doubt ask at filling stations and garages for cars
with red flsgs. The trips arc not spoed contest§ Pleass do not oxcoeud the
logul spoed Llimits by moro taan 5 m. p. h. Watch out for Arterial Righways
which are called Tarough Strpets in Illinois. ©Stop signs arc postoed at
meny Illinois railwuy cros-iugs but scem not to be observed by anjone.

Stop signs at Illinois Statc Highweays arc importent as trafiic is very heavy.
When stops arc made room for all will be left bchind the leador. Ploasc

do not changc the ordor at stops as it is dangcrous in hocavy traiidc.

CARS WMUST DE PARKED CLI4R OF PAVELENT OR TRAVsLL.D PiRT OF ROaD, lcaving
room cnough for two otior cars to pass onehnothur. Violation of this rulc
is exco.tingly danz.rous where traffic is heavy. Drivers must soc to thoir
brakes. Look out for stops not scihcduled below and lcuve eonough hoadwey
to permt of stopping as quick as the leader. A&lways be carcful. We do

not want to be dulayed in polico courts! Do not loiter in towns; they all
look alikc. Do not stop for meals at restlrents unless scheduled. Thore
will be absolutely no wciting for stragglers. BStieck together or you may
be left tarough soumconc elsc's ncglect. :

Afternoon trip.

Moot in front of Scienco Hall in time to leeve at 12:45 SHARP. Drivurs
must be thero not lator than 12:40. In following dircetions both now and
old Wisconsin Stete Highway numbors arc given, the latter in ( ).

Leave on Wis. 13 going south on Park St. Follow to junction with Wis.

92. Giops enroute, watch the leader.

Wis. 92 with detour west of Brooklyn on outwash plain, o junction with

C. T. B, TFollow C. T. E. to junction with Wis. 59 north of Alban'y.

Wis. 59 to junction with Wis. 39. Wis. 39 to Babler School, thonec south
on poor town road, tiicnco north and back to Wis. 39 aftor stop ot sandstonc
hill. Dont hurry on this road; look put for high conters and deop ruts.
Wis. 69 (31) to Momtoccllo , thonce C. T. C to junction with C. T. E.

C. T. B, to Doyton. Dotour wesl to scc old loke bed. Wis. 92 to
Bolleville. Supor may be cituer (o) caten ot Camp Ground on rivoer bank,
(b) obtained at hotol or res furant, or (¢) postponcd until Madison is reacicd.
No stops botwecon Bollovill%and Madison. Follow Wis. 69 (31).

Long trip-first day, Moy 19.

. Meut in front of Scicnce Hell unluss arrangaonts arv made individualiy to
be picked up by ono of tho drivers boeforc. " It is absolutoly nocossary

for 2ll cars to bo off not leter tham 7:30 in order to avoid tho 8 o'clock
troffic! jame NO WATITING, NO GOING FUR GaS OR REPAIRS, no picking up of
passongors aftor tho hour of duparturc. Spacc is limitcd so bring only
what things arc cbsoluitcly nceussary.
 Start cast on Langdon 8%., to Gilmen, oast to Shurmwn ave. ond pick up Wis.
113 ¢t Tenay Park Bridgoe. Follow Wis. 113 to juunction with C. T. J north
of Liedi. ' &1 gars will mo.t thore if poowiblos

C. T. J. west-watch out for stops and follow locder. Detour north of Black-
havk Bluft ncor Prairic du Sae. Cross Proiyio du Sac bridgo and turn right
on nein strest into U.8. 12 (Wis. 12). Follow loander for detour iato
torminal morainc about 2 nilous north of tuc city ond thon past the Phillipp
Fara boek to U. 8. 12 (Wis. 12). U. 8. 12 (Wis. 12) to Boraboo Camp Grouad.
Lunch. Hour for doparturs to bo anasouncod.



1927 running orders, p. 2

U. 8. 12 (Wis. 12) to cloy pit cbout onc milc south of Kilbourn. Cars may
drive into the pit. Oross River ot Kilbourn on Wis. 13 and pick up Wig
23, Foliow Wis. 23 cast to Montollor. Stop at granito quarry just cast

of the busincss district. Continuc on Wis. 23 to Ripon and «1l mout in
front of brick hotul on north side of littlc square. Turn loft on diagonal
strevt up a hill o rcoch this place othoerwise turn left into it from the
Stote Highway one bloclk south of hotel. Side trip will be mads to the
Kroll quarry while waiting for supper. Aftor supper follow Wis. 44 to
Oshkosh. Stop ot Tromont Hotol ocast of Mein St.

Sccond day.

Start will be mado at 7:45 sharp. Follow U. 8, 41 (Wis. 26) north. Caution:
do not follow paveumont whore it turns cast but go north on gravel road stopping
at tn ¢skor not far to thoe north. Thonce follow lcader into M2enah whore

pick up wis. 114. Follow wis. 114 to Shorwood. Dotour to HighCliff, rocturning
through Sherwood. Follow towm road to north past station to junction with

U. S. 10 (Wis. 18). Go cnst on U. 8 10 (wis. 18) to Brillion whore stop

will be made at quarry. Look out for blesting at noon. Continuc cast on

U. 5. 10 (is. 18) to Maonitowoe. Pick up Wis. 17 and go nerth to Caap

Ground whore lunch will be eaton. Continuc on Wis. 17 to Two Creeks or

Moro which is about o milc cast of the presont Two Crocks store. at this

point tho road which has sot ovor cast turns north ageoin. Drive in by

sidv of a ruincd warchouse. Tho forost bud is south on the beachs Picks,
shovels, and drills will be novded heore. Back track to Manitowoee whero

an carly suppor may bo obteined., Follow Wis. 31 with sidotrip on Wis. 148

ot castorn outskirts of Valders. Turn in first town road to left on Wis.

148 tnd pork cdrs neor piles of kiln wood ebove quarry. . Cars moy be first
turacd around for roturn to Wis. 31, Follow Wis. 31 to Chilton. Stop

ot Hotol Chilton which is just to right of Soldicrs Monument on mcin stroots

Third day.

Start ot 7:45 sharp. Wis. 31 to Brothertown. Thorc turn right a short
distancoe to scc boach gravel. Coars may be parked of turn to savo time.
s, 31 to Fond du Lac. ¥atch out for Park 4vonuc and turn south to avoid
moin stroct with hoavy troffic, stop- and-go signs, otc. Follow Park Avao.
to ond of pavement to south, thon turn right to main strecvt and pick up

U. S. 41 (@is. 15). Follow U. 5. 41 (Wis. 15) to Theruvsa. Watch out for
stop ot o kamc Sewdli of Byron and DO NOT STOP ON PAVEMENT for troffic is
very heavy on this rooad and the place is just over a risc. 4t Thoresa
turn right on Wis. 67 and follow that to big highway junction ot Neosho.
Stop herc to sev esker. Turn left into Wis. 60 and follow to Hartford.
Pick up Wis. 83 and go south. Stop for lunch at a school house. Continuc
on Wis. 83 to its junction with U. §. 18 (is, 41). Turn right until Wis.
67 is again roached ond thon turn south on that following it to Eagle.
Horo dutour will be made to cast. CAUTION: LOOK OUT FOR ARTERIAL STOP

AT FOOT OF STELP HILL ON ENTERING EAGLE. Roturn from trip cast on wWis. 99
end follow Jis. 67 southwost until noar whore it joins U. S. 12 (Wis. 12).
Follow C. T. K to cornors north of Ecst Troy. Turn south cnd follow C. T.
G to Spring Prairio. Thorc pick up Wis. 20 cand follow some to Delavon.
Stop ot Dolavan Hotel for supper.



1927 runuing orders, p. 3.
Fourth duoy.

Start at 8:00 sharp unlcess othorwigo inforucd. Follow Wis. 20 west to junction
with Wis. 89. Uis. 89 scuthuast to Walworth. Detour to Fontuna gravel pit

on Wis. 36. Roturn on towm road to cast and on C. T. E for short distance,
thon durn south on woraine into Illinois. Follow loador on town roeds in
Illinois. For a short distonec follow Ill. 19 turning right off it to

wost across low outwash plcin. Go due west $o Ill, 23 which is pavod.

Follow Ill. 23 into icrengo where pick up Ill. B ond go west to Bolvidere.

A, School House on Ill. 5 wost of Belvidoro turn south on tovm road to

Ircmc. Park cars just occst of overhead railway crossing. Lunch will

probably bc eateon hore. Go wust and thonce duc north ot first turn north
across I1l. 5. Coution: look out for heavyrs traffic in crossing. Follow
leader on town roads to north to Rosco, Ill. Hore pick up old Ill, 2 which

is paved and follow until Vis. 13 is pickoed up south of Beloit. If tiumc
pormits o stop will bo made ot Jonesviliu to sou one of the lerge gravel

pits. Return to Madison on Wis. 13, no stops. Supper may be hnd at Jencsville
or postponced until Madison is roachod.

CAUTION. Although this trip will bo made as pluascnt as possiole plouase
remember it is not a plucsure cexcursion. Do not forget to usc tae maps.
Your bearing on the trip will have an important offeet on your grado.

Lost yocar onc student was givon a very low gradu because he alweys sat down
and nover helped in any worK. PLZASE DO NOT TALK #HEN THE INSTRUCTOR IS
TALKING TO THz CI48S8. 411 notos aro to be handed in oven if you clect to
take the oxamination instcadiof writing a roport. This oxcm will wmainly

bo on things scon on the trips including somc whérce no stop could be mado.

30



CEOLOGY 143 Field trips, 1929

General. The first long field trip will start from Science dg11 at
7:45 sharp on Saturday, lMay 11. Work on field trips is divided into three
parts: (a) reading of references before going on trip cach student making
a five to ten minute report on some feature to be seen on the trip at the
last meeting of the class before the start, (b) field work in which every
student is expected to keep notes, and {c) review at next meeting of class
after return followed by either writing of a report on the trip or taking
a written oxamination ol fecaturcs studicd on the trip ineluding relatcd
subjccts studied in class or in reading. It is urged that as many as
possible write reports.

First long trip. On the first long trip the following will be
studied: (a) proofs that the glaciation of sovthern Wisconsin and northern
Illinois occurcd at not less than two distinet stagces which differ grestly
in age, (b) the Waterloo bowlder train in its relation to possible stuges of
glaciation, (c) evidence of oscillations of thc margin of the young or
Wisconsin ice sheet, (d) topographic differences of the older drift af¥ta
in relation to possible division into drifts of different ages, (e) rclief
features of the diffcerent drifts-drumlins, eskers, moraines, etc., (f) the
nature and topography of the outwash deposits, and (g) loess deposits and
soils.

Maps. laps are furnished to approximatcly half the class so that
everyone can bc gble to sec a map all the time. Use the maps and follow the
route. It is o good idea to mark the location of moraines, etc. on the maps
using Aldens map &s a guide. One Alden map will be supplied in each car.
These must be returned after the trip as must also the meps of the Harvard
quettrange, Illinois. Ixcept for these students may kecp the maps.

Notes. So many features will be seen that it is not possible for
anyon¢ to carry all the information in his head. Therefore notes are necded.
In taking notes give locations by section, town and range. Private systems
of "locelity numbers™ are a bad habit which will later have to be outgrown
s0 these should bc avoided if possible. Time prevents stops at all points
so keep eyvcs open to see what can be taken in on the run. Remember that
those who appcar to be intcrested and who look at things instead of waiting
to hear about them make the best impression. Tools will be¢ given in charge
of students who will each be help personally responsible for secing that

whatever is given to him to look after is safely 10udcd up after every
stop and is returned a2t the end of the trip.

{Route. Dircctions as to route arc given to everyone so that if one
car should be delayed therc will be no excusc for not rcgaining contact with
the others as soon as possible. If in doubt as to where the rest of the
party is on the route ask at service stations for cars with red flszgs.

Leave Madison on U. S. 18 and follow this routeto Junction with Wis.
67 near Dousman (church on N.W. corner, Masonic home to S. W.) This route
takes us through the drumlin-ground moralne district. At scveral points there
are weak moraines-watch for them and note the gravel deposits. Note particular-
ly one just ccst of Cambridge necr beke Ripley; suggest what this deposit
really is. VWhat criteria did Alden use? Sugrest origin of Golden Lake.
Going on along U. S. 18 to junction with road north to Delafield note and
account for the terraces which are higher than the land to the west. What
made the west bank of the strcams which depositcd these? Comment on Aldens
criteia used in his mepping. Turn north to Delcfield and go around Nagawicka
Lake following the leader. Explain the lake basins. Pick up Wis. 19 (look out
for heavy trufflc) and turn cast. Turn south on Wis. 83. Stops will be msde
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to sce outlet valleys. Comment on kcttles in bottoms of these. Continue

south of Wolcs on Wis. 83 to junction with C.H.E. Feollow this to North

Preiric. Note charccter of outwash cnd terraccs. Pick up Wis. 59 and felloﬁff’,,#;f*"
to Bogle. Turn cost on Wis. 99 ond follow to junction with Wis.' B3 ncar T o]
Muckwanago. Study outwash terraces. Comment on changes in glacial draincge

which produced thcse. 2au-epee4_l_aiLggi;gg”IQ_Ihambaaalnlﬂhnnanxﬁnag“_f

htghLa—#e:x*cas-%kaﬁ—%hesp—meﬁpeér%yhﬁédenu Go south on Wis. 83 to Junctlun
with C.HeJ. and thencc west on letter to Junction with U.S. 12. Follow

U.8. 12 west to Vhitewoter with stops to study the Interlobate. Comment on

the pitted plains south of the moraine in roference to time of ice occupation.
by the fwo lobes. Account for difference of moraine betwecn here and neer
Wales. Explain the method of formation of the Interlobate. Pick up Wis.

89 and go south to interlobate angle neer Richmonc. Look for kettles in outwash
outside the Johnstown Morainc. Are such common? Vhy? Continue on 89 southeast
tc Walworth. Visits en route,to zlacial outlet end tcrraces along it. Watch
the leader. If-time—permits vigsit will be made to the Fontono gravel pit.
Stop at Wayside Hotel, Viclworth where rooms have been reserved.

Second da%' lT’Tontana grovel pit was not visitedcfore 1t 15 reached--
via.dis 36+~ Pidc trip ezst on C.H.B to overhead R.R.X. Backtrack to wecst.
The southeastcrn extension of the Darien Morcnine will be considered. Should
the weather be dry trip south into Illinois will be in part on town roads but
if it is wet follow T11.23 to Harvard and thence Ill. 19 southcast to point
where the continuction of the Darien cen be seen on the northenst side of the
road. If dry take town road west to Ill. 23, if not backtruek snd pick up
same routc at a filling station south of Harverd. Go south en Ill. 23 to
Marengoc. Note the topogriphy cnd material of Marengo Ridge and comment on.
its cxtcnsion northward into Wisconsin and rclation tec Lake Gencva velley.
From Marengo go west on Ill. 5 (U.S.20) to Cherry valley. Stops to study
depth of weathering in this oldest Wisconsin drlft»_(hhat was this drift first
called? At Cherry Valley turn right on town road!#dd follow lecader north
across country to Roscoe. Observations of the d&hplv orcded and loess-covered
drift will be made along this route. Contrast with drift seen between Marengo amd
Cherry Valley. Dxamine the cld c¢roded drumlins found on uplands. At Roscoe
pick up cld Ill.2 which is paved and fcllow nerth to Beldit. FTf-time—permito—
gO,h@’*hﬁ&ﬂgu&anL$1—l4~$GWQLlhhﬁﬂw$h£ﬁﬂgh -0)a- ¢rift-ares; themee-morth-on-iis.
; —wost on Wisv-20-ovir croded -outwash plain to
ille . ssviddetorges-erpgrovelb-pit, In-casec of lack of time
route will be north from Beloit on U. 8. 51 with trip to gravel pit at Janesville.
Go north of Janesville on Wis. 13 Q@é—tn?e—GvH.A"mnst~en—?fége—%e-6uncttvn*w1ﬁh
Cr+H.Ha Nebe—theold-morsines crossed-on this routc.. . Study-denth-ef-weathering.
Ge_north._on He-te-¥isv 15-end. follow that to ﬂhdlson. Ag far os Evansville
this route is on or close to the outer edge of the Johnstown Moraine. Route as far
gsouth as junction with Wis. 92 will be visited on another trip.
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Second long trip

First day-Saturday, May 256 - .-
Class will meet at Science Hall, front steps at 7:45 SHARP. Follow U. S. 151
to Columbus. Route is mainly on ground moraine with two faint terminals.
Note how these can be distinguished. At Columbus pick up U. S. 16, follow to
turn south, thence east on Wis. 60 through Hartford. Note drumlins and eskers.
East of Hartford turn south (dangerous turn if missed as it is just over a rise)
on town road to big kame. Turn cers south of the kame and return to Wis. 60.
A% or near junction with U. S. 41 pick up C. H. J and go north to Wis. 68
through Interlobate Moraine. Go east on Wis. 68 to West Bend where north on
Wis. 55 to Barton. Thence cast on Wis. 144 until Wis. 28 is picked up.
Follow 28 along the Interlobate to beyomd Cascade where turn straight north
on C. He E to Plymouth. Go west into interlobate terraces on Wis. 23. North
on @. H. P to grmvel pit near Glenbeulah, Thence C. E. A to Elkhart lake.
Eost on C. H. A with stopspt edge of red drift and at gravel pit)to junction
with U. S. 141. 'North on 141 to Manitowoc. Detour to clay pit-follow lecader.
Take Wis. 17 to Two Rivers. Hotel Hamilton on west side of main street.
Vateh for stop at beach gravel plt south of Manitowoc. T timc EXeUrsiomT—te-

ea nea :
Second day-Sunday, May 26. =
Time for departure will be announced. It is importent to make an early start.
Go north on Wis. 17 to east of Two Creeks wherec road turns from east to stroight
north. Paork cars et turn and walk to becach near ruins of o0ld dock. Go so:ith
on beach to sec forest bed. Good cxposures arc found on creek back from shore

as well as in lake cliff. All tools will be needed here. VWhat is object of bor

ing here? Be prepardd to discuss 31gnlg}cancc of the forest bed. Bscktrack
to Manitowoe and go west on VWis. 31 to *Pond du lac. Note the aren of.gray
drift near Chilton. A% point to be determined leave 31 for detour on' The
Ledge"”east of Fond du lLae visiting drumlins, Nisgara Bscarpment, moraines of
gray ond red cge, leke beach grovel pits, etc. Pick up Wis. 23 and follow
through Fond du Iwﬁrestto Montello. Watch for the moraine of the red drift.
Account for its lorge size. VYatch for eskers west of Fond du lac. At Ripon
meke o detour to Kroll or Ripon Limestone quarry to see the gravel seam.
Comhrare explenctions of it. West of Ripon note thc cscarpment. Most o f the
remeinder of the distance to Miontello is through the bed of Glecial Lake
Oshkosh. #Account for lack of scdiments and bcaches. 4t Montelle cxamine the
drift above the quarry =snd the chaotter marks and strice on thc grenite.
Procecd west on 23 to U. S. 51. Go south on 51 and pote the sandy nature of the
drift and the imperfect drumlins north of Portage. ﬂe&r Portage note the old
outlet of Glacial Loke Oshkosh.. At Arlington turn right on Wis. 60 and pick
up C. H. 6. % south on € to C. H. ¥;—tkonce west to C. He E and on that

to Wis. 113 and on 113 to Mcdison. This ares-south from Portoge is nearly a
ground moraine but a few eskers mayfhe seen.

Report. Option is offered of either writing o report on &ll the field

trlps or taking an exam on same subject plus class work bearing on same things.

It is urged that as many as possible write the report. The report must be neitd
o narrative nor an abstact of reading. %t should be divided into (&) sedtions
dencted by center heading each of which is cdevoted to a particuler problem
or & general subject, aos for instance, Drumlins. Each scction should be in tura
subdivided into parcgrophs coch of which is devoted to o particular phasc of
each problem or subject; parcgraphs should hove underlined side hecdings.

It.is sugeested that pi rog:cophs be (o) general statemert of problem, (b) des-
cription of fucts as briefly as possible with rcgerences to literature and
ficld notes for fuller datc, (¢} interpretation and discussion of opinions of
%%%ggren% % wthoritics. Great carc should be token tc separcte facts from

PLERARLLEES e soh oiie opinions as evidence but give the reasons.
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Do not say"this drift is ——-=—- because ——-said it was" but instcad "e——-
concluded that this drift is of —---age because of the fellowing reasons.”
Be brief and to the point. Do noct put in diagrams unless they are mace eon
essential part of the discussion; iscleted drawings or maps which cre not
merticned in the text are o detriment. Diagrams are in general better than
photographs but if lotter are used care mast be taken to indicate clearly cn
cach with ink or & kcy sketch just what features are shown. Aveid usclcss
repfticn of litercture but summarize ané be sure to stete clearly where you
saw the evidence in the field. Fer instonce it is encugh to say " Drumlins

were seen along highwrys ——-— betwgen —-—- end ----. They core deseribed

in dctail by in . Thelr origin is discussed in —=-e——e=es and -——f
Ne—imformtiion—on cTigirwes ohtoimed—imthofiedd,"  "The -----drift is
locelly coverlein by gumbotil os proved by & boring mode by the closs ot -———- oM

Elimincte o1l uncescrtials cnd the repert nccd not be very long but it must
stctc where you went and the rcasons for the intcrprct:ticn of what you scw.

t is best to meke o rough draft snd loter rewrite when this is "ecld".
Rewriting will enaoblc you te condernse the first version. Repcrts by cther
studerts in previous yeors mey “¢ secn ot the office. This year en outline
mep showing moraines snd leke borders will be furnished. Usc several copies
coloring them from publishecd meps. Use one for present geology cnd others to
illustrate different strges of glocietion in areaseen. On thesc show lines of
glecicl drcincge inferred from deto on meps cr scen in field cnéd submerged creoas.
These meps should seve o great cmount of writing. Mops will probebly clsc be
useld in the cxominction for those whc do not write reports.

References. Alden, W. C., Quaterniry geclegy of scuthcasterrn Wiscorsir:

U. S. Gecl. Survey Prof. Paper 106, 1918.. This is thec most importent work on 41
region ané shculd be run through with rcasonahle detnil. Js4it the chepter
on bed rccks cnd the cdescriptiopof regions not scen on trips rnd it will not
be ¢ very long task.
Alden, W. C., The Delavan glacial lcbe: U. S. Geol. Survey Prof. Puper 34y
pp. 22-66, 72-87, 19056, Use the mcps showing stoges in glecicl retrect but
remember thet mcre reccnt unpublished work in Illinois medifics the Deleven
lobe to & small protuberance of the Lake Michigan lobeq mafv)

~—Leizhton, M. M., The diffcrentiation of the drift sheects of northwcstern Ill-
inois: - Jorr. Geclogy, vol. 31, §p; R65-281, 1923.
Thweites, F. T., & glacisl giavel seam in limestonc ot Ripon, Visconsin:
Jour. Geelogy, vols 29, pp. 57-65, 1921.
Mertin, Lewrence, Phrsicsl zeography of Wisconsin: VWisconsin Geel. and Net.
Hist. Survcy Bull. 36, pp. 110-128, 221-264, 290-295, 1916. MNot in-—eemiwsew
Goldthwait, J. V., The sbendoned shore lires of costern Wisconsin: Wis. Geol,an
Nat. Hist. Survey Bull. 17, pp. 58-62, ctc., 1907.
Other rcferernces con be obtained ir the Outline. A mep of ncrthern Illincis
showing clder interpretotion is found in U. 8. Geol. 5urvey Mon. 38, p. 24.

Subjeets of second long trip include (o) the red drift, (b) the forest bed,
(c) cvidence of glacinl erosion in costern Wisconsin, (d) Glacial Lake Oshkosh,
(c) eskers, (f) ehotter marks. More information on Gk cial Ieke Oshkosh in
Wis. Bull. 69, pp. 37-42, 1928.
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GZOLOGY 143
GLACIAL GEOLCAY
Direciions for Southera Field Trip, 1930
Insroduction. Work on ficld trips is divided ianto thres phasses: (¢) reading

end reperting or refereaccs before goiny on irip, each stulent makiar an orel and

¢ vritten rerort on s-mething whish will be seea on whe irip, {b) field work
“uting which every studeat Is expected to kee) notes, and (:} zoview cf things
sosn on the trip tc be takea vp «t firsi westing of the class after roturn from
eash of the long trips. Note tiuat option is ofiered of either (a) vriting o
report on all the field trins or (b) teking a written esamination on featurcs
studied on the tri § including related subjuccs seudied in class ond in readings.
1t is strongly urged that os .any as possible write tie report.

iieps. Topgraphic meps wh.re available will be furnisied to ap roximately
half the cluss siace it has been found that such is enough. Students desiring
to keep a set of unps may do so but copies of Alden's map and of the warverd
cuadrangle , Illinois must be returned as the number available is very small,
Studenis to whou ti.ezs maps ore given 