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GEOLOGY 143.
Golendar, 1822,
. FPeb, 6. Orgenization; value and status of glacial gecloay.

Feb., 8. Modern laciers, especially Greenland: Shaler and Davis, pp. 32-37;
Bobbs, ppe. 97-101. 1195176 or Russell, pp. 133-145,

FPeb. 10« Glaciers uvf antartiea; Hobbs, pp. 186-289 or Tillmn, thesis,
18T, Jp. 23-61.

/. Febs 18: Tlecry of alacial meticns Shivler and Davis, op. 139-161; zussell,

Ciazp. IX; Chomberlin né >:1isbury, vel. 1, op. D886, 294-308.

/ Feb. 16. BEwvidence of Pleistccene 31 ~ciasticn; Pairehild, im. Geologzist, 22,
PP« 154-165; Si=ter ond Dovis po. 38-48; G. F. right, pp. 122-133,
Salisbury, Jeur. Geol., 2, bp. 708-724, 8357-851.

_Feb. 1. Centers cf glzeinticn; Chamberlin mamg Tyrpll., Jour. Geol.s 6,

Pp. 147-160; Upham, Int. Gecl. Cong XII. op. 513522: Tyrell, Ibid.,
po. B235-535 (parts): Poirchild, W @ecl., 22, »p. 165-187,

3 /Feb. 20, Striace. Chamberlin amé3Tisebwry: 7Tth Ann. Repb., U.5:G.5., D2
£ 158-248; Shaler 2nd Davis, plates XX, XXI. '
Feb, 24. Glacizl ercsicn; Shaler and Davis, pp. 49-60; Tarr, Bull. G. S. 4.,
V4 5, pp. 339-356 cr Folic 169, p. 16. Russell, inn. Rept., Hich. Geol.
Survey, 1906, »p. 29203 Fairchild , Bull. Ge S« Ae, 16. pp. 1374,

./’l Feh. 27. Orimin of basinsg ¢f wweat . .kesg Tayler, Us 5. Ge 3¢ Mo, D3, 3.
: 316-518, map. »late II; Chanberlin. gecl,., «f 7is., 1. pp. 252-259: 2 ¢ 9=l
"¢ Martih, Wis., Bull. 36, pp. 222+2397 Grabom, M. Y. 3tate rudeum Bull.

45. »p. 37-5b4. ' ey

March 1. Bovlder trains, etc.s Buell, 7is. icad. Trans., 10, pp. 485-509;
Salisbury, IviG., 6, 2. 42-50; Croshby, i @eol., 17, pp. 203-234.

‘/’ March 3. Glaeial till, ete., Gresby, Eeston [cc. Wet. Tists, Pree. . 25, oo
o 135=940; 3] 3abary, Jo i Yerdle 8 . 426-4%2y 21lden.  U. 5. B 3. 0ok,
Paper 34, wo, 72100,
\ ey Aol
v  Merch 6. Presl-ocisl topogrophy; G. F. Jrizht, ppe 2968-312: aldeng U S 35
Prof. Puper 34, Dpp. 1i<183 ihvp sreollen.
Y Mer. B Teruiinal mcraiues, general: Chonberlin, Gecl. of Wié., 1, Pp. 275-282;
3d drm. Redt., U. 5. 3. S, 2. 310-314; mep exercise.
\ / o -—, .
£ _I&r, 10.  Moraire in eastern States; T;;gm%iima gecl. 5, pp. £21-466;
e i,'z'-M/Fuller, U. S. B 3. Prcf, Taver 82; S2lisdury, N. J. State Survey 5;
BT e o G B URigh, Pp. 205225 r 0. 5. 0« 5. Bulle 58; oo ow vk,
S AR 1w ]

o TRrs 18 Ferain il o rijeala £ Wié.ﬁ ilden, U. S. G- 3« Pruf. Es,pér 34, DD.
30-38, 53-55, 63-56; Prof. P.par 106, pp. 209-220, 230-237; map ork.

3“51‘-1‘. 15- Dm!'ﬁin’.‘»: .4.1'5.81’1, U‘« 3- ";1"'- S- Bu.ll- 2’?5; Fiirohil'i., I“In Yc atﬁte

o/ ¥useu= Bull. 111; Tarr, um. Gecl., 13, pp. 393-4073 Shaler ~nd Davis,
plate XTIV: rap oxerciss. . .wal : W/ : /
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2.

~Mar. 17. Outwash nlains and terraces: Tarr xnd Martin, Alaskan Zlacier
studies, illustraticns of =mdern cutwash nidiase Salisbvury, N. J.
St:.te‘ourvey= 5, pp. 124-130; Carmmn, Iowz Survey, 26, pp. 357-414; mip
exercise. .

\/ Mar. 20. Outwash in Jisccnsing Martin, Wis. Bull. 36, pp. 138-167; Alden,

U.S.G.S.Prof. P..per 34, pp. 25-62; Prof. Paper 106, pp.@ 236-245,
263-269. .- ;

/M:lr. 22, Kames and nitted plains. S lisbary. N. J. State Survey, 5, pp.
115-124; J-ur. Gecl., 4, 1P 94:8-9’?00 aipehild, Jour. Geol., 6, pp. 589-
596; mep exercisé.

A:.i'. 24. Deltz2s. and nonglacial terr.css; Fuller, Jour. Geol. 7, pp. 452-462;

Davis, Bull. G. 5. A., 1, Dp. 195-202; shaw, Jeur. Gecl., 19, pp. 140-156;
M"'rtin, Wis. Bull. 36, pp. 119-122.

.F

(/Iéiiar. 2% _‘.Sl{ers" Crosby, Am. Geol., 30, »p. 1-38; Davis, Boston Soc. Nat.

. Hists Prcec., 25, pp. &77+499; ﬁ,‘*fw‘b::-nweL Jowa secad. Sci., 21, pp. 211- )
214; Stoweyll. 5. G, 8. Mon. 54»; PP 560—458 O Jeur. Geol., 1, PR, ,..£'=&—954"
m?—@*@m&&se _,Jv;) C/VJ

/Mar. 29. HMarginal lakes; W. B. Wright, pp. 338-343; Leverett, Mich. Acsxl. 301.,
: 12, pp. 19-42; Leverett and Taylor, U. S. G. S. Mon. 53 (su.mry) sz

—

Mar. 31. = Iake igassiz, ete; _.ngﬂston Jour. Gecl., 24, pp, 625-638; W. B.

rizht, pp. 174-196; Smse\m?%raog &AMM ~State-Surs |
W&M-

./&pril 3. Defirmsticn cf shirelinss; . B. Uright, pp. 387-406; Leverett and
TC‘.SF?OY, U Je G-- Do M'ln. 53 C.i.-.l-b_}' 250

anril 5.0 Midsemester 3xam.

SR o o) N 8 Yoess; W. B. virizht, €hep. X, parks referyine to U, S-; Shimek,
=

Jour. Geol. 7, 2o 122-140; Towz icad. dci., 5. l&t{tﬁ- Udden, Tull. e R

G'e S i:Lc’ 9; ‘3:_3- 3"90 /5 5 7‘— f ) ¥
April 10. TLoess_ cont.; .lden ~nd Leizhbon, Iowa 3uwvey, 26, pp. 149-164:7Y

Garivn, Towa a,wvay? ‘26 9. 329-~-356r Iavarett, U. S. G« S« Mcn., 38, et

pp. 153-1045 3cils mns) m’f{’ L2 oy e

April 19. D-ift sheets. intreductinn; Saliszbury, Jours ;,'1., 1, pp. 61-84;
ghnmterlin, Jonv. Jecl.. 4. ©o. 872-875; Chanberlin amd 3 11amry 3,
¥o. 382-534.

P ipril 21. Trosion 23 = tiue muasurc; Leverett, Am. Jour. 3ci.;-28 (1909),
€ o DD. 349-360; f1n, To7 290l. Surv., 6, op. A55-476; Harshey, Am. fGecl.

12, e 3TL-22¢ = L
smnl 24. Featliering .5 » tiwe .weasure; leverett, cont. :Udden, Jour. G-ef“le.'
21, pp. 564- 56‘7 Alden, Jeur. uerl., LB 0P 691«709 ¥3y. Jour. Geol.

Anril 286, Nebraskan, Jer:i-n rd :ftonian: MeGze. 11th Apn. Rent., U.3.G.3.,
TDs 472"510 540~ 5&5; F 1;_"':“53’ 1! JE fean vy ey, 5 Te 187 '189
751~782; Shimek, BIY. G- 3- A., 21, po. 119-140; Bain, Iowa Acad. Sc:..,

s et T gy

3 Pp. 86-101;5 Carmn Towa Survey, 26, v, 214-429, s
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(o

/]"!ay-é Toyonto. .Goleman. Jowr. Zecl., 9, PD. 285-—310 Aﬁ. Geol., 29, pp. 71-80;

F - g
- 4
May 32, [ §eilss  Teotuvs. 2 X
My B6. | Jecncwic prchlens; Lectwes.
ok : 1 A
= 24 = : :
Moy 29, Ricld ot nds: Yeoturé. 5 V'l
1 ah = B i vS s e g

3

b;/;ipril 28, K.nson, Yormouths Hovrshey, An. Geol., 28, pD. 20-25; G=lvin, An.

-‘G&O—lo, 17, ppr._l 9‘03' I,"Vel‘ett, Us S¢ Gn S! l\ﬂonc 58, ppo 105"’124! Gar-
‘man, Iowa Survey, 26, Dp. 320-338.

ARy 1. Illircisn, 3anzanen. leverett, 9. &. G. S. Mon. 38, vp. 24~-47, 89-97,

125-150 Leveredt, Mon.. 53, pp. 63-72.°7

M_y 3. Iovan. - Maeu ~Men, 38, pp. l-al-iii%« Galvin, Jour. gecl., 19, pp. 577~

602. Alden and Iesighton, Ia, W survey, 26, pp. 55-181.

Bull. G. 3. A, 26, bp. 245-254.

b

fid
7

ffLyB—. Zarly Jisce: ﬁlL Peorian, Lote 'isconsin; Teverett, U. 3. G. S. Mon. 38,
Po. 185-190, 317-318; T.eve"'ltt ken. 53, pp. B-29; Carman, Icwe Survey, 26,

P 251-293: :lden “roi’. P mr 106, pp. 310-323;

ylé- Swairy; O2lvin B(ﬂ,l G; : heg 80,070 JEE-10805 ,'1“:i.31:t & B, TN

|
575~615; Feizat, Y. B, Dp. 161-173; Srigidb G- R, Iub. G2ol. Qonz. XII,
TD+451-453. — -
‘2_ ]

'i&y ¥ Gause uf ti:e Tlacial perich: :..‘..3.\,&_ 2l Davis, op. H°=91; Trizht, V. B.
23 i c:‘.‘.--._':}uu ).III ‘:Iv H’Ltll’;ton- ml G'o .)a ._il’ 25; 131.). 4:77“'5900 :

94 > - ----‘-'--..__'\'-.;:"’-'MJ 2

Yoy ﬁ*_‘@laciax clinfte. ~ Sialsr o DaFis, wps 105=11T; Triht,y We

Bi, G280,

AL SacksSe Brooke suartd  Jolrs ?uv“" "-*rﬁ.t S3Cm., 40, @ B3-11.

e p———

Ma=3P.  TiYe 10.eidl peridd, shaffer avnd Duvis, wp. 119-1363/ Vridit, 7. By

9’3- 521 "‘30' LA G Fi, Dol A22-4440 By, 16w Survey, 23.

Ry Té; Post=glacial time. Fannister, Jar. Jecl., 5, M—’?w' ulgﬂt
. G ?-' ‘913- 5'2?._‘_){_-). M.Ltclil\.li)a" Bul].. e .Ju A.e 28' ppt 1 8"‘141' Triylc-le
2t Tayler, Folio 190, -Hp. 0-25- Sardescn, Bull. B3 Ye, 19, S 2508,

%

-qy 22. The Doiftless .reay Sharbe:lin and 5..?isbu1‘y, Bth s Agotd, | U Fe G B}

/ ?PQ ’2"" D”' ?1-‘-‘t;- i ‘,1‘8 B'(-J.- B 56 Ve -"‘108.

" gwe {j Piial Tmou g, = a
Tt TiThelt ."20 I8 ,
20|22 23] % a4l 280 T :
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Wazia]l Yealoly, Feglozy 143 Sdlendar, 1923 (&Y AR dff
Glacial Geologzy, Geology 143 Calendar, 1923. g _L{ =ﬂiw&h,?
" %ab.5 Praliminary 1g ey ‘7‘ 1%
Feb. 7 No class o idlkw,gj TP e
Fet.9 Greenland: Hobbs, 97-176 or Russell, 133-115 7l -5 » Ot

L{ku"‘

] O G APANT T

Feb.12 intarctica: Hobbs, 186-289 or Tillman, 23-61Y v

Feb.14 Glacial motion: Russell, Chap.IX or Shaler and Davis, 139-161; Chamber-
lin and Salisbury, 1, 308-323.

Fab.16 Zvidence of glaciation: 3.F.Wright, 122-133; 3alisbury, Jour. Geol. 2,
708-724, 837-851; Fairchild, Amer.Zeol. 22, 154-165.,

“eb. 19 Glacial centers; Copy Chamberlin map of N,A.; Fairchild, imer. Geol. 2:
165-167; Upham, Int. Geol. Conz.XI1, 515-522,—1% 7 plom -

¥eb.2l Striae; Chamberlin, 7th Ann. Rept.U.5.%3.3., 158-2i8; map giveh out for @&4ﬂ

Feb.23 Glacial erosion: Tarr. Bultl. . 8T.1.5, 339=3566 or UsS.3.3.Folio 169, 16; ;
1Gilbert, BallsZ.8. 0. 10, 121-130 or Fairchild, Bull. 3.3.1. 18, 13-74.

Feb.26\Basins of Great Lakes: Leverett and Taylor, U.S5.G.5, lion. 53, 316-316,
plate II; Martin, Wis. G.5. Bull. 36, 222-239; Alden, U,5:.%.3.Profs; Pare>
106, 126,

Feb. 2§ Bowlder trains etc.: Buell, Wis. lcad. Trans 10, 485~509; Crosby, Amer.
fGeol.17, 203-234. :

‘lar. 2§6lacial till: Crosby, Boston Soc. Nat,Hist Proc. 25, 115-140; Salisbury,
tour. Geol. 8, 4gs-4z T

ar, 5% ¢glacial topography: Alden; Prof Paper-3+4, 14-18; map problem dus. ¢ V1
Har.g;):erminAI mpraines: map exsrcise; Chamberlin, Geol. of Wis.,1, 275-262 or

Srd. Ann, Repte 1.35.0.3., 310~314.
akecopy 0f map of moraines of-cENTTATH:s. |

Mar. 12 Druml ins: map exercise; Alden, U.S.3.S.Bull. 273 or Fairchild, N.Y.Stzte
Museunm Bull. 111. :

Har. 14 Qutwash: map exercise; Salisbury N.J.3.S. 5, 124-130.

Mar. 16 Out@$sh, cont.: Carman, Jowa G.S5.26, 357-&14;L§haw, Jour. Geol. 19, 140-
ANy I g et ' = < on

s RS S

: v

Mar. 19 Pitted outwash etc.: map exercise; Salisbury, Jour. Geol. 4, 948-970.

{ar.21 Deltag: Fuller, Jour. eol 7, 452-462 or Davis, Bull, %.3.A. 1, 195-202:
Fairchild, Jour. Geol. 6, 589-596,

Yar. 23 iskers: Crosby, imer. Geol. 30, 1-38; Davis, Boston Soc. Nat. Hist.
Proc. 25, 477-499. S ’

Iar.

ar, 26 Glacial Great Lakes: V.B.\right, 338-343 or Leveratt and Taylor, lMon. AR M 1
53, summary or Alden, Prof. Paper 106, maps or Leverett, lfich. icad. Sei,’

12, 19-42, B .
Mar. 28 Pleistocene lakes: W.I.lWright, 174-196; Johnston, Jour. Geol. 24, 635- '/t

%

Yar: 30 Deformation of shorslines: V/,B,iright, 387-105 or Leverstt and Taylor, /'™
1on.53, chap. 25, :

-~

Arp.2 lMidsemester exam. .April 4-10 2aster recess.

i Wt
PEE S X ! AL
Apr. 11 Te=ss: Shimek, Jour. Geol 7, 122-140: Shimek, Iowa Acad. Sei. 15, 57-75; ° ‘tEVQ\Na
Udder  Bull, G.S.4. 9, 6-9. g2 e A e A»."w
\pre 1. loeis, cont.: W.B.Wright, chap.X; Alden and leighton, lowa (.S. 26,1 i
: 1:4-154 or Carman, Iowa G.S. 26, 339-356, { 1%

e X &Y ; o il o
o Bota
".__3"‘\‘-;; o i {\ { : i v

\J



923 calendar cont.

Apr. 16 Drift shests, general: Salisbury, Jour. Geol 1,X&XfR¢x 61-84; Chamber) v

Jour. Gool. 4, 872-876 or Chamberlin and Salisbury, 3, 382-394.

ipr. 18 Brosion 2s a time measure: Leverett, imer. 77, 349-358; &
pof

pain, Iowa G.S. 6, 433-476; map exercise,

ipre 20 Weathering as a timv maasure: Alden, Jour. Geol 17 s 694=709 or Prof.
Paper 106, 151-155, 159"100; Bain, amar.Geol 23, 166-176. :

29~ 13

spra 23 Weathering, conte: K2y :tnd Pearce, Jour. G=0l. 28, 89-125; x/ilder
Aova/ G.8./10/ 894¥57¢ Leishton, Iowa icad. Sci. 22, 19-20s

"pre 25 Nebraskan: Ifc.Goe, 11th. inn. Rept. , 472-510, 540-5423 Salisbury,
N.J.3.5. 5, 187-189, 751-782,

.pre 27 Aftonian: Shimek, Bulle. G.S.4. 21, 119-140 or B2in, Iowad jicad. Scle D,
86~101 or .mer. Geol. 21, 255-262 Ca.lvin, Iowa igad. Seci. 17, 177~180.

A

Aprs 30 ¥ansan and Yaymouth: Hershey, imer. Geol. 28, 20-23 or Leverett, lon.
38, 105-124; Carmn, Iowva G.S. 26, 320-338.

Ry 2. Illinoian and Sangzamon: Leverett, Mon. 38, 24-47, 89-—9'? 125-130; Levers:

" and Taylok, llon. 53, 6372,

"Ry 4 Ig\sian- Calvin, Jour. Gecl. 19, 577-602; Alden and Leivhton, Icva G.S. 26,
""181. 8

‘lay 7 Toronto: Colemanm, Jour. Geol. 9, 285-310 or imer. Geol. 29, 71-80 or Bul:.

G‘Sba&. 26| 243-254.
lay 9, Peorian, Jisconsin: Leverett, ifon., 38, 185-190, 317-318; Leverstt and

Taylor, lion. 53, 28-29; Carmn, Iowa G.S. 26, 251-293; ilden, Prof., Paper

106, 310-323. B
Y2y 11, 12, 13 Long field trip d2t2 subject to weathar,

ES

I"Iay. 14 Raview of trip.
1ay 16 Summay of drift shests: Calvin, 1 G.S.1. 20, 135-152; G.F.Vright,
575«615; V.BJliright, 161-173.

HMay 18 Cause of zlasiation: Shaler and Davis, 69-91; '."I.B.‘Ifrig’n:/,_cha.ps ETITE;
XIv.

ilay 21 Cause, conts: Brooke, Quart. Jour. Royal liot. Socs 40, 55-71..
Quaternary life: Chamberlin 4nd Sal isbury 3, 483-5358 Hay, Towd G.S5. 2%.

tlay 23 Postglacial time: Kindie and yaylor, Folio 190, 20—-25 Bamnister, Jour.
Geol. 5, 730-743.

llay 25 Zconomic problems.

ifay 25-30 Possible voluniary trip to Iowa.
June 1. Last meetinz of class. Field xaports due.

June? Final exam.

"Thirtyn
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GLACIAL G3EOLOG Geology 143
reglacial topography problem, 1923
New wall data furnished by J.J.Faust & Sons, Kaukaund.

R. 19 E'

Jonn brocks Drift 40 to shale 2

Durdas camning Co. Drift 43, shale 220, limestone 10 “otal 273
Imery sach Drift 33 to shale. Lotal 300.

John L~open Drift 106 (borad well)

:"‘!\AﬂQ‘E 5 Meyerih-€fer Drift 130, limestone 24, Fotal 154,

SESV 10
WS 10
W7 11
SUNT 11
WS 11
SESE 11
NEAE 12
W post

SwNE 9 Drift o0, shale 132, limestone 104 lirs. Schredk.

Hermaz Bloy Drift e:, shale 50, Total 134.

Fink Drift 103, shale 30, limestone 216, sandstone 33, total 382.
Jin«Gerritts Drift 69

Cbenschur Drift 96, shals 90, limestone 113, tot2l 288. ~Ia.tar at 142.
Plotz Drift 100, shale 163, total 263.

Henry Fink Drlft 78 to 'rra.vel.

B. Mickey Drift 72, shale 30, total 103.

14 Frank Wolfinger Drift 127, shale 61, total 188.

Center 15 Gust.Bloy Drift 100, shale 95, limestone 423, total 618. Very little water

/NS

o ‘Jill "i_J,Olf Drift 58, rocl:? tﬂta:l 111-

I post 3 Drift 20, shale 160, total 180.
NENE 34 St. John creamery Drift 28, shale 244, limestone 253, sandstone 10, total

T4 20,

Rs 20 E. : 535,

33 5 Drift 100, Big zas pressure blew out 60 yds sand.

S8 6
534 6

Harry-Stanell Drift 98 Big gas pressure.
H.lickay Drift 50, shala 80, total 130.

FEALAHS EAEF QU EFTT AL I ARG EREF AN EATDCRTAH A ATLN) &

S 7

John Flatly Drift 80, shale 31, total 11l.

7 7 M.Flatlay Drift 56, -shale 61, total 117.

_.,1‘” 7 Al. Ott Drift 115, shale and lime 132, tatal 247
BcE 7 dug. - Ite D¢lm 120, shile 61, botwl o L B A e S B
NN 6 Art. Stanell Drift BXE 108 to sand

NZE 8

iirs, Jtonsll Drift 121

SWSW 9 Zmil Dickfuss Drift 135 to sand-73as.

WSE 9 Julius Krueger Brift 133, roeck 167, total 300.

SENW 15 Drift 15.

NJNE 16 Chas Parsons Drift 123 N rock 445, sandstone, 5, rock 95, total 663.
NWiINY 16 iirs. Volfmeyer Drift 3493 to gravel.

NENE 17 Otto Weigert Drift 325 to gravel :

NESW 18 Brahm Drift 124, limestones 4, total 128 lMuch, wood, and moss.

NZNE 19 Schubring Drift 152 to hardpan~borad.

SWSE 17 Je Slineback Drift 401, rock 483, total 8684. 81 sandstone located 2m 5T

-Lo 21

Forest Jcts
R. 20 3.

SWIE 6 Juse “rittnacher Drift 40, limestone 139, total 179 Flow.

SINY 5 Jno. 2. Brittnacher Drift 191 rock 2 22, total 213,

SWSE 5 Gilson Drift 117 sand and gz‘avel. Store 140 to sand.

W./E 8 High 3ciaool Drift 175, shale 89, limestons 189, sandstone 65, tot 1 518,

gravel 1 55-—"l 5,

... W 8 3d.311is Drift 203(clay 120, gravel 15, sand and gravel 65), shale 11,

limestonae 208, sandstons 22 total Lmﬂ

T 3 post 6 MeGawn Drift 1?8 lmestone 27 FEHEIE IR vl {
!\Ji post 7 H. Roloff Drift 190 1imestone 29, total 212.
H‘i post 7 EREXX Spitz Drift 160 shale 43, limestene 9, total 212.

S¥33 s
H D)

Jno..Cl ney Jrift 125 borad.
6 aded 5 licyer Drift 72, Ilimestone 18, total 90.

1393 i’? fab; #ide ¥ Drist 155, shale 157, limestone 212, sandstone 51, tetal 575.

s 17

1.Clney Drift 78 bored.

:3; vt 18 1, J.Summers Drift 128 sand and gravel.

54 (wam



21-20 5. cont.
iJell records, conta.
% post 19 Jim Finnerty Drift 100, rock? 139, total 239
SESE 19 Summers Drift 70, bored. to sand. :
SENE 20 Jim Wall Drift 103, Iimestine 1, total 104
SWSW 20 RR. Drift 250, rock 50, sandstone thin, rock about 250, sandstene about
450 Pamarae log-in sand at 90.

Salt water. Inf. from G.l.Gréen.

SESW 21 Iirs. Hart Drift full of bowlders 76, limestone 41, total 117.
SESE 22 Henry Cowell Drift 72, limestone 8, total 80.

NUSW 28 Tom Forrsll Drift 35, 1imestone 59, total 74.

NESE 29 Jno Brick Drift 48, limestone 127, total 175.

SESE 30 Fox Cheese Facts Drift 218, shole 86, 1limestone 200, sandstone 30, v.534
Center 30 i« Summars Drift to gravel 70. bored,

W/SE 30 llechan Drift to gravel 68 borede.

Center 31 Geo. VanDe Vettering Drift 67 to gravel.

By post 31 llike Haase Drift 120 bored.

WWHW 32 Drift 130, shale 190, total 320. lMrs. Fox.

NM/SW 32 J.J.Fox Drift 130 bored.

NJNZ 32 Drift 107 to gravel.

SE 32 Dennis Keating Drift 67.

XMW 33 Johm Brick Drift 60, 1imestone 13, total 73,

RVNE 33 Tom.Brick Drift 80, ") imestone 34, "total 114.

T. 21, Re 19 E.

SENV 2 High School Drift 90.

NVNE 10 3ecall Drift 108 , limdstone 22, total 130.

NNV 11 Pete Befken Drxft 128, Iimestone 12, total 140.

NM/NE 13 Dan Summers Drift 134, rock 366, sandstona 34, total 544.

NENE 14 WmeBoartz Drift 140, limestone 69 total 209, c

SESE 14 BEd.Kerner Drift 109, shale 65, limestones 202, 28 and sh 97, total 473,
NUNW 14 Drift 127, rock 8, total 135. Dexheimer.

NENE 15 Leibergen Drift 130, rock 58, total 188.

SWSW 14 Freeman Drift 300, rock 7, total lo7.

SESE 15 Pat.Golden Drift 113, rock 261, total 374 in sandstone.

SWIW 16 Verbetem Drift 110, 1imestone 200 to ss, total 310.

SENW 17 Arnold Biese Drift 120 to hardpan.

NENE 19 liike Nytes Drift 112, limestone 5, total 117.

SWNE 19 latt.Feldkamp Drift 100, limestone 16, total 116a

SWSE 19 louis Schermitzler Drift 11z, Iimastone and sandstona 141, total 253.
§% post 20 Fahrman Drift 131, limestons 6, total 137.

SESE 20 Ilitchler Drift 111, 1imestone 200 sandstone 14, total 325.

SWHV 21 Chas<Clune Drift to haxrdpan 120,

SWSE 21 Tom.Clune Drift 67%, rock 272, total 339%.

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

E%- post 22 Volfgang Pritzal .'Drift 890, rock inc. ss, 227, total 317,

NESW 22 Hofner Drift 70, shale 90, limestone 201, sandstone 18, total 379.
MW 23 Frank 1@loney Drift 94, rock 64, total 158.

SESE 23 Juo.Fiym Drift 86, shale 108, limestone 215, sandstone 32, totzl 441,
M/ 24 Prank Schmidt Drift 133 +to shale.

F¥ENY 24 Audolplk Scjultz Drift 95, rock inc. 8s 321, total 416.

NENJ 24 Frank O8Neil Drift 81, rock inc. ss. 320, total 409.

NZNE 24 Edgar Bormeman Drift 95, rock 115, total 210.

SESE 25 Tom Cox Drift 156, shale 37, total 193,

# post 25 Van Den Vettering Drift 67 to gravel.

VENE 25 Jno.Bayers Drift 92, shale 17, total 109.

53E 26 TomeRoban Drift 61, shale and 1imestone 182, total 243,

3038 26 Jim Moffet Drifi to shale 76 bored.

NEfE 26 ODTFSEss Drift to shale 82 bored. Ed.Finnegan.

SV 25 /dam Holzschu Drift 14, shals 80, total 9&.

NESW 27 Xount jes Drift 14, shzale 72, total 86.

B% post 28 Fox Drift 2, shale 78, total 80 Shals outcrop.



21‘.-"' SE cont.
32 post 28 Fox Drift 2, s}nle 78, total 80 Shale cutcrcps herc.
' % post 28 Pat. Rchan Drif} 8, uhﬂl@ limastcne, sauwdstone 441, total 449.
>~ post 28 John Powers Drifc 89, shale 40, total 127,
‘E.‘. 29 Barney Jilpoit Drift to gravel 108 borad.
Gentex- 29 Theo.Barber Drift and rock 153.
‘7% post 29 Dan.Glaschine Drift 114, rock inc. ss. 258, fotul 372.
ﬁ- rost 30 Rupert Drift 131, limestone 22, total 153.
NI}S“ 30 Levi Rupert Drift 133. limestons 16, teotal 13%. Very little waters
WINE 30 Vm.Rohan Drift 120, limestone 28, %otal 148.
SWSE 30 Jim.0'Connor Drift 131 limestone ”"", total 144
NS 30 Aiam Killian Drift 131, limesione 2€, total 159. :
“% post L1 11ike Loderbauer Drift 142, limesione 2nd sandstone 209, total 35l
WWIL/ 32 (io.Kobbusen Drife 120, limestone 20, total 140.
FEXW 32 A.Meating Drift 131 to hardpsns .
SEiE 31 Frank Thilman Drift 135, limestore 19, total 155.
SESW 32 Frank Schmidt Drift 150, limestoue ?00 sandstone 23, total 373.
NESW 33 Ilike Maloney Drift 6, shale 200, llvrastonv 200, sandstone 55, total 461,
in road n’. of heouse shala oubcrors.
SEMW 33 Mike ‘elss Drift 6, shale 84, total 90.
SEZSE 28 Henry Pentermanm Drift 12, shale 138, total 150.
SWNW 34 Theo.Biting Drift 20, shale 5G, total V5.
NJSW 34 WmaBiese Drift 18, shale 66, total 84.
SENV 34 A.Tiesling Drifi 15, shale 85 total 100, :
B} post 34 Fassbender Drift 14, shale 208, limestone 214, sandstoue 59 total 508,
3u32 85 llrs. Williams Drift 40, shale 60, total 100. Show of oil.
3307 36 C.Kellar Drift 71, roclc 93, "01'1]! 6de
SWIE 34 Stabonic Drift. 99. shale 213, Limestose 3, total 315.
SWIW 36 Amy Kmoesph Drift 70

p#-'

Ts 21, Re 4B B.

SESH 25 lleye® Bros. Drift 126, limectone 18, total 144.

S7SE 25 Jose Lehrer Drift 56, limestone 179, sandstone 130, total 365. In ravine
f1low,

Raukauna city well No. 4
0~4 dpift, 4-170 limestons, 170-220 St.Poter ss and sh, 220-340 1imestone,

340=380 St.lawrencs red sindy limestone, 330-510 llazomanie ss and sh,
510726 Dresbach sandstors.

Te 19, Rc 20 3,

Jell in Eillbart. 047 cluy, 47-52 sand, £2.-£8 hardpah, 568~B8 Niagara limestons,
88132 sh. la,

Anereid elevations—F,T.Thwaiis, 1
T 21, R 20 E.
SZ cors 4 850 SE cor. 3 $00. Fk post 3 895. Center 17 730 =% post 17 745

332 cors 17 780 SE cor. 20 852. ‘E;E cOre 21 900 $Seo cors 22 900, S-— rost 23 BB5S

o)

224

Druw a zeological section from Kaukaun2 teo Brillion a2nd forazcast complete loz of .
a well 1500 ft deep at Brilliona



15 G0, Wik 5 Tan 20 “
e A : f IsHill - 1
) B fi Stries 5-10F
r::'/'*’g :"}{‘Js 15y :
NG LT N
N
‘ “g
(| R . . i e
. T
Kaukawne-|-+=" . S U e
ity S N TR G :,. "o
i :

s D ela s

o ; v e
[ S : i ¥ i
s j\\.--:‘s'-“ e L ra ..__:.....,.-....i.-......_--"._«- - t
- i 4 1 i

i sy ; : :

i - B y ! ; : 1
o \ "\'-\\_: ol ¥ 1 :
i \ b : /; : ! ;
L . e e : e :

O e A PR, LS M eh A.E”..-__\T’\\‘\e.:‘_".s/‘;"u:A..}. ........ " :-:_.‘_ !
¥ T*zeE*EQ:*’r 3 i

KL g
!

! |
! o'kl
wris

1]
T, ]
A i

S+ NBrl o |
“\ﬁz |

r— %

D

¥ i Y 5 |

....... AR

e

-W- !

Bl

el et

or e

o ; Ui o ClRa

A A [: i : :

! : ‘ ' !

i ; e ! ; ' RGa A il ' e ;

! : ik : ' fi : ooy | :

19 e e e o VR AL i . [t e = ;
: 19

=~ Tell 2m. W. of Brillion. NW 27, 20-20 E. 0-90 clay, C0-111 sand, 111-226

elay, 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,emall 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 - L gwamp
with logs. 108-13C drift and gravel.

DIRECTIONS Draw 50' contours, sea-level datum, on bed-rock surface.

Get elevations from Tis. State Survey,Vol.II; Bulls. 20 and %6, Draw
gcological section from Brillion to Hilbert. Forucast log of well in
SE SE %%, 20-20 E, '
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Tell 2m. W. of Brillion. WW 27,

clay, 226-234 muck and sand,

Peter Reuther well, North part of 28,20-20 E.
104-1234 fine sand,
372~
SE corner 17, 20-19 E.0-104 clay, 104-108 -
108-180 drift and gravel.

contours, sea-level datum, on bed-rock surface.
Statc Survey,Vel.II; Bulls. 20 and 36.

wood ,moss,small shells,gas,
streaks and a few stones,
Nittekoven well.
with logs.
DIRECTIONS Draw 50'
Geut elovations from Tis.

geological section from Brillion to Hilbert.

SE SE %3, 20-20 E.

20-20 E.
234-450 clay, 450-460 soft shale,

R -:/‘-". :
) ;‘Q}\I"' -
LR ﬁ.iﬁifk“

s gy o b
. > i

v T

\5‘ is t

B, S 65

= '\E-tf;uml
2

111-226

0-9C clay, ¢0-111 sand,
460-466 Ls.

2-100 clay, 100-104 rotten
134-372 red clay with white

578 shale,

A4, gwanp

Draw
Forecast log of well in
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Scale = 83,360 -
Contous interval = 50 feet.
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Piedmont and mountain glaciers Feb.16, 1921

Map of Controller Bay Reglon, Alaska.

(1) Compare method of showing glaciers with that employed on
other maps. Which is best?

(2
(3

To what class of glaciers does Bering belong?
Account for the lakes along its northern edge.

(4) Account for Kushtaka Lake.
(5) Account for the braided streams and for the course of

Bering River.

(¢)

'
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Map questions, Mountain glaciers.
Feb.16, 1921,
Mt .Rainier National Park, Washington.

(1) What is the annual XMXK precipitation on Mt. Rainier?

(2) on which side of the mountain are glaciers best developed? Why?

(3) What are the brown stippled areas on some of the glaclers?
(4) What are the strips of the same pattern along some of the.v

streams?
(5) What name is applied to the rock islands in the glaciers? -

(7) ( What do they give rise to?

(8) Explain the peculiar course of White river and Kautz Creek.
(9) Account for the names White river, Muddy Fork,

(10) Tabulate the elevations of the lower ends of several of

the larger glaciers. Name factors which influence elevation to

which glaciers desend.
(11) Po what extent was this region formerly glaciated? Cite

definite evidences.
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Glacial eology, March 1? 1921, f '}} |
BY
Eskers. : f ;
Passadumkeag quadrangle, lMaine. fEE‘ '
(1) What name is used locally for the eskers shown on this map? ;‘j
course, QEEL{Q?St of the eskers. Fok
lhetg ;\\

§2) Note the length, width,

3) Do any of thenm Join and where?

(4) What relation have eskers to direction of ice movement?
moraine hill west of%

(5) Note reiation of esker ridge to ground
Olamon stream.



Glacial Geblogy, March QQ, 1021,
Lzke beaches.

Berea quadrangle, Ohio.

(1) Account for the three ridges, North, Middile and Butternut.
(2) What kind of material would you expect in them?

d'q;__m, e ¥
n{#__ . F 2/b~}1~k e — qrb~4~cJM(./ﬁ¢4w~{{, 75 Ifg: ::/0‘?é



Geology 143, Feb.28, 1921,
Marseilles quadrangle, Il1.
(1) Contrast the topography of this moraine with that shown
on the Vergas quadrangle.
(2) Compare the degree and constancy of direction of slopes
in the moraine with those of the extreme northwest and -southeast
parts of the map neglecting slopes due to post-glacial causes.
(3) What modifications have been made in the topography in
post-glacial time?



TexT Coanntntndon, &M—‘*"—a(/ﬂm 369:367_
m ?2‘%";"6 - mmﬂ 90-/0/

: Geology 143, Feb.28, , Yol T , 275. 28
Terminal moraines, Qeneral w\l:__ L pase g oo d

(1) Explain the conditions necessary for the formation of a

terminal moraine.

(2) Contrast the probable topography of a terminal deposit with
that of deposits which have bteen under the ice.,

(3) In which of the above classes will there probably be the

greater percentage of water deposited materials?

Vergas quadrangle, Minn.

(1) Describe the characteristics of the t graphy of the Towns
of Burlington, Candor, Dunn, Lida, and Ivk'woodf .8 & whole)
(2) Construct a slope scale and measure t™® angle of slope of
several hills.

(3) Suggest possible modes of origin of the enclosed depressions.
(4) What evidence can you find as to the direction from which
the ice came which deposited this morzine?

(5) Construct an accurate profile along the line indicated
between Reeves Lake and Eagle Lake, vertical scale 1 inch to
500 feet,



ﬂnp questions, Mountain glaciers, Feb.1€, 1021

3Eyack, Hantﬁauadrangle.

‘Thisg is one of the latest maps and is far more aceurate than

some of the older ones.

(1) What evidences do you seqzrof former more extensive glaciation?
{2; What factors determined 1ts distribution?

(3) Locate a true hanging valley. What has happened since 1t

wasg abandonedtby the ice?

W
(4) Compare,precipitation and neeserITEl temperature with
the area around Mt.Rainier.




Terminal moraines---Geology 143.

Show the principal moraines in red.

} v Illinois-Mon. 38 ( Wisconsin moraines/ map, p.24.
«Indiana and lower Mich., Mon.53, map in pocket.
-Ohio and parts of Penna & N.Y., Mon. 41, map, P50,
‘New Jersey, N.J.Survey 5, map in pocket.

Long Island, Prof. Paper 83, map in pocket.

. i ; 9 P o~
Northern Michigan, wall map. — Y hia, 70b 20
Wisconsin, Prof. Paper 106, map in pocket; State Bull. 16,
map in pocket; model on 3rd floor \ out of date)

Minnesota, wall map. |

big] prd |
Dakotas, U.S.G.S.Bulls. 1447:/158. | Jour.Geology 24, pp.521=532

~ },.\m-\ 9\5 % A ‘.i " 2
Iowa, State Survey vol.26, map in pocket. F“V} o 13

Montana, Bull. G.S.A. 24, 2.529. Pacf Pefur 57, fo !
Pomm ;1_2_;\\?{ Z el & N "{‘ﬂ—f«*’wf%w



Glacial Geology, March 30, 1921,

Camp Dodgerquadrangle, Iowa.

(1) What evidence do you find of a difference of age in the
glacial drift of different parts of this quadrangle?

(2) Along what line did the later glaclier halt?

(3; Contrast i1ts marginal deposits with those of Wisconsin.

(4) Note their relation to the valley of Beaver Creek. Explain
difference between this valley and that of the Des lloines.

(5) Read the text on the back of this map.
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Terminal moraines- geology 143.

Vergas quadrangle, Minn.
(1) Describe the topography of the Towns of Burlington,
Candor, Dunn, Lida and Maplewood.Note elevations of hills,
size, shape, slope etc.
(2) “easure the maximum slopes of some of the knolls using
following table. :
Slope 1° equals 9 ft in L/lO mile

5

46
10 93
15 142
20 192
25 248

(3) Suggest three possible origins for the undrained dep-
ressions. How can you distinguish each?

(4)What evidence can you find as to direction of movement

oi the glacier which made this moraine? WwARal e
T R e e 6‘



Terminal moraines- Geology 143.
Urbana quadrangle, I11.
(1) Yankee.Ridge is & moraine. Contrast with other maps.

(2) To what degrfe has it been altered by postglaclal erosion?
Whigy more than other areas?




Marseilles quadrangle, Ill.

Terminal moraines- Geology 143.
(1) To what degree and how and where has this area been altered

in postglacial time?

(2) wnat part of the area is terminal moraine? Contrast with
rest of area in slope, size of hills, etc. -

(3) Contrast this moraine with that of the Vergas quadrangle.

W&DW
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Geology 143 March 2, 1921 SRR
 ;§_' Sun Pralirie Quadrangle, Wisconsin. A
o : kS

& (1) Define "drumlin'

(2) Locate exactly several $ypical drumlins on this map.
Compare the slope of the sides:’ the slopes of the two ends,

43)

Contr2st the shape of a drumlin with that of an ice-worn
rock hill(fﬁuggest‘reason for difference.
/

o 3 ;width and heigth of several drumlins and
ive the average. ) & ' e

e e e g Chero

(6) Examine the arez between the drumlins. Describe 1its general
nature and the degree of slopes.

Examine some of the drumlins which depart from the typical
orm. Classify some of the variations.

e
(3) Are there any terminal moraines on this map? How knéffz)
w]maiﬂ&_?,,?

Text references.

e

" Alden, Drumlins of SE Wisconsin, U.S.G.S. Bull.273 and
. Prof.Paper 106, pp. 253-256.



1
; Geology 143, Feb.28, 1921.
5t.Croix Dalles quadrangle, Minn,Wis,
(1) Can you tell which side of the north-south moraine was
occupled by ice when it was formed? State how.
(2) Make a sketech of the %uagrangle in pencil showing area of
terminal moraine in symbolow used by Wisconsin State Survey.
Keep this sketch for further use.
(3) Is the valley of St.Croix River below Taylors Falls older
or younger than the moraine? How known? ™



Geology 143, Feb.28, 1921.
Map showing the surficial deposits of southeastern Wisconsin.
(1) Account for the cresentic form of the moraine of the Green
Bay glacier.
(2¥ Account for the reentrants near Baraboo. See model of
Wisconsin.
(3) Count the terminal moraines between the outer border of
the Green Bay glacier and the red till moraine at Fond du Tac.
Sugeest reasons for the poorly marked form of thece morainés
as compared with the outer two moraines.
(4) What is an interlobate moraine?
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ﬁﬁw? :Outwash plains. ..l oF ?Léfmw*“”‘ : P o o et Jortennod A
t%%EJL’Uanesville, Shoplere, Wis., Rockford, Belvedere, Ill. quadrangles.

"% (1) Construct and hand in profile along the center line of the

7% outwash plain from the moraine to Rockford. Use a horizontal scale

‘ _~" of 1 inch to 4 miles and a vertical scale of 1 inch to 200 féet.

lgs MUse ruler graduated into quarter inches and lay out quarters on

our profile for inches on the map. Projes’t elevations of points

{jﬂfg,,wnot on the line along lines at right angles to the 1line of section.

ot

d e
4

8

9

L&

\5

Show top of plain as originally formed and pres:nt stream grade.
Explain the difference {Zffhy does bed rock outerop in the Rock
river at many points near Janesville? See pre-glaclal topography
map by Alden as outwash brought into the Rock valley from any
other moraine "than that north of Janesville?
(4) Large gravel pits are located at Janesville and Beloit. Comment
on factors which led to the selection of these points, What 1limits
depth to which deposits can be developed?
(5) Suggest explanation of relation of the valley trains of Sugar
and Rock valleys. What kind of material would you expect to find
in the lower part of the Sugar-Pecatonica valley? Note meanders
Aok thair meaning . .



GEOLOGY 143
GLACIAL GEOLOGY
Calendar 1954-55

Pages in Thwaites "Outline of Glacial Geology," 1953.

Feb, 7 Organization May 2 67-70 3
2 1-3 L 70-75V RS
b7 2 3-5 6 75-80
14 5=7 9 80-86 :
16 7-9 2% Trip to Monticello,
18 9-11 2:25 P.M.
1 ~F5=80—4 (% (/),EJ —tAe ) \
21 12-33 1%1" Armed-Forees.Day - Trip -
23 13-16 g to Walwerth, 730 A.M.
25 16-18 316 Review on trip &
(18 86=88 2 p
28 18-20 | Io‘? - —9: ol
Mar. 2 20-22 Prd Frven (22 Y W0
o bl
“z?—zsﬂ;(, S,
Vi 25-26 : 725 by Exam on trips !
9 Exam ! o e
11 26-29 g \, '1/5‘ *_7_ M &% 1Y LA ho Ve
il Holiday (no classes)
14 29-32 16,100 Jun 1 96-106
16 32-34 AT K 4
18 34-36 ) o ¢ 3 1056-110
8 Final Exam 7:45 A, M,
21 36-39
23 39-40
25 Lo-43 Field trips are required. Dates for the
short field trips (McFarland and Monti-
28 43-L46 cello) are subject to change. Option is
30 L6-49 given of either writing a report on all
Apr. 1 L9~52 trips combined by subjects seen, or tak-
ing the usual final examination which will
L 52-54 be largely on the trips (see review ques-
6 54=57 tions). Report due at time of final exam.
8-17 Spring Recess Those taking cars on trips please see
that they are insured and keep record of
18 Slides, cont. expenses. Collection will be taken up
20 Exam (to date) after trips are over. Bus is impracti-
&8 .~ 58=50 cable on account of weight limits on
e bridges and roads.
25 59~61
27 61-65

29 65—6? !'". : . : )" .
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Late glacial and postglacial
Definition of postgleciel
weathering and erosion
sedimentation
wind asction, confusion over direction of wind
trails, ice rampart
locel glacie;l:icu:;‘,/fs
climetic changes<climatic optimum and Little Ice Age-present-day changes
Summary of Fleistocene succession ; )
number of glacigtions

o
\

Driftless <“Area [/
Causes
borders
topography



1650 7 By

}

100-106 {ﬁ~?“

Origin of glacisl climate
The problem
Distribution of glaciers-general nature of climate
temp. vs precipitation
gleciel ve interglsciel climstes
Types of hypotheses terrestrial, cosmic
eccentricity theory
earth's axis
movement of continents
oceanic chenges
dust in air COe
:; . c?anges of topography or shape of lands
></ cosmic-scler radiation
Durstion of Quaternery ! 5 e
erosion Ararth
sedimenteation
weathering
teqpergpurf change
fLodwa atha i
106-110 VES
Life : s :
migration extinctions marine Pliestocene of @alifornia

Human remeins %
early man of Hurope and Asia
early men in ®merica

Economic geology .
gravel problems relation to engineering
sand
clay
miscellaneous-dismond problem
Soils
basis of dikvisions
water supplies
excavation
drilling
geophysics
. field methods
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WELL o FARMERS COOPERATIVE PACHING CO.

NEAR CENTER S W. [fy Sec. 3L, T. 8, R.ICE. Maopison, Wis.

M. T Peterson Well & Electric Co., Contractors
G. W Peterson, Driller
Jamples examined by AT Thwarfes, uw #35038/-504/5

Llevation ef curb 855

POTSOANM

DRIET

1372

} complered April /917

17=/00°
Q- -/0 [E=— S 1G/ac/a/ depasir, large Bovlders ~@QuicAsard, 7o sanip/e
2 hoie®e.0 *oo.* 2Rl Caarsa grave/, 7o sampie
20-46 DR --ﬁamf,aa,«,;f;/c ciaf deposit, no sample
(#6-52 = Clacial debas 7, sandy, Jincy, Jeibwish-gray
J2-88 sl Glacial gravel, coarse to Fine
\S96-58 o and, médivm, gray limey, small PeLdies
98-/32 | Quichsand, very Fine, gray, very limey
/32-225 Clay, gray, very //'mo/, somertiimes Sandy
m-
225-230 sz - Sancd, mediem, gray, /imey
230-350 |- — | Clay.gray, very limey
Joo -
350-372 | Graves, coarse. ma ny sandstane pebbles

Warer af +'deats

372-4/0 =R

« |Sandstone, medivim, /!_y/’fy(a”//;pq/, hard Fosors

some shaile pink and 6/ve, Jimiéy.

YI0-465 | ': | Sendstone, mediom, fight gre y
i B 5
TG 8-%7% TS A N SQ A o8, TIghT Pk sk gral, very [limiey
475-500 Lt Mendsteone, medim, light gray, hard
500-56 i_;; 2| Sandsfone, coarse Yo Fine mixed, gray ma/}n’, Sort




] X Method of retreat of last ice-“ntevs vs Flint &
v,festern United States =
i Nebraska-gutwash-inwash 5
o Terraces of “reat Plains e
J

14

88-96

Toronto :
Definition o

Distribution includes beds near James B ay

Fossils
Climetic interpretation

Q{ Egstern Unidéd States
5 Older .views

Mt. glaciation and pluvials

By

Marginal Lakes nomenclature
pre-%is. and earlier Wisconsin
La ke Wisconsin-Leke “hicago L. Oshkosh
Lffect of Valders reesdvance
Lake algonquin
Low interval
Leke Nipissing “gagsiz, etc.

Niagaragorge
Table on p. 94
Earth movements
hinge lines, isobases
Isostacy points for and against

{9 _Lepression of Greet Lakes region
Changes' of level of oce@Z}

x

P -,w_;;,,‘:‘-"
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i Glacial ik
d 1-3

i
Field of glacial geolegy ~ (rlw""ﬂ o
Methods of approach &

Definition of glacier
glassification: Hountain or valley= ice stream
Pi edmont
Continmental = ice sheet Ice caps
Origin of ice
Snow/ Rime, firnj alteration ,change in density} layers
Hotion-evidence of measurment-distribution of material- breaking-
fcrevasses) - rock flour -polishing and acratching of rock
Physics of motion- relative speed of movement like river
tension ves compression - definition of solid, liquid;k
viscosity-elastic limit~ molecular readju tment , b ressv
work of Demorest- laminar flow- zones offraclir e, flow,
strain ellipsoid ]
T e : gravity flow- analysis of forces involved-effect of included solids
“1 derive equation for velocity at depth d
] dv/dd x yis= d sin slope x densityx 9
v = d° 8in slopef‘i‘? vis. vis = cbout 10
with a semi-circular valley this becomes 32 x vis. and for

one deg. slope end 100 meters thickness velc at $op shouldu be about
343 cm/day 5

d i dozrows AP T
Relation of wiscosity to depth? }, ¥ L Ao ey

) ‘5"329
2‘ MeH"HT‘]

14 }V,.W;

S ool

S

Obstructed gravity flow daeto less thickness of ice at terming}s
Fracturing of lower part of glacier, shearing ‘
IExtrusion flow /‘QQA\QRAC/
Difference from gravity increase of velocity downard
Crevasses —bergschrund bending downstream-chevron straiurs
relation to strain ellipsoid

Crutl 1 Lo L
7 At /
v o
ey My
(v
"k,
3 2— —
e f/t Vi "‘3
P [+ oy v
A
s i ; 3
4 ‘\({t_‘l L X
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.
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e
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A v
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i : £, o 52 : ; }{‘ N 2 )

y i







4-6
Error in legend of fig. 8 this does agree with strain ellipsoid

Effect of wind drift on snow a ccumulation
Glaciers meinly on E slopes Pikes Peak
Firn or neve lins

Sumwnary Note time factor in flow vs breaking xsxfiswx

Wastage 3
Melting ablation s
Source of heat relation to debris interior heat of earth
Sublimstion
f/ iy Mass wastage shape of terminus
@ A Position of terminus
Erosion

Contpoversy why
Observations unique land forms transported meterial
Theory force-work
Water erosion
washing away

impact
cavitation :
abrasion '
: e U
relation of velocity to slope, hydraulic radius Vork " e ot
energy lost to k. e of rotation-temperature rise 78 bt
y e le P00 6 \ -+ 1)

Ice erosion
friction relation of coefficient to velocity, total weight_
relation of velocity of ice to depth? o i j

E
1
R,






6-7

Erosion
Erosive force of ice Mis use of word power g
Method of application of force to bed. Impact unimportant j
;

Friction
Inclusion of loose material into glacier

S

Coefficent of friction- not related to either velocity or totsaal weight

i

Work = force x distance Powep = work/time = Yorce x velocity -

Velocity related to some expriental power of thickness
If this is the square the power s thickness cubed\for wibght H thickneas

Demongtrations
rate of increase in veloity to incresse in depth is(dv/dx) vis.
force in smell increase of depth = force of total unit columm

vis dv /dx = x demsity.g,.s in 5°NK
den. .g..sin3/ vis.

T clearing dv= xé
o~ integrating: v-?x . den.g. sin 8 / vis. Vv at base =0
4 x= depth R
If semi-circular f

: ' This applies only to a glacier of cousiderable width.
forces expressed in dynes/cm A

then it becomes 32 x viscosit
_|and velocity mean ao%—m&thub?ratio 2 to 1Xp "y :

Catchs this formula refers to top ve ty and not bottom since top rideson

lower layers
viscosity is not sme all the way through except possibly below the Re¢ {7
firn line B 3 S %

Retarding force = force down slope in order to have non-acclerated flow

No turbulent flow in ice.

Mechanism of plucking = flow around loose particles including them in moving ice
How much potential energy of the ice is wasted? =
Conversion into heat with tranmission upward )

Pressure melting + refreexing = no loss |
~~Plucking favored by greater pressures than under streams.
Bottom of temperate glacier et melting point
Chemical weathering under ice slight
Tools held firmly in thin ice &

Formation of rock flour

Limit of load not easily reached = capacity
Width of glaciers exceeds that of rivers because slow Width lessens work

per unit area with same total energy available
Hence less rapid deepening of valley unless by plucking

Flucking versus grinding in energy consumption?
Landﬁfofasz cirques, hanging valleys, U-shaped valleys, rock basins, roche
moutonees fiords -

Cirque= corrie or cwn\ description



7-10

Land forms due to glacial erosion
Cirque e
Description tarns
Explanation
down grinding
headward erosion in bergscrund, melting there or above?
sapping— rock structure
similar landfroms- nivation
Hanging valleys
Playfairs Law
confusion with cirques

__ explation of discordance Tk = AL
greaster erosive power of l&rge glaciers FP=W'F B
difference in bedsrock N V= Sk
widening of vallyds vs deepening P oo gt

Obher hangiggvslleys -
faulting=-differential river erosion- wave erosion-faulting

U-ghaped valleys
"catenary"
Cause
,5 i 5\‘5
Rock basins and steps
Relation to jointing

Koche mountonee
Yefinition relation to streamlining
Cause controversy

Y’“‘ — Sl e e e
o Fiords
Description
threshoadd irregular bottom
drainazexmkekex pattern
Cause
sinking of land
differential glacial erosion. hanging tribuamtdeies
floating of ice

Cylﬂe of mountain glaciation .

Transportation of debris ;s
-superglacial, subglacial and englacial changes in position
1440 195y 3 3 s
| P moraines in transit after deposition

nature of till, many anglular stones also others plus fine materisal
fresh drift buried ice masses  earthquake moraines



e >

onditions for formation of endmoraine or terminal moraine recessional
may be readvance

Stream deposits etc. deltas, outwash see Part Il

Erosional work of meltwaters
potholes
notches

Part II Continental glaciers
Definition
Yifferences

Valley, small, local, flow by reason of slope below, last through life e

Continental, covers very large area, dome form, extrusion flow, ST

mey stagnate, radiating winds, no sapping,

Existing continental= Greenland, @#nterctica %3

ol
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Gre enland glacier

Extent

Basement geophysical exploration

o
levation
Borders mimilar to valley glaciers

Antarctica

Nunataks cirques local glaciers former extent

Extent Basement Wastage

Motion of comtinental ice
Exposed parts . 1)
Extrusion flow ) shear at border = obstructed extrusion flow! .

X

B arrisr or shelf &€te nature of ice

e e o oo,

no obstruction where ending in water
Passage to gravity flow in tongufes
/Comp

utation of velocity

viscosity * ratio? of force to velocity =F/v

hence velocity = force / viscosity

force at a given point is component of weight of column parlaa

surface = density x g x 3in slope

Assuming a viscosity of 10 even a glacier 5000 meters thick

,. Would move a very small distance per day ° :
nalysis shows that velocity is directly proportioned to distence
»  from center of a circular accumulation so that slob must
increase in same ratio. \ g
'Qoes this not neglect factor of wiaght of column? Slope must be

“ greater than direct ratio%tto take care of this.

Flow in area of ablation is'bbstructed and shearing occurs.

Stagnation

Expansion of margins after supply ceages

When is; an angle of repose reached? \esistance = force
Effect of melting of margins in maintdining slopes
Thinning and letting down of thin rigid ice onto land
_Survival ef*ibe longest in valleys

Neinstatment of flow

Nourishment
!qyﬁ Two effects
iv)As a mountain range

g b

|.\Creation of air drainage or anticyclone
(k)

' Causes of modern precipitation

Mountains vs air mass relatioms



i

&\\’ rising air mass theory ot

15-18

Nourishment : : e
Ceuses of modern snowfall '
cyclone vs air mess interpretation
Snowfall on continentel glacier
Hobbe theory [496¢/

Wastage
glaciers extended into aress of no surface accumulation-evidence

Temperatures within glaciers|pressure melting \ normel gmddient
difference of temperste and polar glaciers
Bottom vs top melting w
Ay Radiation ve conduction for/winds
/ &2~ “ublimetion ve melting
wastege in water
M ATTh:mn:i.ng during deglecietion
Preservetion of residual messes
[95¢




18-20

Erosion
Methods | distribution of meximum velocity
maximum plucking

fvu&%vua)kjéa:j
Evidences

no residual soil-strisee polishinge fresh meteriel g=
volume of drift- disturbance below-form of hills-
rock basins-escarpmentes cavese hanging valleys

;?§1,;*Sf/ﬂlittle erosion

soils etc-never much residuium=-no strisemweathered glac.
| stones. undisturbed bgggggnpifalse roch. mout.-

rock bas¢in problem~ caves, escarpmentgs reletion to direc.
overridden drumlina, etc. 3<\

‘ problem of volume et
= Great Lake problem
F;i.nger Leke problem p. 21

2022~ 'V
Greet Lakes

Relation of basins to geology cuestas

rock barriers

possibilities
drift dams
warping of land
gleciel erosion

Pinger Lekes

reletion to geology hanging velleys through velleys

are they rock basins? evidence

theories :
pregleciel reversal of direction
meltweter erosion
interglacial stream erosion

lgs - gleciel erosion depth for pressure melting?

Kock basins
Varping
Gleciel ercsion
Flunge pools

Exfolistion phenomena
Gravel boulders
Survivel of drift hills
Comparison of resistance to glacial erosion ve resistance to
water erosion
Jointing Dbedding- ve vegetetion. Physical vs chemical nature
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25=26

Transportation of debris
Position of loa d derivation
overriding near margin only
melting out on top
i rising toward mergin felling in crevasses
levation of debris
®istence of transportation
' Cause of dominantly locel material
loss, spreading out, destruction, relative hardness

Evidence of Fleistocene glaciers
Early geology, use of float errastics, drift
First explentions, waves, floods, marine, icebergs, comet diluvium
'“jﬁi Glacial hypothesis first epplied to #lps etc.
‘@< Difficulties in New England
[957] Proofs
trans porteion without regerd to size
distence of movement, crossing mts. etc.
polis h, stristion etc.
.~/ form of mergin demonstrates solid
" removel of old mantle rock
mechenical origin of drif+t
‘3537 constructional topography
water deposits in places now impossible
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SExuxim
Strise
Definition
Origin, conditions for beginning, ending
P olishing
Merks res embling _
Slickensid es
Water work ~— = o
Iceberg :
Wind
Mudflows
Landglides
work of men
Direction of motion
abrasion
form of marks
: /??iﬁ 195, cfossing marks - causes of change of direction —relative age
1 —— diecovery
[a$ 2 Friction or chatter marks
orces involved :
jas)  Diserimination of true chatter mark
Crescertic gouges
: orces involved
Direction of motion from friction phenomena
Faceted stones



26~29

FPleistocene continental glaciers 1A
.':,HL-:I';
‘7Y Glacial centers continental,local

initiation of glac1at10n Flint's theory, a single Lurentlde
glacier orginating in mts. of Lebrador
lpter shifts in center

16 5V Antevs hypothesis  assumptions
. Continent8l glacier of Europe-Asia
gai} local centers OfJBrltlsh Isles, Siberia, etc.

Thﬂﬁ%zess of glaciers
Attempts to find thickness in middle, difficulties

limits of glaciation-botanists nunatkaks
Conclusion, not over 18000 feet maximum.
Volume of glgciers

contempraneous?

lowering of sea level.

IR

Evidence, strime destroyed-formation of postglacal towersy etc. [prpass

!

j v

| | ] ’
{ o L e_\:_,':"’..(gk



29=32
Glacial and glacio-aque&g?a deposits
Boulder trains-shape, recognition

g1l
Definition vs drift boulder clay

T Size classifications c¢lay, silt, sand, granules, pebbles, cobbles, boulders

Structure
NT\‘r, Study relation to Source material

/- Similer deposits coarse gravel, weathered boulder beds, clays with stone,
}K ’iftglus, mud flows, residual dep. Difficulty with weathering

¢ Glacio-aqueous dep. fluvial, lacustrine marine

Material, ﬁefiniu@n of gravel, latitude in classifications
Yource of Water—unq\ground escape, evaporation, slow melting,
subglacial escape a
Amount of deposits
. Ice rafting — anchor ice

{yéﬁzzf’included ice masses

Z |7~ Ice walls
Effect of moving ice

7, Ay



32-36
-4 o .
Glacioifluvial deposits v:R2/3S%' W y
Streem transportation velocity related to both hydraulic radius and slope -
~ Competence vs capacity :
7954/ Varigtion in velocity on escape from ice Black River
‘ uspended load Bed load saltation
furbulence, energy absorbed in
s ‘failure of forumulas relating capacity to any single variable
[75 L~ Little's suggested formula based on observed loss of head in pipes
: q,,%tf true derivation of sixth power law
i Uniformity of tractive force on bed
Attempt to measure turbulence
/450 relation of width of channel to bed material
—~~— gurved streams, crossing, cut bank, built bank threads of
turbulence
straight streams-threads of turbulence, building of sand Dbars
subaqueous dunes, natural levee
3 braided streams causes change to normal form
195 bedding=- result of high grade! variabys yolume high velocity

high turbulence

o

slope mainly less than 40 ft/m ' Vau
t hickness of layers-cross bedding in sands

el ripples, direction of foresets clay balls

A
o o I

24, Glacio-lacustrine deposits 3Y- 3(
' causes of standing water original surfece obstruction by ice
melting of buried ice masses- melting through of hills blocking of
valleys by outwash and by differegntial rate of outwash formation
arugunent sf over ice dams

o,
-

outlets over land over ice through ice o
deposition along shore from icebergs in deeper water
deltaic-shore- deep water deposits
4g}f,_‘Deltas-forese$§ topset, bottom set beds backset? 5o | ,
' ~~— Shore_~ Sl
: /// " P, s strength of wind-reach of waves(fetch)
ﬁjgﬂﬂ S5 ripple marke, breakers undertow
} transportation along beach by diagtonql waves g

besch profile function of undertow in transportation off shore
problem of alongshore current for sand movement
of waves base or edge of built terrace.

wash across barrier into lagoon

bedding of barrier. pf built terrace

shape of pebbles

perfection of sorting openwork gravels

congstancy of force
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3639 -t Mt
Deep water deposit s silt, clay

floating of meltwaters
rate of se ttling depends upon viscosity hence temperature
flocculation absent
hence slow settling and perfect separation
/

interbedding with shore ﬁeposits in winter
chemeial character of lske clays

varves-definition origin absence in temperate lakes
turning over
work of organisms
glacio-marine sediments
more wave action flocculation tides variations

{Deformed layers- icebergs, sliding
1220

‘erve correlation

Determination of length of time of deposition
— Vorrelation- theory Or3ginal method =~ later method /%5
errors-too little variation-personal equation
the solar curve
Glacio-aeol%ﬁan deposits dune bedding

= UG S s ]
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Review bedding of dunes

Glecial topography
< Erosional
$9-Yp *oche mountonee
Rock basins

Depositional
moraines
drumline, etc.
glacio~-fluvial forms
glaciel leke forms
Impracticable to make entire separation from water depos ita

Terminal moraine
Definition
Clessificetion

terminel or end ve recessional need term for moraines of resdvence

i

fgjﬂbﬂ /Hg$ﬁ ag?ill, waterleid, delta, kame
3 Metriel
'Till, kemes sgbuse of word ksme
gbundance of boulders
kame gravel

Rl

o3 Topography : :
, 137 """~ Ridge form minor ridges
’///, ays . Kettles end other enclosed depressions
[ 77V lay vs stony moraines-sngle of repose
"gullies vs kettles
land morasines at meximum stand or resdvence after long time
i/ ﬁgg weter moraines-ice aground- delta cones
3 e ~———————Yrecessionel simple new balence vs readvence. Evidence of
Yo-9% : readvence
: 14+ causes of stationary margins
: E Balence
!@gﬁfcauaes of resdvance-climate, steepening
igoleted ice masses
overridden morsines~ how discriminated
continuity of morsines = why some arees have no moraines
interlobate morsines-moulin kames
similer topogrephy
5 45*dunes-outwash-karst-lendslide~ gullies-drumlins
145 -~ filed mepping
= elignment
nature of detsils,no even skyline
kettles notsure criterion
1992 nature of material
~ deltas
where greatest difficulty, in previously glacieted area
inner ve outer edges-breaks, higher outwash

T
o s L



43-46

Drumlinsg
/s Definition-ovael hill of glacial hill, streamlined form
/‘f 5‘/
" Topography
stoss end lee ends heigth, length, width, slopes
compound forms

Material
\ Till very compact, sorted beds disturbed in meny
| ¥s  Yravel or sand basement
i rocdrumlins

Vigtribution
thick drift paha of Iowa (McYee) in badts parallel ice margin

Origin
Destructionel
conclusions- narrow belts, roche mountonee form, coarse gravels etc.

Yonstructional

S8treamlined form, compact till, concentric banding distence from moreine

under thick moving ice
/45 +Resheped drumlins-little erosion

. - . - : U £l 3 -
Inietion of deposition. crevasses, obstructions. onditions under ice

-

7; Sjmilar deposits, morasines, eskers, rock hills
\ .

Grgund morgine :
165 Yefinition-theoretical vs practical
Kock hills

_-drift plains

o

;1 overridden forms

3

oy a4
;.’ 175
f G

Mgterial, almost all till, lenses of sorted materials

Origin, drift under ice vs melting of .last ice. flow of till tofg:i;t

plains
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OQutwash wpitted, pitted
unpitted topography-velley treins

grede, method of derivetion- tilting of earth?
plat on double log peaper «
plet on single log paper - —

or log y =log C + n log x

y= G.x
or log y = log C #4gx.log ¢

1 15~ y = C.¢]
copditions of origin

pitted topography
conditions of origin
e kettle chains
Wit AL 7¥ . poulders in outwagh
|4 /437 —8ubleciel wash??77
j frozen ground
time of formation
_£4f~ overridden outwassh 2 conditions

greavel boulders
£il1l cOVerdkhow distinguiseﬁg from weathering

& - £
(Purlad and projecting masses}
/

{

&-L{:\




49=52
Delta plains
/%53 138Y
Outwas h terraces
1ﬂ§'b’ \ = meader scars slip off slopes
ceusess A

recession of main body of ice =~ lake outlets
retreat of source-postzlacial erosion-erosion of rock barriers
temporary sgfiradstion-size of meanders of organized streams
[95¢ X Ice contact terraces or kame terraces =-confusion with stream
i terraces fnomed with buried ice masses
§ Outwash in tributary valleys and differential junctionms

melting ice blocks-ice-fed springs-opening of lower outlets blocks- _

Summery
bedding~ sortlng- topography even if pitted
e absence of outwash in kettles
e where to draw boundary?
it in photographs =
.
g g2k

Eskers and crevasse filings
Definitions-why roofed tunnel omitted

! Z
?;} Topography-eskers, legth, cross section, sides, trough? crest 4 Kk
crevasse flillings crest X
Materia 1 openwork gresvel X

position of base~ till cover?

Relation to other drift
Nttt eskers in ground moraine, outwash, deltas, drumlins, moraine
: ’ - crossing of hills- kettles-drumlins P
]9 mainly in low ground, swamps |
crevasse fillings in pitted outwash, pitted lake terrace, drumlins,
moraines-junction with plain

Origin
Ice wglls certain, roof? Ice moving? or stagnant?
Eskers, winding courses, disregard of basement, till cover, buried

extegnsions indicate stagnent ice tunnels Tl
origin of troupgh. breaks, uphill deposition, sectional {
deposition

deposition on ice let down?
crevasse fillings
Scandanavian eskers concentrated drainage in crevasses
melting though of tops of hills,
Mepping, distinguished by form, material, distribution
confused with sand dunes, crevasse fillings
Erosional features, scabland problem

Bretz, Flint, &llison



54-51
Leke basin topog. Review origin of lakes

Erosional
Peculiar conditions of glacisl lakes
Cliffs profile of equilibrium-boulder line, terrace

Depositional
Built terraces-barriers- bars, hooks-spits-ice push
problem of wave base
kettles
Shore drgihmgge
deltas-ice margin-land-outline-kettles
discrimination from pitted outwash

éeep water sediments-local sbsence
Lake outlets-form, recognition of

Mapping terraces
beach iimmx-level, s orted gravel
cliffs-spae same, boulder lines, same level as built topog.
horizontal plan
bars-level top, cross section bedding-form-relation to cliffs
measuring water levels
lake sediments
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Fleistocene succession

Older ideas

Evidence of multiplicity + long duration of Fleistocene
plent end animel remeins
ndtglacigl sediments
buried soils
differencesg in weathering end erosion @
shifts in source

Definitions Pleistocene Glacisl Quaternary Recent interglacial
stege substage subinterval or interstadial

Criterie
Fogsils erosion weethering stratigraphic succession loess
volcanic ash evidence in unglacisted aress

Paleoentological evidence
ossils must be between tills
"bgnger of error

vegetel remeins-foreet beds- recognition, ennual rings- direction of logs
pollen studies

/

X{ L [ a nimal remsins-interpretetion- outwash vs tributary deposits
7 ]
Erosion
wind-gulley=-gheet wash Y
age with reference to glaciation preglacial vs postglacial erosion B % -

erosion as & time measure
elevetion = slope, meterial climete vegetation .
effect of glaciel waters /
stream diversions
quenitative estimates ?%7

=%

AR e
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61-65
Weathering
Nature of alteratlons-dlstinguishing of soil formation and 1norganic

weather ing
 oxidation-reduction, hydration, legching, decomposition cementation
/952" s0il profile formation
- two systems of nomencalture /<. A
Speed of weathering-climate, topography, meterial '
Use of weathering phenomena as a time measurse

sl | £
Stratigraphic correlation : T
Includes buried soil profiles e 2
Comparison withproblem of marine sediments R i
Propiety of using formation names b 4 S e
Causes of difference in tills

G e e 1o, W

s, what relation to age
Discerimingtion of unconforamites
Conclusion : ®
{fﬁ “ | Loess
o Definition
Mgterizl-fossils 4
Thickpess

Distrubution-underlying materisls=-controls of deposition, valleya/etaar""ﬂ
Deposits mistaken for loess
5% Problemss where from? How deposited? “hen deposited?
" 45y 1s there both interglacial and glacial loess?
/[ Evidence of more than one age of loess .
Volcanic ash

——

70-75
Evidence from outside glaciated area

Lakesof Basin and Range :

] ierraces, :age glacial or interglacial 3

FPlants and animels {
“ltered soil profiles o M
pash eep sea cores~-determination of age 4

¥rozen ground or permafrost

Periglacial phenomena S

Europeaansuccession-importance placed on F\lps
Beginning of Plsistocene

Naming of the glacial and interglacial stages

(»("



15=-80
Nebrzskan-definition, distrdbution, neture and interpretation

01ld drifts of east, controversy

1957

‘ Aftonian
Kangan

Yarmouth nature of type section

‘Illinoisn-Leke Calvin

Sangamon.-problem of correlation Loveland loess now placed here

rd
 phata—— NS

80-68 %
Wisconsin drifts why different from older drifts?

\ Subdivisions
Iowan-Tazewell-Cary- Valders-ilankato
2 orrelation of last two
’ ~ Iowan
Distribution and definition
Topography :
ontroversy over existance and correlation
Velidity of doubts :
; ol conclusion based on stratigraphy plus weathering thw«;-)ﬂ4muﬁ*
: '1> ] Peorien [
; _ Type section-why chosen Peorian loess
Ta zewell:
Yistrubution etc. Loess cover-zge of
Uary- distriibution- Kettle moraine
v Two Creeks subinterval
/"1 Vglders red drift-cause
Mankato gray drift-cause
Later readvances?
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