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; GEOLOGY 143. 

Galendar, 1922. 

vy Feb. 6. Organization; Value ond status of slacial geclosy; 

+ Feb, 8. Modern slaciers, especially Greenland; Shaler and Davis, pp. 32-37; 

Hobbs, pp. 97-101, 1195176 or Russell, pp. 133-145. 

vy Feb. 10. Glaciers uf antartic2; Hobbs, pp. 186-289 cr Tillzan, thesis, 
a IST, DD. 23-61. 

jf sees toe Thecry of glacial meticn; Shiller and Davis, sp. 159-161; Russell, 
- Cusp. IX; Chanberlin «nd 5:lisbury, vel. 1, op. Sm@ee-, 294-308. 

% Feb. 15. vidence of Pleistocene ciation; Fairchild, am. Geologist, 22, 

pp. 154-165; Sneter ond Davis po. 38=48; G. F. Wright, pp. 122-1353. ? 
Salisbury, Jour. Geol., 2, pp. 708-724, 837-851. 

,_f Feb. 17. Centers <f slaciaticn; Chanber?in aps Tyrgll, Jour, Geol. 6, 
eae pp. 147-160; Usham, Int. Gecl. Cong XII, op. 518-525: Qyrell, Ibid., . 

pp. 523-535 (parts); Fairchild, im. Gecl., 22, py. 165-157. 

fPebd. 20. Striae. Chamberlin seé-Schiebery; 7th Ann. Rept., U.5.G.5-, 0D. 5 
i 158-248; Shaler 2nd Davis, plates K, XXI.. ae 

: Feb. 24. Glacicl erosicn; Shaler and Davis, pp. 49-60; Tarr, Bull. G. S. Ae, 

7 5, pp. 359-356 cr Folio 169, p. 16. Russell, Anm. Rept., Mich. Geol. Nee 

Survey, 1906, »p. 29-40; Fairchild, Bull. G@ 5S. A., 16. pp. 13-74. 

jf Feb. 27. Origin of basins cf ‘eat Lckes; Daylor, U. 3. g 3. Men. 53, DD. / 
f j ; 316-518, map. vlate II; Chamberlin. Geol. <f ‘is., 1, pp. 253-259; Lexa Y 

“2¢ Martih, Wis. Bull. 36, pp. 222-239; Grabou; N. ¥. State Huseum Bull. 
2 45. op. 37-54. ar, 5 

. March 1. Bovlder trains, etc.; Buell, Vis. jcad. Trans., 10, pp. 485~509; < 
: , salisbury; Ibid., 6, 32. 42-50; Greshy, la. Geol., 17, pp. 203-234. \ 

BA March 5. Glacial till, ste., Gresby, Boston joo. Wit. Histse, Pree. z 25, 2». 
, ww d1G-140; S21 isbivy, Jcirn tec1. 8. 7. 426-492; tlden,.U. 5. G. 3.) Prof, : 

Paper 34, >. 72-100. : 

/ Merch 6. Preglncial topography; G. F. Yrisht, pp 298-312: .ldon, U. 3. G. S. q 
Prof. Piper 34, pp. 14-183 itp vrs blen. ‘ 

Vv Mer. 8. Qeriinal mcraines, general; Chu:berlin, Gecl. cf Wiss, 15 pp. 275-282 ; a 
3a Ann. Revt., U. 5. G. S., ao. 310-3145 Mep exercise. 

\ 

Vv Wr. 10,  Morrire in eastern States; regOOWY axe Gar Bee. 423-466; : 
: UF /Paller, U. S. G S$. Prof. Paper 82; Salistury, HB. J. State Survey 5; 2 os 
ey fa o" G- BF. Wright, pp. 203-225 rv. 5. G. 5. Bull. 58; mp wrk. MS 

Ww Tate Tes Berg y 2) 2 Sires in Wis.: alden, U. 5. G. 5S. Prof. Peper 34, DD. < 

| . 30-38, 53-55, 63-66; Prof. P.vsr 106, pp. 209-220, 230-237; mip “ork. 

fj Mar. 7S. Dietins; iden, U. Sy &. Ss Bull. 273: Peirohdld, yw. Y. State = - 2 
Y Museum Bull. 111; Tarr, 1m. Gevl., 13, pp. 393-407; Sholer 2nd Davis, / 
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ae | 

: Yer. 1%. Outwash nlains and terraces; Tarr ind Martin, Alaskan glacier 
studies, illustraticns cf m.dern cutwash plains; Salisbury, N. J. 

State survey, 5, vp. 124-130; Carman, Iow2 Survey, 26, pp. 357-414; map 

exercise. * 
/ 

: 
d{ wer. 20. Qutvash in ‘Jisccnsing Mertin, Wis. Bull. 36, pp. 138-167; Alden, : 

U.S.G.S.Prof. Paper 34, pp. 25-62: Prof. Paper 106, oes) 258-245, 
/ 265-269. Dann, 

— 22. Kames and pitted plains. 3.lisbury. N. J. State Survey, 5, yp. 
eS 115-124; Jour. Geol., 4, pp. 948-9703 Fairchild, Jeur. Geol., 6, pp. 589- 

596; mp exercise. 

eas 24. Deltas. and nonglaciel terr.ces; Fuller, Jcur. Geol. 7, pp. 452-462; 

Davis, Bull. G. 5. A., 1, pp. 195-202; shaw, Jcur. Geol., 19, pp. 140-156; 
: Martin, Wis. Bull. 36, pp. 119-122. 

oo 27. askers; Crosby, Am. Geol., 30, 2p. 1-38; Davis, Boston Soc. Wat. , 4 | 
. . Hist. Proc., 25, pp. 477-499; Trowbridge, Jowa Acad. Sci., 21, pp. 211- /~ . 

214; Steve;tL_S. G. S. Mon. 34,-pp. 369-468 or jeux. Geol., 1, pp. 246-254¢ 

Mp-exereises. 420 -YY¥o 

[x 29. Marginol lekes; W. B. Wright, pp. 538-343; Leverett, Mich. Acad. Sci., 
12, pp. 19-42; Leverett and Taylor, U. S. G. S. Mon. 53 (summary). 
——a ee, 2 

“\ Mar. 31. © Lake Agassiz, etc; Johvston, Jour. Geol., 24, pp. 625-638; W. Be Z 
Uright, pp. 174-196; Siew =Jeurr—Geol..,20,.0p. 481-491 or State-Surt May 

‘April 3.  Deftrmaticn cf shcrelincs; iJ. Be Jright, pp. 587-405; Leverett and 
: Taylor, U. S. G. S. Mon. 53, chap. 25. : 

; ‘ aoril 5.° Midsemester Sxam. : fe 

“ \awil 7%. oess; W- B. vright, Ghap. %, parts referrinz to U. S.; Shimek, 
Sa Jour. Geol., 7, >>. 122-140; Towe iced. sci., 15, Tete: Udden, Full. <= 

Ge S. A-, 9, pd. 69. 152 $7775 XQ : 

April 10. Loess. conte; .lden and Leighton, Low. Survey, 26, pp. $6426 ee 

; Garinn, Iowa Survey, 26. po. 329-56; I2verett, U. S. G. S. Men. 38, ESS 

‘ pp. 153-164;( work with scils maps.) p> Peep See 

E April 19. Dvift sheets, intreduction; Salisbury, J«ur. Gecl., 1, pp 61-64; ’ 
: Chamberlin, Jens. Gecl., 4, op. 872-876; Chamberlin 2nd S=lisbury, 3, 

: : pp. 382-754. : 

Se‘ April 21.  Hrosion 2s 2 tino =.csuro; Leverett, Am. Jur. Sci. ; Be (1909), 
5 £5 DD. 349-368; Pin, Lov tecl. Surv., 6, pp. 455-476; Hershey, An, Gecl. oe 
= 12, ope 512-275. art ei : 2 j tae 

UO’ \qpril 24. Jeatherinz s - tiv .wasure; Leverett, cont. ;Udden, Jour. Goole, 
ee 21, pp. 564-567; Alden, Jour. Gecl., 17, op. 692-709; Kay, Jour. Geol. 

: Lge 28, pp. 69-125° : 

E April 26. Nebrasken, Jerzien snd .ftconian; McGee. With Ann. Revt., U-S.G.5-, 2 

= pp. 472-510, 540-5495 Slastiny, WH. J, state survey, 5 ap. 187-189, 

751-782; Shimek, Bul}. G- 3- A., 21, po. 119-140; Buin, Lowa Acad. Sci., : 
3. Pp. 86-1015 Grzran, low, Survey, 26, vy, 414-429. ee See Pe : 
> ae : e: r



ae 3. 

| April 28. K-nsan, Yarmouth; Horchey, 4m. Geol., 28, pp. 20-25; G=lvin, An. 

 G60l., 17,-2p:— 205; Leverett, U. S. G. Ss. Mon. 38, pp. 105-124} car- 
. wan, low. Survey’, 26; ‘pp. 320-338. 

; Ay 1. (Wllincion, Sangamon. Leverett, U. 6. -G 6. Mon. 38, pp. 24-47, 89-97. 
Sa 125-150; Leveredt, Mon. 53, pp. 65-72. ; g 

Uae: : = = jot z ss 

4 Mey 3. Iowan. —Leverett,-Mons=38y-pp--151-153; Calvin, Jour. Gecl., 19, pp. 577- 
: 602. Alden and Leighton, Io Survey, 26, pp. 55-181. 

rE Ve 
/ {t 

(ey. Toronto. Coleman. Jcur. gecl., 9, pp. 285-310; Am. Geol., 29, pp. 71-80; 
7- Bulls Gs 8. A., 26, np. 245-254. Oo ; pe 

7 lw a Tick > Ge 

: fey Bs Barly Wisccnusin. Peorian, Late 7iscousin; Jeverett, U. 5. G S. Mon. 38, () 

Ww pp. 185-190, 317-318; Leverett. lien. 55, pp. B-29; Carman, Icwe Jurvey, 26, 
. DP. 251-295; .lden Prof. Paper 106, pp. 310-323; 

[ws id. Stiasry; Gelvin. Pall. G3. 2., 20, oo. 135-152; ‘riot, G& I, poe 
575-615; “Feisht, VW. Bs, po. 161-173; <rigitG—B. Imt. Geol. Gong. Kil, 

Dy 32.  Gause cf the Glacial pericd; Shalev 2° Davis, pp. 67-91; Vright, W. Bec Dméc' 

ES Gusps. AIII, XIV; Hurtington, Bull. GS. A., 25, pp. 477-590. : if 
= 29-14 t : : : oe Pg 

i“ see i eae) : 3.J£ 

My 16. -Glacialclinmtte.~ Sialer’/ sd Davis, op. 105-117; Jrigits W. Be, Gtax. LG 
= HEX, S2c$8; BreeKe. Swarts Jours Roy.) Met. Som, 40, op: 55-71. 

Megat Axe iNolscipl peridd, “shofar and Devis, Ap. 12Y-136;/Wridit, *- Bey\ 2 
: _ Ppe/S21-2504 TN “Pa, dp. 42294445) Holo Survey, 23. pe 

ae as _ ; : 

: ipBy is: Post=slacial tise. | Eannister, Jour. $ecl., 5, vp. W9-745; Vright, 
; - G@ Ba, pp. 532-575; Hotchkiss, Bull. Gg. 3. A., 28, pp. 136-141; Kindle 

: _ ane Daylcr, Folio 190, »p. 20-25; sardesen, Bull. G. 5. A., 19, 7p. 29-52. : 

tay 2%. Phe Duiftless reas Ghaubevlin and 5.Jisbury) 6th lm. Aevt<,\U.3.G. cys 
_. | J 4p. A227; martin “ip. will. 96) pp,/7 1-108. eos 

: ey ; { 

: May 4f. (Sciis. lecture. | 2 a a 

ipy 26. } sccnomic prchles; Lectwre. . : J 

: ~ Moye 29. Field ctcds; Tecture. aS A! 

hy She Opens SE a SS 
— : : = at ( : 
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{ i? Pagan sua 14 y ee c0 |! cit 

Moea2i teolosy, seolosy 126 -Galcudar, 1923. ory is q-! 
=e Glacial Geology, Geology 143 Calendar, 1923. pe es i wae : 

- Pab.5 Preliminary e jon ‘ Feb. 7 No class of er ane Ape 4 aw 
Pet.9 Greenland; Hobbs, 97-176 or Russell, 133-115 ee Cee se J 

oe A f . x 
J { 6 MOM i 

#eb.12 intarctica: Hobbs, 186-289 or Tillman, 23-61” v 
Feb.1l4 Glacial motion: Russell, Chap.IX or Shaler and Davis, 139-161; Chamber- 

lin and Salisbury, 1, 308-323. 
Feb.16 Gvidence of glaciation: $.F.Wright, 122-133; 3alisbury, Jour. Geol. 2, 2 

708-724, 637-851; Fairchild, Amer.Geol. 22, 154-165. s rte 

seb. 19 Glacial centers; Copy Chamberlin map of N.A,; Fairchild, Aimer. Geol. 2: i 
165-167; Upham, Int. Geol. Gong.XII, 515-522.—% Ache bier OEY 

Feb.21 Striae; Chamberlin, 7th Ann. Rept.U.5.%9.5., 156-248; map piven out for Hoy 
Feb.23 Glacial erosion: Parr, Pall. a StA5, 339-556 or U.S.G.5. Folio 169, 16; _ 

\cilbert, Bull.3.5.4. 10, 121-130 or Fairchild, Bull. 3.3.4. 16, 13-74. 

Feb.26!Bas ins of Great Lakes: Leverett and Taylor, U.S.G.S, Mon. 53, 316-318, 
‘plate Il; Martin, Wis. G.S. Bull. 36, 222-239; Alden, U.S.%.S.Prof. Pan~ 
106, 126, 

~ Feb. 28 Bowlder trains etc.: Buell, Wis. icad. Trans 10, 485-509; Crosby, Amer. : 
4e01.17, 203-234. : 

Mar. 2)@lacial till: Crosby, Boston Soc. Nat.Hist Proc. 25, 115-140; Salisbury, ee eee Se ee UCe oy 
four. Geol. 8, 426-432, 

iar.5'Pregiacial topography: ilden; Profs Paper-S#,°14-18; map problem due. 71 : 
Mar. 7\ferminal moraines: map exsrcise; Chamberlin, Geol. of Wis.,1, 275-282 or 

Sra. tnn, Rept. U.S.C.5., 310-314. we : 
Mar. ake copy of map of moraines _of-cSNtFal U6. | 

Mar. 12 Dramlins: map exercise; Alden, U.S.G-S,Bull. 273 or Fairchild, N.Y,.State 
Museum Bull. 111. . 

Mer. 14 Qutwash; map exercise; Salisbury N.J.G.S. 5, 124-130. ; 
Mar. 16 Outwash, conte: Carman, Iowa G.5.26, 357-214 3( Shaw, Jour. Geol. 19, 140- 

OD a oe a et US sc bo 
Mar. 19 Pitted outwash etc.: map exercise; Salisbury, Jour. Geol. 4, 948-970. 
Mar.21 Deltas; Fuller, Jour. jeol 7, 452-462 or Davis, Bull. 4.3.4. 1, 195-202: 

: Fairchild, Jour. Geol. 6, 589-596, © 
Mar. 23 iskers: Crosby, Amer. Geol. 30, 1-38; Davis, Boston Soc. Nat. Hist. 

_ Proc. 25, 477-499. Eee eg ty tee eae Lent 
‘ 

op: i) 
Mar, 26 Glacial Great Lakes: W/.B.\Wright, 338-343 or Leverett and Taylor, Mon. pee 

53, summary or Alden, Prof, Paper 106, maps or Leverett, Mich. Acad. Sei,’ 
12, 19-42, jag ares ae 

Mar. 28 Pleistocene lakes: W.I.Wright, 174-196; Johnston, Jour. Geol. 24, 625-~ /) 636. ~ pon A ), oe Marl 30 Deformation of shorelines; V,Beright, 387-205 or Leverett and Taylor, / |’) 
Mon.53, chap. 25, p 

Arpe2 Midsemester exam. April 1-10 Zaster recess. : a 
: a 

per AL Apr. 1] less; Shimek, Jour, Geol 7, 122-140; Shimek, Towa Acad. Sci. 15, 57-75; & ne 
Udder Bull. G.S.A. 9, 6-9, mae aati phot 

ipre 1s loess, cont.: W.B.Wright, chap.X; Alden and Leighton, Iowa G.S. 26,9, ie 
_ «144-164 or Carman, Iowa G.S, 26, 339-356, bag Sa eee 
Rake,” pe Wek : ahi eee ao 8) ey sie ae eat 

5 ot . iz Ree Ge AL Lan ee
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1925 calendar cont. . 
Apr. 16 Drift sheets, general: Salisbury, Jour. Geol 1,x&*&Rex 61-84; Chamber) '” 

Jour. Geol. 4, 872-876 or Chamberlin 2nd Salisbury, 3, 382-394. a 

Apr. 18 Erosion 2s 2 time measure: Leverett, Amer. Jour. Soi. 177, 349-968; |. » 4) 
pain, Iowa G.S. 6,-433-476; map exercise. ; d Ee 

Apr. 20 Weathering as 4 time measure: Alden, Jour. Geol 17%, 694-709 or Prof. — 
Paper 106, 151-155, 159-160; Bain, amer.Geol 23, 166-176. , (Sea 

13-13 us ; 
. apr. 23 Weathering, sok key Soe Gores. Jour. Geol. 28, 89-125; Wilder, 2 24 IE 

2 Aotwal G.3./10{ 996457 Leighton, Iowe Acad. Sci. 22, 19-20. Sesqa 
‘pre 25 Nebraskan: Me.Gee, llth. inn. Rept. , 472~510, 540-542; Salisbury, : 

N.J.G.S. 5, 187-189, 751-762 Ya 
pre 87 Aftonian:; Shimek, Bull. GeS.A. 21, 119-140 or Bain, Lowa sicad. Sci. 5b, \ 9°) 42 

: 66-101 or Amer, Geol. 21, 255-262; Calvin, Iowa Acad. Sei. 17, 177-180. Rey aw 
Ee ee CT ore cease Rot toner ie OT EAG 

apr. 30 Kansan and Yarmouth: Hershey, imer. Geol. 28, 20-25 br Fcmdetb, Mon. LOM eee 

: 38, 105-124; Carmn, Iowa G.S. 26, 320-358. ; 
bs May 2. Illinoian and Sangamon; Leverett, Mon. 38, 24-47, 89-97, 125-130; Leveres 

' and Taylo#, Hone 53, 63-72. 
“Ray 4 a Jour. Geol. 19, 577-602; Alden and Leighton, Icvwe G.S. 26. po 

May 7 Toronto: Coleman, Jour. Geol. 9, 285-310 or Amer. Geol. 29, 71-80 or Bul: 
GsSede 26, 243-254, 

Vay 9, Peorian, J/isconsin: Leverett, lon. 38, 185-190, 317-318; Leverett and 

: ‘Taylor, Mon. 53, 28-29; Carman, Iowa G.S. 26, 251-295; Alden, Prof. Paper 
é 106, 310-323. S 3 

May 11, 12, 23 Long field trip date subject to weather. : : 

May. 14 Raview of trip. 
May 16 samy of drift sheets; oo GeSeAe 20, 135-152; G.F.Wrignt, 

575-615; WeBeilright, 161-173. . eo 
May 16 Cause of 2laciation; Shaler and Davis, 69-91; ‘/.B.i/right, chaps XIII, 

XIV. 

May 21 Cause, conte: Brooke, Quarts, Sours Baysl Hots See 05 Doms. 
Quaternary life: Chamberlin and Salisbury 3, 163-496; Hay, Iowa G.S,. 22. 

Way 23 Postglacial time: Kindle and Waylor, Folio 190, 20-25; Bannister, Jour. 

Geol. 5, 750-743. 
May 25 Sconomic problems. 

May 25-30 Possible voluniary trip to Iowa. 
dune 1. Last meeting of class. Field saports due. | : 

June? Final exam. : 

"Thirty"



GLACIAL GEOLOSY Geology 143 
; Preglacial topography problem, 1923 : 

New well data furnished by J.J.Faust & Sons, Kaukauna. 

fi 20, Re 19 Ee ae 
ANS 1 John brooks Drift 40 to shale a 
ee 2 Dundas canning Co. Drift 43, shale 220, limestone 10 “otal 273 

SS] 3 Smery.zeach Drift 33 to shale. *otal 3500. | 
- ENE 4 John L*open Drift 106 (bored well) ; 
OMEN 5 Meyerh-ffer Drift 130, limestone 24, ¥otal 154. 
‘Swi 9 Drift 50, shale 132, limestone 104 lirs. Schredk. 

SFS\/ 10 Herman Bloy Drift 82, shale 50, Total 134. 
wwNy 10 Fink Drift 103, shale 30, limestone 216, sandstone 33, total 382. 

WHi/ 11 Jno.Gerritts Drift 69 : : 
SWNI 11 Gbenschur Drift 96, shale 90, Limestone 115, total 288. Water at 142. ‘ 

SNS] 11 Plotz Drift 100, shale 163, total 265. 

SESE 11 Henry Fink Drift 78 to gravel. 

NENB 12 B. Mickey Drift 72, shale 30, total 105. 

ww: post 14 Prank Wolfinger Drift 127, shale 61, total 186. 

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

wdNS 24 Will Wolf Drift 58, rock? totai Ill. 
Gg yost 3 Drift 20, shale 160, total 180. 

NENE 34 St. John creamery Drift 28, shale 244, limestone 253, sandstone 10, total 

Ts 20, Re 20 Be 535. 

SSNv 5 Drift 100. Big 2as pressure blew out 60 yds sand. 
Sasi 6 Harry-Stanell Drift 98 Big gas pressure. 
S/37 6 HuMickey Drift 50, shale 60, total 150. 

RENE BT AKER RT EEA HN BOS KEM EOS 
SY 7 John Flatly Drift 60, shale 31, total 1il. 

LIM] 7 MePlatley Drift 56,-shale 61, total 117. 
SW 7 Al. Ott Drift 115, shale and lime 132, tatal 247 
HSS 7 Auge. Ihe Driveehey 120, shile 61, total 161 Biz gas pise lt. e 2 

MW 6 Art. Stanell Drist HH 108 to sand 
NEVE 6 irs, Stanal] Drift 121 
SWS 9 Zmil Dickiuss Drift 135 to sand-cas. 
SWSE 9 Julius Krueger Brift 135, rock 167, total 300. 
SH? 15 Drift 15. ‘ 
NINE 16 Chas Parsons Drift 123 , rock 445, sandstone, 5, rock 95, total 663. 

NUN 16 lirs. Wolfmeyer Drift 349% to gravel. 
NENE 17 Otto Weigert Drift 325 to gravel : 2 
NESW 18 Brahm Drift 124, limestone 4, total 128 iuch, wood, and moss. 
NSNE 19 Schubring Drift 152 to hardpan-bored, 
SWSE 17 Je Slineback Drift 401, rock 483, total 684. 61 sandstone located 2m Sz 

Forest Jcts ; 

Pe 21, Re 20-3. 
SWNE 6 Jno. “rittnacher Drift 10, limestone 139, total 179 Flow. 
SEN’ 5 Jno. 2. Brittnacher Drift 2391, rock ? 22, total. 225. 
SWSE 5 Gilson Drift 117 sané ani gravel. Store 140 to sand. 
W/NE 8 High School Drift 175, shale 89, limestone 189, sandstone 65, tot-1 518, 

gravel 155-175. 
~. WAM 6 Bd.Sllis Drift 203(clay 120, gravel 15, sand and gravel 65), shale ll, 
‘er . limestone 208, sandstone 22, total 444, 

Sz Post 6 McGaw Drift 178, limestone 27 MenaNeCRRCCMNTOEK 
Ke fost 7 H. Roloff Drift 190, limestone 22, total 212. 
We post 7 EEXXX Spitz Drift 160, shale 43, limestone 9, total 212. 
SNWS3 8 Jno.Cl:ncy Drift 125 bored. 4 

= 16 adel) licyer Drift 72, Limestone 18, total 90. 
aod 27 Bats nthe. WF prift 155, shale 157, limestone 212, sandstone 51, tet2l 575. 
SNS 17? 3. Clency Drift 79 bored. 

; = yet 18 i1,J,S mers Drift 128 sand and gravel. 

Sie | oe



21-20 Te cont. ; 
Well records, conte 

BL post 19 Jim Fimerty Drift 100, rock? 139, total 239 
SESE 19 Summers Drift 70, bored. to sand. ; : 
SENE 20 Jim Wall Drift 103, limestine 1, total 104 

SWSW 20 RR. Drift 250, rock 50, sandstone thin, rock about 250, sandstone about 
450 Tamra¢ log-in sand at 90. : 

Salt water. Inf..from C.1.Green. s 

SESW 21 Irs. Hart Drift full of bowlders 76, limestone 41, total 117. 

S SESE 22 Henry Cowell Drift 72, Limestone 8, total 80. 
NUSV 26 tom Ferrell Drift 35, Limestone 39, total 74. 
NESE 29 Jno Brick Drift 48, limestone 127, total 175. 
SESE 30 Fox Cheese Facts Drift 218, shale 86, limestone 200, sandstone 30, 1.554 

Genter 30 iia Summers Drift to gravel 70. bored. 

NVSE 30 Meehan Drift to gravel 68 bored. 

Center 31 Geo. VanDe Wettering Drift 67 to gravels 
Re post Sl Mike Haase Drift 120 bored. 
NWHW 32 Drift 150, shale 190, total 320. Mra. Fox. : 
NWSW 32 J.J-Fox Drift 130 bored. 
NUNE 32 Drift 107 to gravel. 
SE 32 Dennis Keating Drift 67. : 
WMW 33 John Brick Drift 60, Limestone 13, total 73. ; 
NVWNE 33 Tom.Brick Drift 80, Limestone 34, total 114. 

g. 21, Re 19 Be . ; 

SENW 2 High School Drift 90. 
' MWNE 10 Seall Drift 108 , limdstone 22, total 130. 

NWNW 22 Pete Bétken Drift 128, limestone 12, total 140. ; 
NVNE 15 Dan Summers Drift 134, rock 366, sandstone 34, total 544... 
NENE 14 WmeBoartz Drift 140, limestone 69, total 209. Cag 
SESE 14 Hd.Kerner Drift 109, shale 65, limestone 202, 3s and sh 97, total 473, 
NWNY 14 Drift 127, rock 8, total 135. Dexheiner, 
NENE 15 Leibergen Drift 150, rock 58, total 188. 
SWSW 14 Freeman Drift 100, rock 7, total 107. 
SESE 15 Pat.Golden Drift 113, rock 261, total 374 in sandstone. 
SWIW 16 Verbeten Drift 110, limestone 200 to ss, total 310. 5 
SENW 17 Arnold Biese Drift 12@ to hardpan. 
NENE 19 like Nytes Drift 112, limestone 5, total 117. 
SWNE 19 Matt.Feldkeamp Drift 100, limestone 16, total 116. 

; SWSE 19 Louis Schermitzler Drift 112, limestone and sandstone 141, total 253. 
S% post 20 Fahrman Drift 131, Limestone 6, total 137. 
SESE 20 llitchler Drift 111, limestone 200, sandstone 14, total 325. 
SWNV 21 Chas.Clune Drift to hardpan 120. ‘ 
SWSE 21 TomsClune Drift 67%, rock 272, total 339%. : 
NENE 22 Hugh Finnegan Drift 95, rock inc. ss 286, total 381. : 
EE post 22 Wolfgang Pritzal Drift 90, rock ine. ss, 227, total 317, 
NESW 22 Hefmer Drift 70, shale 90, limestone 201, sandstone 18, total 379. 
WW 23 Frank Maloney Drift 94, rock 64, total 158. 
SESE 23 Jno.Flym Drift 86, shale 108, limestone 215, sandstone 32, tote] 442. 
WN 24 Prank Schmidt Drift 123 to shale. 
NENY 24 Rudolph Scjuitz Drift 95, reck inc. ss 321, total 416. 

. NEN/ 24 Frank O&Neil Drift 81, rock inc. ss. 328, total 409. 
" NENE 24 Edgar Bormeman Drift 95, rock 115, total 210. 

SESE 25 Tom Cox Drift 156, shale 37, total 193. , 
« 3} post 25 Van Den Wettering Drift 67 to gravel. 
VENE 25 Jno.Beyers Drift 92, shale 17, total 109. 
> 3E 26 TomsRohan Drift 61, shale 2nd limestone 182, total 243. y 
S5Sh 26 Jim Moffet Drift to shale 76 bored. ; 

NER 26 7S2NWERRE Drift to shale €2 bored. Hd.Finnegan. 
SWM? 26 Adam Holaschu Drift 14, shale 80, total 94. 
NESW 27 kKeunt jes Drift 14, shele 72, total 86. ; 
Be post 28 Fox Drift 2, shale 78, total 680 Shale outcrop.



21<19E cont. 
: 

32 post 28 Fox Drift 2, shale 78, total 80 Shale outcrops here. 

gt post 28 Pat. Rohan Drift 8, shale, limestone, saudstone 441, total 49s 

we post 28 John Powers Drift 89, shele 40, total 123.5 

SiMe 29 Barney Jilpoit Drift to gravel 108 bored. : 

Genter 29 Theo-Barber Drift and rock 153. 

“3% post 29 DaneGlaschine Drift 114, rock ince ss2 258, totel S724 . 

at post 39 Rupert Drift 131, limestone 22, total 153. 

NESE 30 Levi Rupert Drift 123. limestone 16, total 159. Very little waters 

as HVNE 30 i’n-Rohan Drift 120, limestone 28, total 1466 

SWSR 3O Jim.OtConnor Drift 131, limestone 23, total 144+ : 

NSW 5O Atam Killian Drift 131, limesione 2€, total 159- 

We post U1 like Lodertauer Drift 142, limestone and sandstone 209, total 351s 

NWWNY 32 Wn.Kobbusen Drifs 120, Limestone 20, total 240. 

NENW 32 A.Keating Drift 131 to hardrons 

SEX Sl Frank Thilwan Drift 136, limestere 19, total 155. ; 

SESW 32 Frank Schmidt Drift 150, limestone 200, sandstone 23, total 573. 

WOSW 33 Mike Maloney Drift 6, shale 200, limestone 200, sandstone 55, total 4615 

qn road W. of house shale outcrots. 

; SEMY 33 Mike Veiss Drift 6, shale 84, total 90e 
SESE 28 Henry Penterman Drift 12, shale 138, total 150. 
SWNW 34 Theo.2iting Drift 20, shale 55, total 75. 

NWSW 54 Wm.Biese Drift 18, shale 66, total 84. ; 
' SEM! 34 a.Tiesling Drift 15, shale 85, total 100. eg a 

Be post 54 Fassbender Drift 14, shale 208, limestone A214, Sandstone 69, total 505. : 

SW54a 35 lirs, Williems Drift 40, shale 60, total 100, Show of oil. 
SSNW 36 C.Kellar Drift 71, rock 93, total 164. 
SWNE 36 Stabonic Drift 99, shale 213, Limestone 3, total 315. 
SWIhy 36 Amy Knoesph Drift 70 

T. 21, Re 16 Ba 
SHsa 25 lleye’ Bros. Drift 126, limestone 18, total 144. : 
SWSE 25 Jose Lehrer Drift 56, limestone 179, sandstone 150, total 365. In ravine 

flow, : 

Kaukauna city well No. 4 
Om4 drift, 4-170 limestone, 170-220 St,Poter ss and sh, 220-340 limestone, d 
340—380 St.Tawrenes red sandy Limestone, 330-510 Mazomanie ss and sh, 
510-726 Dresbach sandstone. é 

Te 29, Re 20:20 
Vell in El bart. 0-47 clay, 47-52 sand, 52..£8 hardpan, 58~88 Niagara limestone, 
88-132 sh. ta. 

Anerojd elevations-¥.7.Thwaii x, 1922. 
f. 21, Ro 30 Be é : 
SD core 4 650 SE core 3 900. HE post 3 895. Center 17 730 Bt post 17 745 
3B core 17 780 SE cor. 20 859. SE cor. 21 900 Se cor. 22 900, S+ post 235 885 

Druw & zeologicai section from Kaukaun2 to Brillion and forecast complete log of . 

2 well 1500 ft deep at Brillion. 5
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x Yell 2m. W. of Brillion. NW 27, 20-20 EB. 0-90 clay, CO-111 sand, 111-226 g 
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 BE. B-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 H.0O-104 clay, 104-108 © “4, swamp 
with logs. 108-180 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 36. Draw Fe -S 
Ecological section from Brillion to Hilbert. Forecast log of well in ak 
SE SE 73, 20-20 E. me
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- - Piedmont and mountain glaciers Feb.16, 1921 : 

Map of Controller Bay Region, Alaska. : 

(1) Gompare method of showing glaciers with that employed on 
other maps. Which is best? 
3 To what class of glaciers does Bering belong? 
(3) 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. . - ; ae a 

p (6) a with hehe were clon = 
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eee yt — DE seers — eae 

ae 
eee es 

ee. Map questions, Mountain glaciers. 

= Feb.16, 1921. 

E Mt.Rainier National Park, Washington. 

= (1) What is the annual KAXM 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 glaciers? : 
3 (4) What are the strips of the same pattern along some of thev 
e— streams? : 

F {3 What name is applied to the rock islands in the glaciers? 
ae (7) ( What do they give rise to? 

es (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. 
ce (11) To what extent was this region formerly glaciated? Cite 

| definite evidences. * 
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Glacial “eology, March 4, 1921, | y : 

Eskers. 3 p } 3 
Passadumkeag quadrangle, Maine. i Ry) 

(1) What name is used locally for the eskers shown on this map? | y 
3} Note the length, width, course,,and crest of the eskers. i 7 
3) Do any of them join and where? thevgt / i 

(4) What relation have eskers to direction of ice movement? } 
(5) Note relation of esker ridge to ground moraine hill west of} 
Olamon strean. e
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# Glacial Geology, March 2y, 1921. i 

i : we Bas feunas ? { 

Lf e peaches = 

—o ; —/ 

_-—s« Berea quadrangle, Ohio. , on 
a iM Account for the three ridges, North, Middle and Butternut. Be 

=: rs (2) What kind of material would you expect in them? me 
SE et. = 
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; Geology 143, Feb.28, 1921. “ice 
Marseilles quadrangle, I11. 
(1) Contrast the topography of this moraine with that shown 
on the Vergas quadrangle. 

i (2) Compare the degree and constancy of direction of slopes 
4 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?



ST pete wert Ouse! “yo 87 : : oU Vrt Ie, 90-/0/ 
; Geology 143, Feb 38,’ 16000: b W , VAL , 275-282 
Terminal moraines, general. phn att Urn pame quoted 
(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 been 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 tggography of the Towns 

of Burlington, Candor, Dunn, Lida, and Gen a whole] 
(2) Construct a slope scale and measure tM@ angle of slope of 

: several hills. z 
g (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 Geposited this moraine? 
(5) Construct an accurate profile along the line indicated 
between Reeves Lake and Eagle Lake, vertical scale 1 inch to 
500 feet.
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Ps _ Map questions, Mountain glaciers, Feb.16, 1021 ae 

ie ae : ga 
_ Nyack, Mont.Quadrangle. : oe 

_ This is one of the latest map§ and is far more accurate than = 

_ gome of the older ones. : Sah 

Cee | What evidences do you ao of former more extensive glaciation? ae a 
(2) What factors determined its distribution? 4 

2 ies (3) Locate a true hanging valley. What has happened since it | nae 

ss Wag abandoned ;by the ice? revit : : = 

ss (4) Gompare,precipitation and mees-emmmml temperature with a 
the area around Mt.Rainier. - 
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zy Terminal moraines---Geology 143. : 

Z Show the principal moraines in red. 

E . 
e ¥ Illinois-Mon. 38 ( Wisconsin moraines? map, p24. 

eIndiana and lower Mich., Mon.53, map in pocket. 

-QOhio and parts of Penna & N.Y., Mon. 41, map, p.50. 

a ‘New Jersey, N.J.Survey 5, map in pocket. 

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

Northern Michigan, wall map. — ry) Pus 7a 

Wisconsin, Prof. Paper 106, map in pocket; State Bull. 16, 
map in pocket; model on Srd floor (out of date) 

: Minnesota, wall map. j j : ; 

| big] bet | 
3 4 Dakotas, U.S.G.S.Bulls. 144,/ 158. | Jour.Geology 24, pp.521-532 

: es Yrurr 2.5 a Pa cs 3 

i Iowa, State Survey vol.26, map in pocket. fe (se 

Montana, Bull. G.S.A. 24, p.529. Prof Paser FG. et ge 

Pann spr 2 ‘ i urd ae:



| ea Glacial Geology, March 30, 1921. 

Camp Dodgerquadrangle » Lowa. : 
7. (1) What evidence do you'find of a difference of age in the . 

* ‘glacial drift of different parts of this quadrangle? 
2 <r 2) Along what line did the later glacier halt? 
S go tee its marginal deposits with those of Wisconsin. 
ee _ (4) Note their relation to the valley of Beaver Creek. Explain 

a ee - difference between this valley and that of the Des Moines. f 
7 pe, 15) Read the text on the back of this map... : 

Ris: iets é
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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. S 
Slope 1° equals 9 ft in 1/10 mile 

5 46 | = 
10 93 
15 142 
20 192 
25 248 

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

: (4)What evidence can you find as to direction of movement 
. of the glacier which made this moraine? WAal oa : 

ae ¢



sae 

22 Terminal moraines- Geology 143. 
ae Urbana quadrangle, I11l. — (1) Yankee Ridge is a moraine. Contrast with other maps. 

— (2) To what degr€e has it been altered by postglacial erosion? = E Why more than other areas? :



s Marseilles quadrangle, Ill. S 
g Terminal moraines- Geology 143. & 

(1) To what degree and how and where has this area been altered i 

: in postglacial time? = 

- (2) What 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. 

WA. dtferK 7



se Ree ee Re eee 3 fea cece 
ei “ ‘ et 

oo ; S?- 46 ey 

oe Geology 143 March 2, 1921 Leyes 2 

ao i; Sun Prairie Quadrangle, Wisconsin. go Lae 
ee : ; : 2S a lige 
oF (1) Define "drumlin' 

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

ge ie ‘ 
Sh Sic 2 (3) Contrast the shape of a drumlin with that of an ice-worn 
Bis -. wreck hill (i Peeaee® reanon for difference. : ee 

a ot 3 “width, and heigth of several drumlins and : 
a ive the average. ae Se : See 

Be (8) Creme ee trot oe fae pe y Chew 
ae (Fe 388 AACS ECS o- be eund_on d (@iins re 

ey (6) Examine the area between the drumlins. Describe its general 
vo nature and the degree of slopes. 

 \(fexamine some of the drumlins which depart from the typical 
Be form. Classify some of the variations. | 

i @) Are there any terminal moraines on this map? How mmownt } 2 CRS 

We Ni er oye? 
Bo Text references. : 

— b Alden, Drumlins of SE Wisconsin, U.S.G.S. Bull.273 and i 
ee. Prof.Paper 106, pp. 253-256. ct ; Po



Geology 1435, Feb.28, 1921. ‘ 
_  St.Croix Dalles quadrangle, Minn.Wis. i 
_ (1) Can you tell which side of the. north-south moraine was 
_-+-9ecupied by ice when it was formed? State how. 

(2) Make a sketch of the quadrangle in pencil showing area of 
. _ terminal moraine in symbol@ used by Wisconsin State Survey. ov : 

| Keep this sketch for further use. 
' * (3) Is the valley of St.Croix River UaageSayiors Falls older . 
& or: younger than the moraine? How known? i



3 Geology 143, Feb.28, 1921. 3 

bes Map showing the surficial deposits of southeastern Wisconsin. 

ee (1) Account for the cresentic form of the moraine of the Green 
eS Bay glacier. 
= (3) Account for the reentrants near Baraboo. See model of 

ie ' ‘Wisconsin. : 

ee (3) Gount the terminal moraines between the outer border of 

a the Green Bay glacier and the red till moraine at Fond du “ac. 

ie Suggest reasons for the poorly marked form of these moraines 

eee as compared with the outer two moraines. 

- (4) ‘What is an interlobate moraine?



i so eee = ee. Reaptolyg, Rarer td eee © —_ >. ny 

“a g7° Fe ee Yon Ie es 
Sas 0 . | ¢ ee 

oot 1 ess oT teste 6 foro 6% ae og | 

” it. Sse oe Se ngs go Sp a 3 YS — 
eS te 18 = vier. gy 1 ti a oiey aso 

, * 

po -_, Geology 143, March 9, 1921. ’ a7 ~ 
ib: iat ag? ot | 
| yt Outwash plains ae ie x ae ue yo | i ade 

aes, gies : gue : ott Gee Jere Atte 

a - ao nesville, Shopiere, Wis., Rockford, Belvedere, Ill. quadrangles — 

Be (1) ¢ : : ernst —— in profile along the center line of the % 

ie of 1 inch to 4 miles aot ee ce at ee < cale of 1 inch to 200 féet = 
}@ .Use ruler graduated into quarter inch a a ae 

‘at"Your profile for inches on the So itek tae ae = 9H map. Projegt elevati me 
% not on the line along lines at fie t train ’ ight angles to th = 

Show top of plain as origi ree : : nor Fanaa 5 at if a @inally formed and present a : _ 
. Explain the diffe orcs a ’ : ference {Aihy does bed rock out ae nar ae outerop in the Rock : 

ke one Senne et Boe peeneiecias tocar : ock val ; 
ay eee oe than that north of Janesville? Le aT 

ee eee ares Ter ae tus’ orice uot Cries conten at Ge on o ese poi . 
peel cil ec ceposits can be developed? ee a sz 

Bas She caticue. Muet kind of material would you expect. to Sam. 3 yeaa t_ (oa ial would you expect to find Sel 
sao Depa ele gall of the Sugar-Pecatonica valley? Note meanders . 4 

, Nd



GEOLOGY 143 Yb. ! 

GLACIAL GEOLOGY 

Calendar 1954-55 

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

Feb. 7 Organization May 2 67470 Ane “3 

2 1-3 4 70-75 ¥ eee or 

Te 3-5 6 75-80 

1 5-7 9 80-86 
16 7-9 Ho Trip to Monticello, 
18 Qa11 OeoBeDEMe gp : 

u 4-01 few? 
21 12-13 — Armed-FereesDay- - Trip \ 
23 13-16 jj to Watwerth, -7:30 A.M. \ 

25 16-18 ae Review on trip 5 
(18 8688 a 

28 18-20 = Trip thie hartend,— 2725 PAK { 
Mar. 2 20-22 2 promt Free Remy Yo wet 

- ie 5, Sn “23 85% 4 
7 25-26 : = 725 bp Exam ontrips } 
9 Exam ees ) | J ee Ee 

11 26-29 ork AlN pen (Eee 2 OE hn Mw 
Wwe i BO Holiday (no classes) 

14 29-32 “0. j00 Jun 1 96-106 
16 3256 TO : 
18 34-36 feu ag 106-110 

8 Final Exam 7:45 A, M, 
21 36-39 

23 39-40 
25 He-43 Field trips are required. Dates for the 

short field trips (McFarland and Monti- ae 
28 43-46 cello) are subject to change. Option is 

: 30 46-49 given of either writing a report on all 

Apr. 1 49-52 trips combined by subjects seen, or tak- 
ing the usual final examination which will 

4 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- 
J ea =  58=59 cable on account of weight limits on 

Bas eee bridges and roads. 
25 59-61 
OC. 61-65 

29 65-67 Or pate >)
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o 3 ae 
f se 04 ve ° 

[oe at Ndi 
100-106 Fe aes = 

Origin of glacial climate 
The problem 
Distribution of glaciers-general nature of climate 

temp. vs precipitation 
glacial vs intergleciel climetes Se 

Types of hypotheses terrestrial, cosmic 
eccentricity theory 

3 earth's axis : 3 
movement of continents 

aa oceanic changes . 
JAS dust in air CO 

~~, changes of topography or shape of lands ‘ 
ea cosmic-soler radiation : 

Duration of Quaternary | ees 
erosion A 
sedimentation ) eae a eh ; 

; weathering Ce eee eat 
temperature change 
Radar ahvak, 

a 

106-110 © won, 
: ) 

Life : A é 
migration extinctions marine Pliestocene of Galifornia 

Human remains : 
early man of Hyrope and Asia 
early man in “merica 

Economic geology : 

gravel problems relation to engineering 

sand LG 
clay 
misceleneous-diamond problem : 
Soils 

: basis of dibvisions ‘ 
water supplies es 
excavation 
drilling 
geophysics 

. field methods 

= 

\ : o.
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ae Erosion 
Erosive force of ice Mis use of word power Lee? 

Method of application of force to bed. Impact unimportant 2 

Friction ay 

Inclusion of loose material into glacier Ss 

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

Work = force x distance Powep = work/time = *orce x velocity we 

: Velocity related to some expfental power of thickness on Nas 

If this is the square the power s thickness cubed|for wieght s thickness © 

Demonstrations \ 
rate of increase in veloity to increase in depth is(dv/dx) vis. 

force in small increase of depth = force of total unit colum 

vis dv /dx = x density.g,.s in S°HK 
5 : clearing dv= xs den. .g.-sin3/ vis. ' 

a al integrating: v="x°. den.g. sinS / vis. vat base = 0 ( 
os ro a x= depth ep 

a This applies only to a glacier of considerable width. If semi-circular 

aw then it becomes 32 x viscosity forces expressed in dynes/cm’ ] 

[and velocity mean not manimua {ratio 2 to 1Xp WH a 
Catch: this formula refers to top ve ty and not bottom since top rideson Ps 

lower layers es . v 
viscosity is not sme all the way through except possibly below the nc See 

firm line Wo dk. {| 
J ~ 

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

No turbulent flow in ice. 2 
a 

Mechanism of plucking = flow around loose particles including them in moving ice 

How much potential energy of the ice is wasted? yt 
Conversion into heat with tranmission upward ‘ 

Pressure melting + refreexing = no loss % 
., 09 Plucking favored by greater pressures than under streams. 4 

} Bottom of temperate glacier at melting point A 

: Chemical weathering under ice slight if 

Tools held firaly in thin ice ee 
Formation of rock flour ee 
Limit of load not easily reached = capacity : pe 
Width of glaciers exceeds that of rivers because slow Width lessens work ey 

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

oe es — grinding in energy consumption? es Sle al a ae 

= Land forms: cirques, hanging valleys, U-shaped valleys, rock basins, roche { 

oe moutonees fiords 4 

Cirque= corrie or cwn\ description = 

. oad



ES ee - f SerNy 
' 0 geet j Pa 

“a ee . 

7-10 _ & : SK : 

Land forms due to glacial erosion S ( ’ 
Cirque Ue. Cw" f 

: Description tarns ‘ 

Explanation t 
down grinding 1 oO 
headward erosion in bergscrund, melting there or above? Pe \ 

sapping- rock structure ta 
similar landfroms~ nivation B \ 

Hanging valleys ' 
Playfairs Law i= 
confusion with cirques Me 

5 ie explation of discordance eas eee oa 4 
Epes $ BP-W-s we di 

greater erosive power of large glaciers P es 
difference in bedyrock N Ge 3°). 3 i 
widening of valida vs deepening Po oh pret oe 

Obher hangiggvalleys ” LSS 
faulting-differential river erosion- wave erosion-faulting ies 

U-shaped valleys ae = 

"“catenary” v7 
: Cause ? 

how S) 
Rock basins and steps 

: Relation to jointing Em 

‘Roche mountonee ( 
Yefinition relation to streamlining \ 
Cause controversy t 

nA Ea ee 4 : 

of m Fiords Saga 

Description 
: threshotd irregular bottom a 

‘ drainazexaketsx pattern 
Cause : 

sinking of land 
; differential glacial erosion. hanging tribuatagies 

; floating of ice . 

S Cythe of mountain glaciation , i 

re? : Transportation of debris : : 
= -superglacial, subglacial and englacial | changes in position <. 

: 14 lacy 
|)2——""‘moraines in transit after deposition 

: nature of till, many anglular stones also others plus fine material 

See fresh drift buried ice masses earthquake moraines es 

aoe 3 

pe fo hep” S 
< hewn sa) ~ are 

% foe ; eee 
. Sa orl ope t iodege 

Boe ; Og ad
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ey) 

onditions for formation of endmoraine or terminal moraine recessional 

may be readvance 

Stream deposits etc. deltas, outwash see Part I! 

Erosional work of meltwaters 
potholes 
notches & 

Part II Continental glaciers 
Definition 
“ifferences 

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

Continental, covers very large area, dome form, extrusion flow, | } 

may stagnate, radiating winds, no sapping, 

Existing continental= Greenland, 4ntarctica % 

heat pye 7 

: é 4 

hey 

« s) e rl 

: t 

. — 
| 

He | 

. . \ 

} \ 

‘ (ea 
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Gre enland glacier 
Extent Basement geophysical exploration 

; levation 
Borders similar to valley glaciers 

: Nunataks cirques local glaciers former extent 

Antarctica 
Extent Basement Wastage 

B arrier or shelf te nature of ice 

]3° Motion of continental ice : 
Exposed parts .\ 1a) 
Extrusion flow) shear at border = obstructed extrusion flow), | 

no obstruction where ending in water 
Passage to gravity flow in tonguges 
Computation of velocity 

\ { viscosity * certee of force to velocity = FW 

A \ hence velocity = force / viscosity 
V4 \ force at a given point is component of weight of column parlaé = 

AY } surface = density x g x gjn slope ; 
<a & | Assuming a viscosity of 10 even a glacier 5000 meters thick. 

a A @\ ., Would move a very small distance per day err ny 

} a vA | nalysis shows that velocity is directly proportioned to distance 
J a i * from center of a circular accumulation so that slob must 

ek : } increase in same ratio. \ 7 
| oes this not neglect factor of wiaght of column? Slope must be 

; / | “ greater than direct ratiol to take care of this. 

er \ 
oo Flow in area of ablation is ‘obstructed and shearing occurs. 

Stagnation 
Expansion of margins after supply ceages 
When iss an angle of repose reached? \esistance = force 
Effect of melting of margins in maintaining slopes 
Thinning and letting down of thin rigid ice onto land 
Survival eftbe longest in valleys 

“einstatment of flow 

Nourishment g 
|4i)% Two effects 
: \wAs a mountain range 

{)\Creation of air drainage or anticyclone 

5 Causes of modern precipitation 
Mountains vs air mass relations
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Boerne De Nourishment oie cet 3 : 3 1 ae Es 

Be eee Ceuses of modern snowfall or Ce 
oe eee cyclone vs air mess interpretation ee ee 

Snowfall on continental glacier - nae Cpe 

Se _ Hetts theory: 1157 Le 
eee 5 \e :  yvising air mass theory 3 oe 

_ Wastage. ; ae 
ee epee ett gleciers extended into areas of no surface accumulation-evidence gee ten 

son Temperatures within glaciers\ pressure melting , normel guddient = = 

: es ; difference of temperate and polar glaciers cee 
y tr Bottom vs top melting Sie oe 

: ; 2 Radiation vs conduction for winds : en. 
z f 4. 2 * 5 SRY 

a ublimetion vs melting ‘ ee 
g Ba wastege in water : ae 

es \ Thinning during deglecietion : E 
ae Bes : oe Preservetion of residual masses 5 

; fas4 -— 

; e ; on a 

ys : as x se 
= . s es ee 

aes ; ee Q 
a eg ES 

= 3 es Es 

Be i : oe SE 2 
fe ae ee 

oo : 
Te ee 

Sc ee ee es : Beier ee Ee aig 
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18-20 ? i 

Erosion ‘ 

Methods} distribution of maximum velocity 

maximum plucking 
[retene _ 

Evidences 

: no residual soil-striaeg polishingsy-fresh meterial = 
volume of drift- disturbance below-form of hills- 
rock basins-escarpmentss cavesg hanging valleys 

9S little erosion 
ue soils etc-never much residuium-no strisem weathered glac. 

: 1g.) Stones. undisturbed basement+false roch. mout.- 
‘rock bas¢in problem- caves, escarpmentgy relation to direc. 

: overridden drumlins, etc. AK ; a 

3 Sy problem of volume *** 
)%7 ~——"“Great Lake problem : 

Finger Lake problem p. 21 : 

20-22- ee 
Great Lakes 

Reletion of basins to geology cuestas : 

rock barriers f 
possibilities 

drift dams 

_ werping of land 3 

glaciel erosion ; 

finger Lekes 
reletion to geology hanging valleys through velleys 

are they rock basins? evidence 

theories : 

pregleciel reversal of direction é 

‘ meltweter erosion 

. interglacial stream erosion 

1954 gleciel erosion depth for pressure melting? 

Kock basins 
Warping 
Gleciel erosion | 

; Plunge pools 

: Exfoliation phenomena 
Gravel boulders 

Survival of drift hills 

: Comparison of resistance to glacial erosion vs resistance to 

: water erosion 
Jointing bedding- vs vegetation. Physical vs chemical nature y 

2 i 

5 J 

\ 
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25-26 

Transportetion of debris 
Position of load derivation 

overriding near margin only 
melting out on top 

az rising toward margin falling in crevasses : 

levation of debris 
“istance of transportation 

* Cause of dominantly local material 

loss, spreading out, destruction, relative hardness 

Evidence of Pleistocene glaciers ‘ 
Early geology, use of float erratics, drift 
First explantions, waves, floods, marine, icebergs, comet diluviun 

153 Glacial hypothesis first applied to “lps etc. 
Pesci , Difficulties in New England 2 

{45} Proofs 
trans portaion without regard to size 

' distance of movement, crossing mts. etc. 
polis h, striation etc. 

pot form of margin demonstrates solid 
' removal of old mantle rock 

mechanical origin of drift ; 

35> constructional topography 
water deposits in places now impossible 

\ 
: 
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- > 

\ 

| 

| ; 

i : . 

S Saige eo i ae Pe | a  shcoaae ae Cin Re Ss Taare aaa



Fo Pee = Vs bo va ~~ - 

22=25 

: Skxmxie 
Striee 

Definition 
Origin, conditions for beginning, ending 

P olishing 

Marks res embling _ z Pee : 

Slickensid es f wv A 

Weter work ~ = = 

Iceberg : a AY 

Wind i 

Mudflows . : 

Landslides : 

work of men 

Direction of motion ' 
abrasion . 

form of marks ‘ 

| [95> 195). crossing marks — causes of change of direction —reletive age 

Ss ——_ discovery 
[9 Friction or chatter marks 

roe involved 

16S. a iscrimination of true chatter mark 

Crescentic gouges 
Forces involved 

Direction of motion from friction phenomena ‘ 

Faceted stones I 

se ah we 

|
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26-29 a 

Pleistocene continental glaciers WS eee 

ael j Evidence, striae destroyed-formation of postglacal towers» etc. [prendre 4 — op 

“7 Glacial centers continental, local x ! ye 

j initiation of glaciation Flint's theory, a single Lurentide aS 

glacier orginating in mts. of Lebrador 
later shifts in center 

ss pe Antevs hypothesis assumptions 

f Continent&l glacier of Europe-Asia 
/4o local centers of British Isles, Siberia, etc. 

Thijness of glaciers : 

Attempts to find thickness in middle, difficulties 

fey limits of glaciation-botanists nunatkaks 3 i 

Se Conclusion, not over 18000 feet maximum. 

Volume of glaciers 4 

contempraneous? ‘ ; 

lowering of sea level. i ; i
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29-32 
: = 

Glacial and glacio-aquedkus deposits 5 

: Boulder trains-shape, recognition : 

Till : 
Definition vs drift boulder clay 

St 7 Size classifications clay, silt, sand, granules, pebbles, cobbles, boulders ~~ 

/9 >» Structure 
Se Study relation to Source material 

(45% Qs // Similar deposits coarse gravel, weathered boulder beds, clays with stone, ; 

ue = * //telus, wud flows, residual dep. Difficulty with weathering : 
[95 ? = i tf ¢ 

ja ~ Glacio-aqueous dep. fluvial, lacustrine marine 

Material, — of gravel, latitude in classifications 

Pource of water-undfground escape, evaporation, slow melting, 

subglacial escape : 
Amount of deposits 

_ Ice rafting ~— anchor ice 

|. Alges Included ice masses : 
a [98 Ice walls Be 

Effect of moving ice : 

{ : : 

‘ AY 

: —— 

- = f° 

\ 

a 

A: 
at
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32-36 ; ag 

32-94/ 2/30% Aer ‘ 
Glacio-fluvial deposits vsR'/-8* ol a 

Stream transportation velocity releted to both hydraulic radius and slope ~ See: 

_ Gompetence vs capacity = 

/9y9Nerigtion in velocity on escape from ice Black River aS 

uspended load Bed load saltation c 

turbulence, energy absorbed in 

ee) failure of forumulas relating capacity to any single variable 

/jsL— Little's suggested formula based on observed loss of head in pipes : 

! ae a4 true derivation of sixth power law y 

3% Uniformity of tractive force on bed a4 

Attempt to measure turbulence 7) 

/95% relation of width of channel to bed material a4 

~~ curved streams, crossing, cut bank, built bank threads of ef 

turbulence 4: 
3 straight streams-threads of turbulence, building of sand bars a: 

subaqueous dunes, natural levee - wo 

4 braided streams causes change to normal form FL / 

: (98 bedding= result of high grade ) variabi. volume high velocity , ia 

high turbulence ) i 2 

slope mainly less than 40 ft/m a 
: + hickness of layers-cross bedding in sands : 

RL ripples, direction of foresets clay balls . 
Ane See Sere Soe Se j 

24-56 Glacio-lacustrine deposits 3/- 36 
3 causes of standing water original surface obstruction by ice - 

: melting of buried ice masses- melting through of hills blocking of Bea 

valleys by outwash and by differeential rate of outwash formation ee 

; arugument sf over ice dams he 

outlets over land over ice through ice 

deposition along shore from icebergs in deeper water 

deltaic-shore- deep water deposits : 

/#s {___ Deltas-foreset, topset, bottom set beds backset? |¢¢ | 195% 

_7> Shore Se 

: 8 Cape strength of wind-reach of waves(fetch) 
Ap see 

ha} “S..é vipple marke, breakers undertow i 

| transportation along beach by diagonal waves Sey 

beach profile function of undertow in transportation off shore 

problem of alongshore current for sand movement 

SAA of waves base or edge of built terrace. 

vax “J wash across barrier into lagoon ~ é 

i }uu4 . bedding of barrier. pf built terrace al 

shape of pebbles 3 

: perfection of sorting openwork gravels 

constancy of force 

: ites 

= if 
Bey
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ae) 36-39 pry wo 

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 deposits in winter 

chemcial character of leke clays 

varves-definition origin absence in temperate lakes 
turning over 
work of organisms 

glacio-marine sediments 
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: Definition-oval hill of glacial hill, streamlined form 

[95¢/ 
’ Topography 

stoss and lee ends heigth, length, width, slopes 

compound forms cs 

Material 
\ Till very compact, sorted beds disturbed in many 

jus Yravel or sand basement 
rocdrumlins . 

| Distribution | 
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Delta plains “i 

[959 —— 158 a 
Outwas ‘h terracés =e 

[ae Peo meader scars slip off slopes 
jay \ causess Hs 
4 \ \ melting ice blocks-ice-fed springs-opening of lower outlets blocks- _ 

! recession of main body of ice <- lake outlets : : 

retreat of source-postglacial erosion-erosion of rock barriers e 

: ‘ temporary ig compas of meanders of organized streams 3 

: fost X Ice contact’ terraces or kame terraces -confusion with stream _ : 

es terraces fromed with buried ice masses 1 2 ; 

; Outwash in tributary valleys and differential junctions é 

s Summary ‘ oa 
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Eskers and crevasse filings ‘ ie 
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crevasse fillings crest ea 

Materia 1 openwork grevel ee ‘ 
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Relation to other drift ee 
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Origin ea 
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ae Pleistocene succession i = 

Older ideas : a= 

Evidence of multiplicity + long duration of Pleistocene - < 

plent and animal remeins ‘ * 

nd+glecial sediments “ 

buried soils 
differences in weathering and erosion * 

shifts in source : 

Definition: Pleistocene Glacial Quaternary Kecent interglacial ae 
stage substage subinterval or interstadial ae 

Criteria 
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, Fossils erosion weathering stratigraphic succession loess : 
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Paleosntological evidence gard 
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“banger of error em 
vegetel remeins-forest beds- recognition, annual rings- direction of logs 
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Erosion , Be 
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