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GEOLOGY 13 0
PHYSTOGRAPHY OF EASTERN UNITED STATES

~ Advance examinatien Dec. 18, 1947

Trite on feur questions enly; Ne. 1 ie required of all, Msjers in geelogy er
geography must include rot less than enc of next twe questioms, Grades will
not be resdy until efter vacation. Flease indicete which questione yeu wrete.

‘gsrhequired question on seperste sheet

(2).Explein at lesst twe distinct hypetheses to sccount for the drairsge
system of Ridge end Valley province.

: L7
\//(3) decount fer three different types of topegraphy which eccur in the
Finger Lake Digtrict of New Yeork. :

\//{4) Complete follewing sep&ences giving proof of each etatement ( no more than
a single sentence of reasonsble length considered)s : :
It has keen concluded thet the divide e=long Blue “idge is shefting
to the northwest becauses~—=-

(b) It is known that there wzs neither the Allegheny ner Ohie Rivers in
preglacial\time becausec-—-

(e¢) Emergzence of\the Coestel Plain in relatively recent iiwe is proved bhy-=
o F o

(d) The upland 'surfmce of the Piedmont Platesu is nel the s ce
the surfagé of the rerd rocks benesth the Gosstel Plain because—-- ~
(e) Tt has been memmerdy widely thought thet there was a Schooley ,
P SVep La Tl BeCHUD oG s s e e =

(5) Deseribe briefly the locetior, geolegy = nd topography of Catekill Mts,

(6 ) ®how with diegrems: (2) syncline, (b) monocline, (e¢) anticline,
(d) enticlinal mountain, (e) menoclinel mountain, (f) s ynclinal”meuntzin,
¢) pitching fold, (h) thrust feult, (i) entrenched meander, (J) cuests

\}//’(%) Account fors (a) greaster summit elevetions of Appalachian Plateau compered
: . : : to Ridge and Valley -
(v) why shele is found on seme of the highest summits.

(8) %here end whet are: (a) Hockley scarp, (b) Walden ﬁidge (¢) Fell Zone
Peneplain, (d) Ashville basin, (e) Harrisburg Pehieplain, (f) Western
Cress Timbers, (g) Reelfoot Leke, (h) Yazeo B asin, (i) Everglades,
(j) Sea Islands .



Geology 13 ©
Special exam, lov. 23, 1945
Write on 4 only

(1) List in proper sequence the observetions msde at VWeidmen
Falls which demonstrete the physiogrephic history of the erea

(2) Account for rapids and fells found in Driftless Area giving
examples of ezch kind

(3) Discuss origin of Crowleys Kidge end associzted drainage changes

(4) Complete following: Padand
(a) The mountains of Su@ertor~8pi&nd were destroyed
before Upper Cémbrien time because
(¢){(b) The interlobeste moraine of esstern Wiscomsin is such
a prominebt topogrephic festure becmuse (two reessons)
(d) “helk forme lowlands in X3k Alebame whereas in
4 Texas it caps a cueBta because

(e) The Driftless Area escaped glescistion primarily

because

(5) Where on field tripr did you see a good esmple of eachs

&) Frenconie sandstone

(b) toppgrephic breek between two different uplands

(c) leke enclosed by terwinel moreine

(d) bed of lzke enclosed by glacisl outwesh

(6) peneplain on quartzite

(f) water gep Y,

(g) grevel wh;chﬁ%hat’once»hevewf111ed“valiey’tO“great“ﬂepth

(h) vertical stresta ;

(i) clinkstone Py Py _;;Q;'ﬁdqﬂ

(j) 2iixstmse Jordan sendstone ¢ f@“‘ffﬁﬁf T R N S
f

/ G ) L?/?\/\,F/': T Wy | 1 '.‘ 5 m ~ !‘ 3 ’\E»’J el g 3 ‘;):P{':' ot = v



GBOLOGY 130
PHYSIOGRAPHY OF THE UNITED STATES

Referoncos for ficld trips, 1940.

is

13.
14.
15,
16,
17.
18,
19,
20,
21,

22,

The Dells-M~rtin, Lawronce, Physical geogrephy of Wisconsin: Wisconsin Geol.
Net. Hist. Survey, Bull. 36, pp. 325-333, 1916.

Bscarpmonts——- Snith, G. H. The influence of rock structure and rock charactor
upon topogreph:;- in the Driftless arca: Thesis, 1921.

Loke Wisconsin-- Martin, Lawrence, Physical geography of Wisconsin: Wisconsin
Gool. ond Net. Hist. Survey, Bull. 36, pp. 318-322, 341-343, 1916,

Lake Wisconsin-- Aldon, W. C., Quaternary geology of southeastern Wisconsin.

U. S, Geol. Survey, Prof. Psper 106, pp. 222-229, 267, 1918,

Loke Wisconsin~- Solisbury, R. D., nnd Atwood, W. W.: Goography of the region
about Devils Loke and the Dalles of the Wisconsin: Wisconsin Geol. and Not.
Hist. Survey, Bull. 5, pp. 1292-132, 1900.

Pre-Cembrian peneplain-- Weidnen, Saruel, Geology of north-central Wisconsin:
Wisconsin Geol. and Not. Hist. Survey, Bull. 16, pp. 592-599, 1907.

Hemilton Mounds-~ Ostronder, A. R., Geology and structure of Hanilton Mounds,
Adnms County, Wisconsin, M.steors Thesis, 1931. :
Glocial featurcs, Adoms Co.-- Alden, W. C., Quaternary geology of southenstern
Wisconsin: U, S. Geol. Survey, Prof. Peper 106, pp. 216-217, 261-262, 1918.
Glover Bjuff-- Ekern, G. L., ord Thwaites, F. T., The Glower Bluff structure.
Wisconsin Aceds Sei., Trens., vol. 25, pp. 89-57, 1930. A

Sandstone Mounds-- Irving, R. D., Geology of Wisconsin, vol. 2, pn. 566-577,187.
Bed rocks-- Thweites, F. T., The Prlcozoic rocks found in deep wells: Jour.
Geology, vol. 31, pp. 529-555, 1923.

Central Plain-- Meortin, Lawrence, Physicel googrophy of Wisconsin: Wisconsin
Geol. and Nat, Hist. Survey, Bull., 36, pp. 299-310, 1916.

Glaciation central plain-—- Mertin, Lewrence, Physicel geozrophy of Wisconsine
Wisconsin Geol. and Nr-t. Hist, Survey, Bull. 36, pp. 310-318, 1916.
Pre-Canbrian peneplain-- Mortin, Lewrence, Physical geography of Wisconsin:
Wisconsin Geol. and Not. Hist, Survey, Bull., 36, pp. 362-374, 1916.

014 drift-- Weidmen, Saruel, Geology of north-central Wisconsin: Wisconsin
Geol. and Net. Hist. Survey, Bull. 16, pp. 435-440, 443-444, 447-448, 1907.

0ld drift-- Martin, Lewrence, Physical geogrophy of Wisconsin: Wisconsin Geol. -
and Nrt. Hist. Survey, Bull. 36, pp. 374-376, 1216.

Wisconsin River-- Weiduen, Sarmel, Ggology of north-central Wisconsin: Wiscon-
sin Geol. and Nat. Hist. Survey, Bull. 16, ppn. 614-624, 1907.

Torraces—- Weidnman, Samuel, Goology of north-central Wisconsin:- Wisconsin Geol.
and Not. HEist. Survey, Bull. 16, pp. 521-522, 532-543, 54<, 1907..

Proirie du Sac-- Alden, W. C., Qu-tornary geology of southeastern Wisconsin:

U. S. Geol. Survey, Prof. Paper 106, pp. 190-194, 214-215, 1918,

Terraces, Prairie du Sac-- Uber, H. A., The terraces of the Wisconsin River:
Thesis, 1916. ;

Baraboo quartzite~-~ Aldon, W. C,, Quaternary geology of southcastern Wisconsin:
U. S. Geol. Survey, Prof. Pesper 106, pp. 56-61, 1918.

Drift ond Driftless Areas-- Salisbury, R. D., ond Atwood, W. W., The geogrephy
of the region about Dgvils Loke: Wisconsin Geol. and Nat. Hist. Survey, Bull. 5,
pp. 143-146, 1900, ‘

Sconic features-- Salisbury, R. D., and Atwood, W. W,, The geogrophy of the
region about Dgovils Leke: Wisconsin Geol. and Nat. Eist. Survey, Bull. 5,

pp. 60-72, 1900.

Peneplains-~ Trowbridge, A. CO., The erosional history of the Driftless Area:
Iowa University Studies, 8tudies in Nat, Hist., vol. 9, no., 3, part II, 1921.
Gieciel drift—- Weidnon, Samucl, The Barasboo iron-bearing district: Wisconsin
Geol. and Not. Hist. Survey, Bull. 13, pp. 99-102, 1904,

Driftless Aroca-- Mrrtin, Lawrence, Physicol geogrephy of Wisconsin: Wisconsin
Geol. and Nat. Hist. Survey, Bull. 36, np. 73-88, 1916.



27.
28,
29,
30.
- 8
32,
3.
34.
35,

36.

37,

Driftless Area~- Weidnan, Spemuecl, Geology of north-contral Wisconsin:: Wiseonsin

Geol. ond Nat, Hist. Survey, Bull. 16, =p. 548-564, 1907.

Pre~Ormbrion peneplain-- Thwaites, F. T., The burie?l pre-Cepbrian of Wisconsin:

Geol. Soc. America, Bull., vol. 42, pn. 719-750, 1931.

Peneplrins-~ iortin, Lawrence, Physical googrsphy of Wisconsin: Wisconsin Geol.

and Not, Hist. Survey, Bull., 36, pp. 42-70, 1916.
OQutwngh-- Mortin, Lawrence, Physical geographpy of Wisconsin: Wisconsin Geol,
end Neot. Hist. Survey, Bull. 36, pp. 119-128, 1S16.

Devils Lnke-- Trowbridge, A. C. The history of Devils Loke Wisconsin: Jour.
Geology, vol. 25, pn. 344-372, 1917.

Terraces-- MacClintock, Paul, The Pleistocene history of the lower Wisconsin
River: dJour. Geology, vol. 30, pp. 673-689, 1922.

Pencnleins-- Thwaites, F. T., Kensns Geol. Soc. Guidebnok, Ninth Ann. Field
Conference: Pp. 118-120, 1935.

Dovils Lake-- Thwoites, F. T., Physiogrophy of the Barrboo District: Konsas
Gool. Soc. Guidebook, Ninth Amn. Field Confercnce, pp. 395-404, 1935.

Devils Lrke-- Smith, Guy-Hnrold, Physiogrephy of Boraboo Ronge of Wisconsin:
Pon-An. Geologist, wol. 56, »p. 123-140, 1931.

Bed rocks-- Wancnmncher, J. M., Twonhofel, ¥, H., ond Roasch, G. 0., The
Paleogzoic Strata of the Baraboo oren, Wisconsin: An. Jour. Sci., 5th Ser.,
wol. 28; vn. 1=30, 1934.

Bates, R. E., Goomorvhic history of the Kickepoo region, Wisconsin: Geol.
Soc. Aperics, Bull,, vol. 50, pp. 819-880, 1939.



- 2-
See also references for field trips.
Coastal Plain

Cooke, C. W,, and Melton, F., A. Discussion of the origin of the supvosed
meteorite scars of South @arolina; Jour. Geology, vol. 42, pp.
£88-104, 1934.

Ewing, Maurice and others, Geophysical investigations in the coastal
plain; Geol. Soc, America, Bull., vol, 48, pp. 763-812, 1937;
vol, 50, pfi. 257-296, 1939.

Prouty, W, F., "Carolina Bays" and elliptical lake basins: Jour. Geology,
vel. 43, pp. 200-207, 1935,

Flint, R. F,, Pleistocene features of the Atlantic Coastal Plain: Am.
Jour, Sci,, vol. 238, pp. 757-787, 1940,

Fisk, H. N,, Depositional terrace slopes in Louisiana: Jour. Geomorphol~
ogy. vol. 2, pp. 181-200, 1939.

Russell, R, J,, Louisiana stream pstterns: Am. Assoc. Pet. Geol., Bull,,
vol. 23, pp, 1199-1227, 1939.

Piedmont

Bascomb, Florence, Cycles of erosion in the Piedmont province of Penn-
sylvania: Jour. Geol., vol. 29, pp. 540-559, 192i.

Blue Ridge

Wright, F. J., The Blue Ridge of southern Virginia and western North
Carolina: Denison Univ., Bull, Sci. Lab., vol. 22, pp. 116-132,
1927; The erosional history of the Blue Ridge; ibid, vol. 23, pp.
321-344, 1928: The older Appalachians of the south: ibid, vol. 28,
ppP. 143-250, 1931,

Ridge and Valley

Thompson, H., D., Drainage evolution in tho southern Appalachians; Geol.
Soc, America, Bull,, vol, 50, pp. 1323-1356, 1939,

Meyehoff, H. A. and Olmstead, E, Wi, The origin of Appalachian drainage:
Am. Jour, Scii, 5th sor., vol, 32, pp. 21-42, 1936.

Stose, G. W., Age of the Schooley peneplain: Am. Jour, Seci, Vol, 238,
pPpe 461-476, 1940,

Mackin, J, H,, The Origin of Appalachian drainage, a reply: Am, Jour,
Sci,, 5th Ser., vol, 36, pp. 26-53, 1938,

Ashley, G, H., Studios in Appalachian mountain sculpture: Geol. Soc, Am. .
Bull, vol. 46, pp, 1395~1436, 1935,

Johnson, D, W, A theory of Appalachienm geomorphic evolution; Jour, Geol.
vol, 39, pp, 497-508, 1931l.

Rich, J. L,, A bird's—~eye cross section of the central Apnalachian
mountain and plateaun: Geogr, Review, vol,, 29, pp. 561-586, 1939,



e B
Thwaites, F. T., Glacial Geology of part of Vilas County, Wisconsin:
Wisconsin Acad. Sci,, Trans., vol. 24, pp. 225-228. 1929,
Thwaites, F. T., Kansas Geol, Society Ninth Ann. Fie.d Conference Guide Book,

pp. 109-125, 1929,

See also references for field trips.

Coastal Plain

Cooke, C. W,, and Melton, T, A., Discussion of the origin of the supposed
meteorite scars of South Carolina: Jour. Geology, vol. 27, pp. 88-104,

1934,

Ewing, Maurie and others, Geophysical investigations in the coastal plaing
Geol. Soc, America, Bull., vol. U8, pp, 753¢812, 1937; vol. 50, pp,
257-296, 1939. '

Prouty, W. F., "Carolina Bays" and elliptical lake basins: Jour. Geology,
woli )'!'3. PbDe 200—207; 1937-

McCarthy, G+ R., The Carolina Bays: Geol, Soc, America, Bull., vol., 48, pp,
1211-1226, 1937,

Fisk, H. Ne, Depositional terrace slopes in Louisiana: Jour. Geomorphology,
vol. 2, pp. 181-200, 1939, :

Shaw, E. W., The Pliocene history of northern and central Mississippi: U. S.
Geol. Survey, Prof. Paper 108, pp. 125-163, 1917.

Russell, R. J., Physiography of Lower MNississippi River delta: Louisiana
Geol, Survey, Bull. &, pp. 3-199, 1936.

Russell, R, J., Louisiana stream patterns: Am. Assoc. Pet. Geol., Bull., vol.
23, pp. 1199-1227, 1939.

Piedmont
Bascomb, Florence, Cycles of erosion in the Piedmont province of Pennsylvania.
Jour. Geol., vol. 29, pp. 540-559, 1921,

Blue Ridge

Wright, F. J., The Blue Ridge of southern Virginia and western North Caro-
lina: Denison Univ. Bull, Scis Lab., vol., 22, pps 116-132, 1927; The
erosional history of the Blue Ridge: ibid, vol. 23, pp. 321-34k4, 1928:
The older Appalachians of the south; ibid, vol. 26, pp. 143,250, 193%1.

Ridge and Valley

Fridley, H. M., Solution and stream piracy: Jour. Geol., vol., 47, pp. 178-13:.
1939.

Thompson, H, D., Drainage evolution in the southern Appalachians: Geol. Soc.
America, Bull., vol, 50, pp. 1323-1356, 1939.

Meyehoff, He. A. and Olmsted, E. W., The origin of Appalachian drainage: Am,
Jour, Sci., H5th sor., vol. 32, pp. 21-42, 1936.



= B
Wright, F. J., The newer Appalachians of the south; Denison Univ., Bull.
Sci. Lab., vol. 31, pp. 93-142, 1936,

Mackin, J. H., The origin of Appalachian drainage, a reply: Ams Jour. Sci.,
5th ser., vol. 36, pp. 26-53, 1938.

Ashley, G. H., Studies in Appalachian mountain sculpture: Geol. Sco. Americ-

Bull, vol. 46, pp. 1395-1436, 1935.

Johnson, D. W. A theory of Appalachian geomorphic evolution; Jour. Geol.,

vol. 39, pvn. 497-508. 1931.

Woodward, E. P., Natural Bridze and Vatural Tunnel, Virginia: Jour. Geol.,

: vol. LU, pp. 604-616. 1936. E~ -
(‘L. Y R \T | A58 (A s e { ‘ e A . W/‘L,"l {1—{1/ .~ ‘ vi ‘_'
Appalachian Plateaus = 100 A, ouien G evn (Lo , > 67+ e e
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Cole, W. S., Develooment and structural contrcl of erosion surfaces: Jour.
Geol., vol, 45, pp. 141-157, 193%7; Rock structure and peneplain
expression: Jour. Geols., vole 43, pn. 1049-1062, 1935; Erosion

surfaces of western and central Yew York; Jour. Seol., vol. 46, pn, 191-
206, 1938, i

Lawrence, R. A., Sink holes ofigmzCumberland Plataau: Jour. Geology,
vol, U5, op, 21L-215, 1937, :

Holmes, Cs D, Glacial erosion in a dissected plateau; Am, Jour. Sci.,
5th sers, vol. 38, povs 217-23%2, 1977. :

Wi
Tarr, R¢ S., Drainage features ®f central New York: Geol. Soc., America,
Bull., vol, 16, pp. 229-282, 1905.

Fairchild, H, L., Seneca valley physiography and glacial history: Geol.
Soc. America, Bull., vol. 45, po. 1073-1110, 1934,

Rich, Je. L., Recognition and significance of multiple erosion surfaces:
Geol, Soc. America, Bull., vol. 49, pp. 1695-1722, 1938,

Vew England
Tarr, R. S., The peneplain: Am. Geologist, vol., 21, pp. 351-370, 1R98.
Davis, W. M., The peneplain: Am. Geologist, vols 23, pn. 207-239, 1899.

Meyerhoff, H, A., and Hubbell, Marion, Erosional lapnd forms of eastern an”

central Vermont: Vermont, Eighth Rept. State Geologist, pp, 17-100,
1912.

Pond, Adela M., The penenlains of the Taconic Mountains in Vermont: Vermc:
1927-28 Rept. State Geologist, pp. 292-314, 1929

Barrell, Joseph, The piedmont terraces of the northern Appalachians: - Am..
Jour., Sci., 4th ser., vel. 49, pp. 227-25%, 327-362, UH7-428, 1920.



Adirondacks

Ruedeman, Rudolph, The tangential drainage of the Adirondacks: Am,
Jour. Seci., 5th ser., vol. 22, pp. 431-440, 1931,

Miller, W. J., The Adirondack mountains: New York State Mus., Bulles 193.
1917,

Interior low Plateau

Lobeck, A. K¢, The geology and physiography of the Mammoth Cave National
Park, Kentucky, Geol. Survey, 1928.

Dicken, S. N., KXentucky karst landscapes: Jour., Geol., vol. 43, pp. 70%-
726, 1935.

Swinnerton, A. C., Origin of limestone caverns: Geol, Soc. America,

Bull., vol. 43, pp. 663-694, 1932,

Dicken, S. W., A Kentucky solution cuesta: Jour. Geol., vol. 43, ppe 539-
S5uk, 1975,

P. T, Thwaites, Sept., 1939
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References for field trips, 19357

1.

2.

6.
7e
8.
9.

105
Ll

12.
13.
1k,
15.
16,
s A
18.
19,
20,
21.

225

23
2k,

250 >

26,

The Dells-Martin, Lawrence, Physical geography of Wisconsin: Wisconsin Geol . and
Nat. Hist., Survey, Bull. 36, pp. 325 - 333, 1916.

Escarpments-- Smith, G. H, The influence of rock structure ard rock character
upon topography in the Driftless area: Thesis, 1921.

Leke Wisconsin-- Martin, Lawrence, Physical geography of Wiscomsin: Wisconsin
Geol. and Nat, Hist, Survey, Bull. 36, pp. 318 - 322, 34l - 343, 1916,

Lake Wisconsin-- Aldon, W. C., Quaterngry geology of southeast.rn Wisconwsin.

U. S. Geol. Survey, Prof, Paper 106, pp. 222 - 229, 267, 1918,

Lake Wisconsin-- Sali sbury, R. D., and Atwood, W, W.: Geogravhy of the region
about Devils Lake and the Dalles of the Wisconsin: Wiscongin Geol. and Nat, Hist,
Survey, Bull, 5, pp. 129 - 132, 1900.

Pre~-Cambrian peneplain-- Weidman, Samuel, Geology of north-central Wisconsin:
Wisconsin Geol, and Nat., Hist., Survey, Bull. 16, pp. 592 - 599, 1907.

Hamilton Mounds-- Ostrander, A. R., Geology and structure of Hamilton Mounds,
Adams County, Wisconsin, Masters Thesis, 1931, :

Glacial features, Adams Co.-- Alden, W. C., Quaternary geology of southeastern
Wisconsin: U, S. Geol. Survey, Prof. Paper 106, pp. 216 - 217, 261 - 262, 1918,
Glover Bluff-- Ekern, G. L., and Thwaltes, ¥. T., The Glover Bluff structure:
Wisconsin Acad. Sei., Trans., vol. 25, pp. 89 - 97, 1930.

Sandstone Mounds-- Irving, R. D., Geology of Wisconsin, vol. 2, pp. 566 - 577,1877
Bed rocks-- Thwaites,F.T, The Paleozoic rocks found in deep wells: Jour. Geology,
vol. 31, pp. 529 - 555, 1923.

Central Plain-- Martin, Lawrence, Physical geography of Wisconsin: Wisconsin Geol.
and Nat, Hist. Survey, Bull. 36, po. 299 - 310, 1916. e

Glaciation central plain-- Martin, Lawrence, Physicsl geography of Wisconsin:
Wisconsin Geol. and Wat, Hist. Survey, Bull, 36, pp. 310 - 318, 1916.
Pre-Cambrian peneplain-- Martin, Lawrence, Physical geography of Wisconsin:
Wisconsin Geol. and Nat, Hist. Survey, Bull. 36, pp. 362 - 374, .1916,

0ld drift-- Weidman, Samel, Geology of north-central Wisconsin: Wisconsin Ggol.
and Nat. Hist, Survey, Bull. 15, pp. 435 - 440, W43 - UL L7 - Lug  1907.

0ld drift-- Martin, Lawrence, Physical geography of Wisconsin: igconsin Geol,
and Nat, Hist. Survey, Bull. 36, pp. 378 - 376, 1916,

Wisconsin River-- Weidman, Sarmel, Geology of north-central Wisconsin: Wisconsin
Geol. and Wat, Hist, Survey, Bull, 16, pp. 614% - 624, 1907,

Terraces-- Weidman, Samuel, Geology of north-central Wisconsin: Wisconsin Geol.
and Nat, Hist. Survey, Bull, 16, pp. 521 - 522, 532 - 543, 5Hk, 1907,

Prairie du Sac-- Alden, W. C., Quaternary geology of southeastern Wisconsim

U. S, Geol. Survey, Prof. Pasper 106, pp. 190 - 194, 214 - 215, 1918,

Terraces, Prairie du Sac-- Uber, H, A., The terraces of the Wisconsin River:
Thesis, 1916. :

Baraboo quartzite-- Alden, W. C., Quaternary geology of southeastern Wisconsin:
U. S. Geol., Survey, Prof. Paper 105, pp. 56 - 61, 1918, , ,

Drift and Driftless Areas-- Salisbury, R. D., and Atwood, W.W., The geography of
the region about Devils Lake: Wisconsin Geol. and ¥at, Hist. Survey, Bull. 5,
pp. 143 - 146, 1900, :

Scenic features-- Salisbury, R.D., and Atwood, W.W., The geography of the region
about Devils Leke: Wisconsin Geol, and Nat. Hist., Survey, Bull. 5, pp. 60 -72,190C
Peneplains-- Trowbridge, A.C., The erosional history of the Driftless Area: Iowa
University Studies, Studies in Nat. Hist., vol. 9, no.3, part II, 1921,

Glacial drift-- Waidman, Sarmel, The 3araboo iron-bearing district: Wisconsin
Geol. and Nat, Hist, Survey, Bulle. 13, pp.99 - 102, 190k,

Driftless Area-- Martin, Lawrence, Phycical geography of Wisconsin: Wisconsin
Geol. md Nat, Hist., Survey, 2ull, 76, pp. 77 - 88, 1916,



21,
28,

L
W
3

N
Oy

Driftless Area-- Weidman, Samuel, Geology of north-central Wisconsin: Wisconsin
Geol, and Not, Hist, Survey, Bull., 16, pp. 548 - 564, 1907,

Pre~Canbrian peneplain-- Thwaites, F. T., The buried pre-Cambrian of Wisconsin:
Geol. Soc. Amerieca, Bull., vol., 42, pp. 719 - 750, 1931,

Peneplaing—- Martin, Lawrence, Physical geography of Tisconsin: Visconsin Geol,
and Nat, Hist, Survey, Bull, 36, pp. 42 - 70, 1916,

OQutwash-- Martin, Lawrence, Physical geography of Wisconsin: TVisconsin Geol, and
Nate. Hist. Survey, Bull. 36, pp. 119 - 128, 1316,

Devils Lake-- Trowbridge, A. C. The histo evils Lake Wisconsin: Jour. Geology
vol, 25, pp. 344 - 372, 1917.

Terraces-~ MacClintock, Paul, The Pleistocene history of the lower Wisconsin
River: Jour.Geology,vol.30, pp. 673 - 689, 1922,

Peneplaing-- Thwaites, F. T., Konsas Geol Soc, Guideboolr, Mn'h Ann, Fleld Cam-
ference: pp. 118 - 120, 1935,

Devils Lake-~ Thwaites, F. T., Physiography of the Baraboo District: Xensas Geol
Soc. Guidebook, Ninth Ann, Field Conference, pp. 395 - 4CY. 193

Devils Lake-- Smlth Guy~Harold, Physiography of Barabos Runge
Pan--Am. Geologist, vol 56, pp. 123 - 140, 1931,

Bed rocks-- Wanenmacher, J. M., Twenhofel, W, H,, and Raasch, G. O.. The
Paleozoic Strata of the Baraboo area, Wisconsin: Am.Jour. Sci., 5th ser., vol .
o, pp. 1 - 30519311,

o] \J]

f Wisconegin:



GEOLOGY 130
 PHYSIOGRAPHY OF THE UNITED STATES
100 Review questions, first semester
Third edition, 1936-37

These questions are for review studye. They contain questions
which were used in past examinations and othersg which may be used or similar
to those which may be used in the future. Study them in connection with beth
your text book and the Lobeck Diagram of the U, &, Check also with notes,
readings, laboratory excercises, and field trip renorts. Be sure to under-
stand just where and WHY departures from textbook conclusions have been
rnadee Be farnliar with both definition and map limits of every physiographic
province which has been taken upse

l, Show by a cross secticn the nature of the boundary line between the
Laurentian Unland and the Interior Lowlands (a) in Wisconsin.,(b) in east-
ern Adirondacks.

24 Describe and account for the different land forms which occur in the
Laurentiam Upland dividing them into (a) destructional and (b) constructional.
3¢ Into what two crect groups (from topographic standpoint) may the bed
rocks of the Laurentiar, Upland be divided? Describe the land forms and
drainage patterns of ecach and name the ages of rocks in which typical

exarples of each occur. :

Yo How is it lmown that loecal glaciers once existed in eastern United
States? Give locations of exarmpless

5¢ Describe and account for the different kinds of lakes which occur in

the Laurentian Uplani, ;

6o Outline in parallel column the facts and interpretations which de-
rmonstrate the physiographic history deduced in the Baraboo district, Wisconsin,
Te State in 5 singls sentence a definite evidence which proves thats ;
(a) local moumtain glaciers once existed in the Adirondacks, (b) the
Laurentiam Upland w~s once a mountain country, (c¢) the nre-Carbrian moun-
tains where destroyed before the coming of the Upper Cambrian sea,

(d) The Laurentian Upland was not all glaciated at the same time, (e) the
Superior Highland was once entirely covered by the rocks which are now
confined to the Interior Towlands

8 In the Iaurentian Upland locate exarmles oft (a) trellis drainage,
(b) fault coutrolled drainacze,(c) monodnock on peneplain, (d) lake in rock
basin, (e) old drift, (f) fault escarpment, (g) pitted outwash, (h) ter-
minal moraine, (i) sandstone plain, (j) water gops

9¢ What significance in erosional history is to be attached to a hill of
granite which has 2 flat top? to a hill of horizontal sedinmentary rock
vwhich has a flat top? :

10, Outline with diagrams the stages in the developnent of the topography
of the Superior Highland including the basin of Lake Superior,

11, Explain thecrigin of the basin of Loke Superior,

12, Discuss with diagrams the effect on topography of three distinct types
of bed rocks which occur in the Lake Superior regions

13, Outline the evidences which whow the post glacial history of the Lake
Superior Basin. ; ;

14, Discuss the subdivisions of the Laurentian Upland in the U.S. giving
definition, boundaries, geology and topographye. -

15, Where and what are in physiographic senses (a) Apostle Islands,

(b) St. Louis Bay, (e¢) Rib Hill, (d) South Range, (e) Rib Hill, (f) Ke-
weenaw Point, (g) Isle Royal, (h) Mesabi Range, (i) Manitou Falls,

(j) Huron Mts, (k) Apcstie Ids.

16+ Discuss with diagrums three possible exnlanations of the level uplands
of the Barabto Rangce
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17« Explain with diagrams the effects of glaciation on the topography

of the Laurentian Upland.

18, Name, define, bound, and discuss briefly seven subdivisions of the
Interior Lowlands, _

194 Discuss theories of crigin of basins of lower Great Lakes.

20. ILocate, describe, and account for the principal cucstas of the Great
Lalkes region, illustrating with a section from north-central Wisconsin
east tc the Laurentian Upland in Ontarios

2le Describey account for and illustrate with diagrams the different

land forms which occur in the Interior Lowland and locate exarples of each.
224 Discuss the @ifferent types of toposraphy which cccur in the Baraboo
Digtrict, Wisconsin, iacluding evidence ¢f their ages.

2% Account for the Driftless Areas

24, Describe and account for falls and ropids in the Driftless Area.

2he Describe and account for topographic features in the Driftless Area,
which are due to glaciation of the surrounding region.

26« Discuss two theories of the origin of Arift or till plains.

27y Account for the differences in glacinl t-oprgraphy between southeastern
Wisconsin and central Illincisge.

28, Describe the effects of loess on the temograshy ~f lowas

294 State in a single sentence a fact which definitely proves thoate

(a) the Ningara excarprent of eastern Wiscousin was nltered by glacial
ercsi-n, (b) the glacinted nortion of the Interisr Lowland was not all
covered with ice at cne time, (¢) the Barnboo Range was gnce buried under
Palooz-ic rocks, (d) the flat land in central Wisc-nsin is ¥OF a peneplain,
(e) Weidmnn Falls was not always located vhere it now ise

30, Where have you seen on field trips in their ccurse (a) sink hele,

(b) sand dune loke, (c) excarpment due te sandstone, (d) terminal moraine,
(e) upland om dolemite (f) upland on quartzite, (g) outwash plain,

(h) abandoned laike bed, (i) swerirpesed stream, (j) water gapt

31y Discuss the postsiscial history of the Great Lakes including the
effect upon Niagara River.

32¢ Discuss evidences vhich indieate consideragble glacial erosion in
eastern Wisconsin? ;

33¢ Discuss with diagrams the Wichita and Arbuckle Mountains comparing
them with the Baraboo District, Wisconsine

34, Describe and account for the land forms of the southern Illinois old
drift regions, _

35« Iocate in Interior Lowlands exarmles of (a) drumlins, (b) glaciated
karst topogranhy, (c) superirpesed drainage, (d) sand dunes, (e) abandoned
lake bed, (d) lake basin shut in by glacial outwash, (e) eroded drift plain,
(f) pitted cutwash, (g) clay till nmoraine, (h) excarpment capped by shale,
(1) cuesta, (j) exhumed pro-Corbrian monodnocks

36 Discuss three different interpretations of the uplands of the Drift-
less Area (excluding those of Baraboo Bluffs.)s ¢

37+ Discuss the drainage pattern of the Crystalline Aopalachianse

38e Discuss evidence of strecm conteat along the Blue Ridge.

394 Account for and describe the boundery between the Crystalline Appala~
chians and the Piedmont Plateau, (Give several hypctheses).

40, Where and why do some rivers cross the Crystalline Appalachians fron
southeast to northwest ond others in reverse direction?

41, Discuss physiographic history of Piedmont Plateau citing evidence for
each stops

42, Compare similarities in topography of the Piedmont Plateau and the
Baraboo Bluffs and give two possible explanations which might apply to both.,



u?-
L48.
49,
50.

hils

524

23,
5”.

55+

56-
57

59 .
60.

61.

62.
63.
6.
65.

Where and what are! (o) Blue Ridge, (b) South Mountain, (o) Mt, Mitchell,

Richmond Basin, (e) Spencer Mts, (f) Fall Line, (g) French Broad River,
) Trenton Prong, (i) Carlisle Prong, (j) Great Smolky Mts,

Discuss line of division of Piedmont and Constal Plain using diagrame
In single sentences state evidences which alone prove that:(a) the
Piedmont was once mountainous, (b) the Piedmont was once more level
than it is today, (c) the Piedmont was once covered by Coastal Plain
sediments, (d) the Blue Ridge is not in harmony with the stage of ero-
sion cycle of districts to west and to east, (e) rejuvination of
streams has occurred in the Crystalline Appala diians.

Ligt the land forms which are well developed in the Trissic lowland
section of the Piedmont,

Explain by means of diagrams the effect of faulting on the topography
of a ridge of trap rock interbedded with sandstone and shale and which
hos been tilted to a considerable angle,

Why is New England considered as o separate physiographie province?
Draw an east-west cross section of Ilew England north of latitude of
Boston to illustrate the seweral geographic fealures,

Account for the stony soils of New England and tell where else the
same phenomenon is found,

Give and discuss fully three different interpretations of the level
skyline of southern Vew Zngland including attempts to date this sur-
face. | drift

Discuss two different interpretations of the/terraces of Connecticut
Valleye.

Outline with diagrams the physiographic history of Few England giving
proofs of each step. ;
TWhere in New England would you find: (a) evidence of local or moun~
tain glaciation, (b) drumlin, (c) ice-contact terrace, (d) sand-plain,
(e) ridge made by tilted trap rock, (f) valley of rejuvinated stream,
(g) valley formed because of limestone, (h) superimposed stream,

(i) eskers, (j) granite mountains.

Where and what are: (a) Watchung Mts., (b) Stone Mt., (c) Palisades,
(d), Mt, lonadnock, (e) Mt., Washington, (f) Lower Comnecticut Valley,
(g) Upper Connecticut Valley, (h) Reading Prong, (i) lManhattan Prong,
(j) Highlands of Hudson.

Account for the irregular shoreline of New England.

List five different land forms which occur in New England and account
for each.

Discuss locaticn of west boundary of New England Province.

Discuss explanations of the absence of recessional moraines in southern
New England.

Discuss evidence for and against the prescrre of many partial peneplains
in Folded Appalachians,

Explain with ciagrais: syncline, anticline, monocline, normal fault,
thrust fault, synclinal valley, synclinal ridge, anticlinal valley,
anticlinal ridge, monoclinal ridge, »itching anticline, pitching syn-
cline.

How is direction of dip of tilted sediments reflected in the topography;
use diagrams. a

How may direction of »itch of/fold be determined from tomography; use
diagrams.

Under what conditions of dip and of rock character do the criteria .
worked out sbove fail to work? Use diagram.

Using diagrams outline the physiographic history of the Folded
Appalachians giving evidence for each step.
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Discuss fully at least four explanations of the present courses of streams
which cross the Folded Aspalachians from northwest to southeast.

Discuss the theories witich have been amnlied to explain the course of

the Tonnessee River including that part in the Interior Lowland.

Discuss evidence for and against regional plenenlanation of the folded
Appalachians.

What is meant in specking of the Folded Appalachians by the terms
"Cretaceous Peneplain", and "Tertiary Peneplain?' Explain fully and
include discussion of how ages were fixed, ‘

Discuss causes and evidence of drainage adjustment in Folded Appalachians.
Account for the present drainage nattern of the Folded Anpalachians.

In Folded Appalnchians cite definite exarmles of (a) superirmosed stream,
(b) subsequent stream, (c) watergan, (d) wind gap, (e) zig-zag ridge,

(f) entrenched meandors, (g) rock terrace (partial peneplain), (h) glacial
drift, (i) anticlinal ridge, (j) syneclinnl mountain,

State for e~ch in single sentence a proof that shows that: (a) more
streams once flowed fro? Folded Appalachians directly to Atlantic Ocean
than do today, (b) the “olded 4ppalnchians were once of much lower relife
than today, (c) the uplift of the Folded &ypalachisns in recent geologic
‘time has been intermittent, (4) the northern Folded Avpalachians were
once covered by the Comstal Plain, (e) crests of Folded Apwalachians do
not connect with surface beneath Cretaceous sediments.,

Where and what is: (a) Fall Zone-penevlain, (b) Harrisburg peneplain,

(e) Schooley peneplain, (d) Delaware Yntergap, (e) Lookout lountain,

(f) Upmer Hulson Valley, (g) Waldem Ridge, (h) Shenandoah Valley, (i)
Allegheny Front, (j) Few River,

Illustrate by an east-west ssction the geologic structure and topography
from Naghville or 3Blue Grass Bnsin to Atlantic Ocenn showing penenlains.
That relation exists between wrock structure ond elevation of ridge crests
in Folded Appalachian,

Discuss the significance of entrenched meanders both in Folded Appalachinon
and elsewhere,

Discuss different views on origin of rock terrnces or partial peneplains
dn Folded Appalachinns including couses of local base levels.,

In Folded Appalnchians wvhat kinds of rocks form ridges and what kinds the
valleys? Compare with conditions irn Tigconsin.

Discuss the boundnries of the Coastal Plain,

Account for the change in width and shore outline of the Coastal Plain
from south to north.

Account for five distinct types of shore fentures found in Consgtal Plain
and locate examples. :

Classify ns to origin the lakes and sworms of the Congtal Plain and loeate
examples.

Discuss five different land forms of the Consial Plain and locate examples
of ench,

Outline with diagrams the physiographic history of the Coagtal Plain and
give evidence for ench stop.

Using single sentences, for e~ch state o phenonenon which proves that:

(a) the Constal Pl~in has been recently uplifted with little deformation,
(b) the Constal Plain once stood much higher than at present, (¢) wave
work has ndvanced parts of the shore of the Coastnl Plain seawnrd without
change in relative levels of sen ~nd land, (d) the Fall Zone Peneplain is
not the some as the Piedmont Platenu, {e) Coastal Plain sediments once
extended farther inland than they now do,.

Locate in Constal Plain exmarmles of: (a) barrier bench, (b) hoolz, (¢)
drowned river valley, (d) raised borrier beoch, (e) karst tonography,
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custva, (g) subsequent stresm, (h) consequent stream, (i) ntoll, (j) coral
reef.,

Discuss the rel~tively horizontal abandoned shorelines of the Constal Plain
and theories to account for them.

Discuss physiographic significance of fresh water in Coastal Plain below
sen level,

"hat and where nre : (2) salt domes, (b) Floridn peninsula, (c¢) liss-
igsipoi embeyment, (d) Reelfoot Loke, (e) Long Island, (f) Cape Cod,

(g) Geoges Benks, (h) Black Belt, (i) Cheseapeake Bay, (j) Leke Pont-
chartrain.

Draw geologic and tonogravhic sections ncross Coastal Plain in (a) Long
Island, (b) New Jersey, (c) Georgia, (d) Alabama, (e) east Texas.

Discuss the formation of the lississinoni delta and its relat! - to the
stream nbove.

Digcuss the boundaries of the Appalachian Platecu using dingrams to
illustrate various parts.

iscuss effects of glaciation in Appalachian Platesu and outline area
affected., I:clude effects on drainnge s mth of ice margin.

Digcuss four theories of the formation of the youthful valleys of the
Mppalachian Plateau of New York. rock

Discuss relation of Appalnchion Plnatean to/ character 224 rock structure.
Discuss the drainage phenomenn of the Catgkill lountains.

There ad vhat are: (&) Tughill Plateaun, (b) Black River Valley

(N, Y.), (e) Pocoro Plateau, (d) ibhawz_valley, (e) Cumberland Plateau,
(f) Omondagn escarpment, (g) Allegheny River, (h) Short M., (Temn.),

(i) Natural Bridge (Va.), (j) Teas Valley.

State evidence for and against the conclusion that the Appalachian
Plateau was peueplained at least once.

Locate and describe in Apwolachian Plateau exarmles of : (a) consejuent
stream, (b) recent strenm capture, (c) obsequent strenm, (&) subsequent
stream, (e) river terraces, (f) entrenched menndors, (g) tributary valley
blocked by outwash in main velley, (h) glnrcial stream diversion, (i) hang-
ing valley, (j) cuesta.
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(f) cuesta, (g) subsequent stream, (h) consequent stream, (i) atoll,

(j) coral reef.
Discuss the relatively horizontal absndoned shorelines of the Coastal Plain
and theories to account for them.
Discuss phvsiographic significance of fresh water in Coastal Plain below
sea level,
What and where are: (a) salt domes, (b) Florida peninsula, (c) Mississippi
embayment, (d) Reelfoot ILake, (e) Long Island, (f) Cape Cod, (g) Georges
Banks, (h) Black Belt, (i) Cheseapeake Bay, (j) Lake Pontchartrain,
Draw geologic and topographic sections across Coastal Plain in (a) Long
Island, (b) New Jersey, (c) Georgia, (d) Alabama, (e) east Texas.
Discuss the formation of the Mississippi delta and its relation to the
stream above.
Discugss the boundaries of the Appalachian Plateau using diagrams to illus-
trate various parts.
Discuss effects of glaciation in Appalachian Plateau and outline area
affected., Include effectis on drainage south of ice margin.
Discuss four theories of the formation of the youthful valleys of the
Appalachian Plateau of ¥ew York,
Discuss relation of Appalachian Plateau to rock character and rock struc-
ture.
Discuss the drainage phenomena of the Catskill Mountains,
Where and what are: (a) Tughill Plateau, (b) Blaék River Valley (N.Y.),
(¢) Pocono Plateau, (d) Mohawk Valley, (e) Cumberland Plateau, (f) Onon-
daga escarpment, (g) Allegheny River, (h) Short Mt., (Tenn.), (i) Natural
Bridge (Va.), (j) Teas Valley.
State evidence for and against the conclusion that the Appalachian Plateau
was peneplained. at least once.
Locate and describe in Appalachian Platean examples of: (a) consequent
stream, (b) recent stream cavture, (c) obsequent stream, (d) subseguent
stream, (e) river terraces, (f) entrenched meanders, (g) tributary valley
blocked by outwash in main valley, (h) glacial stream diversion, (i) hang-
ing valley, (j) cuesta,
Account for (a) Boston Mts., (D) Springfield Platform, (¢) St. Trancis
Mts., (d) Athens Platean, (e) Novaculite ridges.
Dis cuss evidence bearing in interpretation of uplands of Ozark Plateau.
Discuss separationof Interior Lowland Plateau from Central (Interior)
Lowland. (
Account for (a) Shawnee Hills, (b) D pplng Springs escarpment, (c¢) Potts-
ville escarpment, (d) the Knobs, (ey Peny royalPlateaun, (f) Mashville Basin,
(g) Blue Grass., _
Discuss relation of "Highland Rim peneplain" to "Cumberland peneplain,”

The following questions are for majors and graduates:.

16, 36, 39, 47, 51, 52, 6O, b2, 63, 64, 66, 67, 68, 69, 70, 18, 88, 95,
102, 105.
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These questions are for review study. They contain questions which
were - used in past examinations and others which may be used or similar to
those which may be used in the future., Study them in connection wit,h both

your text book and the Lobeck Piagram ef the U, S, Check also with notes,
readings, laboratory excercises, and field trip reports. Be sure to under-
stand just where and WHY departures from textbook conclusions have been .
made, DBe familiar with both definition and map limits of every physiographi.
province which hes been teken up.

l. Show by a cross section the nature of the boundary line between the
aurentian Upland end the Interior Lowland,
- AM (g} Describe and account for the different land forms which occur in ths
aurentian Upland dividing them into (a) destructional and (b) construc-
tional,
3. Into what two greet groups (from topographic sbandpoint} may the bed
rocks &f the Laurentian Upland be divided? Describe the land forms. and
drainage patters of each and name the ages of rocks in which typical
axemples of each occur.
ji, - 4¢) How is it known that local glaciers once existed in eastern United
) States? Give locations of exemples.

>+ Describe and account for the different kinds of lukes which occur in
- the Laurentian Upland,
6. In whet kinds of glacial and glacio~fluvial deposits are lakes
ghundant? Locate examples of each,
| Te State in a single sentence a definite evidence which proves that:
1.7(#) local mountain glaciers once existed in the Adirondacks, (b) the
Loaurentian Uplend was once a mountain country, (o) the pre~Cambrian moun~
tains whero destroyed before the coming of the Upper Cambrian sea,
(d) the Laurentian Upland was not all glaciated at the same time, (o)
the Buperior Highland was once entirely covered by the rocks which are now
., sonfined to the Imtorior Lowland.
8,| In tho haurentian Upland locate examples of: (a) trellis drainage,
(b) fault block mounteins, (c¢) monadnocks -on poneplain, (d) lake in rock
basin, (c) old drift. :
19/ What significance in erosiondl history is to be attached to a hill of
" 'granite which has a flat top? to a hill of horizontal sedimentary rook

vhich has a flat top?
., [ 10y Outline with diagrams the stages in the development of the topography
r,_,',,_,j;\lrm Suporior Hfghlund including tho basin of Lake Superior.
\1l. ) Explain the origin of the basin of Lake Superior.
" X8y Wet evidenee indicates that wators in the Lake Superior basin once
stood much higher?

T %gg. ?hat evidence indicates recent earth mevoments in the Lake Superior
in?
14, Discuss the difficulties ef fiold tracing of the boundary of the
Superior Highland in difforent placos.
15, Where ond what are in physiographic. sensc: (a) Apostle Islands,
Eb) St. Louis Bay, (o) Rib Hill, (d) $outh Range, (o) Skunk Hill,
f) Koweenaw Point, (g) Isle Royal, (h) Mosabi Range, (i) Mamitou Falls,
(]) Huron Mts,
3\,K%$i Discuss with diagrams three possible explanctions of the level uplands
: the Baraboo Range.
17, Namc and loeato five inliors of rocks like those of the Laurentian
Upland which oceur in the Intorior Lowland and name which have been scen
on field trips,.

18. Nome, bound, and discuss briefly sovon subdivisions of the Intorior
Lowlands, :
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; Discuss theories of origin of basins ef lower Groat Lakes.
Co Locate, doscribe, and account for the prineipal cuestus of the Great
kos rogion, illustrating with a scction from north~central Wisconsin
east to the Laurention Upland in Ontario.
2ls Describo, account for and illustrate with diagrams the difforent land
forms which occyr in tho Interior Lowland and locote examples of each.
ihere and whot erc: (a) Franconia Qucsta, (b) Hamilton Mounds, (¢) Glover
Bluif, {d) Tho Delky, (o) Mile Bluff(f) Scéhool Scetion Bluff, (g) Sond
Ridgo, (h) Dripping Springs escarpment, (i) Ponnyroyal Platcau, (j)
Shavmec Hills.
22, Discuss fully the physiographic history proved by the rock exposurcs
ot Hokoosa, Wisconsin,
23+ Account for the Driftless Arca.
. Describc and account for falls and rapids in t@c Driftlgss Arca.
’égg Dascriba and account foréiopographi&agpﬂtQTQS-ln tho Driftloss Arca
1 B ANAE i g

*

Mhich arc duc to Pleistoceno doposibs ..V ¢

26, Discuss two thoorics of the origin of drifi or $ill plains,

vi) 27, Account for tho differoncos in glacial topography betwoen southoastor;
Wisconsin and contral Illinois.
284~ Doscribe tho offcets of loocss on the topography of Iowa.

.. (29, / State in a single sentonce o faet which definitely proves thatgql
bedetBR, o5 ERo L ERRENY B5r0RsionR YAt rior Lontand e Sob- a1
covored with ico at onc time, (c) the Baraboo Range was ynce buried undor
?a%oo;gic rocks, (d) the flat land noar Mauston, Wis. is NOT a pencplain,

¢) Weidmen Falls'was not always locatod whore it now is.
30, Discuss the origin of the Weidman Kettle Hole including a discussion
of other oncloscd dopressions found in the Intorior Lowland.
3l. Doscribe tho geology and topography of tho Osage Plains illustrating
with 2 cross scetion,

A, {32,} Doscribe the goology and topography of tho Nashville Basin illustrating

' th 2 cross soction,
i%kesghai cvidoneos show that wator oncc stood much highor in the Groat

il

wa 34, Doscribe and cecount for thoe land forms of southern Illinois. -

g Locato in Intorior Lowlands oxamplos of (a) drumlins, (b) karst . .o
a9, ¥Bpography, (¢) suporimposod drainago, (d) sand dupos, 305 abandoned lake
pod, (d ‘1ak&wggsi%hshut‘iq by glacig;lgptwash, (o} oroded drift plain,

(£ _ei%todhoutwéhh,'Tg)\ciay £11l morcino, (h) oscarpment capped by shale,
(1) 79T % 905 efhundd Pro-~Combrian monadnock.
36,) Diseuss two difforent intorprotations of the uplaonds of tho Drift-
85 Arca oxcluding thosc of Baraboo Bluffs. :
37, Discuss tho drainage pattorn of the Crystallinc Appalachicons. _
38, What kinds of rocks makc up tho mountain summits in the Crystallinc
Appalachians and why?

. and i b dary botwoen the Crystalline App~
208888 8ha 785 0B 80 B oFig,Doundary betwoon tho Gry P

40, ¥Vhorc and why do some rivors oross tho Crystallinc Appalachians from
southcast to northwest ond others in roverse dircction?

*Le  Dpiscuss physiographic history of Picdmont Platoau citing covidonce for
cach stop.

42, Oompare similaritios in topography offhe Picdmont Plateau and tho
%agﬁboo Bluffs and give two possible oxpldhations which might apPly to
oth,

43, VWhorc and what aro: (o) Blue Ridge, (b) South Mountain, (c) Mt. Mitchell,
.Ed; Richmond Basin, (o) Sponcor Mbs, (f) Fall Line, (g) Fronch Broad River,

h) Tronton Prong, (i) @arlislo Promg, (j) Groat Smoky Mis.

i%. Dlsc?ss linc ef division ef Picdmont and CGoastal Plain using diagram.,

%? 5« In single sentences state evidences which alome prove that: (a) the
Piedmont was once mountainous, (P) the Piedment was once more level than
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it is today, (¢) the Piedmont was once covered by Coastal Plain sediments,
(d) the Blue Ridge is mot a fault secarp but is due to erosion, (e) rejivin=
atien of streams has sccurred in the Crystalline Appalachiaas.
46, Explain the fact that the Triassic Lowland has always been such a
favorite field for physiographic study.
47, ZExplain by means of diagrams the effect of faulting on the topography
of a ridge of trap rock interbedded with sandstone and shale and which
has been tilted to a considerable angle,
48, Why is New England considered as a separate physiographiec province!
49, Draw an east-west cross section of New England north of latitude of
Boston to illustrate the several geographic features.
50, Account for the stony soils of New England and tell where else the
same phenomenon is found,
1 (BIy Give and discuss fully thrée different interpretaions of the Level
S '}EEﬁline of southern New England. i
(52, Dis.cuss two different interpretations of the terraces of Connecticut
“Velley.
53. Outline with diagrams the physiographic history of New IEngland giving
proofs of each step.
54, here in New Zngland would you find: (a) evidence of local or mountain
glaciation, (b) drumlins, (e¢) ice—contact terraces, (d) drumlims, (e)
ridges made by tilted trap rock, (£f) valley of rejuvimated stream, (g)
valley formed because of limestone, (h) superimposed stream, (i) eskers,
{j) granite mountains :
4% 55, Where and what are: {a) Watchung Mts., (b) Stone Nt., (c) Palisades,
'{(d) M, Monadnock, (e) Mt. Washington, (f) Lower Cennecticut Valley, (g)
Upper Gomnecticut Valley, (h) Reading Prong, (i) Manhattan Prong, (j) High~
lands of Hudson.
56 A¢count for the irregular shoreline of New England.
57. List five different land forms which occur in New England and account
for eanch,.
58. Under the idea that the summits of southern New England are remnants
of an uplifted and dissected peneplain how was the geologic age of this
surface ascerftained!?
““59, Discuss possible explaonations of the scarcity of recessional moraines
in southern New LEngland. :
60. Discuss the topography and geology of the Taconic Mts, telling why they
are now included in MNew England. - :
6l. Explein with diagrems: syncline, anticline, monocline, normal fault,
thrust fault, synelinal valley, symclinal ridge, anticlinal valley, ambi~
elinal ridge, monoclinal ridge, pitehing anticline, pitching syncline.
24 (62, How is direction of dip of tilted sediments reflectoed in the topogr-
" ‘aphy; usc diograms. Y
63, How may direction of pﬁﬁch of a fold be detormined from topography;
use diagrams., s _
64, Under what conditions of dip and of rock character do the criteria
worked out above fail to work?
~% (654 Using diagrams outlinc the physiegraphie history of the Folded App~
oY¥achians giving evidencc £6r sach step., :
66. Discuss fully four possible explations of the presunt courses of
strooms which cross tihoe Folded Appalachlanms from northwest to southeast.
67, Discuss thc theories which have bouedk. applied to explain tho course
ofPonnesbo River including thot part in the Intorior Lowland.

'\§Sf;’Disctss two oxplaﬁ%ions of the even crests of the ridgos of the
Folded Appalachians.
69, TWhat is mént in speaking of the Folded Appalachians by the terms
"Cretaceous Poneplain', ond "Tortiary Ponoplain?" Explain fully and
include: discussion ef how ages wero fixcd.

70, In what physiographic provinces are evem~crestod ridgos also found?
(besidos in Folded Rppalachiocns). ;

o
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Rovicw quostions, first somestaer, 4

7Tl. Account for the drainage pattern of the Folded Apgalachian§.
72. In Folded Appolachians cite definito oxeamples of (2) supurlgposod
stroam, (b) subscquent streom, (c¢) watcrgop, (d) wind gups (e) Z1g~2ag
ridge, (f) cmtronched mcandors, (g) rock torrace (Partlal pon9pla1n),
(h) glacicl drift, (i) agticlinel ridge, (j) synclinal mountain.
73. Stato for cach in senglo sontonco a proof that shows that: (a) more
97 x shroams oncc flowed from Folded Appalachicms dircetly to Atlontic Ocoan
- than dé today, (b) the Folded Appalachions worc once of much lover rol%ef
thon today, (e) tho uplift of the Folded Appelachions in rocunt geologic
time has boon intermittont, (d) the northern Foldod Appalachians woro once
covercd by tho Goastal Plain, (o) crosts of Folded Appalachians do not
conneet with surfasc bonoath Crotaccous scdimonts, -
74, Whore and what is: (o) Fall Zonc penoplain, (b) Harrisburg p?noplaln,
(c¢) Sehooley poncplain, (d) Delaware Watorgap, (o) Leokout Mountaix,
(1) Uppor Hudson Valloy, (g) Jolden Ridgo, (h) ®honandoah Valley, (i) all-
thony Fromt, (j) Dluc lt. : :
f‘f757‘ Illustrate by on cast-west soction the goologic structure and topog—
'fKr&phy from Nashville or Bluc Grass Basin to Atlantic Ocoan.
76, Hou atc formor basclevols in Foldod Appalachians given goologic datos?
77, Diseuss the significance of differont kinds of cntrenchud meanders.
78, Account for stroams which cross the Folded dppalachians from southoast
to northwoest ond locato examplos,
79. Iy Folded Appalceions what kinds ef rocks form ridges and what kinds
tho valleys? Comparc with conditions in Wisconsin.
80. Discuss tho boundaries of thc Goazstal Plain showing how cach scetion
'.ﬁa\locatod ond the phonomona along ocach parte
8l4 Account for the chonges in width and shorc outline of the Coastal Plain
fron south to north.
2+ x 82 account for five distinct typos of shors footurcs found in Coastal
~Proin. Locato cxamples.
Yo\ 83y Classify as to origin the lakes and swamps of tho 8oastal Plain and
‘;ﬁ;ato cxamples,
.+.(B4§ Discuss five difforent lond forms of the Soastol Plain and locato
amplcs of cach,
85« Outlinc with diograms the physiographic history of the Coastal Plain
_ give ovidonce for cach stop.
2\p 1864 Using singlc sontoncos, for cach statc a phonomenon which proves that:
a) the Coastal Plain has beon rocontly uplifted with littlo doformation,
b) the Coastal Plain onco stoed much highor than ot presont, (e) wave work
hes advanced parts of tho shore of the @onstal Plain scaward without
chonge in rolative lovols of sca and land, (d) the Fall Zonc Ponoplain is
not the same as the Picdmont Platcau, (c) Coastal Plain scdimonts onco
axtonded forther inland than they now do,
87« Locoteo in Goastal Floin cxamplos of: (o) barrior boach, (b) hook,
¢) drownod river valloy, (d) raiscd barrior boach, (¢) karst topography,
f) cucsta, (g) subsoquont stroam, (h) consoquont strcom, (i) atoll,
j)} eoral roof,
88s Discuss thc rolativoly horizontol abandoncd shorolinos of the Coastal
Abiﬁglain ond thoorics to account for thom.
> ‘;§§§ Piscuss significoncc of frosh wator in Goastal Plain bolow soa lovel,
v 9. What ond where aro: (o) salt domes, (b) Florida poninsula, (¢) Miss—
# issippi omboymont, (d) Reclfoot Loke, (c) Long Islamd,
91s Draw goologic ~nd topogrcophic soetions across Coastel Plain in (a)
ug Islcond, (b) New Jorsoy, (c) Georgia, (d) alabama, (c¢) ccst Texas.
-*J_QBaJ Disouss tho formotion of the lississippi dolta ond its rolation to the
S cam cbovo,
93, Discuss the boundarics of tho Appalachion Platod’using diagrams to
illustrote various parts. -
A fl‘.—« Discuss cffocts of glaciation in Appalachian Pla'bcd: and outlinc aroc.

'''''''
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33 x(:iié} Discuss four distincet thoorics of the formation of tho youthful

pedloys of tho fppalachian Platoau of Nuw York,

(96, Discuss origin of the Finger Lokus of Now York,

L%

3 X

« Discuss the drainage phenomona of the Catskill Mountains.
98, Whoro and what aro: (a) Tughill Platcau, (b) Black River Valley (NeY.),
(¢) Pocono Platcaou, (d) Mohowk Vallcy, (o) Gumborland Plateam, (f) Portago
escorpmont, (g) Alloghony Rivor, (h) Short Mt., (Tenn.), (i) alloghony

esta, (j) Toas Valloy. '

.99} What ovidenco favors tho conclusion that the Appalachiom Plateau was
“pencplained at lcast onco? '
100, Locote ond deseribe in appalochian Plotcau cxamplos of: (o) comsequont
stroan, (bg rocent stream capture, (c¢) obsuguent stream, (d) subsoquent
streom, () river torraces, (f) ontronchoed moanders, (g) tributary valley
blockod by outwash in main valley, (h) glocial stroam diversion, (i) hang-
ing volloy, (j) cuesta.

II3O "



GEOLOGY 130
PHISIOGRAPHY OF THE UNIT.D STAT
100 Roview questions, first SO&GSﬁGP

Thuse questions ars for review study. Tuey contain many gquesiions wiaicl
wers used in past examinctions and others vhich iay be used or similar to taose
wilch may be uscd in the fubture. Study then 1o cktasction with your texibook but
romenber that it is aot up to date or everywhore reliable. Sheck against notes
of readings, laboratory exorcises, and field trip reporis. 3e sur:s to undersgteld
just where and WHY depairtur.s from textbook conclusions have becn made. Lvery
student should be familiar with both definition cad map limits of every proviace
thus far taken up. Marr ri tocir linits on you(;ay iographic Diagram cnd use the
Diagram in reviewing. G ;‘ﬁ”ﬁﬁf}fw:‘:
1., Draw a cross seciion showing undergrouad rclations between the Laurentian
Upland of Wisconsin and the Ianterior Lowlands.
2. Do the same for the Adirondacks and the Mohewk Valley.
3. What is ment by the terms Banded Rocks, #assive Rocks? Give cxamples of cach
and some lochlltlwv wherc eech may be found and show with sketcaes tiae cheracter-
istic drainage pattern of sach.
4, Heme localities wihere local glaciation occursd in provinces studiea thus far __
»iwided; tell lhiow this is known and how its age in reference to the coutinenival
gla 01ut1on can be fix:d.
5. *“ame soume of the owiliers of pre-Cembrian rocks in tie Intorior Lowlands
04 e BIBa D6 Lronizé-as-parte—of-anoitoer Proviace!
Be B0 yous . Pny510'r JA'C‘Dlafru1 oucline the areas of Young end 0l¢ Drifts; zive—
thé et applied to tiose-dificreat—epes—of drifs and tell how you could tel
the difiereuce between tie two _eneral classes in the field.
7« 1In what types of glacial deposits are laxos abundant and
of drift? . , o 5 .
8. Name at least five ioacdaocks on tae seneplinie of the |
account for tie.  prescrvation. /
J. DBe able to state conc:szely biaout ambiguity the evidences waich ubflhltuly
prove: (a) former mouantains in noridiera 7luCJluL' (b) pro-Cambrian age of the
peneplane in same region, (c) tiazt Peleczoic rocis once coversd tuo v Clﬂlhf of
Wausav, (d) taat faulting hos occurcd ia the Adirondac.s sincg Cesabrian timé, arn
(e) not all of the Suporior Highlead was glaciated uufiﬁ;‘tuu [obnu Zlaciation.
10. @hat u¢331f10 i 1 K e I of erosional history is to be atvacicd o (a) & /
hill of granite with a flat top, (b) to & hill of horizontal Sediaents with o {
flat tqﬂ .
11. Whers would you find (&) undissocted romaants of tue pre-Cambriaan peaeplans,
(b) ey uazer—penmopttiic o pre-Caubrian rocks, (c) pre-Wiscousia slacial drift on
nre-Gambrian bed rock?
12, Fow is %20 age of ihe pro-Cawbrien peaneplane detormined?
i3. Outline the starses in the developuent fo tac vopography of tac Adirondacks §{
begining with the formation of tlic oldest rocks, e
14, Lave the Adirondacks been wuplifted since prc~Caqbrian wime? '
Wisconsin? -
15« Explain-theories of the origin of tie basin of Lake Superior illustrat;fég)
with a cross scction showi the pro-Cambrian pensplane.
16. Wt evidence is taere 1 the Superior Higllend was glaciatod mora tiaa bk
once? e B % = :.;3 L
17. Wat ovidence is there tiet the Leke Suporicr Dasiu v.ace overilowed via
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St. Croix River?
13. Waat types of drainsge pattern are presocat ia tho Superior Hishlendt 1In ?;j}
Ad¥rondecks? Waoro ero these difforent typass found? -

19.. Ouiline the stages in the develepment of tic topograpay of the Superior
Higihlend beginning eftsr who deposition of the youn:;cst pre-Camodrian rocis.

20, Outlinc threc diffcroat iaserpretations of thc level sumidit of thc Beraboo
Blufis; draw a cross seciion to show sach, ' 3
21. Illusiratec by a singls cross sccbion tho siructural relacioas, tosography, )
and general eharacter of bed roeks from @hearlostoa, 3. C., to Cuicego.
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Reviuw gquestions, first sasestoer, 2
22. Defino and give general charecteriscics of 7 subdivisions oi tus Interior
Lowlands. =
23. B faudliwr with tho _«ﬁqurul structurs jof taebed rocks of vhe Inturior
Lovilanis, the @g31n%, udw,u, artas erfaultln* and ‘of” 1g1*0uu 1ntrtslana.;. :
24, Neme tiFeo injorwdd% coUl.@r%Mg of the 1au4r10r law und uﬂ& ieBdribe thedr
structure, N
25. Discuss the theorics of tiie origin of tie basins of the lower Great Lakes.

am—

26. Locadcu aand descride cav important cusstas oif the lovor Groat Lekoes region, =

illusirating with a cross seeiion showing geology from the Laurcntian upland of

disconsin through Lowor Miciiigen to Ontario.

27, Draw & Nm—ba cross scciion showiag zoologs cad topogrephy of tae Driiftless

Arsa starting at the vieinity of Wisconsin Rapids.

28. Discuss difierunt intcrpretotions of th: erosional history of t.uc Driitloss
Aroa.

29, Discuss the origin of ths Driftless Arua.

30w Waot doposits duc indiroctly to glaciation are pruseant in the Driftless

Arca and how do they afivct its soils and topogr.phyt?

31. Iato what two geuaovral types of topography cean the area of Youug Drift bu
divided? Explain.

3%, Draw & cross scuciion showing guology end topo_raphy of the Osage Plhllg

33,  Whao rolation hawvo the courses of the Missouri and Ohio Rivers to lucluhloﬂ’ﬁﬁgﬁ?w

34. Account for the diffcroace in tho topogrephy of the glaeial doeposiis in
sousnorn Wisconsin snd cewtral Illinois.

35+  Locato throo jmmortant aroos of drumlins in the U. S.

36. Locate at least oac importeut arca of kerst topogrephy.

37. Waoro and what aro (ovvu physiographic initerpretation): Kowoonaw Poiat,

Mosabi Rauge, Rib Hill, Nizgars Cucsta, Francoais Cuesta, Nashville Basin, Rig“{iji}

Rim, Shewneu Hills, Micihi aa Busin, Blue kounds, veidman Falls, Glovsr 3luff,
Onondaza Cuesta, Blue Orass Resiom.

86,  Name at locst {ive glecial lekos end give: thoir outlute.

33. How could you tsll in tho field whun you locwve the Incerior Lowland ond onter
the Superior Highland? Wy is bhis oasior to t.1ll in cestoran Wiscoasin then in
western Minnosota? s e

40, Vihat typos of droinago nobiorn do you find in the Intorior Lovlands?

41. What kinds of rocks foram ¢he hijher sumidios of the Older Apjalacidons?

42. That shapo do granite mountaias hove .ad why?

43, Wt forms tho bouadary butweun the Olucr appalachians and the proviace to
the southenst of them? @xplein itsforigin,

44, et rivers cross tho Oldur Apjalcchians from nortiwvust to soutnvest? Uhy? (¥l LA
45, Ixplain why sonme rivors.flow novthwust throush the highest parts of the 7
Oldor Appelachicns. (& i /prihians

46, That hfpuu of drilﬂ.,s pattorn oecur ia ©hy Vlder appalachicns?  why?

47. Ihat nene is epplicd 1o tao nortlivastorn oud of tho Oldcir Apjsalachians?

46. Why is prouservotion of thu noburcel forost cover wmorcdmportnat in the 0lder
Apnalachions than in tho Supcrior Highland? O pasiod ;

49, Is. thore evidenco of sopoplonction in thy Older lphelnechidans?  Explidgi—dri7s
50, Uulﬂ“ original dote compuic tuu avercge sla)u in foot permile of il Waranags
aeross tho lludMUﬂ' Platosu, 3 $ SR g

5 u“lt ovidenca 15 thare thot tho Piodoont oneo hed lody rolied oudha ot prusont]
98¢ Lhgh r*latlon hag tho slope of tho Picdment u.lands to tha¢ surfccece beacath

tho sodimonts of tac Coastcl Plein? 4 it :L,,

93. - Liocaic soevargl ponadnscis in tho Piodmont Plotoau.

54, " hy is much of ftho gsoil of tho Pioduont 1likd tuck of ci crid croc zlbhouzh

the rainfall is vory hoavy!?

55.  BExplein why tho Piodmont is gemerclly regerdosd os o good agricultural orug,

although in foet is is far inforior to lerso poruions of the Intourior Lowluads,

56, Wiy has tho Triassic Lowlond bewn o frvorits ficld for puyszo;rupnic study ?
B

: el : GRS B F R 3l
57, Bxplain by momas of disgrams thoe oftueet of foultlag 2a tac $0 ozrophy of a gy
ridge of tiltod trop rock in scadstonu cad shzlc.

ol

1A e

P S



A

Roviue quostioas, first suavsicr, 3
58, Where cad what arc (geve expleastion of origin): Puliscdes, Jotchung wbs.,
S_Mit., Fall Line, Brushy M., Bluc Riage, South lfowatain, Lako M.c,
Tronton Proag, Mt. Mitcholl, 4shoville Bosia, Groct Velloy, French Broad River,
Groct Smoky Mts., Uncke «fs., Borcboos Renge  S8chool Soetion Blufi, Johastovwn
mOI‘c..l 10y O ‘--\\\_.\.hJ\l"el Wby R % ?
53. Bxplain with diagreoliss syneline, entieline, monocline, normel foult, thrust
toult, syaclinal weclloy, syaclincl ridge, amticliaal wolloy, onbtielinal ridge,
wonoclinnl ridge, pitehiay cuticline, pitching syaclinc.

= |

60. Illustrate citucr by coutour maps or block diagrams tho sfiuct on topogr: phy
3f rosistont leyours in pitehing aantielincs tmd pit

ching synclinus oftor crosiou.
he rogistent layer is 5 bo of some ednsidorcble thicknsss and scparcisd from other
hard rocks by & groect thickacss of softur rocks. Vaat part dous puacplgnatiOA

pkay in the rogult?

61, Discuss uAchn.ulon af the courso of Tonnoessoc Rivur gu : T e
62. account for and lo¢cotu struems which crass the Folded dppalachians (h) fldm_}
southunst %o northwest, :nd (b) from nirthwost to southuast. “,Hﬂj

63, Wmt kinds end wa.t goologic agus of rocks cre found in the Folded appcliochicng?
64. Discuss ocxplonctions of tiho rulotively uven ol votions of tho ridges in Mr d)
Folaod Appalechicda and Tricgsic Lowlond. T % >

65, In thc Foldod A&poclrchions cite oxamplus of antucudont, suporimposcd, LJﬂtf
subscquont streoems. Nof
66. What droinnge patiourn is prosceat in tho Foldud Appcolacihiaas ond way? | 2
67. Hxplcin rocsons for thinking that thoe Folaod apusclicaicns hod bevn ruduced

to ¢ ponoplanc bofory Crotoccous time amd tiac nodorn objuctions to whis intur- ﬂf{
procaion. e T
68. hat cvidunces arc tuure of ‘choazoes in the lowvel of thie land duriag the e
arogioncl ulut)fy of the Foldod Apoclochions? {

69. Drav o contour skotch of o momaseriag stroeca vhidch hts ocatroncasd itscli 8%

& rosult of uplift ond shov how its dirueiion of flov cim bo duduccd from the
shopog of tho ridgzes adjccont o tio valloy. Y i

. “het cnd whors ige Shoarndoch Volley, crie of zif-zeg ridges, Goosc villay,
Soqucteiic valloy, Loskout M., Faldon Ridgo, Allogheny front, Dolcynrs woburgap,
Bluc au., Chempolaan 1ovkana, Cumbirlsnd Mellew, Jund ~Nuw Riv.r.

TLe Genot booriang anve wind Q“j:hjﬁ'=rau¢Ja“l to Rujie

72. Stote waat physio rophic provincus bouwad tas Foldud Appclachizas sa—bme—oonss
cnd ~qoutheest. G e

3. iy iz Now dnpglend eoaasidorsd o5 o puparuis proviines sad-wial srovincod

dogs it ruscmblo?

T4, dccount for the irrugulir atline of How Sngland. Should say Hert be -
congidered ag & fiordod cocse? ¢ v e N}
75. Driw en cost-wost soCtion ceross Now daglcond showing mein physiographice L 2

T e N e

foptitbos ond goneral charossur of bed roeck -nd SLruchur. 2 o
FG xnuru in Nuw angloind would you find: ovidoucus of local i ciction, &rwaliab,f b
PIV“L Lorraces, vqnixu zroaise mouantalas, aounos s of iJiLu dutamarphosed T

sudimonts, fhulc d uﬁ?) Ticrus, Cool 0dgas] ooy uLw'rlmdoJua drainose, sandscons
bod rock, wotd £0D, <videncs of postglacial marino submorgency, Lo G '*f .
77. Outline $&T modorn intorpr.totionsof tho crosioacl history of Now Saglcad g
civiang tho ovidoacs on waich YE3{5 basod,
78. ot wes moeyt by "Crotecoous Poaeplain®, “Porticry Poacplecin®™; how wiro et
tho goglogic ozss of those fucturos zaforradl
T8 Bhul end Whare oro won Pogin o Nercponsouw Bosin, Gamnselicut Valloy,
Groun Mie, Toconde ifta., Bovkenive Hills) ME. oazdnock, Bmykor 331, Hudson
HighlnAds, Rosding Prons, Maahotoen Proag. e
80, " @hot guogripu.c iaflucncoes uove fovorsd ti- sroush of How York dud Pnilg—jff”t
dolohin fustoed ©of Doston, o wory vlaé sotclaane?  Expliia fully. : -
8ls Drayr o goslogic cros. neesion 4o ciiow the ¢ dehioa of dho adirandocke 8 €7

[~

tho Now dngland proviaco, o o
82, #ccount for tiav stony soils of Nuw idaglond; wiers olss do siuilar couditicy ¢

cxist? T



Aoviow quuotions, first sumcsour, 4 :
83, Considering tho cificrvacus in bud rock why is tho cetual diffcerviace botwas ==
the o9ils of tho Pivdmoat cad tho Colséel Plcoin go slight?

24

84, ~Thy dous tho Coastal Plain ond abt tho aorticest whoro it dogs? '*f-f'“‘—“’?'“%““"i' \k
85. account for the laorze bays ~nd inlots of tac nortiocrn Cocginl Pléda. 7

86. Why oro those vwolucbloe horbors while aro-s bohind the sendbonehivs CT0NE 'u;;ﬁ)«%
conot forther south aro not?! Baplain fully.
il ihoracand wiet Srs “Yorkhes Vincy'_rd Long. Tolond Sowidy Grpo God, Capo-ai it o &
Hettoron, a dictriet of meny ickus in tho Consicl Plcin, Blrek Buld, Crowloys —
Ridge, Shoscpock Boy, Florido Koys, Tortugog, sclt doncs, Beleosacs sseirpacit,
Moxin foult, Blecek Proiric, Yogoo Bogin, Souba Poas.

83. want port of thu ‘_‘)lL'uL- Appoleehicas hig boon glacisted? To wiaci cxtont aas
tac bopoprapay boun slicred os comporod with Bag I.1u,mur Lowleads <2id wiry?

83, " hat is tha zuslogie o or apus of tho soddments of tho Constsl Plain?
Wint kinags eof matoriils ore prosoat?
90. Wl port of the Consicl Plcian has buea glocicted? How may the oubormost
morsine bo distinguisicd g it discov.red thot tho xeu probobly nuver wont out
|
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91. Jccount for tho swompy condition of much of the Cocstal Plain. How woy
limit of tidos bo detorpin.d on ngps?

3%, Explain with dicgrias fthc ralatioa botwow waconforaitos in the Cocstal §
Plaia s.dimunts ond )‘,‘1\,31 s1es to thu nortlnivst, Uict prdctiecl difiiculiy is
found in conmnocting thuse in order %o fix sho goologie cgus of thu pencplenuvs?
93, ot ovideaeo sugioets thct the Coustcl Pluoin sodiments oace oXituatod wmuch
farthor inlond?

94, Whet ovidoncos show it the eocst liuu hos froquently migritud i tas Zodles
pote prstd :
95, Mhct typoesiof decincgo pottora cad wasd o U5 dn dincrerosien eyelc cro
fouad ia tis Goastal Pliia inciuding tau s..]_{'. ,-1-‘.:_1_‘5;\,5?

96. Why is tho Axpolachicn Plitosy soparat.d from thc ilu\,rl.).r.“ Lovlaids?
9T, iy iun mych of tho gautlhicost ra 1. S. e O r‘.if_,w meas o srGetolne and thy
valloys of) limestoac althous

e

i 2R

e

L

o

soaf cdEscoasIn B IO STV Irsd s upnst

98, hy hos it boon Thougss ot the sumult of $hc «ppdlcoehian Plod.cu is o \< 10‘\)

dissuctod pencplanc?

99, ok portion of tho Apiclcehisn Ploebs
Lol qlicintion? 1 To 1

"
1

gee leovared by Ghcoco 1ui 1webcl sle L.lvr'i,

Ia fhsro ovidonec of loc lict ckoent hos the 0 igruphy bw-l '\\

Therod? T e

F A : & . e ae. 3 4 - L v = . : 3 §
100.: Whae and whore arce Finger Likes, MNohawk wvelloy, *ugliill Pleccoy, Cumvorled 7
4 ] » i
Pletonu, Oatskill Mk, &llczhioay s, sallt morsh, ul durborg osearpmont, Pocono Gl
Platuau. :
- - i 'Mj
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PEYSIOGRAPEY OF THT UNITED STATES
LABORATORY

Central Lowland, Bast of Mississippi River
Bdition of 1940-41

Bvery student who tokes this course for five credits is expected to put a
nininun of four (4) hours a weck on leboratory work. DO NOT LET YOURSELF GET
BEHIND. Completion dntes nust be adhered to for unexcused overdue reports will be
DENIED ANY CREDIT., Ordinarily all laborotory work will be done in Room 206. If
you have to remove ~ny nops PLEIASE RETIRN THEM AT ONCE. University naps should
not be taken from the building or to offices without advance pernission. Please
pick wp nll meps on thc tnbles when leaving the roonm and plnce thenm in a neat pile.
Meps will be furnished on which to show the boundarics of all provinces and the
LOCATION OF ALL SMALL MAPS USZED. Mens of nhysiogra-hic provinces, geology, and
rhysiogrophic fentures are nvaileble in the laboratory. Consult references in
library or nmodels in hsll whenever necesscry. Keep rough notes in pencil whlch nay
be copied in ink or typeowritten. Commleted reﬂorts should be handed in on 8% x 11
inch peper in a2 folder. Use of colored diagrens odds to effectiveness of report.
Colored pencil nsy be nmade to look better by rudbbing with a scrap of blotting
paper or cloth with gnsoline if nossible. Your genersl nzp must be kept up to
drte because it noy bo inspedted ot any time. You nay keep this mep in a drewer
in l-borotory' 4t your o#n risk. 4 ruler or cross section poper ( eny nunber of
divisions to the inch) nay be used for sections. Scales are linited to avoid
nisleading exnsgeration,

GENZRAL: Piacc on your gencral nap: (a). The location of all small maps
(nunber and place kxey in nergin), (b). Boundories of all subdivisions of the
province from text, (c). Ningara escorpriont, (4). Magnesisn escarpment,

(e). Onondega~Dundee escarprient fron geological nop of U. 8., (f). Areas out-
gside present Greaot Lokes with nome and outlets of Glacisl Lokes Wisconsin, Chicago,
and Mounce, (b) Actusl boundﬂry of unglocinted pert of the Driftless Section
fron nmap of glociasl drifts of U. S.

GREAT LAXES SECTION:

Urbana, Illinois ond nodel of Illinois on 3rd floor.
Account for Yankee Iidge; for the surrounding flot erecs. Describe the post—
glociel velleys of the area. Sece pp. 512-515,

Oconomowoc, Wisconsin ond map of Quaternary geology of southeastern Wisconsin,
Contrast the complex topogrophy with that of Urbana. ZExplain. How were, the
higher sreps fornmed? p. What arc the flat arcas sround the lakes? What
none is mpplicd to the laiaybasins? What are the oval hills in the S, E, corner?

South Hnwven, Michigan, *17
Thot topography due to glaciation is very similar to the range of hills? Why are
these hills more abundent here thon in Wisconsin on the west shore of the lako?

Beren, Chio. See pp. 490-497,

Draw o cross scction (verticnl scele not less than 400 foet to an inch) fron Lake
Eric to Boren, northwest to southeast and nccount for the topography showm. What
other province is shom?
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Central Lowland, East of Mississippi River

Niazara River ond vicinity. New York; Folio 190 (consult in library or drow

for lsborstory period only.) Also pp. 495 & 499.

RAead legend on back of thé map. Account for the falls ond for the variations in
width of the gorze below then. (Be brief).

Wecdsport, N. Y.
Account for and none the ovel hills, Account for velley of Soneca River and that
followod by Zrie Connl (text, pp. 495-498),

Till Plains Section. :

Arcerl ceolocy, Belleville, Ill,. (Folio 195 ond Ill. Geol. Survey
Ropt. Invest. 19, pt. 1). See pp. 507-51l.

List vhich of HocClintock's typos of topogrephy are present here? Vhat has been
the dominont process herc in mnkin@kho flat floors of the velleys, widening or
£i1ling? Explain how you know,

Dixon, Ill. Sce Illinois Geol. Survey Bull, <9, plate IV, p. 98.
Account for the curve of ZNock River, Tomperance Hill School is on the mornine of
a late glocier., Compare hills thore with topograophy clong streans farther north.

Driftless Section.

Galena, Ill. (Illinois Geol. Survey Bull. 26 or Folio 200), See pp. 522-525,
Note the "two story" noture of the toposraphy and illustrate by o cross section,
(verticnl scrlc not less thor 1 inch to 800 ft.) from Guilford to Council Hill,
Geology students show the scveral fornations presont. What two explanations have
been advanced for such th07rﬁphv.

SUMMARY: Whon you have cormpleted your notes, the sunnory con be finished elsew-
whore if you desire., Eowever, do not cut your recular loboratory periods to do
this, but start shoead With the next province. MNaze ~11 answers oxplicit and not
just "yes" or "no." Moke it clesr to anyone just mhat you sre trying to say.
After the enswers to the foregping questions, write a brief, (LIMIT FOUR PAGLSL
surmary of the province on following outlines You nay, if desired, incorporate
answers and diagrens called for cbove in body of report as "examples" insteod
of giving then: scparately, in which case nore than four peges will be allowed.

Doflnltlan of prov1nco, first in terns of FACT, then, if necessary, in terns of
ﬁTﬁRPﬁETATION. Give briefly any cltornative nenes for the province and explain
how derivad.

Boundaries of the province and its nain subdivisions, not merely what it ndjoins
but the nnturc of the boundary, for instence as "escarpment", "change in geolosy",
Bodre of glocial drift", ete,

Geolosy kind rather than age of rocks is more important but give column
Tagagfiigﬁ in terms of facts. Distinguish between "relief" and "elevation'.

History of the topogrophy, that is, the interpretation of the foregoing infornas
tion on geology and topogrephy. BExploin fully all essential steps in origin of
present surfnce. USE DIAGRAMS vherever this helps, but MAXE THEM A PART OF THE
DISCUSSION. Moke tlhese clear and neat, Defer the peoneplain controversy to report
on field, trip.



Geology 17%0
PHYSIOGRAPHY OF THE UNITED STATES

Laboratory
Centrsl Lowland, West of Mississipni River
Edition of 1940-11

General: Place on general mep (a) limits of sections (see also Fig. 174, p. 617)

(b) border of unglaciated sreas. (e¢) pre-Cambrian areas (mep of U. S.)

(@) Flint Eills (e) Niagara escarpment of Iowa (f) lake Agassiz (p. 580 and
“englacial map' 6f Minhesota) () mapscas-usual.

Young:drift and dissected till plairs, sections. ;

St. Paul (geological) Minn. (Folio 201)

Account for the difference in size of valleys of Mississippi

River and Minnesota River above Port Snelling (Text o. 585)

Camp Dodge, Iowat Read legend on back. Explain why there is so graduzl a
transiticn at edge of young ¢rift., Why was valley of Des Moines river so
deeply eroded? Contrast topozravhy of old drift and younz drifts where distant
from the main streams. Use cross sections if dssired of ty-ical parts. Do

not use less'than LOOC feet to inch for verticel scole.

Elk Point--see folio 156 (1library)

What two sections are shown? Compare their topozrephy--Sezs Fige 3. 7. 3.

Was the rock valley of the Missouri River nresent before Visconsin Glaciatica?
See section on p. 7. Compare your conclusicns on sections with Plate V in
text. :

Wall map of outlet of Lake Agassiz, White Rock and Beardsley, Minn.

See map of slacial deposits of Minnesota, How are “weaches indicated? 'hy
are they at several levels? What is the origin of Traverse Lakes, of Cotton-
wood Slouzh? (3ig Slouzh valley) (text op. 579-58%)

Osaze Section. TForaker, Oklahoms. See zeolozical map of Oklahoma. Account
for the excarpment and draw a cross secticn of it showing the hard layer viich
causes it, (Geology students zive names of formetion).

Tishominzo, Indian Territory, (Folio 98)
Read sections on toro=zrathy, ».p, 1, 2; geologic structure, history of the
Arbucile mountain structures, p. 7. Account for tii@ ridzes near Nebo and
Sylvan. Account for the levelness of the -ronite areas. When wus most of the
erosion of the folded rocks done? See slso Geol. Soc. Americs, vol., %G, . .°
s 1047, second section. Near ithe center of ihe mountains, remmants of
Pontotﬁ? lie nearly horizontzl, See Plate 16, p. 56, Oklahoma Geol. Survey
Bull, &b,

Wichites, See above reference, first sectica, for structure. Copy secticns
in your rencrt.

Geolozical map of Kansas
Account for the ridges~of eastern Kansas. Why is province boundary locatec
where 1t is? (text »., €0E) What causes the escaroments?

Summary a2s ususl. Discuss under btoundaries the suzzested exclusion of major
pre-Cambrian area of Minnesota,
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GEQLOGY 130
PHYSIOGRAPEY OF TEzZ UNITED STATES

L=l

Laboratory guestions, Sumerior Upland, Bdition of 151C-lL1.

Wausau, Wisconsin, See also zeological maps and Wis, Bull, 1€, 592-600; 36,
7€9-375, text v..540. What evidences indicate that this area once had a higher
relief than it now has? Vhere are remnants of the pre-Cambrian peneplain still
nreserved? Reasoning from these areas, what has hapoened since the area once had
so low relief? If you went in the field, would you find it as easy to tell what
part of this area had been glaciated as it is around Medison? Zxplain fully. What
d6 we devend upon as »roofs of glaciation?

Houghton and Calumet, Michizan., pw. 5'3-544, Make a small sketch without
moch exazgeration of vertical scale showing the geological structure of this ricdge.
See 1935 map of geology of Lake Superior region or consult map of structure in
laboratory. Do not use same symbols as on map. Consult mav from Professional
Paper 154, Describe the differences in tovography above and below the highest
beach line, ZExplain, Account for the great escarpment of southeast side of the
Rance, Why do the rocks northwest of this form hogbacis? Locate a good example

of a hogback,

Brainerd, Minn., and map of surface formations of Minnesota., vvo. 5 l.551,
Account for topozravhy (a) S. E, of Brainerd including the oval hills, (b) ¥, of
Brainerd, (c) along Long lakes and in N. W, part of map, (@) N. E. of Woodrow,

Superior and Duluth, Wisconsin-Minnesota. =p. 551-552., See map of Lake
Superior structure and from them draw a sketch crogs-section showing the relation
of this valley to the main syncline to the southeast. Show only (a) old hard
rocks, (b) Kewconawan lavae flows, and (c) sandstonmes. Account for the escarpment
south of the lake. Account for escarpment north of the lake. (See discussion in
Monograph 52 or K, G, S, 226)., Meke a table showing origin: (a) liinnesota Point,
(b) irregular topozraphy in extreme south of map, (c) Manitou Falls, (d) smooth
topogranhy at Surerior, (e) V-shaped valley of Nemadji River, (f) shore ridge of
Spirit Lake, (g) shoreline of St. Louis Bay, (h) curves in state boundary. (See
Bull, 3¢, LL7-U52, also chart of barbor).

Map of bottom of Lake Superior--see also same mar in guidebook of Kansas
Geological Society, p. 226, text vo. 551-558. (PFaults as located on this map do
not agree with other interpretations), and map of structure of Xake Superior basin,
Accovnt for the plateau of the Apostle Islands, 4ccount for the enclosed depicasion
in castern part of the lake, Account for the submerged ridge northeast from
Keweenaw Poidt. Geolozy students draw cross sections (vertical scale not less thean
2000 feet to inch) (a) from Saw Tooth Mt. S. ¥, throush Outer Island to Porcupine
Mts., (b) east from Stannards Rock to Theano Boint, Indicate (a) pre-Kewcenawan,
(v) flows, (c) sandstones.

On your general map show (a) the corrects’ boundary of the hard rocks from
geological maeps of Minmesota and Wisconsin, (b) areas of Leke Superior sandstone
Aku (1935 man of Lake Superior region) (c) Middle Keweenawan lava flows Akmb,

(d) vorder of young drift, anﬁA(eﬁ 01d (vre-Wisconsin} drift.from map of Wisconsir.
Contrast in summery the topogravhy of these four divisions with that of the masesive
igncous and metamorvhic rocks and explain why there is a ¢ifference. Explain why
this difference is not equally skhown at all places. Explain difficulty of locating
th¥ border of the vprovince, Change border in Minnesota to agree with (a) above.

“ummary on outline nreviously given. The limit of four pages will be strictly
cnforceds Do not forgzet history of Lake Superior Basin.
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GEOLOGY 130 :
PHYSIOGRAPHY OF THE UNITED STATZES :
Leboratory, Coastal Plain, Edition 1gho-Ubl.

Floridian Section
~Tsala An olm, Tlorida, See fig. 16, p. 47.
Account for the moraine-like topozrenhy with lakes and for the comparztively
level northeastern part of the mav. (»n. 50.)

325t Gulf Section

" Memphis, Temn.-Ark.
Deseribe in simple words the topograhy of the west half and then the east half
of the mop. Next account for tiese differences stating the geologic agze of
one half of the mep, statinz also the age of each in terms of the cycleé of
erosion. Wiy coes the Wolf River join the mnin stream here? (Text, p. 91).
Account for Horn lake Cutoff and for the locztion of Memphis.

Embayed Scction.
Sandy Book, Necw Jersey. Text ppe. 22-23.
See also block diagram of N, J. and geologic map of N. J. Account for the row
of hills which ends in the Highlands of Navesink. Account for the siape of
Sandy Hook,

Chontank, Maryland, seolozical ecition., See Folio 1¢2 and text pp. eh. 3,
State definitely in proper order the recent physiograchic history which ex-
plains the topogravhy of this area only.

Camp Upton (Xoriches), New York,

Read parts of the legend on the back which bear on the subject. Draw a
dlagrammatic cross section of Long Island showing the Cretaceous cuesta, the
terminal moraines, and the outwash olains. See text, vp., 19-2l. ¥hy is
outwash between the moraines —~itted? Account for Fire Island Beach.

Norfolk, Va. (Folio £0).
Account for (a) the Desert, (b) the shmpe of the Atlantic const, and () 1.
gshape of the Zlizabeth River Coast.

Migsissippi Alluvial Flain
Reelfoot Lake, Temn., Mo., Ky.
Account for tue lake (pp. £5-€7) and for the high area north of Tirtonville.
Thy should the effects of shaking be more manifest on the floodplain than in
the adjacent uplands?

In the Summary attention should be directed to (a) the nature and origin of

the Fall Line, (b) cvidence of former extent of the Coastal Plain Inlangd,

(¢) two hypotheses to explain the marine terraces, () extension of Piedmont
hard rocks under the Coastal Plain (Geol., Soc. Am, M8, 753-812), (&) &alt domes.
Show in map (a) “lack Belt, (b) terminal mcraine, (c) ifississippi floodplain,
(d) Crowley's Ridge, (e) the major cuesta escarcments shown on the Lobeck
Aiagram. Show quadrangles as usual,



GEOLOGY 130
PHYSIOGRAFEY OF THE UNITED STATES., - -

Laboratory-Piedmont Plateau, Edition 1gho.h} .

Gastonia, North Carclina--See Geological Map of U, S,: For air views of this
province see Geogr. LHev. 29, pp. 562-564,

Locate on this mep streams wiich have been influenced by structure of the rocks,
Why do the main streams of the area apparently disreserd geology? (Text vw, 12l
125). Outline reasons for thinking that this rezion once had greater relief than
it bas today, illustrating this by a sketch-section which shows the geology and
iv3 relation to original surface. Next outline your reasons for thinking that
tlis area once has less relief than it has today and illustrate this with an
actaal profile from some part of the map on which the surface before uplift is
restored with a dotted line,

Elkton-Wilmington Folio No., 2ll.

Read the sections on Physiozraohic Divisions and Surfzce Features of the Piedmont,
ppe 1=l and on Beologic History of the Piecmont, vp. 15-16. Compare the slope

of the top of the oldrr rocks below the Coastal Plain with average slope of the
exvose’ Piedmont usingz e ruler on Fig, Y, p. 15. (Note and determine error on

its legend). What ohysiograthic term is ziven to this surface under the Coastal
Plain? Sce Text p. 126,

Passiac, New Jersey-New York; block diagram of New Jersey; geological map of N. J.
or Folio No. 157, Text pp. 185-152,

Account for the straicht border of the hills in the northwest corner of the map.
Give reason for the iymothesis that this area once had a level topogravhy. What
significance has the name "Short Hills"? Account for the gaps in the trap ridges
and for the fact that some now have no streams in them. Geology students show
structure of area by a cross section.

Talking Rock, Georgia,
What physiozgravhic orovinces are shown? Plate III, text. Wnat is the significan .

of (a) entrenched meaniers (b) steep sloves adjacent to main streams? Text, n. 1%%.

Warm Springs, Ga. (Seec Water Sup. Paper €19 or Geol. map of Georgia), Account
for Osk and Pine Mountains and for the course of Flint River., Name other sinilar
stream courses. Note distrivution of Yertiary gravel, etc.

Vrite & summary on some outline as previous provinces. Discuss, in proper places
(a) reasons for and pgoinst making the Piedmont crystallines and the Trinssic of
New Jersey-Virginia separate physiographic provinces; (b) three possible methods
by which the relatively even surfece of the Piedmont could have been produced from
the ancient mountsins, and (c) state evidence for the burial of Piedmont by coasta:
plain sediments. Put on your map (a) areas of Triassic rocks, (b) name Trenton
Prong, (c) terminal moraine, (d) border of glaciated area, (e) three promincnt
monadnocks with names,
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GEOLOGY 130
PHYSIOGRAPHY OF THE UNITED STATES . -

Laboratory, Blue Ridge, Edition 19u0-42

For information on geology refer either to Geological map of United States or to
maps of states where there are such, Folios may be consulted in the library or
withdrawn for duration of laboratory period. For air views of Blue Ridge see
Geogr. Review, vol. 29, p. 565, figs. 7 and &.

Fiszah, North Carolina-South Carolina. See Folio No. 1L7.

isccount for the difference in averaze level of the French Broad and South Saluda
river valleys. Locate examples of past drainage changes along the Blue Ridge and
account for them. What is the drainaze nattern? Explain. (Text p. 179).

¥4, Mitchell, North Carvolina-Tenn, See Folio No. 12k,

What determined the relative resistance to weathering of the different kinds of .
rocks? (Text, p. 17€). Describe the kinfs of sumhit outlines which you find on
the peaks (Text, ». 175). That is the significance (a) of entrenched meanders,
(b) of broad varts of the valleys within the mountains?

Antietam, Va.-Kd. OSee geolo:ical mops of states,

Ehat is the cause of the three prominent ridges?

Do the entrenche” meanders scem to have any relation to these belts of hard rocks?
Explain.,

Fairfield, Pa. Sece Folio 225.

What are topographic results of faulting on the contact of Blue Ridge rocks with
the Gettysburg Plain to the east? What kind of rock makes up the tops of the
highest ridges? What fact has been used as evidence (Text, p. 167) that the
ridges were cnce part of a lowland? Is znother conclusion nossible?

Saluda, N. Carolina, S. Carolina,

Distinguish remmants of (a) subsummit peneplain (Text, p. 179) and (b) Ashville:
peneplain (pp. 180-182). What evidence shows that the divide is now shifting nor.l.-
westward (p. 191)? Draw a cross section with vertical scale not less than 2000 feet
to the inch from Hendersonville to Columbus., Label peneplain levels. Geology
students show bed rocks.

Greenville, Tenn.-N. C, (structure sections) (Folio 118)
Account for 3ald Mts., their structure, and elevation above remainder of Blue
Ridge. g

Speedwell, Va, . Geol, map of Virginia,
Describe zeolozical justification for border of Blué Ridge shown by Fenneman on
Plate II.

In your summary vay perticular attention to the several hypotheses of the origin w.
the Blue Ridge (Text, np. 163, 186-194), Diagrams will help to explain these.

ine probiem of water gaps will be deferred to report cn Ridze and Valley Provinc:.
T1inctrate your history with a series of generalized cross sections, each of whic
shows a2 major step in development of the Blue Ridge and Piedmont. ILabel carefuvil -
and explain in text. Besides the gquadransles and boundary , show on mep (a)
farlisle Prong, (b) Mark with symbol )( water seps of three large rivers which
sross the province from west to east into names (¢) gap of a stream which flows

in reverse direction with name,



GEOIOGY 130
PEYSIOGRAPRY OF THE UNITED STATES

Laboratory questions, Ridge and Valley, Edition 18kt .

Refer to zeological meps end to models in halls, For air views see Geogr. Rev.,
vols 29, pp. 566-576, 1939

Ghattanooga (Folio No. 6).

hy has so much interest been aroused in accounting for the course of the Tenn-
essee River? TFxplain fully the two major hypotheses which have been advanced for
this particular gap, but reserve discussion of their merits to summary. (Text,

e 276-277)e

Delaware Vatergap, edition of 1922,

First read the legend on the back. What evidence seen on this map is commonly to
demonstrate that the resion was once almost level? That since then there have
been other cycles? Geology students use one of the fizures on the back as a guide
and the data obtained frrm the cross sectien in the Tlkton-Filmington Folio make
a new sectiob which shows how it has been attempted tc attach geologic dates to
the old land surfaces. (Section m.st include coastal Plain) (Text, p. 2%6).

Show bed rocks.

Greenland Gap: geological map of West Virginia, (See air views cited above).
Draw a cross section from near the NW corner southeast across the main ridges in
NW part of the map, USE SAME VERTICAL AND HORIZONTAL SCAIES. On this show the
geological formations with names of ridge formers.

Natural Bridge special; geological map of Virginia, See Jour. Geol, 44, pp. 60L-
616, Discuss origin of the Natural Bridge. What physiographic provinces are
showh on the map? Account for the valley of Cedar Creek in Short Hills. Geol-
ogy students draw section showing structures just north of Spring Gap.

Eagle Rock, Virginia

Name the formation responsible for each mountain which is named. Account for the
irregular topography of region around Timber Ridge. Account for the meanders of
Craig Creek including their size and evidence of changes in them. Geology studen =
draw cross section showing geology between hLignite and Fincastle. Do not exagges:ic
vertical scale,

Bardensville, West Virgzinia, Va.

Explain structure of (a) Paddy Mt., (b) North Mt., (c) Anderson Ridge, (d) Sko.*
Mt., Using diagram for each. ZExplain the underground course of the River thioves
Sandy Ridge. What other areas of underground drainage do you find? Geology
students make structure section from Waterlick Run to SE corner.

Harrisburg and New Bloomfield, Pa,

Tha® structure (anticline or syncline) is shown north of Harrisburg? How known?
Geology students draw structure section right angles to gtriks From Heckert

rep north.

Hollidaysburg, Pa.
Account for the form of Loop Mt. How can you tell direction of dip?

Trite summary on regular outline, In the section on Topography include a series of
jisgrams showing (a) momoclinal mountain, (b) synclinal mountain, (¢) anticlinal
mountain., A%so explsin the criteria by which you can read geologic structure from
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the contour map. In the section on History include discussion of (a) evidences
for and against former regional and partial peneplains, (b) how these were dated
in the geologic time scale, with reference to cross section of Delaware water
gap, and (c) origin of water gaps and wind gaps, the last including a comparison
of the soveral hypotheses advaonced (pp. 257-360). Show on map (a) watergaps with
nemes of three rivers:which cross from NW to SW, (b) gops and name of two rivers
from SE to NW, (c) terminal moraine and (d) border of unglacisted area (map of

Pennsylvania) .



GEOLOGY 130
PHYSIOGRAPEY OF THE UNITED STATES
Laboratory questions, New England, Edition 1940-41

Bastport, Maine, geological and structure maps. See Folio No. 192.

How does the tonogra-hy sihow the gelogic structure? What relation exists between
tonogra~hy and the direction of glacial movement? How does this bear u-on the
amougt of glacisl erosion? List in order the events which have occurred in this
area since the ice retreated.

Bartford, Ct. and wall map of surface geology of Connecticut.
Explain the two theories of the origin of the terraces using diagrams given in
class. See Bull. 47 Ct. Geol. Survey, pp. 19-27. Text, pn. 373-376, 386-391.

Rochester, Vermont.
What mountains are shown and what kinds of bed rock? Sugsest two distince fac-
tors which helped produce the rounded summits.

Passadumkeag, Maine. See glacial map of Maine (wall).
Draw & sketch outline of the quadrengle showing the eskers. ¥hat is the origin
of such ridgesf}

Hawley, Mass., Vt.

Is there evidence of rejuvination of the streams of this area? Explain. What
kind of topogra~hy was nresent bvefore (state average relief)? Draw a cross sec-
tion with vertical scale not exaggerated over five times to sbhow evidence of
uplift. Choose loc:tion carefullv and show restored old surface. Geology stu-
deénts show bed rocks.

Write summary on same outline as before. Include in proper places a discussion
of (a) why New England is considered a separate province and (b) reasons for and
against the existence of dissected peneplains in New England (Text, pp. 358~368).
(c) Under glacial history discuss both local glaciation and the hypothesis of
stagnation of the continental ice sheet. Letter on map (a) Mt. Monadnock, (v
Green Mountains, (c) White Mountains, (d) Connecticut valley Triassic ares, (c}
Reading Prong, (f) Manhattan Prong, (g) Highlands of Hudson.



GEOLOGY 1320
PHYSICGRAPHY OF EASTHRN UWITRED STATES
Laboratory

Adirondacks, Edition 1540-41

Leke Placid, N. Y. See oictures in Uew York State Museum. Bull. 193.
Account for the rounded mountains. Locate exsm-les of drcinage changes due to
glaciation (Text, pon. 393-407).

Elizabetihtown, id. Y.
How does this map show the effects of faults on topogranhy {text, or. 398-384)1%
What demonstretes the sresence of local c¢laciews (pn. 408-409)7

Lowville, N. Y. (Text, PP. 325-326, 395-396, 406-407).

Account for the land arsas with kettles in eastern part. Where did the ice
last longest? ‘het misht have occu~ied the spage’~ 23cribed by some geologists
to open water lakes? Compere the shejes of hills in eastern herd rock nert of
the map with those west of Black River.

On map besides boundaries ani quair-ngles, show areas of (&) intrusive rocks,
(b) gneiss. Letter on mas (a) Mt. Marcy (b) Whiteface



GEOLOGY 130
PHYSIOGRAPHY OF THE UNITED STATES

Labérntorysquestions, Iato-ior Low Plateau, Edition 1940-41

Greenbrier, Tenn.; See geological map of Tennessee, _ ‘
What name is ziven to the escarnment north of Nashwille? Account for it. (text,
poe 415-419 and 231-434),

Georgetovm, Kentucky, (np, 427-431).
What name is given to the kind of topography found on tops of the ridges? Account
for it. What suggests thet relief was once less than now?

Cub- Run, Kentucky, (pn. 445-448),
Account for the formation of the valley of Nolin River. Account for the unland
in northwest part of map and for the sink holes in east »art.

Hollow Springs, Temnessee, (pn. 415-419).
Aceount,. for the Platesu of the Barrens. (See geological map of Ky.)

Vienna, Illincis, (. 434-440).

Yhat formation is cause of the high bluffis in north nart?

Drew a cross section with 2 reasonable verticzl seale from Mermet through Gana-
tovn ¥N. F. to Jobnson "reek to edze of mep and account for Ieatures shown.

Show the nard Jaysrs which sre ‘sanddtones, Yhet is origin of the wide valley
from Xarnak east through Mermet? (p. 90)

Summary as ususl, As an illustration siow on an E. W. cross section of Kentucky
(from gedlogical map) the probable position of Highlund Rim peneplain. TFxplain
why this surface is not preserved in the Nashville Bzsin? On men show (a) limits
of Blue Grass and Hashville Basins, (b) Drivning Springs escarmment (edge of
Chester), (c) Pottsville escormment, (d) Mamuoth Cave, (e) Knobstome escarpment
in Indiena (fig. 115). ‘

Kasmosdale, Ky.=-Ind.

Account for the escarpment 2nd zsive the name (pp 318, 425). Account for the
course of Pond Creek and mention other examnles of this phenomenon. What is

the tynme examnle ¢f such streams? What two exnlanetions may be made for the Jown-
stream narrowing of the Ohio bluffs?

This is the last laboratory exercise and must be handed in long enough uvefore
the finnl examination to be graded.

Your map saould also be handed in for {inal grading. Remezber that neatness
counts.
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LABORATORY

Ceontral Lowland, Bast of Mississipni River
Zdition of 1939-40

Bvery student who takes this course for 5 credits is expected to put a
Miniruam of four(4) hours a wesk on laboratory work. It is vory important to
kooep this work up do date: DO NOT LET YOURSELF GET BEHIND. Complelion dates
must be adhercd to for uncxcused overdue roports will 3BE DENIED ANY CREDIT.
Ordinarily all laboratory work will be done in Room 206. If you have to remove
any moeps PLEASE RETURN THEM AT ONCE. Universit: mans should not be taken from oo
building cr to offices without advance permission. Ploase pick up all raps on
'L tables when leaving thoe room and place ih a neat pile. Maps will be furn—
i.7<d on wiieh to show the boundaries of all provinecos and the LOCATION OF ALL
i’ LL MAPS USED, Maps of physiographic provinces, geology, and physiographic
fortures are available in the liaborator:y,. Consult references in library or mod-
els in hall whenever nocessary. Kcen rough notes in pencil which may bu cop-
ied in ink or typewritten. Comploted reﬁorts ahould be handed in on 85 = 11
inek paper in a folder. Use of eolorod diangrans adls to effoctiveness of rep-
ort. Colored pencil may b made to loclk: beuttor by rubbing with o serap of blot-~
tirg paper or cloth. Your general map rmst be kopt un to date and may be in-
speeted with e'ch oxerciss. You may keep thia rip in a drawer in laboratory.

A ruler is nceled or cross scction naper (any nunber divisions to the 1ﬂca)
nay be used.for scctions.

GETARAL: Place on your general map A). The location of all small maps
{nvmber and ploce kev in rwrhin) (B). Boundarios of all subdivisions of the
provinee, (C). Niagra escerpucnt, (D). Magnosian oscnrnment (B). Onondagn-
Du‘dep OSCWrﬁﬁuPt : s e 41
(3? Arﬂﬂs wvith norme anﬂ outlct of Glacial kae ﬁis, i Chicage,
Aad Maumee, QG) Actuml bound:ry of unglaciated part of the Driftlcss Scction.

ROAT LAKES SECTION:

Urvona, I1lirois and model of Illinois on 3rd floof.
Account for Yanlee Ricge; for tho surrounding ilat areas. Deseribe the ust -
»eclacial valleys of the arca. Sce pp. 512-515.

Occnomowoc, Wisconsin and map of Quatcrnay geology ol southocastern Wis:cnsin,
Contrast the complox topography with that' of Urbana . Explain. BHow wore the
highor arcas formed? p. 147 What are the flat areas arourd the lakes? Whal
rame 1s apnlied to tho lake basins? What arc the oval hills in che 8. E. zovner

South Haven, Michigan.
what very similar topography is due to glaciation? 'hy are thesc hills more
a.undant here than in Wisconsin on the west shore of the lake?

»lumet City, Illinois-Indiana. See pp. 490-497
jﬂﬂw a cross section (vertical seale not less than 80 feet to an 1nch) from
sonthwest to northeast and account for the topography shown. Th: beachus start.-
; at southwest are Glenwood, Calumet,Toleston group. lable cach.

Cacrt of Lake Huron.
Account for the ridges of (A) Saugoen Peninsula-Manitoulin Island and (B) Pt.
Tiark to North Point. Sce Physiographic Diagram of U, 8.



2.

Niagara River and vicinitv. New York; Folio 190 (consult in library or draw

for laboratorw period only.) Also pp. 395 & 499.

Read legend on back of the map. Account for the falls and for the variations in
width of the gorge below them (be brief).

Sun Prarie, Wis. (See mapof Quaternary geology of southeastern Wisconsin). Account
for and name the oval hills. What topographic features occur in the terminal mor-
aine strip? Contrast with ground moraine arcas.

Camp Custer, Michigan. Read lecgend on back.

How do the contours show the differcnce betwecn pitted outwash and terminal morainet?
What other 2ame id given to a till plain? Draw a cross section from Gull Lake
norinzast to Dunn School near Fair Lake through Hickory Corners. ertical scale

rov less than 400 feet to the inch. Lablc moraine and pitted plain.

Till Plains Section

Areal geology, Breese, I1l. (Folio 195 and Ill. Geol. Survey Rept. Invest. 19, pt. 1.)
See pp. 507-511.

How mqny of Mac Clintock's types of topography arc present here. List them. _
Account for the narrows in the valley crossed by the B. and 0. R. R. east of Trenton.
What has beer th> dominant proccss here in making the flat floors of the v,lleys,
wkdening or filling? ZExplain how you know.

Driftless Scction

Xondall Wis. Se2 pp. 522-525.

¥ote the "two story" naturc of the topography and illu$ trate by a cross section,
fiertical scale 1 inch to 800 or more feet) from Meyers Hill northesst to the plains.
Account for the level plain to the north. Account (see 1932 cdition of Bull. 36,

pp. 4 and37) for the double escarpment. Lable cach. Geology students should show
the several formntions present.

SUMMLRY:When you have completed vour notes, the summary can be finished elsewhere
if vou desire. However, 4o not cut vour regular laboratory periods to do this,
hut start ahead with next province as soon as directions are ready. Make all an-
swers explicit and not just "yes" or "no". Make it clear to anyone just what you
are trying to say. After the answers to the foregoing questions, write o brief,
\JIATT FOUR PAGES) wummary of the prevince on following outline. You may, if des-
ired, incorporate answezxe and diagrams called for above in bodv of report as "ex-
amples" instead of giving them separately,in which case more than four pages will
be allowed.

Definition of province, first in terms of FACT, then, if necessary, in terms of
INTERPRETATION. Give briefly any alternative names for the province and explain
how derived.

- Boundries of the province and its main subdivisions not merely what it adjoins but
the nature of the boundary, for instance as "escarpment", "change in geology",
le6ge of glacial drift", etc.

Ycpocraphy in terma of facts. Destinguish between'"relief" and "elecvation'.

Mistory of the topography, that is, the interpretation of the foregcing information
on geodogy and topography. BExplain fullr all essential steps in orgin of present
surface. USE DIAGRAMS wherever this helps, but MAKE THEM A PART OF THE DISCUSSION.

Sometimes it is desirable to make a aeries of cross sections, each of which ill-
natcates a step in development. Such are generally, but not alwayvs, given in class
sirst. Make them carefully with no line or mark unless it means something.
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PHYSIOGRAPHY OF THE TWNITZED ST TES

Laboratory
Central Lowland, West of Mississinni River
Edition of 1939-U40

General: Place on general map (a) limits of sections (see also Fig., 17k,
pe 617) (b) border of unglaciated areas. (c) pre-cambrian areas
(d) Flint Hills (e) Niagara escarpment of Iowa (f) Lake Agassiz
border (p. 530) (g) maps as usuval,

Young drift and dissected till oplains, sections.

Camp Dodge, Iowa: pp. 574, 5°4-600

Read legend on back. ZExplain why there is so gradual a
transition at edge of young irift., Why was valley of Des Moines
river so deeply eroded? Contrast topography of old drift and
young drifts where distant from the main streams. Use cross
gsections if desired.

Elk Point--see folio 154

What two sections are shown ? Over this conclusion check
Fenneman's map. Compare their tovography--See Fig. 3, p. 3.
Was the rodk valley of the Missouri River present before
Wisconsin glaciation? See ssction on p. 7.

White Rock, Miffiesota--South Dakota and wall map of outlet of
Lake Acassiz., The map of §lacial deposits of Minnesota. How are
beaches indicated? Whyame they at severnl levels? What is

the orizin of Traverse Lakes, of Cottonwood Slough? See pp. H79-
D83

Osage Section
Foraker, Oklahoma., See geolozical map of Oklahoma and pp. 606-615,

Account for the escarpment and draw 2 cross section of it showing
the hard layer which causes it. Geology students give names of
formation,

Tishomingo, Indiana, Tennessee, Oklahoma--Folio 98 (Library) also
po. 622-626 \ e
Read secticns on tonography, pp. 1,2; geologigdstructure, history
of the Arbuckle mountain r‘tructu:t'rss, P.7. Account for tke rldg(
near Nebo and Sylvan, Account for the levelness of the zrahite
areas. When was most of the erosion of the folded rocks done?
See also Geol. Soc. America, vol. 39, p. 1047, second section,
Near the center of the mountains, remnants of Pontotoc lie 1eqri?
horizontal, See Plate 16, p. 56, Oklahoma.

Wichitas, See above reference, first section, for structure.

. Read pp. 626-628
Copy section and explain what it means and what district in Wisconsin
it resembles,

Summary on outline praviously glven.
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Laboratory questions, Superior Upland, Edition of 1939-40

Wausau, Wisconsin. See also geological maps and Wis. Bull, 16, 592~
600; 367-369-375, text p. 540. What evidences indicste that this area
once had a higher relief than it now has? Where are rempants of the
pre-Calbiian peneplain still preserved? Reasoning from these areas, did or
did not the area once have a lower relief than it does now. Reconcile
these two results. If you went in the field, would you find it as e=sy
to tell what part of this area had been glaciated as it is around Madison?
Explain fully., Explain the flat floors of the large valleys.

Houghton and Calumet, Michigan. pp. HU43-5Ll, Make a small sketch
without much exaggeration of vertical scale showing the geological
structure of this ridge. See 1935 map of Lake Superior region or consult
map of structure.’»Do not use same symbols as on map, Consult map from
Professional Paper 154 and then describe the differences in topography .
above and “elow the highest beach line. Explain, Account for the great
excarpment of southeast side of the Ranze. Why do these rocks from hog-
backs? ILocate a good example of a hogback.

Brainerd, Minn, and map of surface formations of Minnesota. pp. H4l-
551. Account for topography (=) S. E. of Brainerd including the oval
hills, (b) W. of Brainerd, (c) along Long Lakes and in N, W. part of map,
(d) ¥. E. of Woodrow.

Superior and Duluth, Wisconsin-Minnesota. pp. 551-552. See map of
Lake Superior structure and from them draw a sketch cross-section showing
the relation of this fealley to the main syncline to the southeast. Show
only (a) old hard roclgs, (b) Keweenawan lava flows, and (c) sandstones,
Account for the escarpfient soutgiof the lake. Acceunt for escarpment
north of the lake. (See discussion in Monograph 52, or K. G. S. 226),
Make a table showing physiographic significance of: (a) Minnesota Point,
(b) irregular topozraphy in extreme south of map, (c) Manitou Falls,
(d) smooth topography at Superior, (e) V-shaped valled of Nomadji River,
(f) shore ridge of Spirit Lake, (g) shoreline of St. Louis Bay, (h) curves
in state boundary. (See Bull, 35, 447-452, also chart of harbor),

:.".r Map of bottom of Lake Superior--see also same map in guide book of
Kansas Geologicrl Society p. 226, text pp. 551-558. (Faults incorrectly
located on this map), and map of structure of Lake Superior basin.:  Account
for the plateau of the Apostle Islands. Account for the enclosed depressiors
in eastern part of the lake. Account for the submerged ridze northe-st
from Keveenaw Point, Biology students draw cross sections (vertiecal scale
not less than 2000 feet to inch) (a) from Saw Teeth ¥t, S. E. fhrough Outer
Island to Porcupine Mts., (b) east from Stannards Rock to Theano Point,
Indicate (a) pre-Keweenawan, (b) flows, (c) sandstones.

On your general map show (a) the corrected boundary of the hard rocks
from zeological maps of Minnesota and Wisconsin, (b) arens of Lake Superior
sandstone Aku (see 1935 map of Lake Superior region) (c) Middle Kewveenavan
lava flows Akmb, (d) border of young drift, and (e) old (pre-Wisconsin) dri®is
from map of Wisconsin, Contrast in summary the tovography of these four
divisions with that of the massive igneous and metamorvhic rocks and explaiu
why there is a difference., ZExplain why this difference is not ecually shom
2t all places. ZExplain difficulty of locating the border of the province.
Change norder in Minnesota to agree with (a) above.

gumma on outline previounsly ziven, Limit four pages. (strictly enforced
0 nogyforget histofy of Lake Superior Basin, s ( = )
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PHYSIOGRAPHY OF THE UNITED STATES
Laboratory, Coastal Plain, Edition 1939-40

Floridian Section
Tsala Apopka, florida. See fig. 16, p. 47
Account for the moraine-like topography with lakes and for the comparatively
level northeastern part of the map. p. 50.

East Gulf Section
Vicksburg, Mississippi.
Describe in simple words the topography of the west half and then the eact
half of the map, Next account for these differences stating the age of
each half of the map. WNext account for these differences stating the age
of each in terms of the cycle of erosion. Why does the Yazoo River join
the main stream here? (Text, ps 91) How did this affect the military im-
portance of Vicksburg in the Civil War? (See Physiographic diagram of
Us Se)e What evidences do you find that the course of the Mississipp! hee
changed during historic time? Explain fully., What name suggests the daiz
of such a change? Explain why the Mississippi has large meanders and the
Yazoo smaller ones, Explain why meanders on a flood plain are smaller
than entrenched meanders of similar sized streams.

Fmbayed Section,
Sandy Hook, New Jersey. Text pp. 22-23.
See also block diagram of N. J. and geologic map of N. J. Account for the
row of hills which ends in the Highlands of Navesink. Account for the
shape of Sandy Hook.

Choptank, laryland, geological edition. See Folio 182 and text pp. 243,
State definitely in proper order the recent physiographic history which
explains the topography of this area only.

Camp Mills, New York,

Read parts of the legend on the back which bear on the subject.,. Draw a
disgrarmatié.cross section of Long Island showing the Cretaceous cuesta,
the terminal moraines, and the outwash plain. See text, pp. 19-21.

Mississippi Alluvial Plain
Reelfoot le.e, Tenn., Mos, Kye.
Account for the lobe (pp. 85-87) and for the high area north of Tystonvi’le.
Why should the effects of shaking be more manifest on the floodplain than
in the adjacent uplands?

In the Summary attention should be directed to (a) the nature and origin of
the Fall Line, (b) evidence of former extent of the Coastal Plain nland,

(¢) hypotheses to explain the marine terraces, (d) extension of Piedmont hard
rocks under the Coastal Plain (Geol. Soc. Am, 48, 753-812), (e) salt domes.
Show in map (a) Black Belt, (b) terminal moraine, (c) edge of drift —heve
different, (d) Mississippi floodplain,®Crowley's Ridge, (f) the major cuesta
escarpments shown on the Lobeck diagram. Show gquadrangles as usual,
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PEYSIOGRAPHY OF THE UNITED STATES
Laboratory-Piedmont Plateau, Edition 1939-40

Gastonia, North Carolina--See Geological Map of U. S.: For air views of this
province see Geogre. Rev. 29, pp. 562-564, ,
locate on this map streams which have been influenced by structure of the rocks.
Why do the main streams of the area apparently disregard geology?! (Text pp. 124
125), Outline your reasonsfor thinking that this region once had greater re-
lief than it has today, illustrating this by a sketch-sec%ion which shows the
geology and its relation to original surface. Next outline your reasons for
thinking that this area once had less relief than it has today and illustrate
this with an actual profile from some part of the map on which the surface before
uplift is restored with a dotted line,

Elkton=~Wilmington Folio No. 211

Read the sections on Physiographic Divisions and Surface Features of the Pled-
mont, pp. 1-4 and on Geologic History of the Piedmont, pp. 15-16. Compare the :
slope of the top of the older rocks below the Coastal Plain with average slope &
of the exposed Piedmont using a rulep on Fig, 4, p. 15. (Note error on its
legend). What physiographic term is given to this surface under the Coastal
Plain? See Text p. 126.

Passiac, New Jersey-New York; block diagram of New Jersey; geological map of

N. J. or Folio No. 157. Text pp. 145152,

Account for the straight border of the hills in the northwest corner of the map.
Give reason for the hypothesis that this area once had a level topography. What
significance has the name "Short Hills"? Account for the gaps in the trap
ridges and for the fact that some now have no streams in them.

Talking Rock, Georgia
What physiographic provinces are shown? Plate III, text. What is the signifi-

cance of (a) entrenched meanders (b) steep slopes adjacent to main streams?
Text, ps 134

Write a summary on same outline as previous provinces. Discuss, in proper places,
(a) reasons for and against making the Piedmont crystallines and the Triassic of
New Jersey-Virzinia separate physiographic provinces; (b) two possible methods

by which the relatively even surface of the Piedmont could have been produced
from the ancient mountains, and (c) state evidence for the burial of Piedmont by
coastal plain sediments either marine or alluvial, Put on your map (a) the

areas of Triassic rocks, (b) Trenton Prong, (c) terminal moraine, (d) border of
glaciated area, (e) three prominent monadnocks with names.
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PHYSIOGRAPHY OF THE UNITED STATES

Laboratory, Blue Ridge, Edition 1939-L0

For information on geology refer either to Geological map of United States or to
maps of states where there are such, Folios may be consulted in the library or
withdrawn for duration of laboratory period. TFor air views of Blue Ridge see
Geogr. Review, vol. 29, p. 565, figs. 7 and 8.

Pisgah, North Carolina-South Carolina. See Folio No. 1h47.

Account for the difference in average level of the French Broad and South Saluda
river valleys. Locate examples of past drainage changes along the Blue Ridge
and account for them, What is the drainage pattern? Explain. (Teat pe. 179)

Mt. Mitchell, North Carolina~Tenn. See Folio No. 124,

What determined the relative resistance to weathering of the differen% kinds of
rocks? (Text, pe 176) Describe the kinds of summit outlines which you find on
the peaks (Text, ps 174). What is the significance (a) of entrenched meanders
(b) of broad parts of the valleys within the mountains?

Antietam, Va.-Md. See geological maps of states.
What is the cause of the three prominent ridges?
What relation may the entrenched meanders have to these belts of hard rocks?

Fairfield, Pa., See Folio 225,

What are topographic results of faulting on the contact of Blue Ridge rocks with
the Gettysburg Plain to the east? What kind of rock makes up the tops of the
highest ridges? What fact has been used as evidence® {Text, pe. 167) that the
ridges were once part of a lowland?

-
- -

Saluda, N. Carolina, S. Carolina

Distinguish remnants of (a) subsumit peneplain (Text, p. 179) and (b) Ashville
peneplain (pp. 180-182), What evidence shows that the divide is now shifting
northwestward (p. 191)? Draw a cross section with vertical scale not less than
2000 feet to the inch from Hendersonville to Columbus. Label peneplain lewvels,
Geology students show bed rocks. :

In your summary pmy particular attention to the several hypotheses of the origin
of the Blue Ridge (Text, pp. 163, 186-194)., Diagrams will help to explain these.
The problem of water gaps will be deferred to report on Ridge and Valley Pro-
vince. Illustrate your history with a series of generalized cross sections,

each of which shows a major step in development of the Blue Ridge and Piedmont.
Label carefully and explain in text. Besides the quadrangles and boundary, show
on map (a) Carlisle Prong (b) Mark with symbol )( water gaps of three large rivers
which cross the province from west to east into names (c¢) gap of a stream which
flows in reverse direction with name,
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Leboratory questions, Ridge and Valley, Edition 1939-L0

Refer to geological meps and to models in halls, TFor air views see Geogr. Rev.,

vole 29, pp. 566-576, 1939.

Chattanooga (Folio No. 6).

Why has so ruch interest been aroused in accounting for the course of the Tenn-
essee River? Explain fully the two major hypotheses which have been advanced
for this particular gap, but reserve discussion of their merits to summary.

(Text, pp. 276-277).

Delaware Watergap, edition of 1922,

First read the legend on the back. What evidence seen on this map has bean used
to demonstrate that the rgzion was once almost level? That since there have been
other ecycles? Using one of the figures on the back as a guide and the data ob-
tained from the cross section in the Elkton-Wilmington Folio make a section which
shows how it has been attempted to attach geolozic dates to the old land sur-
faces, (Section must include coastal Plain) (Text, p. 256). Geology students
show bed rockse

Greenland Gap; geological map of West Virginia. (See air views cited above).
Draw a cross section from near the NW corner southeast across the main ridges in
NW part of the map., USE SAME VERTICAL AND HORIZONTAL SCALES. On this show the
geological formations with names of ridge formers.

Natural Bridge special; geological map of Virginia. See Jour. Geol, 4li, mp. 604-
616, Discuss origin of the Natural Brid:ze. What physiographic provinces are
shown on the map? Account for the valley of Cedar Creek in Short Hills. Geol-
ogy students draw section show®nz stiuctures just north of Spring Gap.

Huntington, Penna,
Account for course of Juniata River. Show structure diagrams of (a) Tussey
Mt. (b) Terrace Mt., (c) Broadtop Mt.

Write summary on regular outline, In the section on Topography include a series
of diagrams showing (a) monoclinal mountain, (b) synclinal mountain, (c¢) anti-
clinal mountain. Also explain the criteria by which you can read zeologic struc-
ture from the contour map. In the section on History include discussion of

(a) evidences for and against former rezional and partial peneplains, (b) how
these were dated in the logic time scale, with reference to cross section of
Delaware water zap, and (c) origin of water gaps and wind gaps, the last in-
cluding a comparison of the several hypotheses advances (pp. 257-360). Show on
map (a) watergaps with names of three rivers which cross from NW to SW, (b) gaps
and name of two rivers from SE to NW, (c) terminal moraine and (d) border of
unglaciated area (map of Pennsylvania).
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Laboratory-Appalachian Plateau, Edition 1939-U0,
For air views, see Geogr. Review, vol, 29, »p. 577-584, 1939

Foxburg quadrangle, Pennsylvania, edition showing structure; (Folio No. 178).
Study the map and see how geologic structure is showm. What relation is there
between structural and topographic "highs"? ZExplain two theories of the bearing
this has oh the erosional history of the area. (Text, pp. 250-293). In what
stage of the ercsion cycle is the area now? What other evidence do you find of
relatively recent uplift or of increase in stream volume? Last, list in order
steps in t he physiographic history of this area which are demonstrated by evi-
dence of this mep alone. (Text, pp. 301-304, 317-319).

Watkins Glen, New York; Folio No. 169. Text, pp. 313-319.

Locate examples of (a) mature preglacial surface, (b) post-Wisconsin gorge, (c)
outwash filled valley, (d) stream diverted by glaciation, (e) hanging valley,
(f) youthful glaciated valley containing lake, (g) youthful glaciated valley
without lake and not parallel to direction of ice movement,

Elkland, Pennsylvania, zlacial geology and structure sections, Folio 93.

What dominates the topography, constructional features of glacial origin or ero-
sional features of older age? Suggest two distinct explanations of the valley
between Little Marsh and Phillips. Locate outliers of Pottsville formation and
account for their preservation.

Katterskill, New York. See International Geological Congress Guidebook 9A and
Text, pp. 204-206,

What physiographic provinces are shown? ZExplain with diagrams the drainage
changes which have recently taken place on this area and tell why they took
places Text, pp. 319-323.

Davisg, W, Vas

What geologic structure causes Cannan Valley. Geology students draw cross sec-—
tions from Allegheny Front Northwest showing cause of hills in center of valley.
Show formations and do not exaggerate vertical scale more than twice.

In the summary include in proper places in your discussion a statement as to
the cause of preservation ef the Plateau, summarize the problem of finding evi-
dence of successive uplifts in this Province as compared to the Folded Appal-
achians, and the four hy' )theses of the peculiar glaciated youthful topography
of western Neow York. Show on map (a) Finger Lakes, (b) Cumberland Plateau,

(c¢) Catskill Mts., (d) Tughill Plateau, (e) Mohawk Valley, (f) Teays Valley,

(g) Pine Mt., Ky., (h) terminal moraine, (i) border of glaciated area (last two
from map of Pennsylvania),
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Laboratory questions, New England, Edition 1939-40

Eastport, Maine, geological and structure maps. See Folio No. 192,

How does the topography show the geologic structure? What relation exists between
topography and the direction of glacial movement? How does this bear upon the
amount 6% glacial erosion? List in order the events which have occurred in this
area since the ice retreated.

Hartford, Ct. and wall map of surface geology of Connecticut.
Explain the two theories of the origin of the terraces using diagrams given in
class. See Bull, 47 Ct. Geol. Survey, pps 19-27. Text, pp. 373-376, 386-391.

Rochester, Vermont.
What mountains are shown and what kinds of bed rock? Suggest two distinct fac-
tors which helped produce the rounded surmits.

Pagsadumkeag, Maine., See glacial map of Maine.
Draw a sketch outline of the quadrangle showing the eskers. What is the origin
of such ridges?

Hawley, Mass., Vt.

Is there evidence of rejuvination of the streams of this area? ZExplain. What
kind of topography was present before (state average relief)? Draw a cross sec~
tioh with vertical scale not exaggerated over five times to show evidence of

uplift, Choose location carefully and show restored old surface. Geology stu-
dents show bed rocks.

Write summary on same outline as before. Include in proper places a discussion
of (a) why New England is considered a separate province and (b) reasons for and
against the existence of dissected peneplains in New England (Text, pp. 358-368).
Under glacial history discuss both local glaciation and the hypothesis of stag-
nation of the -continental ice sheet. Show on map (a) Mt. Monadnock, (b) Green
Mountains, {c) White Mountains, (d) Connecticut valley Triassic area, (e) Reading
Prong, (f) Manhattan Prong, (g) Highlands of Hudson.



GEOLOGY 130
PHYSIOGRAPHY OF EASTERN UNITED STATES
Laboratery-

Adirondacks, Edition 1939-40

Leke Placid, N. Y. See nictures in New York State Museum. 3Bull, 193.
Account for the rounded mountains. ILocate examples of drainage changes due to
glaciation (Text, pp. 398-U0T7).

Elizabethtown, N. Y.
How does this map show the effects of faults on topography (Text, ppe 393-394)7
What demonstrates the presence of local glaciers (pp. 408-L09)?

Lowville, Ne Yo (Text, pp. 325-326, 395-396, L06-107).
Account for the land areas with kettles in eastern part. Where did the ice
last longest? What might have occupied the role ascribed to open water lakes?

Compare the shapes ef hills in eastern hard rock part ef the map with those
west of Black River.

On map besides boundaries and gquadrangles, show (a) intrusive rocks,
(b) gneiss



GEOLOGY 130
PHYSIOGRAPHY OF THE UNITED STATES

Laboratory questions, Interior Low Plateau, Edition 1939-L0,

Greenbrier, Tenn.; See geolozical map of Tennessee, :
What name is given to the escarpment north of Nashville? Account for it. (Text,

Ppe 415-U419 and 431-U43L),

Georgetown, Kentucky, (pp. 427-L431).
What name is given to the kind of topography found om tops of the rldges? Accounrt
for it. What suggests that relief was ohce less than now?

Lockport, Kentucky, (pp. H45-L44g),
Account for the formation of the abandoned valley near Bethel Church in SE part.
Locate other examples of same process.

Hollow Springs, Tennessee, (pp. 415-419),
Account for the Plateau of the Barrens. (See geological map of Kya)

Vienna, Illinois, (pp. 434-440).

What is cause of the high bluffs in north part?

Draw a cross section with a reasonable vertical scale from Mermet through Gann-
town N. E. to Johnson Creek to edge of map and account for features shown. What
is origin of the wide valley from Karnak east through Mermet?

Summary as usuale As an illustration show on an E. W. cross section of Kentucky
(from geolozical map) the probable position of Highland Rim peneplain. Explain,
Why is this surface not preserved in the Nashville Basin? On map show (a) limits
of Blue Grass and Nashville Basins, (b) Dripping Springs escarpment (edge of
Chester), (c) Pottsville escarpment, (d) Marrmoth Cave, (e) Knobstone escarpment
in Indiana (fige. 116).

This is the last laboratory exercise and rmst be handed in long enough before the
final examination to be graded.

- Your map should also be handed in for final grading. Remember that neatness
counts,



/; =LAURENT TAN UPLANDQ\///

Definition. The Egprentian Highian Upland is an area of pre-Cambrien rocks,

h"\/W“’L :

£as;$h0Haastépart crystallinaf which—ie-mainly of fairly high altitude a‘tl ?fxr
4 l &MT

TVL\& 3@ fof comparatively low relief. The province takes its name from the Laurentide

Edddd4riés. mountains north of the 5t. Lawrence River in Canada,
Boundaries. The main portion of the Laurentian Upland, otherwise spoxen of

as the Archean or Pre-Cambrian Shield, camd~sometimes as the Basement Complex

is located in Canada., Two projections enter the United States, (a) around

Wisconsin, and the northern peninsula of Michigan, and (b) the Adirondack

Mountains in northeastern New York. The Superior Highland is divided into

two parts by the trough of Lake Buperior and its westward extension.
The Laurentian Hi;iand abuts on the Interior Lowlands from the western
boundary in Minnesota east to the Mohawk Valley in New York. The exact line
is defined as the contact between the pre—CamhriaL and the Paleozoic rocks.
rnrxaxnhn:txdintlganxxnxthnxlsh:lerlgxlnxfhe Appalachian Plateau lies to the
south of fﬁ;hidgsbndacka and the Folded or Younger Appalachians to the aast.
,'Owing to iregularites in the surface of the old rocks a number of isolated
/ areas of pre-Cambrian occur south and west of the Laurentian Uplands; these

are called inliers. The largest ef—the=se are (a) Baraboo Bluffs in southern

Wisconsin, and (b) Sioux quartzite remges in southwestern Minnesota and

southeastern South Dakota.

\Topogrephy. The Superior Highland of Minnesota is an upland which rises

average
steeply from Lake Superior to an evevation of nearly 1500 feet above the lake

A\

or iggg-fest above the sea. For the most part the surface is of low relief,

not much over 100 feef)but several prominent ridgeg,which for the most
PO L o A R "" 3
part trend northeast-soutbwes} rise to altltudqﬂ of u:nr 2Q00 feet abq{ sea
A

level. Among theas the Giants Range, Jasper ank, and a large number of
o ey 523 — s

linear ranges between these and Lake Superlor may be mentlo & .ﬂ—-—huw-hm—

el
1 SR el
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/E,dl/z, :
The kasinxafxkake trough in which Lake Superior is—situmted extends in a

PG G

ne - b
great arc from the Interior Lowland at the eastern end of the nombthern
peninsula of Michigannorth, thenece west)an%n?outhwest into central Minnesota.

South of this depression the highlands of northern Michigan and northera
Wisconsin rise abruptly to an average elevation of about 1100 feet above the
lake or 1700 feset ab#% the sea. Prominent spurs which proje ct‘énto the

basingigfard the nofthééﬁ%xﬁré:%ha-&13field f%ginqg;g with the Apostle Islands

————

R ot
at its $ip, anﬁﬁkggggggy Point, Rising above the general level of the upland

f i~
N Dot

are « number of;rangea.and isolated hills among which the Gogebic Range,
Porcuﬁine lMountains, Huron Mountains, Rib Hillm McCaslin.Mountain RAPX

may be mentioned. Thexmpkamdxmfx The upland of this region slopes gently
down to efzgtions of from 1000to 800 feet where is passes under the younger

rocks on the west, south, and southeast sides. The -entime Superior u

Highland contains many lakes; an exception.is the area around Wausau, Wisconsin

where a slightly modified dendritic system of valleys with maximum depth of

300 feet diversifiep the topography. Elsewhere the surface is for the most 2
s 3 7 s 13-_‘: P i- L P rt f",,t — " B {” ;‘: Ti‘{, il ;1\9«6-\.-.,;!.

part of relatively low relief?)xfk*{" iy

The Adirondacks differ markedly from the highlands around Lake Superior.
Black,
They rise from the very loﬁﬂMohawﬁ)uxixchamplain, and St. Lawrence valleys
to & maximum elevation of 5344 ft. They are a wooded wil"%ness of asther
rounded mountains which rise abruptly in the midst of & well-settled farming
country. The eastern portion of the mountains is highest and most rugged/.
: N o e e A= v
Toward the west the tops of the mountains kind og plateau at elevation
Eﬂ‘t’x&}

about 2000. There ere nowhere any amrtdﬁ;parallel ranges. Valleys may be

divided into threqlasses: (a2) broad and smooth,(b) wide and steep-sided, and

(¢) narrow end steep-sided. Many pesks are smooth @'@W domes.
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Geology. The rocks of the Superior Highland may be divided into (a)

massive rocks, that is granite, gebbro, gneiss, slate in large aress, etc.,
phald.; a~el
(b) banded rocks, that is alternating slate end quartzite or irom formetion
(Huronian) A
in relatively thin inclined formations; as well as 1nter bedded lava flows

1

and sediments#QKeweenawan), and (c) sandstone and shale ( Upper Keweenawen

called Cambrian on most meps). The massive rocks form roundgd dome-like hills
“We Huron Nounteins of Michig'gﬁfrhsiu‘s
such as in parts of northeastern Minnesota,\around Wausau and lountein, Wisconsin

The linear ranges are made of the second class of rocks and the areas of

Kweenawan lave flows exhibit this kind of hogb&ck topography to best advan-

tag?}(_igweenaw Point is & ridge of this-dype whose heigth is accentuated by
Mr{&mm Jw\—.
/r"“‘tﬁé fact that the east and west sides are both ‘'soft sandstone of the thlrd

{ Bl ot
\,

et claes. he Porcupine lMountains of northern Mlchlgan show concentrlc hogback

/ topography since they are an eroded antlcllne. SThe sandstone and shales underlie

, S e

“the valle} “east of Keweenaw‘ggnat where they are faulted against the Kewee- ;
nawen flows. West of the Point the beds are steeply inclined pe—~bie—merii-

b -

<west and form a series of @EPp folds in the basin of Cheﬁuamegon Bay, eest—

aiﬁtha_3a¥£idd_2§ninsula. From there west the south coast of the BahJis under-

!)-k\/«kf 1- )j‘}\j f": Sl h‘& .
lain by these soft rockaﬁthich are faulted againsfthe Seweenawan flowa to the '
) !

south., The seme rocks undoubtedly underlie most if not all of the basmix

fie itself. To the southwest the same rocks are mostly concealed by drift

Jlt unquestionably account for the lowland which extends dauuAt;iﬁositively
known Paleozoic rocks of the Interior Lowland. The geologic age of these

racks sandstones and sheles has been disputed fer-memy—yeers but the best
informed judgment places them as pre-Cambrian oﬁ account of the intense fault-
ing end locel folding they exhibit, features unknown in most of the Interior ;
Lowland Paleozoic stratglf/ﬂany long rldg;; are fo;;;d of752;%éian metamorpﬂic a

e ———— e i
o

y—-——-—.._._.———mn-—-—-r—v——’_-‘

- . \

{ sedimentary rocks)falnly quartzite and hard iron formation or jasper.

—_jT-‘—ﬂ*é‘:ﬂC;pwﬂr‘:‘\m e -NMM‘-_ = lH.w‘/"k:;_ T m-"""” ———__
O L [ £
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Good examp es are the Gogebic (Penokee) Reange of Michigan and Wisconsin
Rib Hill, Barron Hills of Wisconsin, as well as many hills and ranges in both
Michigen and Minnesota.

The Baraboo Range is an inliWn south central Wisconsinyg it—is—m=de

[ of quartute, slate, and :chn formation. The meximum rock elevation is about

1460 s.t wh:.ch level a disaected pl!un bevels $he-sdges-of the folaed rocks.

&-J.L.

Valleys in the range mey be divided into (a) broed mature bype; and (b) narrowy<

cliffed ﬂe/aa at Devils Lake. Lerge—portions—of-the-Renge-are xx——covered

Little information is availeble about the areas of—Siouﬁ'quartzite;

A they do not form pronounced tOpographJ.c features.
LA o =N
The contact of all theé a.f'eas with the Faleozoics is one of overlap.

The younger sediments thin out like wedges onto the old rocks and in many
reven many miles distant from the boundary at surface,’ ‘\in wells to lie
placé'} the old rocks of the Laurential Upland have been found eneatW/

i
young rockdat moderate depth? A number of instances of disintegrated pre-
draurer-ual «
Cambrian rock beneath the young rocks have been feunmdp rslafimnsczhawxikaix

u*f* 5= G ~R.

thisxdiziniegratianxmustxkaxexagenxed In northern Winnesota rg. few outliers

of Cretaceous rocks am-dmm Except Mwwm
AN Q(«A,"\{M-&'\, Tl
flanks—ef Mhills and ranges the surface of the old [rocka is

an undulating planmnot only where it lies under the Paleozcucs but also for

some miles from the contact. Instances of Paleozoics faulted againét the

¥ V) { . i .
L

pre-cambr:.an are rare in the Superlor *{ighland dxstrlct

“F A
& 5o )
I SR ¥y 8 e (R SR At , e Adnael g T o L" . LAY FY St

(7
] }
The Ad:.rondacks consz.st of (a) highly metamorphosed sediments whmhi’ .

fasre—

inelude-gonsiderablesmerble, and (b) maseive intrusive rocks such as gebbro.

These rocks are not prominently banded but the weaker metemorphics such as

)

arble} form wide valleys. The steep-sided valleys are due to several systems

of faults which run‘%ﬁ-sw malnl’yj fewer NW-SE, with very few N=S. ILxcept
a./ U TearwAam

along the west side the contact with the Paleozoics is along faults. AE—%he

skeE
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In meny places narrow belts of Paleozoics have been faulted down into the old
wider Yoy
rocks and now underlie th%valleys, The narrow valleys -seem=to follow zones

of sheared and crushed rock along faults.

Glaciation. ? is probable that the enitre baurentian Upi&nd}with
the exception of parts of'some of the separated inliers, hes~beon glaciated
by the continental ice sheet. An area eround Wausau is pmrked as unglaciated

(hak Ty, ffot ThaX X
on many maps but close study shows ket it Wis almost devoid of
drift ?ia due to ercsion since the ancient glaciation which it suffered.

Adjecent to this equivocal district where the soil is residual jis a large

/

erea of much weathered and eroded pre-Wisconsin drift throughout which much of

the topography is '@Ky rock controli.‘»d"l‘he remainder of the proyince was

OV RS, PR ;_;_ g ,.,q?_t. ey
hos-- C

K

glaciated during the Young or I'isconsin gleciation. di&t is everywhere

AP
7 = | B ardean

porotp,

acrtred, of Ua o - M‘«m‘w Wi, Apssson. Lo Atirats WoaatIA

excessively stony and bowlderyr Rl{ggad erminal moraines with knob end ketile
and

PH - aeird ™
topography, sa.ndy pitted outwash i“h a dant kettles eewbmin most of the
L"'JL 3 Lk o Al L.c‘ J“"i“ J s TR riba s LLL
lakes. Areas of ground moraine seem pot to be very extensive save in regions

5 ]é [

Ty
where thedriftis thin and the rock h::ih"ﬂfrik through. Over immense areas
Care- A ot § )
in Minnesota and Wik consin the drift is so thick that not only the neture of
the bedr ock but the boundaries of the province are ye¥ unknown. Where the
Ty prantens ) T
ice moved onto the old rock thesmemgiwn-of bowlders derived fwemsdd marks the
boundary, but where the ice moved away from the Laurentian area no such clue
v
can be obtained. Despite claims to the contr%y the west end of the Baraboo
area does not seem to ever have been glaciated. 1In the Adirondacks there is
little but assorted drift and that is confined to the valleys. Cirques with
associated moraines tell of late Wisconsin mountain or alpine glaciation.

Smell lekes lie in these cirques but most of the larger bodies of water are

in blocked valleys.
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In the valleys of the Adirondacks and the basin of ikex Lake Superior retreat

of the continental glacier lIefix allowed large marginal lakes to form. In
the Ghamplein velley the sea entered in late glacial time. Throughout these

area level tracts of lake or marine sediments end associzted beaches occur.

History of topography. The Superior Higlands had a most complex

history in pre-Cambrian times\*The truncaeted folds and %?rse grained 1ntru81vé”"\?
rocks now at the relatively low surface tell of former mountains whicqware ‘
much more extensive than the ;presant limits of the province.“ Severel periods™ \\
“of mountain making separated by erosioﬁ%I;clgly to the state of a peneplane,
occured but their details need not concern us here,” The upland plane on the
cres%gmdf"therﬁérﬁﬁéd-Rﬁngé may ﬁoﬁsibiy be a peﬁéplaigJ}ormed during this
complicated history. Before the Cambrian sea covered the lands thecprex
@ambrisr this plane, granting it wer#formed then and neither by later marine
planation,hprb%ostvsilurian peneplanation, had been dissected with broad

mature valleys and the softer rocks reduced to a peneplagklat a much lower

level. That thiaf iLe great pre-Cambrian peneplane was formed in pre-Cambrian

4 Y exposed

time is demonstated by (a) the continuity of slope of thQAPurface of the

old rocks benezth the younger'¥SEE§Z§3dPfB?P%ﬁﬂ°piSsBﬁEi°dof residual deposits
which,both g from the locel interbedding with Cambrian sandstone, and the

depth at which they are found below the zone of modern weatnerin%,must have

been formed before submergence of the region. It is not clear that the
Adirondacks were peé;laned before Cambrian time. .If they werc the old surface
was later uplifted in the form of 2 dome‘and vigrtually all remnants of the

plene removed by later erosion. Sedimentation continued in the Laurentian v€§1°N

or—poesibly Devonian »

«P€ until at least the close of the Silurien smd Py then the entire province

in the U. S. had certainly been buried uunder the marine sediments.
"Uplift of the land then took place without much movement on the old faults

ywktwfnm A&M¢Amﬂﬁ

and f°1d5hw Ere’lon begen with streams superimposed above the buried remnants

of the ancient mountains
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1,8
Examples of supei'poaed rivers are Wisconsin River at Wausau, Wi-seewsin and

the_ahnnQ2ﬂ2Q_Egﬂxiﬁ_ni—tﬁo—aqu~river across the Baraboo Range at Devils
aswell as
Lake, the narrows of the B. araboo and of Narrows Creek at Ablemens, Wisconsin,
' « found
Doubtless more such cases would be knawn were the preglacial drainge of the
area studied in detail. In the Adirondacks several valleys were formed
by faulting of the Paleozoics down into grabens within the old rocks.
Erosion trenched the peneplane to considerable depths. Aroun%/'wausau
valleys were mw a depthi of over 400 feet leaving 2Xskxkmx hills
whose flat tops display remnants of the former surface. Farther south post-
f!?-{P""'EH’
peneplane erosion hachaJ? Jss until at the contact with the younger rocks
it is nil. In the Adirondacks broad mature valleys were formed because of
belts of weak rock but erosion along fault zones left narroy#steep—alded
! ., enagrmalod
gorges. The basin of Lake Superior, & syncline and graben filled with leate
Keweenawen shales and sandstones,'ﬁ:% later coverad‘by Paleozoic limestones

as shown at Limestone Mountain near Keweenaw Point, was much eroded and poss-

ibly deepened by earth mavements along old lines of maxemenix displacement,

—

P ) T
" History of glaciation. The earlies fgfaciaxion of which we can find

a record in the Superior Hignland was apparently the Kansan. ;ca from the
Kewatin center to the northwest crossed Lake Superior and carried copper and
basaltic rocks from Keweenaw Point far to tue southeast. The old drift around
Wausau was probably deposied by such an ice sheet. During the younger Illinoian
glaciation when ice came from the Labrador#'cente::r e’ Green Bay lobe was

formed which deposited the Arnott Moraine southeast of Stevens Point. This

moraine retains its shape bué&s much weathered and has lost all kettles and
knobs. Possibly there is some Illinoian drift elsewhere in the same region,

Still later ice came from the Labradorian, Patrician, and %ewatin centers

during the Wisconsin glaciation. This took place so short a time ago that

the drift has been little alterecd by weathering and erosion. Lakes are found

only in the area of this young drift. Its terminal moraines are still sharp



g
¥ v

All trace of the peneplain hﬁﬁn obliterated within the basin. Some in-
yesitgators have thought that the peneplanlation of the Laurentian area is
later in the exposed region than the plane' which is buried below the Paleo-
zoics and the presence of some Cretaceous outliers in Minnesota has made
rea.s;:mable the suggestion of a Cretaceous peneplain which bevels the 'oider
one. -For Wisconsin such a suggestion has little to support it. The plateau
on the west side of the Adirondacks, however, sppears to have been formed by
erosion to baselevel during the stipping of the later rocks which there may

never have covered the higher parts of the mountains. Ia-the-west—the-goner

of.glacial drifi renders.s.decisien-hard-bo-reacht
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awilwﬁﬁildefined. This ice sheet overtopped the Adirondacks although the main currents

of ice moved around them in the adjacent lowlands.  GCenirary-bfe—pepular—ideas

-
net

nnna_ﬁﬁfrg; ice sheets seem to have accomplii%d the vast amount of erosion
’,‘

ascribed to them by early investigators. Certainly they did not remove the

normel hill and valley arrangement of the Apostle Islands which are soft
and weathered rock
sandstone. The ice did scrape off the loose soil ,in almost all places

where it had a chance but valleys which were transverse to the Fce movement
ov d'ld.
today look much like those along which the glaciers moved. ,$he ice cap did—

Jnet remove the pre-Cambrian mountains; they no longer existed at the time the

land sank beneath the Cambrian ocean. Duriag the retreat of the ice waters
sfover 1100 f€el0

were ponded in the Lake Superior basin to a leveﬁ\whare outflow was possible — )
(.1 _‘,‘..\

gye e # S B
to the Mississippi via Brule and St. Croix Rivers. Another large lakg‘nlso
existed in the valley of the St. Croix until drained by retreat of a lobe of
Tewatin ice lower down the valley and the erosion of the deep gorge of the

.

St. Croix Dalles which cut through the Paleogoics and uncovered some of the

i r—
Keweenawan flows. The-nerthern—take-was.called... . Lake-Dutubhr-. Later retreat

of the ice front gradually lowered this lake. In the Adirondacks several

lakes were formed. The &Q?d slso stood lower so tnat as the ice zreaked

cleared the Hudson-Champlain and St. Lawrence valleys the sea came in and

stood up to what is now elevation 500. Small valley glaciers formed on the

higher peaks of the Adirondacks and eroded cirques before amelioration of the
During late glacial time and

climate put an end to them. ,Since the ice went away entirely uplift of the s

land has occured as evinced by the fmelimaties—of the old beach Lineg, sad tie

level at which marine sediments occur. It is thought by some that such a

movement is still going on fer the west end of Lake Superior is being slowly

submerged. It is thought—thet %he most plasuible explanation of this uplift

is rising of the land after having been weighted down by the ice sheet, that is

. isostacy. Glaciation left in the young drift aree an immature dreainage system

superimposed over the more mature preglaciel system which over wide areas
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had little altered the pre-Cambrian lystemh The great depthof the “ake Superior
besin is explained by meny as due to glacial erosion. Reasons stated above
seem to indicated that this view is extreme. Blocking of the outlet':E‘:he
preglacial erosion valleys in northern lichigan may have been aided by
downwarping of the bottom of the basin under the lvad of ice from which it

has never recovered.

Relation of topography and natural resources to life of man. The

Laurentian Uplend can be classed as a rather inhospitable region on account

{
of (a) its northerly laiitude which makes the winters long and severe amd
rocky,
(b) the very bowlderynpr else very sandy soils; and (¢) the heavy growth of
/

pines conifers. All these features tend to discourage agriculturzl setilement.

In naturel resources the forest end its products must rank first as it was
u

the most widly distribted but ruthless lumberling has reduced this resource
i!)i’

to a mere remnant of its former iﬁpes#?goe. Mining of iron is important in

Minnesote and Michigan but—ned—elesewhere and bids fair to lastgibfmany years,

The copper deposlts of Keweenaw Point have seen their best days,and are no_
N w‘v“"m WTV\ A d"“m"vc‘h; l_x-_p‘\t‘ Ly eanmernal o V"L{_@ \*g;'l\.f LWy
longer @8 important, &sﬂiormer&rv As long as lumbering lasted men could work

in the woods in winter and ferm during the summer but such an arrangement
is much more difficult at present. This fact, added to the imR® other handiq’aps)

has made the Superior Highlandsﬂa country of has-beens: abandoned townq,&#*Eﬁ”'“4r“‘

AR ~ e, i
‘bp:rfarms, end mines interspersed through cut-over and burned-over nasteigﬂu“"“*\ e

Bl = Froca y r.—-,~«~1. AAAY e et g I

tL_‘K______

The I%Ps attract tourls 8 1ﬁ'fH§ summé? but thla can hardly offset the lqgsea.
Praptne o

In the Adirondacks lumberkxing has not advancediqulte so far and the sCenery ~._rw/

: wwtxﬂ_. i\
attracts,%surists ,both winter and aumﬁ“?;%\

7
.ﬂ'"’f :
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INTERIOR LOWLANDS=8ULMARY

Definition. The Interior Lowlands Province is an area of slightly dis-
wO P A
turbed sediments, mainly of Paleozoic age which in £8w places rise
v 2000 /

as 1400~ feet above sea level and which forms the interior of the continent.

. It is sometimes celled the Prairie Plains or Central Lowland.

Boundaries. The Interior fowlands are bounde_ on the north,by the Lauren-
tian upland ro;‘ceﬂ{;él Minnesota eastwar On the east and southeast the
p — _.—.—,-...-\_-—'“'"'"H e mn.._\

e the much higher Appalachlan Pla$eau,ﬂnnm~whach—at is sep-~

s crase — TS

arated by a mnrked escarpment. In westera Tennessee and western “entiicky

,_a.-)""'-l"

end southern Illinois the unconsolidated Sediments of the Coastal Plain

mark the boundary. West of the Mississippi the line follows nknxn‘xy the

Missouri River to the xmmtkxafxiks vicinity of Jefferson City; thence it goes

west of south at the eastefn bor‘pr of the Osage Plainahf xt the higher
Springfield Platform, Ozark Plateaus and folded dé%%%%éaég%%o meet the Goastal

——

Plain in northern Texas. It follows the Coastal Plain,or Cretaceous boundary

southwest g@ Fort Worth and then turns west along the north side of the rough

limestone country of the Cellshan “ivide to meet the edge of the fertiary—

High Plains. The eastern edge of these unconsclidatggzztf;;lﬁl deposits

is followed north leaving the‘ﬂgg gii}s of Permian strate in the Loﬁland but
not the ruggedfg;Eg;hégii;i;;(ngffffgff)in Kensas. North of Kansas the line
is less definite, egpecial{y in Nebraska. In the Dakotas it follows an
escarpment much altered by glaciation}which is called the Couteau des ‘rairie.

The Interior Lowlands extend north into Canada from near the northwestern

corner of North Dakota east to the point of begi%%ng.
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Topography. The Interior Lowlands consist of plains and low plateaus
with in few places a relief of as much as 1000 feet. = Along the immediate
shores of the Great Lakes and throughout large parts of Ohio, Indiana,
Illinois, Jowa, and western Minnesota the surf ace is a plain so level that 7
the eye cannnot distinguish any -weFEed rellefQ3523m3£33§~53£25pdzf)1 1arge

portion of these plalns were natural prairie with deep black soil, In such

places the Eaiiéal timber was confined to the vicinity of the streams where

’ drainage permltted,thlxgxnuthxnlf;

ihruughautxthlxpxaxnaxxlgxlnx

tkesBedxrackiisxeanpketekyccanceatedxaverxyastxareas. Outside of the plains

region there are two distinct types of topography: (a) knob and sag ridges

interspersed with pitted plains, and (b) cuesta%&nd piain vales. The first
eastern

type is characeristic of saxikerm Michigan and southeastern Wisconsin:®

In the region of the Great Lakes it is more or less mixed with the cuesta

type for there the great Niagara Cuasta.ggﬁ:g extends from itsxariginzk<laeaiity
the Falls of that name northwest through Canada into northern Michigan, ihence
southwest and southiinto Wisconsin is the dominating topographic feature of the
region. Another prominent ﬁ::::gfis the Oﬂggggga-DundeéI;Eiﬁﬁfreachea

from northern New York ﬂ%ﬁ%:;gyihe Ontario Peninsula to bake Huron jthrough
which it is traced by soundings,to the northern end of the 1gwer ﬁ%ninsula
of'Michiganysouthwest of whi h it is lost under Lake Michigan. In central

and western Wisconsin, northeastern Iowa and southeastern Minnesota cuestas

)
are seen in great perfection although in many places $® local dissection dwto—
kilis—endsvyallays prevents the eye from i e true nature of the larger
.topographic features. A series of cubestas, the Breskasesky Franconia, Lower

‘nhgnesian, Black River and Niagara form horseshoe-shaped escarﬂhgﬁpts which

) the Superior Highland:
face in toward the dome of xrexfzmbrianxragks of _centret=Wiseonsin
In the Osage Plains district of eastern Kansas, eastern Oklahoma, and northern

Texa{cuestas$ mainly small and mikx discontinuous, rise from the prevailingly

level surface 1In centrel Kentucky, and central Tenessee large basins

P,
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the Blue Grass and Nashville respectively, occur which are surrounded by cuesia
R e T P

Nl i a sast Rt

rims. The hills around the southern basin are called the Highland Rim.

excen on of ErisR__
ally into the plains to the north. The basins of the Great Lakeingll extend

This low plateau extends northwest into southern Illlnola ?P {Fda out radu
Ao 1th

below sea level.
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Geology. Save for the Dakotas, a‘portion of western Minnesot%)and western
Iowa ks where the bed rock is g Cretaceous agp, tue Interior Lowlands are
uncerlain by rocks of Paleozoic age. The'rocks consist of shale, sandstone,
limestone, and dolomite and range in age from Cambriaan to Parmian;jlﬁEZvary
greatly in réistance to weathering and erosion. The structure is simpl?figs'
most of tne region has very gentle dips. The strata dip away from the pre-
Cambrian domes of the Superior Highlands and Adirondacks and from the Ozark
uplift of Missouri. In the southwestern part of the proviace the dip is
irrxegularxand to the west with many local irregularities. A uplifted
arch_whoge sides dip wvary slighbty- passes from the southeastern corner of
Michigan west of south through IndianaX, Kentucky, and Tenunesee; this is

called the Gincinnati,&nticline. Deep basins occur (a) in southern Michigan,

(b) Illinoigatfc) Iowa and northern Missouri; all of these contain €oal Meas-
ures and are called coal Qggigs. There are a few places where local folding
of a complex character occurs; these are in western Tenneses, “entucky, Ohio,
northwestern Indiana, and central Wiscounsin. B8uch local structures have been
ascribed by some to vulcanism.which did not reach the surface. Faulting ;i
not uncommon and southern Illinois and western Kentucky show very eempiex
movements associated with small igneous intrusions. All the Interior lpwlands
from northeastern Kansas north with the exception of southwestcrn Wisconsing

/

and small portions of adjoining states, have been glaciated. The ice invasions

/

occurcd at widely separated times, kngkudingxkhecekxagkrugckanazrgxikiinazangx
the xresexi topographic

EawangxadHiReQRRLARRRE KR AR RExghR QL REk RN From/euﬁ standpoint these

can be divided into (a) the 0ld Frifts(}lebraakan, Kansan and Illinoian) which

show profound alteration by postglacial weathering and erosion, and (b) the New

Drifts(lowan and‘wiaconsin) which displey little subsequent alteration.

‘The glaciel drifts may also be divided into (a) stony drifts which occur in

regions of hara rocks like limestone afd-whichhave much asseeiated waters..

A
sorted-materiaely and (b) clay drifts which occur in shale regions
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¢ R I
The stony drlts)like those of the Laureatian araa)wﬂ*a& rugged moraines

Ared A :
and extensive outwash plains, wemny—of which are pitted and contain lakes.
The clay drifts consist of much less accentuated features for the moraines

‘*Z Gout . Pty e, b, 5[3,.!‘!, Ak
have gtntle slopes; where thick enoqugh to conceal the underliing rock hills

) f\ G paadn,
clay drifts eemsistxsf meke level plains. ADrift plains are characteristic
/
of the great prairies of Inijdana, Illinois, and Iowa. South of the terminal

moraine of the Young Drift, a feature not everywhere well developed, the
drift plains of the 0ld glaciation have suffered erosion. ZHZast of the Miss-
anlr
issippi%a‘.c- in the stage of early youk‘th but farther west little of the
there is
original surface is left and insteadna maze of dendritic valleys from 50 to
over 100 feet deep. In some marginal drifx districts the glacial drift
consists merely of scattered stones whose character shows that they were
transported for long distances. In Southwestern Wisconsin and extending into
adjacent stata&a short distance/is the Driftless Area, a.munglaciated
bmm ever completely _}urrounded by ice at any one time. Its
A
%Etem margin is made by the Young Prift and is therefore definite; the other
borders are hard to follow for the glaciation was very long ago and the drift
was long since eroded from the steep rock hills. The Great Lakes lie in
Ontario :
vales between cuestasy Ls.keA Kris,Georgian Bay :ﬁ{Lake Hﬂrorﬁ “reen Bay e&f -
(Lake i-ﬁichigmﬂand Lake Winnebago in Wisconsin all lie on the outcrop of the
Ordovician shales. Lakes Erie, Huron, and Michigan are above Silurian and
Devonian shales, salt, gypsunm, ’s.nd weak dolomite formations. Lake Superior
ool Aroa
is on Cambrian sandsohone north of the Lower iiagnesian cuesta,sass_lits basin
might with perfect propriety be considered en embayment of the Interior Lowlands
whieh—extends-back into the Laurentiak Upland endesset from which neerly all

the Peleozoic strata have been removed. Outliers of the young roeks occur

near Keweenaw Point.
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History of the topography. So far as remnants of sediments.gm-#eT
almost may
evidenc?\the entire Interior lowlan§4?1: been esbove the sea since the close

of the g%%ﬁ;@;T*’ The Cretaceous B sediments of its northwestern part repre-
sent & later marine incursion after extensive erosion of the Paleoazoie sed-
iments. Vast ages of weathering and erosion worked on the outcrops of gently

inelined beds of varying reeistance. The domes were breached and thﬁ_ba31ns

Py verw =-).<\.~-*-.«.\-_'-,u LL P PR Ark bt A nodaain b orty

much less touched. Each r8513tant bed ceme‘to cap a cuesta and each soft

A

formation to underlie a vele. Where the soft formations were thlck local
WM
peneplnes were formed at meny different levels for erosion waslshecked by

T e
the occurence of herd layers farther down €melr stream. The width of valleys,
indeed the shapes of the hillsides, are &ll in conformity with the varying
risistance of the different kinds of rock. For instance, the narrowing of the

Mississippi Valley south from LaCrosse, Wisconsin)does not indicate a reversal

of strea4airection but simply the fact that the hard formations descend to the

south at & rate greater than the grade of the river. The same phenomeuoq (
]/\/Wfi {Aﬁ AL A '{)’-"’“t ta.

is present north of La Crosse and in the w1scon31n’V§IIey.v'lknh Luany students £I¢'
r/!r-f;vtﬂ’ Kt dag

of the region have called the relatively even crests of the cuestas the | & =7,
uplifted w4 V. Gt

remnants ofAFiasected ped%nﬂanes. Many of these ideas grew up before the'

country had been surveyed. From almost any eminence within thﬁbregion the

covld
distant skyline looks level; it seems that if one wewld=travel fer enough he

e .

would certainly come upon undisseci}d remnants of an older xaw flat topog-

raphy where erosion since uplift hes not yet reached. Many penepﬁ?es were

thus distinguished &fHpry—by distent—ebservedion, were named, dated and put
into the literature. Later sm study has raised mweh doubt of the sufficiency

of proof fﬁ% minor details of the landscepe are closely related to rock
character an;?ao the larger one oeempio-u&eb be. The work of Trowbridge in
the Driftless Area was the most cgreful. He wieged thet the crests of the

several cuestas represent remmnants



;
o-v-!.{ :
of #p dissected peneplain and Eggt the vales and some of the lower summits

of cuestas are remnants of d’g:;face developed when the land stood about 200

: W‘
feet higher than befdre. Arguments for-swek-—emimwterpretetiomere (a)

presence of feirly level summits forming so—called upland plains”, (b)

fact that the back slopes of the cuestas shigihdy bevel across the resistant
formations which cap them so that the full thickness of the !6§2§£=k;:§:::%t§gn

is present only next to the margin of the higher weak layer, (c) supposed
connecting ridges between different cuesta tops, (d) presence of gravels on

some of the ridgesand (e) entrenched meanders, on—seme—etTe8tMs. Opposing facts
are:(a) there are no remnants of a surface %@ which the present ercsion cycle

has not yet. (b) the-se~eailed=tever-ridge

tops are not literally level and show no topogrephitundonformity to the valleys

but instead can be regarded as the normal resylt of erosion and weathering T :

;:ﬁﬁ Aoed_ 04, 4"'&1 Awrrhy. {G) *--'jii-.:,.,;f‘t kel duren Uny, Hosrhs alaiplar ‘r; o A~ 4
on (dl some of the uplands seem to be due to sh&le layers wh%“h ,* ie\

Epel

act as roofs and protect soft underlying sandstones from decay by solution of'&Q .
(0% i i

the cement, f#} and for thafy matter the clay residium from dolomites probably \ O

acts in much the same way, @g}the bevel is easily explicable as the result of 3
longer exposure of the cuesta crest than of the vele as & result of the retreat

of the suce@ding higher cueste remi—+ts—wssOCIEtod WEEK ToTmeabiom, (§) the—
interconnectingiridges between cuestas are rere and explicable by irregularites

in thickness of the Lower Magnesian dolomite, (4) the gravels are very like

the Cretaceous grevels of Iowa and represent deposits by streams with fairly

P
steep gradient&aﬁdkgﬁzishao-may have been left bynahift of stream W{}leys
without—essuming-esasion-—to-bese_level, (é? bends interpreted as intrenced

=
meanders are rare and may simply be irragulﬁétes inherited from either broad

valley floors or or from some other geological condition evidence of which

has now been destroyed by erosion. On the who¥; the evidence for pemplanation

T ver
so far from the sea is fed from cggvincin;)although there is no evidence but

what it might have occured.
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Thj earlieql glacial invasion(,—-‘:ebreokm—md—ﬁmsu:) seem to hav%n_l@

from the Mewatin cencer and théffg;e entered the U. S. through North Dekota
and pressed southwest to approximately the present course of liissouri,

and Minnesotﬁq Xen Glaciatiog:extended farthest aouth‘a#—ﬁheae-iimaa. sogm
al g 8V 6 ss8d -hake-Superi and.-ave 858 o:-bhe-southeast. ..

During the Illinoian the Labrador center had its meximum end ice covered
LA, af Tiw Tnrnn ‘
almost all the countr{4?c¥n to the Ohio. The courses of these two major streams
seem largely to have been caused by glacial diversions early in the history
Gﬂ"t Q;i’f{h«-
of glaciation. 1In the interglacial intervals between ﬁhe@arly glaciations

and after the-TITinvun extensive erosion took place. :I} has even been

suggested that the majar psrfimm inner gorge#hf the Mississippi and

its tributaries were eroded hefarsx between the Nabragkan and Kensan invasionaj

although this seems doubtful. It is often said that the Driftless Area is

e sample of what the adjacent country looked like before glaciation but this

must be amended to what it looked like before the last glaciation. The Iowan

drift of northeastern Iowa, 2 gently rolling to almost flat tract, is classed

ateng with the Wisconsin drift in topography and indeed it is now thought
represent Uro

that it may reallxﬂrn en very earl Hrisconsin invasion. The Wisconsin ice

deposited a somewhat more stony drift then did its predecessors largely bccause

by then xargoQSZEEE of the region to the north had been stripped of loose soil.

The moraines, drumlins, and outwash plains of Wisconsin agé are)therefore‘)

prominent not only because of youth but also because they were originally

Aancelarprtl,

mare better developed.  Drumlins are best ¥#mown in (a) eastern Wisconsin, and

(b) northern New Yor%j they eare not conspiciious in areas of clay drift.

The Interior Lowlands were @oWbtIEES mainly altered by glaciel deposition

rather than by ice erosion. Many smell isolated rock hills doubtless perished

to make up”the bowlders and pebbles of thed rift but wholesale removal of

- unaltered bed rock seems to be largely a myth. It is thought by many that

the great depth of the basins of the Great Lakes tells of glacial

erosion but there are rock islands in the lakes and indeed there are many
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localities where the rock surface is almost as low which are not in“the line
of mein glacial flow, For thet matteg(:ll £j:uwlkes were g@d-kxzversediRy
thnxi:nxinngitniinnit; trunk channels for the ice. We mm must fall back on
both (a) blocking of preglacial valleyﬁiwhich doubtless discharged to the
south and (b) depression of the land throughout the entire Lakes district,

Cnadaatla

although without doubt the glaciers did remove wasd amounts of soft rock
from the preglacial lowlands in which the lakes lie. The salt and gypsum
beneath some of the lakes may =ksa have had a part in promoting easy glacial
erosion. During the retreat of thgzézztiental glacier marginal lakes were
formed in the basins of the Great Lakes. EEEE#9232550 in the Michigan basin
overflowed vis Des Palines end Illinois Rivers; Lake Maumee in the west end
of the Erie depression discharged first vig jabash River, later to Lake Saginaw
in Saganaw Bay, Michigan and thence across Michigan to Lake Chiceago.

Further recession formed “eke Algonquin, a confluence of Lakes Superior,

(}wn“luf"‘r
chhigan, end Huron at a higher levelﬂwhichjbecause the land was lower ikam
then
at the north than it is now overflowed to the Ontario basin scross lower

%

Ontario(Kirkfield outlet). “ake Iroquois in thet basin then had to reach
the sea via Mohawk valley in northern New York. ©S5till further recession
of the ice freeds a lower outlet via the Ottawa valley in Canada meking the

Nippissing Great “akes which stood lower than the former stage. Continuted

uplift of the land to the north #@® caused abandonment of this outlet in favoer
of the present conditions. The various widths of parts of the Niagara falls
gorge tel%??graphicallﬁ:goma of these variations for they effected the volume
of the river and thus the width of the falls.

kaweri@reatx@axgex cKarkykakecAkganguinxnith samgxgkagiakxdrainage

Lower Narrow Gorge= Kirkfield outlet of Lake Algonquin

Dower Great Garge= RBarix Lake Algonguin with outflow at Detroit via “ake Erie

Whirlpool Rapids Gorge= hegimimngxsf Lake Nipissing

Upper Great Gorge = present conditions z—he;‘i—%——""

dpda Qﬂfﬁi:;é S .4,h~‘JL i Cbgl’r 154_5.\1 me IZQQL_(?vam ) Q4b
/(;-Q_&L (,.;, O P MM:»-W«, T N'WAJL\L. = f@\t«.-’( %““‘“‘—""'ﬁb\
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Late gla.cial}e;nd apparently postglacial) earth movements have tilted the alban-
doned beach lines of the Great Lakes region. These movemenis em-i-et—o?\
prepressive elevation of the land townard the northeast and are generally
ascribed to rising.due-de unloading from the ui’ight of the ice sheet. Erosion
has scarred the basins of the former lakes forming valleys locally over 100
feet in depfh.

Q-
Subdivions of province. Based on the fo%oing the following subdivi-

ions of the Interior Lowlands may be proposed'

e
¢ antranr o —

(a) Young Stony Drift region, M:mnesote., Michigan, Wisconsm, Tllinois #ae ™V

ghlc&go o1 a""‘"““ vy /L,,J ¥‘-? Lt(_ Arp o 4»:’{_ A /41"“4{" : f.'”l £ 4t Gt ad s

(b) Young clayddfiftegion Towa, Tllinois, Indiana, Ohig Aot av atrrt

(c¢) Extsmsiamzx Beds of glecial lakes including bed of Lake Agassip ce~—t- *+ &4
Wi hetaela A | aud‘,,v; W
(d) old drift region(mainly clay drift), Kansas, Nebraska, Missouri, southern .
Iowa, southern Illinois, southern Indiana, southaztn Ohio - \.M‘é (™ M‘”—hm
(e) Driftless Area Plateau, southwestern Wisconsin, ete’* “—~ nedfonsdens ¢
dﬂ P {A_\,GL{A— - LIM“-"*»
(f) Yeshville and Blae Grass Basms, Kentucky and Tennesee , buwachecl clron, it
M R LA.\_.g-.M (-Lﬂu»-u L
& M\-Js)'um, O | beslign: nM'WV‘ Mt-
(g) Highland Rim Plateau,' eastérn Kentuck{\ eastern_and southem Tennessee, itk
A Fe T e SR DRSS —yt ol bpansd ’Jf",? r'?}'l}
(h) Shawnee Hills ¥ southern Illinois and western Kentucky north of the P

I r
Highla.nd ﬁim and roughar with much sandstone topography ;) W G * %
Ul Plochals " g

2y
(i) Osage Plainai Kansaa, Oklghoma, Texas - robat T 0T o td olon b T ) S oy
,\p/v-&‘ L‘\,M 4,,2 a{m,‘ )’b’ ‘M

Life of man. The In'teg'.or Lowlands are one of tne garden spots of the

['1

world., Added to a good soil over most of the region the rainfzll is adequate

although not excessive. BSome of the best soils are found on (a) young clay

or limestone drifts, (b) residium from limestone, (c) loess. liuch poorer

soils occur on (a) sandstone, (b) shale on account of poor drainage, (c)

sendy drift, (d) much weathered old drift (gumbotil) which has lost plant

food a:bprondeMThe Corn Belt and a 1arga part of the wheat
fw’;sél;w;z::;;;a;ed in the province. Vast amounts of both coal and oil have

been developed. Communication 13 easy both by land and by water so that many' s

w Attt b ooad e e S Jur
large cities have develonad.ﬂ On the whole the province is'an area of progress

although certain disticts of L soid have\‘gferad serious setbacks\recentl
R L\ﬁ“m&’(k&_ Loi&u-r. r“_ L“J'/u*‘“ CV\L&\. WMA:‘:'T‘":_“TW ot ak
\).U \;\’ L ’i Aper, uL - o ‘-"'“‘""‘ Cj_,fbfv-v-’h-{«‘\ ,J'\."?/V""“‘d W (’LQ-

«rJ 3""4“" /fva““M TS 0 2 (W S D




OLDER APPALAGHIANS-SULMARY
Definition. The Older Appalachians consist of :MOf mountains
gsomposed of igneous and metamorphic rocks which extends from Carlisle, Pennsyl-
vania southwest to northern Georgia.
Boundaries. The Older ppalchlans are bounded on the we northwest by & belt
malnly of younger age)
of slightly met&morphéif%)d?l ed sediments, the “ewer or Folded Appalacnians,

. For nearly the edﬂ%re 80U est 51de as we{h as at their southezsx enqjtha mountains
give way abruptly to a reglon of 31m11ar rocks kgeb of much less reliéf, the Piedmont
Plateau. At the far northeast, however,héoft sandstones and snales of the Triassic
Lowland form the border. The Older Appalachians arejtherefore, sharply défined
and are substantially without outliers. .

TOEOgraghz. For nearly half their length at the northeast the Older
Rppalachians consist of & single range, the Blue Ridge which rises about 2000
feet above the lowlands to thé east. This ridge has a narrow bi%t fairly even
crest. In Penusylvania it is known as BSouth Mountainﬂ. This portion of the

Rovmiltsand James
Ridge is breached by the water gapsof the Potoma$\ﬂiver7£nd by a few small wind

gaps. The name Blaehidge is not confined to the—definiveridge—of the north but
is g&sﬁrapplled to the aastern border of the entire Province, whlch because it
au»thdﬁ
can be seen from so great a distance,appears blue in color d:-#a atmospheric
dispersion of the short light waves. Thiés southern extent is not q‘/atraight
Ay‘wall but contains many reentrants or coves. There are no low passes but the
streams , few of which head far back in the mountains, descend to the lowlands im
narrow canyons, many of them with falls and rapids. The southern mountains which
comprise the Great SmokﬁEZange7 the Unakas, and other less well known groups of
: sy }

peaks, are wider and-higher; In eastern Tennessee and western North Carolina

the width is 75 miles and the hahést peak, Mounc Mitchell, attains the not incon-
siderable elevation of 6711 feet. Almost whodbly clothed with trees, and compar-
atively free from large cliffs, these mountains are beautiful without k possessing

: : K4

the wildness and ruggedness of northern and western mountains. }ﬁitnd;75§e visitoryg
7

Iz est—%g get an impression of size and bﬂigth fer beyound the real magnitude

of the peaks. MNost of the drainege is to the west, for instance the French Broad
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rises within a few miles of the east sqde of the mountainiﬁgnd gffflowég? wekk

e & :
northwest pagses narrow gorge#through the higher serts—ef—ike ranges. The
as in the Asheville Basinu
heads of these west-flowing stream%4stand over 1000feet higher than the Piedmont
.

a short distance to the southeast. The drainage system is slightly modified dendritic)

Geology. The Older Appalachians are composed of granlte, gneiss, schist,
quart21te, oo _
/4and various other igkenous and metamorphic rockgw%he structure is complux "“~ﬁ;\\
\

with a prevailing northeast-southwest strike. The higher summits and ranges are \\
dominantly composed of rocks which contain little feldspar such as quartzite and

cprtain schists and gneisses. Many of the gran:tes form relatlvalj low p&&;éi J

B

Mineral dep031ts are for the most part small. A c:n31derable part of the rocks are \ﬁ

i;_of pra—Gamhrlan age but many are youngar ; No traces of glaclatlon have ever
been found save a few striated pebbles along sireams which may m have been
formed by floating ice. Shils are residuel and many of the slopes are heavilly
banked with deceyed rock.

History of topography. The Older Appalachians seem to be residuals of

b |
a very encient mountain range whose crest was closer to the contqnental boreler
than tkexe is theirs., This fact is made known by (a) the prevailing westward
eastward
drainage, and (b) thqAéerivation of the sedimentary rocks to the west.
The last period of folding in these mountains, the ancient cont%%nt of Appalachia,
" occured in or shortly following the Permian. The vast ages of erosion and wea-
thering which followed that time have reduced fhe mountains to a mere shadow of
their former importanca.\rhraihagé té th;“ktlantic;;;:Qizléégfﬂfgngrﬁﬁ;ia border
at the presejt level of the contient is far within the edge of the contiental
shelf, has a decided advantage in gradient over streams which flow the other way.
Such drainage has long since destroyed the mountains back to the present pesidiom
-of—the Blue Ridge and still the headwaters are pushing northwest. liany eewses
Y
S#-abnormal drainage relations tell of comparatively recﬁnt stream capﬁtga and
; g ;‘j;*"- : - ¥ MJ:M
st¥#dy of the maps indicates memy places where the future will =z allow of obher

diversions to a more direct route to the ocean. This migration of the divide
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is probably facilitated by a greater rainfall on the Piedmont than west of the
mountains}although some claim that the precipitation on the west sides of the
ranges themselves is greater than on the east slopes. Situaﬁted so near the sea
the climate is humid and rock dec’ay has been facilitated}although the great heat
on the southern slopes promotes %ePy rapid evaporation of the heavy rainfall.
BErosion has doubtddkss not been at a constant rate nor always with the same
baselevel. Considerable areas of peaks with hmk sub-equal elevations, and broad
basins whose bottoms hav&rg;;n cut by narrow gorge-like valleys tell of eitheﬁﬁd}
changes in baselevel w ith consequent rejunvination of the streams oraiégbhe cutting
away of obstructions of hard rock in the stream beds. However, these indistinct
evidences of former partial peneplanation are of little cousequence to the present
topography, whose dominant controll is rock character. The massive rocks form
domes and the banded rocks mfdgss among some of Which a trellis drainage
gystem exists. Vegetation retains:?;ck waste making many fairly gentle slopes.
Some of the valleys have alluvial terraces.

Life of man. The Older Appalachians are for the most part so rugged and
inacessible that settlement is very sparse. T@eir inhabitants are af an old stock
which retains the shiftless wéthods of thefﬁkgzziigzﬁiers. Clearing of soil
to develop new fields has in many places extendd{onto such steep slopes that
s0il erosion has become an important problem fuéﬁibk overloadtbthe streams with
bdebris and cauaeirahem to aggrade their lower courses. The forest resources are
most important but lack of transportation has thus far restrained extemsive lumbering
operations., The humid climate makes water ;EWBI' abundant but lack of natural
lakes for reservoirs and the distaunce from makkets combine to make development
rather expensive. liining is important only at Ducktown, Tennessee, where taere is

a copper deposit. The scenery and pleasent climate both summer and winter have

led to the development of raaq’rts for tourists particularly around Asheville,



PIEDMONT PLATEAU-SUMMARY
of moderate relief, uaderlain by
Definition. The Piedmont Plateau consists of an areaﬁrt crystalline rocks
with a few patches of sedimenh@b@@es, which lies between the Older Appalachian
HLuntains and the Coastal Plain.

Boundaries. On the northwest the Piedmont is bordered by the Blue Ridge
escarpment save in east central Alabama and northwestern Georgia where the Older
Appalachiens are abseant and the Folded Appalachians abut against the province.

On the west, south and southeast, the saft unconsolidated sediments of the
Coastal Plain thin out upon the basement rocks; this xims & border is marked by 3
Many isolated paiches of Coastal Plain sediments occur along this sd% .
rapids and falls in the streams and is therefore called the Fall LineT At the A
far northeast the Piedmont is separated from the Older Appalachians by a consid-
sl & ‘é!) L La_,:c
erable tongue of soft Triassic sediments i€ projection a; called the Trenton

Prong (

Topography. The Piedmont Tth Telief of less than

joth-toppedy—seperated by relatively deep
wide bottoms. —The stresms have reletively

€ province is
The Piedmont Pleteau haﬁ"g‘western border at an elevation

which varies from a few hundred feet above sea level in the north to over 1000
feet in the far south. The seaward edge rises from tidewater at Pliladelphia
to nearly 500 feet &t the southern end. 8Since the meximum width is over 100 miles
the aversge slope is less than 5 feet per mile (erroniously given as 20 ft. by
Bowman). The locel relief of the Piedmont is in few places over 200 feet.

\MM‘_L .J":L';m.&!'\ LR =
The valleig_zie na@row witﬁ\fewi%fzg—}loorsfen& he hill tops are smooth and
roundedé’” Save in a few very restitcted areaslno literally flat uplends exist.
The valley sides are convex upward. Rising above the general level of the uplands
are a few isolated hills and small mounteins some of which are gquite close to

main drainage lines. These are more abuandant 825:3]19 the Blue Ridge than elsdwhere

Among them mey be mentioned Stone Mountain neer Atlanta.



Piedmont, 2
Geology. Unlike most plateaus the Piedmont is underlain for nearly its edjare
extend by mamplex crystalline rocks with complex structure; only a few small
X
isolated areas, for the most part marked by smeoth topography orﬁyalleys, are
sedimentaries,
on soft skalescand<sandskans, The crystalline rocks are mainly of pre-Cambrian

of later ages

age ,although many meteamorphic sedimenteries)occur. Schists, granites, trap rocks,
g & Vel ?\ g

and]gneisses %3=3§f9~$he less altered sediments are of Triassic age and consiﬁg

~qgggtf’3F red sandstones and shales with some trap rocks. Very likely much of the
trap rock seen elsewhere is of the same age. The Triassic areas show complex
fauiting and some folding. Near Richmond, Virginia, coal occurswggzrzzcally was
changed into natural coke by igneous intrusions. The prevailing strisce of the
structures is parallel to that of the mountains te—tire—west- northeast-southwest.
The Piedmont is nowhere glaciated and the soils are residual. liost descriptions
stress tue great depth of soil but recent road grading shows that excessive

weathering is confined to (a) felispathic rocks and (b) schists. In such favorable

localities excavations may be made with shovel or scraper to depths of over 50
P

feet below the natural surface. Howeve;?fgéisjrocks are quite generallyv?ncountered
o e, Age)
at a depth of only a few feet. 1In spite of the depth of dieintegrati;gpdecomp-
sition or chemical weathering is for the most part relatively slight, end the
surface soil is notably lacing in humus and clay. On granites comparatively fresh
. feldspar is present in roed grades a depths of only & foot or two. In generel

the soils, which over wide areas are red on account of iron minerals in the rocks,

pd moist
resemble mgfte those of arid districtsrfhan those commonly present inf{egions.

This enomaly is doubtless due to (a) warm climate which evaporates much of the
rainfall, and (b) easy percolestion in the schists which permits water to pass
repidly to great depths. Contrary to general impresaiog’the soils of the Piedmont
are not rich; they are better than the sands of the coastal Plain and the land is
smoother than the mountains to the west but nowhere does the soil begin to compare
with‘that of the better parts of the Interior Lowlands. Soil erosion has made

great inroads even on fairly gentle slopes,



Piedmont, 3 e
U._,'.'\z.._. 3
Along the east side of the Piedmont there are mamy outliers of the Coastal Plains

it Pt
sediments some of thempmiles from the mein body of younger xm deposits. There
are gravel terraces along some of the mein streams which correspond to terrraces

in the Coastal Plain., Mineral deposits are smell and unimportent.

History of topogrephy. The Piedmont is another remn%? of the ancient
Appalachia. Here aimesk all trace of the old mountains has beeﬁ obliterated
save where the rock is unusually hard and even these eminences are in few instences
more than :ggﬁ feet in heigth. The erosional hiatofy of the area has not been
simple. The narrow stream valleys and the broed hill tops tell deiinitely that
the region had much less relief at some time in the not very remote geologic
past than it posses today. The eav&Pmge hill tops do not rise toward the mountains
evenly but accurate surveys reveal that there are steps or terraces the borders
between which are now deeply dissected. Some of these terraces carry gravels
the origin of which is not mimar definitely known. They may be either (a) marine,
representing periods when the land stood lower than at present and the sea leveled
the country back taoa cliff 4%9@ et the border of the next step, or (b) fluvial,
that is remnents of old elluvial cones of-materinl washed down from the mountains
onto surfeces which had previously been eroded to peneplaﬁee\{ while above the sesa.
Certain it is, that the terraces are approximately level and are all much younger
thaet the inclined surface of low relief on which rest the Coastal Plain sediments.

{//gﬁme of the lower terraces in the valleys are not unlikely related to evéntsndf“— S

"\\\thaﬂq}acial Period ,ne e ini s The area has

.U"‘” Narvig
undoubtedly had its base level changed meny times end not unizke&yikne climate has
{ e
' also thenged and thus introducedécomplexities into the erosional history.,wjak




Piedmont, 4
Life of man. It weas early found that the Piedmont both in soil and
climate was better for settlement that the low, swampy, sandy Goastal Plain
to the southeast. A chain of citee begining with Philadelphia at the northeast i
]

grew up along the Fall Line)fm offered both an obstkal to navigation and
water power. Water power development has been possible throughout the entire
Ii???iEiﬂon account of the narrow valleyerendﬂrelatively steep gadients of the
streamiiae-woiz:éb the mm rather heavy rainfall, It is hingered by leck of natural
reservoirs such as are.furnished.by the lakes of glaciated regions. Agriculiure

in the Piedmont is almost entirely confinecd to cotton raising for there is little
grass for cattle er-merket—foroihsr crops, and it has been fostered by the conser-
vatism of the inhabitants who are largely mhiims of the "poor white" class. 1In
recent time the district has been industrialized by establishment of cotton mills,
mainly because of cheap labor rather than any direct geographic reason. Mining
has never been of much importance although some gold and a few other minerals were
once explgted. Soil erosion, soil exhaustion form constent one crop farming,
the intense heat which n@llifies much of the rainfell, the characier of the

timber, afd grass
inhabitants, the lack of coab are all retarding features in the development of the
Piedmont. Nevertheless, it is an important part of the country which is rapidly

becomifj more like the industrial North than the agricultural South



GEOLOGY 130
PHYSIOSRAPHY OF TIE UNITED STATES
TARORATORY

Central Lowland, Fast of Mississippi River
Edition of 1938-39.

Every student who takes this course for 5 credits is expected to pub
a minimm of four (4) hours a week on laboratory work. It is very important
to keep this work up to date: DO NOT LET YOURSELF GET BEEIND. Dates must be
adhered to for unexcused overdue reports will BE DENIED AWY CREDIT. Ordinarily
all laboratory work will be done in Room 206, If you have to remove any maps
PLEAST RETURN THEM AT ONCE, Maps should not be taken from the building or to
offices without permission. Please pick up all maps on the tables when leav-
ing the room and place in a neat pile, Maps will be furnished on which to show
the boundaries of all provinces and the LOCATI™N OF ALL SIALL MAPS used. DMaps
of physiographic provinces, geology, and ohysiographic features are available
in the laboratory. Consult references in library or models in hall whenever
necessary. Keep rough notes in vpencil which may be copied in ink or type-
written. Complete reports should be handed in on g x 11" paper in a folder.
A sheet or two of cross section paner may be used. Use of colored pepcils
adds to effectiveness of diasrams. Colored pencil may be mace to look better
by rubbing with a scrap of blotting paper or cloth., Wax crayons smear badly
and should be avoided. General rap should be kept up to date and handed in
with each exercise. A ruler is needed or cross section paper may be used.

General: place on your general map not only the location of all small maps
(number and place key in margzin) but also (a) boundaries of all subdivisions

of the province, (b) Niagara escarpment, (c) Masnesian escarpment, (d) Onon-
daga-Dundee escarpment, (e) Pottsville escarpment in southern Illinois and west
Kentucky, (f) areas with name and outlet of Glacial Lakes Agassiz, Chicago,
Maumee, (g) actual boundary of unglaciated part of Driftless Sectionm.

Young Drift.

Urbana, Illinois and model of I1linois on 3rd floor.
Account for Yankee Ridge; for the surrounding flat areas. Describe the post-
glacial valleys of the area,

St. Croix Dalles, Wis.-Minn. and model of Wisconsin south of library door.
What kinds of glacial features occur here? Which way did the ice move? Draw
an E-W cross section (vertical scale not less than 800 feet to an inch) in
north-central part of map to show relation of valley of St. Croix River to
moraine and outwagh plain, Leble features and comment on age of the St. Croix
valley. Contrast with topography of Urbana, Ill., and explain,

South Haven, lichigan.
Compare with a very similar topography due to glaciation and suggest why sand
dunes are more abundant here than irn Wiscconsin (on the west shore of the lake).

Calumet City, Illinois-Indiana.

Draw a cross section (vertical scale not less than 80 feet to an inch) from
southwest to northeast and account for the tonography shown. The beaches start-
ing at southwest are Glenwood, Calumet, Toleston, Lable each,

Chart of Lake Huron.
Account for the ridges of (a) Ssugoon Peninsula-Manitoulin Island and (b) Pt.
Clark to North Point.



Niagara River and vicinity, New Yorl; Tolio 190 (consult in library or draw for
laboratory period only). ;

Read legemion back of the map. Accovnt for the falls and for the variations

in width of the gorge below them (be brief),

Sun Prairie, Wis. (See map of Quaternary geology of southeastern Wisconsin).
Account for and name the oval hills. What topographic features occur in the
marginal moraine strin? Contrast with ground moraine areas.

Camp Custer, Michigan. Read legend on back.

How do the contours show the difference between pitted outwash and terminal
moraine? What other name is given to.a till plain? Draw a cross section from
Gull Lake northeast to Dunn School near Fair Lske through Hickory Corners.
Vertical scale not less than 40O feet to the inch.

Olid Brift.

Areal geology, Breese, Ill, (Polio 195 and I1l. Geol. Survey Peot. Invest, 19,
pt. 1).

List examnles of kac Clintock's types of topography preseni hers. Account for
the narrows in the valley crossed by the B. and O. R. R. =ast of Trenton. What
has been the dominant process here in moking the flat floors of the valleys,
widening or filling? Explain how you know.

Driftless Area

Kendall, Wig.

Note the "two story" nature of the topography and illustrate by a cross section,
(vertical scale 1 inch to 800 or more feet) from Meyers Fijll northeast to the
plains. Account for the level plain to north. Account (see 1932 edition of
Bull, 36, pp. 4 and 37) for the double escarpment., Lable each.

Summary. When you have completed your notes,the surmary can be
finished elsewhere if you desire, However, do not cut your regular laboratory
periods to do this, but start ahead with next province as soon as directions
are ready. Make all answers explicit and not just "yes" or '"mo". Make it
clear to everyone just what yon are trying to say. After the answers to the
foregoing questions, write o brief (LIIIT FTOUR PAGES) summary of the province
on following outline, You may,if desired, incorporate answers and diagrams
called for above in body of report as "examples" instead of giving them sepa-
rately.

Definition of province, first in terms of FTACT, then, if necessary,
in terms of INTERPRETATION, Give briefly any alternative narmes for the pro-
vince and explain how derived,

Boundaries of the province and its main subdivisions not merely what it
adjoins but the nature of the boundary, for instance as "escarpment," "change in
geology, " "edge of glacial drift,!" etc.

Geology, a very brief statement of the kinds of bed rocks, glacial drift.
etc., without much attention to geological age or details of origin.

Topography in terms of facts.

History of the topography, that is, the interpretation of the foregoing
information on geology and topogravhy. Explain fully all essential steps in ori-
in of present surface. USE DIAGRALS wherever this helps, but MAKE THEM A PART

THE SION.

Sometimes it is desirable to make a series of cross sections, each of
which illustrates a step in development Such are generally, but not always
given in class first, ilake thenm carefuily and make no line’ dr mark unless it
really means sorething.



GEOLOGY 130
PHYSIOGRAPHY OF THE UNITED STATES

Laboratory questions, Superior Upland, Edition of 1938-39

Using the 1928 geological map of Wisconsin, the relief map of Wisconsin,
and the black line map of the surface of the buried pre-Cambrian rocks,
construct on a vertical scale of one inch to not less than 4000 feet a cross -
section of Wisconsin along a east-west line through Wausau. Make section 10
inches long. You may lump all the pre-Cambrian rocks in one color or patter.
and all the Cambrian and l%}er deposits in another. (See Bull. 36, 390-395).

Wausau, Wisconsin. See also geological maps and Wis. Bull, 16, 592-
600; 36, 369-375. What evidences indicate that this area once had a higher
re.ief than it now has? Where are remants of the peneplain still preserved?
Recgoning from these areas, did or did not the area once have a lower relief
than it does now? Reconcile these two results. If you went in the field, wouvl?
you find it as easy to tell what part of this area had been glaciated as it is
around Madison? Explain fully. Explain the flat floors of the large valleys.

Houghton and Calumet, Michigan. Make a small sketch without much
cxaggeration of vertical scale showing the geological structure of this ridge.
Cze 1935 map of Lake Superior region or coansult map of structure. Consult
map from Professional Paper 154 and then describe the differences in topo-
graphy above and below the highest beach line. ZExplain. Account for the great
escarpment of southeast side of the Range. Why do these rocks from 1
hogbacks? Locate a good example of a hogback.

Brainerd, Minn. and map of surface formations of Kinnesota. Account for
topography (a) S. E. of Brainerd including the oval hills, (b) W, of Brainerd,
(c) along Long Lakes and in N, W, part of map, (d) W. E. of Woodrow,

Wealthwood, Minn. Account for (a) ridge on shore of Mille Laes L. E.
and W, of Wealthwood, (b) Rocky Hill,

Superior and Duluth, Wisconsin-Minnesota. See map of Lake Superior
structure and from them draw a sketch cross-section showing the relation of
this valley to the main syncline to the southeast, Show only (a) old hard
rocks, (b) Keweenawan lava flows, and (c) sandstones. Account for the escarp-
ment south of the lake. Account for escarpment north of the lake. (See dis-
cussion in Monograph 52, cr K. Ge S. 226). Make a table showing physiographic
significance of: (a) Minnesota Ioint, (b) irregular topography in extreme
south of map, (c¢) Manitou Falls, (d) smooth topography at Superior, (e) V-
shaped valley of Nomadji River, (f) shore ridge of Spirit Lake, (g) shoreline
of St, Louis Bay, (h) curves in state boundary. (See Bull. 36, LU7-U452, also
chart of harbor).

Nap ~f bottom of Lake Superior - see also same map in guide book of
Kansas Geological Society p. 226. (Faults incorrectly located on this map),
and map of structure of Lake Superior basin. What explanations might account f>.
the steep slopes of (a) northwest shore, (b) northeast shore, (c) north side
of Keweenaw Point, (d) northwest side of Isle Royale, Account for the pla-
teau of the Apostle Islands, Account for the enclosed depressions in eastern
part of the lake. Account for the submerged ridge northeast from Keweenaw
Point. Draw cross sections (vertical scale not less than 2000 feet to inch)
(a) from Saw Teeth Mt, S E through outer Island to Porcupine lits., (b) east
from Stannards Rock to Theano Point., Indicate geclogy as far as showing
(a) pre-Keweenawan, (b) flows, (c) sandstones.



On your general map show not only the corrected boundary of the pro-
vince from geological map of liinnesota, but color in (a) areas of Lake
Superior sandstone Aku (see 1935 map of Lake Superior region) (b) lfidile
Keweenawan lava flows Akmb, (c) border of young drift, and (d) old (pre-Wis-
consin) drifts from map of Wisconsin. Conirast in summary the topography of
these four divisions with that of the massive igneous and metamorphic rocks
and explain why there is a difference. ZExplain why this difference is not

equally shown at all places. Explain difficulty of locating the border of
the province.

Summary on outline previously given. Limit to four pages.



Geology 130
PHYSIOGRATPHY OF THE UNITED STATES

Laboratory :
Central Lowland, West of Mississippi River
Edition of 1938-39

General: Place on general map (a) limity of sections (see also Fig. 174,
pe 617) (b) border of unglaciated areas. (c) pre-cambrian areas .
(d) Flint Hills (e) Niagara escerpment of Iowa (f) Lake Agassiz
(¢) maps as usual. Young drift and dissected till plains,
sections.

Camp Dodge, Iowa: Read legend on back. Explain why there is
80 gradual a transition at edge of young drift. Why was valley
of Des Moines river so deeply eroded? Contrast topogrephy of
old drift and young drifts where distant from the main streams.
Use cross sections if desired,

Elk Point--see folio 156,

What two sections are shown? Compare their topography--See Fig-
3y, Pe 3« Was the rock valley of the Missouri River present be-
fore Wisconsin glaciation? See secticn on p. T

Wall map of outlet of Lake Aszassiz. See map of glacial deposits
of Minnesota., How ar: beaches indicated? Vhy are they at
several levels? What is the origin of Traverse Lakes, of
Cottonwood Slough?

Osage Section, TForalter, Cklahoma. See geological map of
Oklahoma. Account for the escarpment and draw a cross section
of it showing the hard layer which causes it.

Tishomingo, Indisna, Tennessee--~Folio 98 (Library)

Read sections on topography, p.p. 1, 2; geologic structure,
history of the Arbuckle .mountain structures, pe. [« Account for
the ridges near Nebo and Sylvan. Account for the levelness of
the granite arenas, When was most of the erosion of the folded
rocks done? See also Geol. Soc. America, vol. 39, p. 1047,
second section. WNear the center of the mountains, remnants of
Pontotoc lie nearly horizontal, Sece Plate 16, p. 56, Oklahoma
Geol. Survey Bull, 46,

Wichitas. See above reference, first section, for structure.
Copy sections in your report.

Summary as usuale.



GEOLOGY 130

PHYSIOGRAPHY OF THE UNITED STATES
Laboratory, Coastal Plain, Edition 1938-39

Tsala Apopka, Florida. :
Account for the moraine-like topography with lakes and for the comparatively
level northeastern part of the map.

Vicksburg, Mississippi.

Describe in simple words the topography of the west half and then the east
half of the map. Next account for these differences stating the age of each
half of the map. Next account for these differences stating the age of each
in terms of the cycle of erosion, Why does the Yazoo River join the main
stream here? FHow did this affect the military importance of Vicksburg in
the Civil War? (See Physiographic diagram of U. S.). What evidences do you
find that the course of the Mississippi has changed during historic time?
Explain fully. What name suggests the date of such a change? Explain why
the Mississippi has large meanders and the Yazoo smaller ones. BExplain why
mcanders on a flcod plain are smaller than entrenched meanders of similar size®
streams,

Sandy Hook, New Jersey.

See also block diagram of ¥. J, and geologic map of N, J. Account for the row
of hills which ends in the Highlands of Navesink. Account for the shape of
Sandy Hook.

Choptank, laryland, geological edition. See Folio 182,
State definitely in proper order the rccent physiographic history which ex-
plains the topography of this areca only.

Camp Mills, New Yorks

Read parts of the legend on the back which benr on the subject. See also
Professional Paper 82, page 120 in the library. Draw a cross section of Long
Island showing the Cretaceous cuesta, the terminal moraines, and the outwash
plaine Omit names for suggested formations of older drift. [ B 20)

In the Summary attention should be directed to (a) the nature and origin of
the Fall Line, (b) evidence of former extent of the Coastal Plain inland,

~ (e) hypotheses to explain the marine terraces, (d) extension of Piedmont
under the Coastal Plain (Geols, Soc. Am. 48, 753-812), (e) salt dones.

Show in map (a) Black Bedt, (b) temrinal moraine, (c) edge of drift where
different, (d) 100 ft. contour which divides the "low" and "high" parts of
the area, (e) Mississippi floodplain, including Crowley's Ridge, (f) the
major cuesta cscarpments shown on the Lobeck diagram, Show quadrangles as
usual,



GEOLOGY 130 f/f

PHYSIOGRAPHY OF THE UNITED STATES
Laboratory-Piedmont Plateau, Edition 1938-39

Gastonia, North Carolina - See Geological Map of U. Se

Locate on this map streams which have been influenced by structure of the
rocks. Thy do the main streams of the area apparently disregard geology? Oub-
line your reasons for thinking that this region once had greater relief than it
has today illustrating this by a sketch-section which shows the geology and liicz
relation to original surface. Next outline your reasons for thinking that

thig area once had less relief than it has today and illustrate this with an
actual profile from some part of the map on which the surface before uplift is
restored with a dotted line,

Elkton-Wilmington Folio Fo. 211

Pead the sections on Physiogranhic Divisions and Surface Features of the Pied--
mont, pp. 1-4 and on Geologic History of the Piedmont, pp. 15-16. Compare

the slope in feet per mile of the top of the older rocks below the Coastal Plain
with average slope of the exposed Piedmont using a ruler on Fig. b, s 15.

' Note error on its legend.) What physiographic term is given to this surface
rnder the Coastal Plain? See Text p..126.

Ingsaic, New Jersey-New York; block diagram of New Jersey; geological map of

N. M. 0F Foliea Ne, 157,

Account for the straight border of tiie hills in the northwest corner of the mer.
Sugrest reason for the hypothesis that this area once had a level topography.
What significance has the name "Short Hills"? Account for the gaps in the trap
ridzes and for the fact that some now have no streams in them.

Talking Rock, Georzia

What physiographic provinces are shown? What is the significance of (a) en-
trenched meanders (b) steep slopes adjacent to main streams?

Write 'a surmary on same outline as previous provinces,., Discuss,in proper places,
reasons for and against making the Piedmont crystallines and the Triassic of

Wew Jersey-Virginia separate physiographic provinces; also two possible methods
by which the relatively even surface of the Piedmont could have been produced
from the ancient mountaing and state evidence for the burial of Piedmont by
coastal plain sediments either marine or alluvial. Put on your map (a) the
areas of Triassic rocks, (b) Trenton Prong, (c) terminal moraine, (d) border

of glaciated area, (e) three prominent nenadnocks with nemes.

@



GEOLOGY 130
PHYSIOGRAPHY OF THE UNITED STATTS

Laboratory, Blue Ridge, Edition 1938-39

For information on geology refer either to Geological map of United States
or to maps of states where there are such. TFolios may be consulted in the
library or withdrawn for duration of laboratory period.

Pisgah, North Caroiina-South Carolina. See Folio No. 147.

Account for tha difference in average level of the French Broad and South
Saluda river valleys. Locate examples of past and possible future drainage
changes along tre lue Ridge and account for them. What is the drainage
pattern? Explain, '

Mt, Mitchell, North Carolina~Tenn. See Folio Mo, 124,

What determined the relative resistance to weathering of the different kinds
of rocks? Describe the kinds of summit outlines which you find on the peaks.
What is the significance (a) of entrenched meanders (b) of broad parts of the
valleys within the mountains?

Mntietam, Va.~ Md. See geological maps of states.,
What is the cause of the three prominent ridges?
What relation may the entrenched meanders have to these belts of hard rocks?

Pairfield, Pa., See Folio 225,

What are topographic results of faulting on the contact of Blue Ridge rocks
with the Gettysburg Plain to the east? What kind of rocks makes up the tops
of the highest ridges? What suggests that the ridges were once part of a
lowland?

In your summary pay particular attention to the several hypotheses of the
origin of the Blue Ridge. Diazrams will help to explain these. The problem
of water gaps will be deferred to report on Ridge and Valley Province.
Illustrate your history with a series ofl generalized cross sections, each of
which shows a major step in development of the Blue Ridge and Piedmont,

Label carefully and explain in text. Besides the gquadrangles and boundary,
show on map (a) Carlisle Prong (b) Mark with symbol )( water gaps of three
large rivers which cross the province from west to east into names (¢) gap of
~a stream which flows in reverse direction with name.

-~

—



GEOLOGY 130
PHYSTONRAPHY 07 THZ UNITED STATES "
Laboratory questions, Ridge anc ¥Palley, Edition 193839

Refer to geolozical maps and to models in halls,

Chattanooza (Folio ¥o. 6)e

Why has so rmich interest been aroused in accounting for the course of the
Tennessee River? Explain fully the two major hypotheses vhich have been advanced
for this particular zap but reserve discussion of their merits to sumnmary.

(Text 276-277)

Delavare Waters~p, edition of 1922,

First read the legend on the back, What evidence seen on this map has been used
to demonstrate that the region was once almost level? That since then uplift
has not been at the same rate all the time? Using one of the figures on the
back as n guide and the data obtained from the cross section in the Elkton~
Wilmington Tolio make a section which shows how it has been atterpted to attach
geologzic dates to the old lani surfnces. (Section rmst incluie coastal Plain).,

Greenland Gap; geolosical map of West Virginia,

Draw a cross section from near the NV corner southeast across the main ridges
in YW part of the map. USE SALF VERTICAL AND BCRIZONTAL SCAIES, On this show
the geolosieal formations with names of ridge formers.

Natural Bridce soecials zeolosical mmp of Virginia. See Am. Jour. Sci. 19 (1930)
257-273. Discuss orisin of the Natural 3Sridge. What physiozraphic provinces ~»
shown on the map? Account Tor the valley of Cedar Cresk in Short Hills,

Write swmary on rezulgr cutline. In the section on Toposraphy include a series.
of diasrans showing (a) monoclinal mountnin, (b) synelinal mountain, (e¢) anti-
¢linal rnountain, Also explain the criteria by vhich you can read geologic struce
ture from the contour map. In the section on History include discussion of

(a) evidences for and arainst former resi-nal and partial peneplains, (b) how
these were dnted in $he geologic $#ime geale, refer to cross
gsection of Delaware water gap, and (c) orizin of water gaps and wind gaps, the
last includin: a comparison of the several hypotheses advaaced, Show on nap

(a) water-aps with names of three rivers which cross from NW to 8W, (b) gaps

and name of two rivers from SE to W , (c¢) terminnl moraine and (d) border of
unslaciated area (map of Pennsvlvania).
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Exercise IV* Page 11 174
THE APPALACHIAYW PLATEAUS AVD) THEZ WEVER APPALACHIANS

1. Rend Section 7 of the Physiographic Diagram, dealing with the Appalsachian
Plateaus. See Article 542-3 in F&T, if need be. Why is hill country a
more appropriate term thon plateau, in naming this region? Outline the
region on your Piagram.

2o Clarksburg quadrangle, This is a representative sample of most of the
Appalachian Plateau. Note the contour interval. What proportion of the
land is in slope? 1Is the, country youthful, in early maturity, full ma-
turity, or late maturityy How hish are the ridge tops above the valley
bottoms? (This figure is the relief,) What would be your experience if
you were to walk in a straight line across the area (note degree and
arrangement or pattern of the ridge tops ~nd of the streams.’/This pattern
is called dendritic. Draw a sketch map to show the arrsngerm=nt of the .
ridge crests in the middle section of the northern thrid of the Clarksburg
quadrangle, This region was a smooth upland nges ago. How did the pre-
sent topography develop?

3+« The northern part of the Middlesboro area is in the same region as the
Clarksburg. See one of the Middlesboro mans with zreen forest over-
print. Suszest possible rersons for the large porcentage of the area
left in woods. Can you explain the loeation of the cleared are-s? This
is a regzion of serious soil erosion on most of the cleared land, Why?
Account for the location of the roadss Ths southern part of this area
is in the Tolded Appalachians,

I, Read section 6 of the Phvsiographic Diagrem, dealin; vith the Folded
Appalachians., See Articles S46 and 548 in F&T, if need be. Ouytline this
region on your mape :

5¢ The Mt, Union quadrnongl® is san excellent sample of the Folded Appmlachians,

a. How is the bed rock of this region like that of the region
irmediately to the west? How unlike? (See F&T)

be: Make a sketch map to show the arrangement of ridge crests in
the southern third of the man,

ce How does the bed rock underlying the ridges differ from that
underlying the vnlleys?

de Describe the pattern of vnlleys. In vhich direction is travel
easy? Difficult?

€e Originally, this area was entirely wooded, Describe and explain
the present woodland pattern,

fe In vhat topoyraphic position are the roads, rural homes, and
tovms?

v 6e Summary: Briefly compare the Allegheny-Cumberland hill country ( Appalachian
Plateau) and the Appnlachian ridge-and-valley re ‘ion (Folded Appalachiansj
ing

(a) pattern of ridges and valleys
(b) extent and distribution of woodland
(c) distribution of roads, rural homes, and towns.

WP The Ozark Plateau is like the Allegheny-Cumberland Hill Country, and the
Ouachita Mountains resemble the Appalachian Ridge-and-Valley Region, Draw
a line on vour Diagram to separate these two regions, (Ozarks and Ouachitas)

2e Why have these regions been of sl1ght importance as barriers to trade.
Answer all questionse
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THE OLDER APPALACHIANS

1. Read Section 3 of the Physiograchic Diagrem, dealing with the Older Appa-
lachians. Outline the Blue Ridge and the Piedmont on your diagram.

*2. The
e

3« The
*2..

*b,

Ce

Gastonia sheet is taken as a sample of the Piedmont.

What is the local relief (take the local relief of the middle section

of the eastern third of the area)? Would you class this area as plains
hill country or mountain (as defined in your text)? Tow does the re-
lief compare with that of the Allegheny-Cumberland Hill Country(of which
the Clarksburg area is a sample)? With the Appalachian Ridge-and-Valley
Region {Mt. Union sheet)?

How high atove the surrounding country is the top of Pasour Mountain?
Spencer Mountain? Account for the presence of these "mountains”. .

Ashville quadrangle is taken as a sample of the Blue Ridge.

What is the meximum relief of the middle section of the southern third
of the map? Is this area hill country or mountain, as defined in your
text?

Taking the Ashville quadrangle as a whole, what arrangement has the
ridze crests? Does the Blue Ridese most resemble the Appalachian Ridge—
and-Valley Region or the Allegheny-Cumberland Hill Country in this
regard?

See the explanation in your text, (Artiele 552), of the origin of the
lowland occuvied in part by the city of Ashville.

*lY,  Summary.

e
b

In what ways are the Piedmont and Blue Ridge alike? Different?

How does the Piedmont resemble the inner Coastal Plain? FHow does the
Blue Ridge resemble the Appalachian Ridge-and-Valley Region and the
Alegheny-Cumberland Hill Country?

Vi

NEW ENGLAND PROVINCE

l. Read Section 2 of the Physiographic Diagram, dealing with the New England
‘ Upland, Outline the region on your diagram,

*2, Much of the New England coast resembles that shown on the Boothbay sheet,

Ao
b.
Ce

3. The

*3.,.

be

What evidence of gubmergence does the Boothbay sheet present?

What evidence of glaciation?

What features help to make this area suitable for summer resorts? For
fishing? How is the location of the area involved in each of these
uses of the natural resources?

Boston sheet (posted)also shows a submerged coast line.

Name several of the small estuaries which empty into Boston Bay or
into its western extensions.

What do you think was the origin of the islands shown on this map?



GEQOLOGY 130
PHYSIOGR:PHY OF TEER UNITED STATES
laboratory-Appalachian Plateau, Edition 193%-39

Foxburg auadranglé, Pemnsylvenia, edition showing structure; (Folio ¥o. 178) .,
Study the map and see how geologic structure is shown., What relation is there
between structural and topogranhic "highs"? Explain two theories of the
bearing - this has on the erosional history of the area. In what stage of the
erosion cycle is the area now? whnt other evidence do you find of relatively
recent uplift or of increase in stream volume? Last, list in order steps in
the physiographic history of this area which are demonstrated by evidence

of this map alone.

c
~

Watkins Glen, New York: Folio ¥Yo. 169.

Locate examples of (a) mature preslacial surface, (b) post-Wisconsin gorge,
(¢) outwash filled valley, (d) stream diverted by glaciation, (@) hanging
valley, (f) youthful nlaciated valley containing lake, (g) youthful glacinted
valley without lake and not parallel to dircction of ice movement,

Flkland, Pennsylvania, zlacial geolozy efition: structure sections, Folio 93.
What dominates the topography, comstructional features of glacial origin or
erosional features of older age? Suzcest two distinct explanations of the
valley between Little Marsh and Phillips., Locate outlier$of Pottsville
formation snd account for their preservation.

Katterskill, NWew York. See International Geological Congress Guidebook 9A.
What physiographic provinces are shown. Explain with diagrﬁgs the drainage
changes which have recently taken place on this area and tell why they took
place.

In the summary include in proper places in your discussion, a statement as to
the cause of perservation of the Plateau, surmarize the problem of finding
evidence of successive uplifts in this Province as compared to the Folded
Appalachians, and the four hypothese of the peculiar glacinted youthful topo-
graphy of westemWew York. Show on mep (a) Finger Lakes, (b) Cumberland
Plateau, (c) Catskill Mts., (d) Tughill Plateau, (e) Mohawk V=lley, (f) Teays
Valley, (g) Pine Mt., Ky., (h) terminal moraine, (i) border of glaciated
erea, ( last two map of Pennsylvania.)



GEOLOGY 130 : i ‘_T,,
PHYSIOGRAPHY OF THE UWITED STATES '
Luaboratory questions, New Englund, Edition 1938-39

Eastport, Me. Geologic und structure maps. See Folio #192.
How does the topography show the geologic struct ure? What
relation exists between topography and the direction of glacial
movement? How does this bear on the amount of glacial erosion?
List in order the events which have occured since the lee re-
treated.

Housatonie, Mass.-N. Y. and geological map of Massachusetts.:
What relation has the topography tu the structure of the bed
rocks? To what kind of bed rock? <

Hartford, Conn., and map of surface geology of Conn.
Explain the two theories of the origin of the terraces. See
Bull. 47 Conn. Geol. Survey, pp. 19-27.

Rochester, Vt.
What mountains ure shown and what kinds of bed rock? Suggest
two distinct factors which helped produce the rounded summits.

Weat Polni, N. ¥. 8ee G. B. A. Bull, ¥ol. 47, 1831-18408.

List possible reasons for the crossing of the Highlands by the
Hudson River. By what name is the extension of crystalline
rocks west of the Hudson known?

Boston and vicinity, Mass. See U.8.G.8. Bulls 808,

Locate examples of drumlins. Account for the strip of land
connecting Telegraph and Great Hills with the mainland. Account
for the steep east face of Strawberry Hill., How can you tell
rock islands from drift islands?

Passadomkeag, Me. See Monograph 34, plate 47.
Draw « sketch outline of the quadrungle showing the eskers.
Whut is the origin of such ridges?

Hawley, Mass .-Vt.

Is there evidence of rejuvenation of the streams of this area?
Explain. "What kind of topography was formerly present? (State
average relief). Draw cross section to show uplift (Vert. x5).

Write summary on usuuzl outline. Include discussion of (u) why
N. E. is considered a separate province and (b) reasons for and
against ‘the existence of dissected peneplains in N. E. Discuss
local glaciation and the hypothesis of stagnation of the con-
tinentual ice sheet. On map show Mt. ionadnock, Green Mtns.,
White Mtns., Conn. vulley Triassic area, Penn. of Boston and
Naragansett Basins, Reuding Prong, Munhuttan Prong, Highlunds
of Hudson.
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GEOLOGY 130 St B Ly

PHYSIOGRAPEY OF THE UNITED STATES o

Laboratory questions, New England, Zdition l9§?€33
. ‘S ~ 'l. =

Tastport, Maine, geological and structure maps. See Folio MNo. 192.
How does the topography show the geologic structure? Vhat relation exists

" between topography and the direction of glacial movement? Fow does this

bear wpon the amount of glacial erosion? Tist in order the events which
“have occuredpv"nce the ice retreated.

—
Vs

Housatonlc, ¥ ss-N.¥y and geolog;ﬁal man of Massﬂénusetts.
That relation has tﬂe topography to-the strusture of the bed poc?s? Po
\glnd of Xed rogkf C >

fG}‘/ X~
Hartford, Ct. and map of surface geology of Connecticut.
Explain the two theories of the origin of the terraces using dl_grams
given in class. See Bull, h? t. Ceol, Survey, pPe 19-27. #a0 (X

f
L}

Rochester, Vermon% )
What fountains dre shown and wbé* kinds of bed rock? Suggest $wo dis-

t' ct factorg which helped préduce -the rounded summits, \
Weat’Pmnt N. Yo See G. S. Am, 47.-1873-18l8,

Zist four possible feasons for the cross{ng of the Highlands by the

"Hudson River. Byrwnqt name ig the e\tﬂnclon of crystalline rocks west
of the Hudson knowm? -

Boston and Vicinity) Mass. /

See U Bull, 839. Locate examples of d“um11n Aceount! for the strip

of d cennect;ﬂigfelegraph and Great Hills with the mpifiland. Aceotnt

fofr the steep éast face of Strawber*y Hill. How can you tell rock islands
m drift iglands? (—

Passadomkeag, Maine See Monograph 34, plate 47,
Draw a sketch outline of the quadrangle showing the oskers. What is
the origin of such ridges?

Hawley, Mass. Vt.

Igs there evidence of rejuvination of the streams of this area? Explain,
What kind of topography was present before (state average relief)?

Draw a cross section with vertical scale not exaggerated over flve tlmes
to show evidence of uplift. i 2

W

N

Write summary on same outline as before, Include(a discussion af/Za} why
New England is considered a separate province and (b) reasons for and
against the existence of dissected peneplains in New England, Under
glacial history discuss both local glaciation and the hypothesis of stag-
nation of the continental ice sheet. Show on map (2) Mt. lonadnock,

(b) Green Mountains, (c) White Mountains, (d) Cornecticut valley Triassic
area, (e) Penasylvamian of Boston and Waragansett Basins, (£) Reading
Prong, {§) Manhattan Prong, ﬁ?) Highlands of Hudson,



GEOLOGY 130
Physiography Of the United States
Laboratory questions, Adirondacks, Edition 1938-39.
Lake Placid, New York.
See Vew York State Museum Bull., 193, Account for the rounded mountains (two
causes). What effect did glaciation have on the drainage pattern? On topo-
graphy? (Locate examples).
Elizabethtown, New York.

How does this map show the effect on tonograbhy of faults? What evidence
of local glaciation can you find?

Lowville, New York.
Account for the level areas with kettles in eastern part of map. Where
did the glacier last longest during its melting? Compare the shapes of the

hard rock" hills with those of the "soft rock" plateau hills west of Black
River. :

On map show (a) area of intrusive igneous rock, (b) of gneiss.



GEOLOGY 130
PHYSIOZPA™HY OF THE UFITID STATES

Labo-story ouestions, Interior Low Plateau, BEdition 1938-39

Greenbrier, Tenn. see geolosical man of Tennessee
What name is ziven to the escarpment north, of Nashville? Account for it.

Georgetown, Kentucky

What name is ziven to the kin® of tonography found on tops of the +~idges?
Account for it. What suggests that relief was once less than now?
Lockport, Kentucky

Account for the Formation of the abandoned valley neer Rethel Church in SE part,
Locate other examnles of same process.

Hollow Springs, Tennesgsee
Account for the Plateau of the Barronse (see geological man of Kye)

Vienna, Illinois
What is cause of the hiszh bluffs in north part?
Draw a eross sectxon with a reasonable verticnal scale from Mermet tbrough
Ganntown N.E. to Johnson Creek to ed~e of map and account for features shown.
Vhat is bugen of th= wide valley 2rom Karnek east through Mermetl

dri
Summary as usual. Show on the B, W. cross section of Kentucky the probable
position of Highland Rim peneplain., Wh is this surface not p“e,,_ved in
the Nashville Basin? On map shov (a) limits of Blue grass =n’ Nashville
Basins (b) Dripping Springs esearpment (edgs of Chester) (c) Pottsville escarp-
ment. (d) Mammoth Cave. (e) Knobstone escarpment in Indiana (fig. 116).



GECLOGY 130
PHYSIOGRAPHY O™ THE UNITED STATES

Laboratory, Ozark Plateau, Edition 1938-39

Eureka-Harrison Folio No. 202.

Read sections on Geology an? CGeogravhy of Ozark region, Topography,
and Geologic History of Megozoic and Cenozoic. Shovw by a cross section
(structure section sheet) the three benches. Indicate the resistant
rocks causing them and the names used in Hissouri.

Coldwater, Mo. See geoglogical Map of Missouri.

Account for the mountains ané compare with a similar area in
Wisconsin, Refer to Mo. Geol, Survey vol. 10, pp. 94-109 for discussion
of entrench meanders. What explainations may apply heref?

Summary:

Show on map (a) St. Trancis l'ts, (b) Mississivpian escarpment,
(c) Boston lits, (d) Soringfield Platform, (e) Salem Platform, (f) Escarp-
rent at top of Ceambrian ss. (g) Escarpment at top of St. Peter ss,
Discuss evidence of more than one cycle of erosion.



GEOLOGY 130
Physiography Of The Uaited States

Laboratory, Ouachita lountain Edition 1938-39

Caddo Gap, Ark.

What physiographic provinces shown on this map? Describe what surface
features show this boundary on the map. Refer to Bull. 808, pl., I. What
evidence indicates two cycles of erosion (fig. 7, Bull, 808)7 Study structure
sections in above and account for the bends in Caddo Mt. and for the structure
of Nelson Mt.

Hot Springs and vicinity, top. and geological maps.

Refer to Tolio 215, What is the most resistant kind of »ock here and how
does thig fact show in the topography? Gaps across ridges narrow in the direc-
tion of dip. -Apply all criteria to Trap Mt., West lit., Sugarloalf Mt., and
Indian Mt. What causes the difficulty? Does tke rule that an anticline has
a long gentle nose and a suncline a short nose apply here?

Winding Stair, Okla.
Account for the topography near Feavener by vsing the geological map.

Little Rock, Ark.

Read the legend on back. Find the border of the Coastal Plain, Account
for differences in course of Arkansas River above and below Little Rock. What
evidence sugcests that the Coastal Plain sediments were deposited on a surface
of very low relief? That the Coastal Plain once extended farther?

Symmary.

Locate on map (a) Athens Plateau, (b) Arkensas valley section. Compare
physiographic history of the proviace with that of Ridge and Valley province,

All reports must be in long enough before the examination to permit of
grading. MO reports received later than that will be accepted.



GAOLIGY 130
PHYSIOGRAPHY OF THE UNITED STATZS

Sept. 30, 1929
For entire class:
(1) Every student should have a copy of Bowmen's Forest Physiography. These
have been ordered at Browvm's book store, corner of Lake and State

(2) Every student should have a copy of the Physiographic Diagram of the
U. S. by Lobeck, large scaie edition, printed on both sides. These will be
on s'ke at Brown's book store, corner Lake and State

(3) Read Bowman, pp. 107-126, 554-557, 572-584. If possible also references
15 or 16. Reference assigned to each student. On the latter ve prepared_to
hand in & written summary not to exceed one page in Jingth. While reading
refer constantly to the Physiographic diegram which was made for this purpose.

For 5 credit studeats:

(1) Every student should have (a) paper 85 x 11 inches. If any notus or
sketches are made on smaller sheets paste them on to onc of these. WNWotes
taken in the laboratory may be typod at homo. (b) manilla folders for abuve
in which to hand in all notes on QIEB physiographic provinco when finished.

(e) colorcd pencils not wax crayons t(d) ordinary pencil and eraser (¢) sevoral
shects of cross section paper which may if dusired be cut into strips for
profiles (f) India ink, pen and penwiper are also desirable for marking on
your dicgram etc.

(2) Bring the Physiographic diagrem to tho iaboratory. On it mark with colorud
peneil the boundarics of cach provincoe os studicd and mark in ink the boundarics
of every smell map studied oxcept statc maps. sdlso color other featurcs

o8 dirccted and adu an explanation.

(3) Kecp your notes etc uvetween periods which arc Monday and Wednosday 2;30-
4;20 The instructor will not be responsiblc for énything left in tho laboratory

(4) Students will plceasc not touch meterials left in the laborstory for other
classes,

LAURENTIAN UPLANDS-SUPZRIOR HIGHLAND
(1) On the Physiogrephic Diagram merk the boundary of the Superior Highland
using the 1328 geological map of Wisconsin and the Lake Superior modcol.

(2) On the same color (2) arvas of massive rocks, (b) areas of banded rocks.
(c) Lable . - .:Islc Royal -, Adpostle Islands, (d) color aroqunderlain
by sandstone west of Huron Mis.

(3) Questions

(o) What geologic namcs are applicd to the differeat groups of rocks colored
above?(b) what kinds of rock does cach consist of? (c) uxplain the reason
that each group mekes @ different kind of topography.(d) tatc why we know
that the Supcrior highland was once purt of a2 mountain range (e) Statc how we
know that the proseut arca of the highland is not as large as its original
cxtont. (f) How do we know that the mountains disappoared long bofore the
coming of the glaciors? (g) What do we call such an arca as thc Superior high-
land is at presont? (h) Whot turm is applicd to the isolated hills and ridges;
name several and mark thom on the mep when not shown (sce map of Wisconsin)
(i) Account for the lukes and suggest roasons for the fact that they occur
only in cortcin portions of thc arca (j) iiark on tho map the border cof the
young drift (k) What geologiczl name is applicd to this drift? (1) How do

we know that glaciation occured at differont timos? (m) Suggust roason for
the conclusion which was oncc roached thot the rogion around Wausau had nover
beun glacintod. (n) Hecount for the lovel arca ncer the torminal moreinc



Laurcatica uplonds, 2

northoast of Tausau (o) Account for tae turws Leurentian uplond, nrecavon
shicld, pru-Cumbraicn shield. (p) hy is bud rock guology of largs «ruas 8o

oorly kaown?
54) linp rand model of Lake Superimr region-mcp of Wiscoasin, 1928
(2) Drow an Bust-lust skuteh or diagromatisccetion through Wisconsin ot
lotitude of Rib Hill. Do not subdivide the rocks which are younger tacn
Combricn. what name is applivd to this group of rocks? Use¢ horizoatal scalu
tbdut half thet of mep of “isconsin, verticcl scalu not over 1 inch = 5000 i%.
Comput¢ aunount of oxoggoration., Granite is fouad at Hudson ot 375 fouky Ut
Monomonic &t 350 £+, ot iierinctte ct 900 ft,.
(b) From conclusion thct Superior upland was mede = puncplain befors Cuubrizn
time sugyest recsua for prusont alope of surfaco of the hard rocks.
(c) Draw a sketcli cross section across tie basin of Lake Superior northwest-
southeast through Porcupine its. Use horizontal scale saue as wap of Like
Superior region, vertical scale 1 inch = 5000 ft. Compute esag eration.
(d) Sug_est possible explanations for the great depth of tie Lake Superior
basin. Discuss the difference between the fold and the actual basin.
The origin of Lake Superior will be coasidered in con.sction witih tae
Interior Lowland.

Maratnon quadraagle, ' .and ausau quadrangle, Wisconsin

This area is typical of the soutiern part of the Superior higiland in Wiscoasin.
What evidence do you see that this area once had lover relief t .aa it does
today? Ix amine the mop of Wisconsin and find wiiat kinds of bed rocks occur
here. - How do they affect the topography? Wmt kind of drainage pattern is
oresent? Illustrate your coaclusion with an accurate proiile from necr tiae
southwest side of Rib Hill northeast to necr northeast corner of T.wn of
Hewitw. Vertical sczle 1 inch = 2000 ft. Lhat exaggerstion? wimt purt of
thess maps has been coverad with Young Drift? with Old Drift? sccount for
scarcity of drif+t mutericl in the villey of the Wisconsin above the flat
velloy floor, 4ccount for this level floor. Account for differeace in
topography of the old wad young drifts. On cross section show only massive
rocks and banded rocks. “Jas this area once covered by rocks li.ic those of
soutnern wisconsin? How was agc of poneplain fixed?

Suporior quadrangle, Duluth quadrongle, Wisconsin and ifinnssota

Drew en cccurate profile from Proctor to Soutacast coraer of Supcrior quad-
rongle. liako in two parts and use verticcl sccle 1 iach = 1000 ft. add
goology from map of Wisconsin showing (a) love flows, (b) sandstons and shalo,
(e¢) fuults. uwhot rolcotion hias the scndstone to the peoneplcin? Locote
shocifically (o) unaltored glacial topogrephy like teruinul morcines, (%)
abandoned loke bud, (c) postglacizl erosion valley, (d) drownod river valloy,
(¢) ridge due to tilted love flow, (f) supposcd hengling velloy

Give roasons for supposing that the blufts at Duluth are a fault scorp. Seu
Rcef. no. 15. Tho location of the boundary botwoun Minncsoto and Wiscoisin
wos disputod. Bugioest ccuse for tho location of this linc shown on the mup
cutting through the unds of docks on thc Minncsote sidc. In the suit ov.r
texes on thosc docks the question came up as to whother St. Louis Bay is a
rivor or a lakc. How would you arguc this question? Suggest origin of
Minnosotc and Wisconsin Points. Find other similer featurcs. Thy is tiae lovol
of Lake Superior now rising?

St. Croix Dalles quaarangle, Minncsota cnd Wisconsin

Locato definitoly (o) an arce of torminel morcine with lakes, (b) a pittcd
outwasia plain with lckos ena kottles, (c) veiley oroded by dreincge from the
glacicr ot time of lakus to the north, (d) ridge duc to tilted luiva flows
(such ridgus trend northonst-southwoest boeccusc of faults which locally
dopross the hard rocks. Note nerrows in St. Croix velley duc to suech ridges.
Note differcace in valloy where oxcavated in rock soutis of the Dallus and
vhere in drift farthor north.



Laurention uplends, 3

Adirondecks

Leke Placid quadrangle, Noew Yo'rk -

This is a typical portion of the Bast Central Adirondacks. Uhct evidence

do you see of fault control of valley directions? Whet kinds of rocks

tre prosent (map on boord)? Locnte examples of gledicl diversion of streams.
Account for the rounded outlines of thc mountcins. Do you find evidence of
local or Alpine as well as continentcl glaciation?

Bolton quedroangle, New York

Want kinds of rocks are present?! Account for tine stroight velleys. In wimd
directions do tho foults run? Bxplain the dificrence betweoa foult valleys
and foult line valloys. Locate some eirquus. Sxplain their origin, Account
for the larger lakes.

Lowvillce quadrongle, New York

This map shows thc western border of tho Adirondacks which follows tne

valloy of Black Rivur. Suggust possible causc for the river valloy in this
locotion. What is the ridge from Croghan south? Sue rufurenco No. 77.

hecount for its dircction with iec coming from tho wust of north. &ccount for
fit-toppud orvas with kettles and lckes in caztern pert of tho map. The
rounded hills in the castorn part of tho mop are composcd of tho old hard rocks.
Comparc their shape with the hills of sudimentary rocks west of Black Rivecr.

Elizabbhtown quadrengle, Now York

This map illustratus tho offcet of faults on valleys. Look for cvidence of
mountain or local glaciations Is therc a large amount of drift in this rugion.
Explaine

Summary.

Yrite out a bricf summary of tho Laurentian Upland in the U. S. using the
following outlinac.

Definition

Boundarics

Topogrephy, description in torms of fact without cxplenation of history.
Geology

History of tho topography

Rolation of the topogrophy and natural resources to lifc of man.

This summary KUST NOT @4CL.D FOUR (4) PaGas

Bind up both cnswors oand dircetions in a folder to¢ hand in.



GLOLOGY 130
PHYSIOCRAPHY OF TH4 UNITSD 3TATwS

Laboratory, Laurentian Uplend

General Directions
svery student taking 5 creuits is espected to put in a miniaun of 4 hours
per week on laboratory work if possible at che regular assigned hours.
Special cases will be allowed to deviate frow this program. The te«t book
is "Foresti Phy31o raphy" by Bowmen. dvery student ineluding those taking
3 creditd sliould lave a copy of the large scale physiographic diagram of the
United States by Lobeck. These are—en sate at—3rowns beek-storeseorner
State and-Lake, Those incenuing to teach are urged to buy the edition waich-
is printed on only onc side of the paper and to have this sectioned and
mounted on cloth, This diagram should be at hand while reading t.e text
as it locates nearly &all the places there wentioned., It is a good idea to
bring it to all meetings of the class. Students taking laboratory work
should also have typwriter size paper, covers for landing in noves on such
paper, clips for fastening togetner notes, ordinary pencil and eraser,
colored pencils preierably not wax crayons, some cross section peper,
red ink for markin; on physiographic diagram.

F r every province studied mark the boundaries on your diagraa ia ink; also
locate the limits of every small map (not state maps) used in the laboratory.
Keep notes etc until ready to hand them in for there is no chance to leave
anything in the laboratory. STUDENTS AR4 Ru(UuwSIED NOT I'0 HaDLs SPuCLiiwiis
alC, left for use of other classes and to WOT LuAVa ANY LAPS O [Hw [aBlL.d
wiien through with them. Please return all wmaps to small room adjacent to the
lasoratory. DO NOI L.AVs ANY LIAP HANGING OViIR THa L..CK30ARD

In merking the boundaries of the Superior Highland use the 1928 map of /dis-
consin. siplain why it does not agree with the line shown on the physio-
graphic diagram., Study the geological modek of the Lake Superior region in
hell and locete typiccl areas of (a) massive rocks and (b) banded rocks or
layers of rock of vurying herdness. .hai a,es of rock are com.on in each of
hese twe rov- ’ Axplain the reasons for the different kina of topography
made by the two groups. Locate typical exaumples of each and illustrate
with sketciies showing rough crosssections. hy do we kno. that the Superior
Highland was once part of a mountain range? How do we know that the preseant
area of the highland is not as large as the original extent of tlee mountains?
How is the geological dzte of the removal of the mountains determined?
How do we know that this took place long before the coming of the glaciers?
Jhat physiographicteru is applied to the topography of the Superior Highland?
lhat term is applied to the isolated hills and ridges or ‘ranges? Locate
some of these giving their names, Jhat kinds of rock are most comu.on in
them and why: Note thut lakes are not uniformly distributed, Give the
three general classes of lekes on the basis of origin, How do we know that
all the area of the Superior Highland was not gLaciated at the same timel
Using the 1928 map of «#isconsin mark the boundary of the Youag or .isconsin
Drift. Why is there difference of opinion as to whether or not the area
around Wausau was ever zlaciated? Account for the terms Laurentian Upland,
Archean shield, Pre-Cambrian shield. Jh y is bed rock geology not shown
ovelllbrge areas? Tllusirate the relation of the 3uperior Highland to the
vadjacent province by means of a rough cross section through Jisconsin at the
lztitude of Tausau. In drawing cross sections or profiles remember that the
vertical scale must not be exagger@ated too much. Do not represent rocks
vhiech dip less than 1 degree (92 feet per mile) as having high angles of
inclination., For such a section make it about the length of a page and use
a vertical scale € not less than 5000 feet per inch. Remember that the
highest altitude of the general upland is about 1500, the top of Rib Hill
(recment deter:iaation) is 1927, Lake lichigan 58l. Granite or %Pner hard
rock was struck at iMarinette” at 900 feet below surface, at msnomle, Duna Co,,
at 350 and at Hudson at 375.
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liaration and Jausau cuadrangles, Jisconsin; 1928 geological #ap of Jisconsin
I'nis area is typical of the southern part of the Superior Highland in Jis-
consin, Jhat evidence can you find on this map which indicates tnat this
area oWce had lower relief than it does tofoy? /h.t kinds of bed rocks occur
in this area?! How do they affoct the topography? hat is the drainage pattern? .
What relation has part of it to the structure of the rocks? .ixplain fully.
Was this area all glaciated? #£xplain difficulties of tellifig in field and on
meps Account for the topaegraphy of the eastern part of the Jausau quadrangle.
Account for the flat floor of the larger valleys: Is there reason to think
that this aree was once buried by the younger sedimentary rocks which are

now confined to lower areas to west, south, and cast?! 4ixplain fully.

Superior and Duluth quadrangles, Jisconsin-iiinnes$ta; gelogical map of west
end of Lake SuperiQr

These maps show the west end of the trough in which Leke Superior is situated.
This trough is lower than the peneplain remnants to south and north and differs
from them in being underlainby sandstone and shale instead of hird rock.
Suggest three distinct and possible explanations of the trough and twe distinct
explafigions of orosion within it. Is there any reason to think that another
fault occurs aldng tie north shore?! Locate definitely (a) unaltered glacial
depositional topography, (b) lake bottom topography formed when ice occupied
the east end of Lake Superior, (c¢) postglacial erdsion valley, (d) drowned
postglacial valley, (e) spit enclosi ng XA¥ bay, (f) drowned natural leves,

() submerged meander as shown by boundary line between states as here given,
(h) ridge due to tilted lava flow, (i) ridge due to intrusive igneous rock.
Notice the liinnesdta docks which cross the State Lines, This led to an effort
by the city of Superior to tax these docks, In the resulting suit before the
Us S, Supreme Court it was brought out that the boundary should follow the
"mein chennel" of St. Lou.is Bay, FPhysiographers testified that this ment

the river channel before the water rose,but the court dodged the question of
“shen does a river become a lake®by saying tihat boats always went the shortest
way anyhow, the lineé nou dredged straight through the Bay and uecided in favor
of lidnnesota, .y is the water level rising?! Does it look as though this

is a comparatively rapid process? d4xPBlain.

Houghton and Calumet Special quadrangles, .dchigan, ;

Jha% topographic feature is sgown ingpar% by theae'm§§?%°5ﬁ§§§u§¥“&§$ %HesuP' e
escarpment on west side of Portage Lake., Account for tne difiereance between
the topography of South Range and the rest of the area. Sugyest possible
origin of the valley vhich crosses the peninsula at Houghton. Ay .as a canal
needed to complete tias route?! How ¢an the direction of dip and strike of

rocks be told from the mup. Account for the alternating valleys and ridges.
Can you locate any beueld of higher levels of Lake Superiorf Account for the
wnplex area northeast oF the Portage Lake Ship Canal close to the beach of the
present lake., Account for the deltas near Moughton ulith are covered with

brovn dots. Jhat does this indicate? Locate other deltas., /hy are there

none in Leke Superior?

f/ﬂjealthwood quadrangle, .innesota and map of glacial geology of iinnesota
[ Accouat fot the lake basins, Are they #£ all the same kind? xplain possible
origin of the ridge on the the north beach of [dille Lacs Lake.

Denzer quadrangle, .Jiscoasin and geological map of Jisconsin

This map,vhich is old and very poorly surveyed,suows part of the Baraboo Range.
Note the large flat uplands in the central part of the map. The quartzite here
dips at least 15 degress to the north. Sug est two distinct and possible

mo.e8 of origin of these uplagds. HNote the isclated hills c¢f quartzite which
rise through the uplands of s®d.imentary rocks further west. Account for the
narrovs of Narrows Creek and Baraboo River, Locate the terminal moraine of the
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Young Drift and account for the flat areas west of it. Wkt was the condition
\_in the valley of the Baraboo when the ice was at the moraine?}

Lake Placid quadrangle, New York; geological map of New York

What evidence do you see of fault coutrol of valleydquptlonsf dxplain the
difiereace between“fault valleys”and“fault line valleys. Jhat kinds of bed
rock are present? Locate examples of diversion of streas duse to

glacial deposition. Account for the rounced outlines of the mountains.

Do you find evidence of local or Alpine glaciation as well as of continental
slaciation? ZExplain,

Bolton quadrangle, Nev York

What kinds of bed rock are present! Account for the straight valleys. In
vhat directions did faulting occur? Locate several cirques and explain
their origin.Account for the larger lakes.

Elizabethtovm quadrangle, New York

This map illustrates the effect of faulting on the drainage patiern. Is fuere
evidence of local glaciation and wherel Is there a large amount of conbizental
glacial drift here. sxplain.

Sumiary
A vritten summary of the features of each province is to accompany the notes
on the fof§01ng questions, In general the shorter the sumaary the betier
provided % is adequate and clear, Notes and sumuaries may be typewritten
if desired. Last date for handing in is given at end of each exercise.
The physiographic diagram need not be hanued in with each set of notes.
The folloving outline is satisfacb¥y but need not be folloved in exact order
if it seems best to alter it somewhat.
Definition of proviace.
Doundaries of the province end its main subdivisions.

?7T0p0graphy, a description in terms of fact without any explanation of history
Geolqu, a brief stateunent of the kinds of rocks present and taeir structure

vitiout “~tails of origin and history of the rocks.

_History of the present topography

" Brief swamary of the efisct of the topography and principal natural resources
on the life of man in the province, This can be based on information picked
up from maps, field trips, and the text and need not be exhaustive.

LAST DATE FOR THIS 2{ERCISE OCT. 13
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Loboratory, Laurcntion Upland

Evory studont taking this courso for 5 crocdits is expoctod tQngt in a quw
imum of 4 hours per wook in tho laboratorye 4s far as possiblc it 1s cxpocuod
thot this will be done ot the regular periods. Whon Room 206 is occupicd by
othor classes mops mey be tokon to Room 212, PLEASE RETURN THESE AFTLR US ING.
Snoeinl pormission should be sccurcd boforo romoving any map to ony othor placc.
When finished with maps the last porson using thom will ploasc park thoy on
top of tho mop case in the smoll room oponing off 206 . Evory five crodit student
must have o copy of tho LARGE SCALE Physiographic Diagrom of the Unitod St§ta§
by Lobocke Tho cdition printcd on only onc side of the paper is bost and lt.ls
gtrongly adviscd that the mop be cut into soctions cach about ~the size of this
shoot and mountod on unbleachod muslin leaving of loast % inch botwoen adjacont
sheobss Bring this mcp to class as it holps to soo what is boing pointed out on
the wall mape Uso it also for studying as it locwtos almost all placos monﬁiQnod
in the toxt. 4&ll notes must bo handed in on popor the size of this shout ( 85 5
11 inchos). Usc o cover fostoning looso shouts in tny desired way. Cross soceion
papor, proforcbly 10 or 20 divisions to the inch, will be uscd for scctions.

This ccn bo eut up into norrow strips but if so coch should be pasted to o rogulor
sizo shout of plain papor boforo handing in, Inking in of the Physiogrophic
Diagran con be done =i home; rod is bosts  Colored poncils, NOT wax crayoins,

arc dosirable, . All thot is nouded in tho laborctory is ordingry poncil and crasor.
Thore arc no facilitics for lowving supplios frow one poriod o the noxt.

Notes may be takon home for typing. PLEASE DO NOT HANDLE specimens loft in 2006
for othor classes and ploasc soo thot no wall maps arc left honging over the
blackboard, PLEASE 5DB& THAT T4BLES LRE CLIARLD WHEN TIIROUGHS

The Physiographic Dingran is uscd o show the boundarics of cvery provinco
gtudics and of such subdivisions and othor foctures os may be indicated in the
dircetionss Tho boundorics and nwmac of overy quadrangle studis§ arc also to
be indicatods . Use large wall nop of Us S. to gob thosoc. Paysiogrephic
boundarics noy bo obtainoed from copy of Fomomom nap of Us S. on mop rack.

Mork tho boundarics of dic Laurcntion highlond on the Physiogrophie diagron,
Uss 1928 map of iisconsia cnd map of Loke Suporior rogion to supploment and
correet the Fonnenman nop, | In your sumnary oxplain (o wh y some of this boundory
is not woll knowm, (b) vhy rucent changes hove beon mado in it. Do not show tho
“omaller isolatoed arces of old rocks as thoso should propoerly be troctod with tho
Interior Lovlands.

1928 goological nap of Wisconsin, ncp of Loke Superior Rogion, modol of samo in hic
vwhat gonoral nauo is aopplied to thoe ogo of $he bod rocks of the Laurnctian Upland?
Whot kinds of rocks occur? Usc the logund for the Lake Superior saadel and nap
to list the age subdivisions of the Laurenticn Upland rocks. Divide those rocks
into two goneral classos based on their offoet on topogrophy. Under oach list
tho kinds of rock and the age nomos. Be surc you understand tho differonce bulwocn
thoso two things as well os tho difforcemt offcet on crosion, Illustraic cach
gonoral elass by o dicgronotie soction, Stote vhoros an oxample of oach nay bo
founde On your Diagran color in the Kowoonawon, also tho croa undorlain by
sandstone closc to Lako Buporior, woest of Morquetio, Michigan, In your swiiary
ronouber $o cccount fro the torns Lourcntion Upland, Archean Shicld, pro=Combrion
hiold and oxplain fully hov wo know that this aroc was (o) once mountainous ond
(b) mmich larger than it is now,

1928 nop of Wisconsin (corrcected) cnd nicp of concoaled pro=~Conbrian,

Using thoso two mops construct o cross scction north-south through Wisconsin
using samo horiaontcl seale os tho nops. . Vortical scale must not oxcoud 5000
foot por inche as halp follow eross scction 2, 1911 nap of Wisconsin
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Thoss sections shov sonctiing about like what is oxpocted in relcotion of vorticel
to horizomtols Romomber thot you should nover indicaice rocks whieh dip loss thon
1 dogree or 92 foot por milo os having o stoup dipe Do not abiocupt to show
dctails of the surface outside the Lourmntion or Superior Upland ot proscente

The scetion should include the Baraboo Bluffs to show why isoloied crcas of pro-
Cambrian occur out in the Imburior Lowlpnd. Do not attompt to show details of the
pro~Coml.ozir <+ . . rogk struchure, ib Hill, tho highest known point in
Wisconsin, clovation 1927 foot, should e includod in the scctions To help with
clovotions (a) soe scetions on 1911 map, (b) sco list of clovations in Wisconsin,
back of Bullotin 36, Wisconsin Geol. and Nat, Histe Survey, in library, (¢) use
othor maps in loborabtory., Got pro~Cambrian elovotions from mop in laboratorye

Marathon and Wousou quadrongles, Wisconsin; 1928 geological mop of Wisconsin.

How do you know that this arca once had highor relicf than it doos nowd Waat on
the topograophic map suggests that it once had LOWER relicf than now? Whot kinds
of bod rocks occur hore? What agos? What is tho drainage pattern? What rolation
has it to roek siructurc? Do you find cvidonce that cny part of thusc maps

was affoctol by the Young glaciation, by the 0ld glaciations? Why is no offcct
of the Old glaciations found? ixplain the difficultics of telling whother or
not such an arca was glacict#d, which you would meet with in the ficld.

Account for thc flat floors of the larger valloys. Is there reason %o taink that
this rogion was once coverod by the rocks now found in tho Interior Lovland!?
Expleoin fully including what has happoned sinco such cover was romoved,

5
Houghton and Calumet quadrangles, Michigan; goologiccl map of Lake Superior Rogion
How do %hese waps indicate tho structure and noture of thoe boed rocks? Explain

by drowing o cross sceetion with horizontal scalc same as mep and vertical scalo
oxcggorated not more than 5 timoes, Show your computotions in notes. Account for
tho groat oscarpment along the southcast side of the Copper Range. 4Account for
the differonce bobwecn the topography of South Range and the rost of the arco.

Can you locate cny of tho sbandoned boach lines! If not study mep from Prof.

Paper 154 A on nap rock. What process closced the crosional ( proglacial) gap

near Houghton so that o ship canal was nooded? Vhat relation have the highest rock
ridges to tho Lake Suporior pcncplain?

Suporior and Buluth quadrongles, Wisconsin-Minncsota; geological map of west ond
of Loko Superior.

Thesc maps show the west cnd of the Loke Superior itroughe Notc rclation of this
part to tho Loke Superior synclinc. Noto the absonce of any rcemmant of the Lake
Superior ponoplain in the troughe Dis.cuss possiblc cxplanations of this fact and
diffcront possiblc agonts of crosion. Postponc discussion of origin of Lake
Superior basin until sumaary of provinces Locatc definitely with rcefcrence to
cither othor foaturcs or by sceltion, towm,and range: () unaltered glacial dop-
ositional topography of the Young glaciation, (b) glceicl lake bottom topography
including cxplanction of the lake, (c¢) postglacicl crosion velloy, (d) drowmed
postgloeial crosion valley including cxplenation, (o) lake spit, (f) drvmed
natural lovee, (g) submergcd mcander as showm by stato. boundary, (h) ridge due

to inclined lava flow, (i) ridge of intrusive igncous rocke. N.to the docks which
cross tho Minnesota-Wisconsin line as hore mappeds Their building lod to o
boundary controversy in which physiogroply .« wabinportaont.  .:%. The

boundary was defined as the "main channel." Knowing the rocont physiographic
history of tho Bay proparc a case for both the rival stotes which dosirod to tox
thoso docks, It must be rocclled that boats never followed thoe old submergod
neander but cub - aeross the boy along a straight line now drodgoed.
Actucl docision of the Suprome Gourt will be given in class. Do you think dhat
the water lovel may still be rising and why?
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Woolthwood quadranglc, Minnosota; map of glacicl goology of Minmausota
Account for sovercl types of loko basins on tho quadranglos Sug.cst origin of
low ridgc on north beach of Millo Lacs Lake. :

Leko Placid quadranglec, Now York: geological map of Nuw York

What is tho bed rock of the quadrangle? Account for the rounded outlines of tho
mountains ziving two contr¥buting causvs, What cficet did glaciation have on tho
stroams of tho croe? Was glociation all of samo kind? Bxplain fully how you
know this. Bxploin the differonce botweon a "fault velloy" and o 7 . "faoult.
linc valley®. Which kind is prosent here and how known.

Bolton quadranglc, Nuw York
Sane quostions so for as thoy apply es for Loke Placid. Bo not ropopt noedlessly.

Sun. .oxry

Whon you complute your notus and diagrams thoy nay be typced if you desirc.
answores hended in should always be explicit wnd umcke cleor just what thoy arc
about, For instance to just scy "Yos™ or "No" to a guostion is not ocnough.
Make it €loar to anyonc just what it is 211 about.

Aftor your answors to questions add a VERY BRIEF SULLLRY of the physiographic
province, This summery should so for os possible avoeid tho style of troatuont
given in your toxt book. LENGTH LIMIT FOUR(4) poges will be sirictly cnforcod
in order to insurc condecnsation to cbsoluto cssontialse The following outline
socns to be satisfachory for most provinces although it may be alieroed if found
nocossary.

Dofinition of provincc. Moke this first in TéRMS OF FuCT olthough an
oxplontion in tcrms of INTERPRET.LTION MaY Bl ADDED. For instaace
if you say"a rogion of crystalline rocks with low rcliecf" i% is
o statomont of obscrvable facts but if you say " a penoplainced
mountain range" that is intcerprotations Reoumcmber thot many
intorprotations cre subject to rovislon as scionce advancos but
facts arcv not changoed, only addod toe

Boundarios of the province and its mein subdivisions

Goology. Make a vory briof statouaont of the kinds of rocks cad their
gtructure without uuch siress on age, dutdi ls of origin or
history of formation of the rocks ozcept insofor as it afiocits
presony condibions of the surfaccs

Topography. Mlakec this so far as possible o description in toras of fact
and dofor the intorprotation of history $o tho noxt soction.

History of thc topography.

Illustrote your sumiary with cross soetions or diagrams which have been
ziven in class or you have adopicd from the toxt book to suit your ncudss Do noi
-‘copy without changc.

THIS EXERCISE IS DUE OCT. 14, No cxtonsion of time without
zood causo oxXplained in advancc,

o
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Leboratory questions, Laurential Upland, edition of 1934

Every studont who takes this course for 5 crodits is expecied to
put in a minimum of four (4) hours a woek on laboratory work, It is
vory important to keep this work up to date: DO NOI LiT YOURSELF GET
DEHIND. Unless othorwise stated in class all roports arc duc the day
the NEXT province is bogun in class. Ovorduc reports hold up the roturn
of those¢ whieh have beon handed ine Unoxcuscd overduc reports LY D&
DENIED ANY CREZDIT, Ordinarily all laboratory work will be donc in
Room 206. If you have to rcmove any maps PLEASE RSTURN THEM T OlCE.
Maps should not b ¢ takon from the building or to ofiices without pormission.
Please pick up all maps on the tablos when loaving the room and place
thom on %0p of onc of the map casos, Ploasc do not loave dny wall mops
hung on cithor tho blackboard or the mop racke Maps will bo furaishoed
on which to show the boundarics of all provinccs and the LOC.TION OF .LL
SMAL:. MAPS uscd. Maps of physiographic provinces, goology, and physio~
graphic featurcs arc available in the loborotory. Consult reforcnces in
library or models in hall whencver nccessary. Koop rough notcs in poneil
which may be inkod in if drawings, copied in ink or typewriting if
srition. GQomploto roports should be handod in on 8z" X 11" papoer in
a foldors < shoct or two of cross scetion paper may bo usod. Usc of
colorcd poneils adas to offoctivoncss of diagrams. DO NOT USa VAKX
CRAYONS. OColorcd poneil may be made $o look betiéor by rubbing with
o serap of blotting pepor or with cloth dippod in purc gasoline or bonzino.

On your goncral map show not only the corrceted boundery of the provinco
but color in (o) arcas of Loke Superior sandstone (sco model in hall),
(b) Middle and Lower Kowoonawan lava flows, (c) Huronian rokks.

Contrast (in notcs) the topogrephy of these throc divisions with that of
the massive ignoous and motamorphic rocks cnd oxplain why there is a
differcncc. Ixplain why this difforecncc is not shown at all places.

Using tho 1928 (smcll) goological mo) of Wisconsin, the map of tho
surface of the buriod pro-~Cumbrian rocks, and the large scale goological
mep of Wisconsinh construct on samo horizontal scale as the small map

and a verticel scalo of onc inch to 500C foot a cross=soction of
Wisconsin clong an cast~vest linc through Rib Hill ncar Wausau.

You moy lump all the pro=~Combrian rocks in onc color or pattorn and all
tho Qombrion and lator doposits in another,

Marcthon oxd. Wousau, Wisconsin. Sce al go goolggical mapss

What ovidencecZes ean you discovor which indiento that this arca orit had
o highor roliof than it now has? Drow a cross suction across tho %alloy
of tho Wisconsin some distance north of Wousau. Moke it sovoral miles
long so os o include somc of tho rolling uplands. Vertical scale

not ovor onoc inch to 2000 fcot. Horizontol seale same ag maps. Roasoning
from this soction did or did not the arca onec heve a lower relicf than
it docs now?! Roconcilc thoso two resulis. Make a small outlinc of the
two quadronglos and shov on it (o) crea coverod by Young (Wisconsin)
drift, (b) arca covercd by Old drift, and (¢) arca vhich may not have
been glaeciateds Study original map and then toll how theso three arcas
differ in topography.If you wont in tho ficld would you find it as casy
to tell vhat part of the arca had beon glaciatod as it is around Modison
Explain fully. what if any rolation do the streom valleys of this arca
have 40 the rocks? Explaine Bxplain the flat floors of the large valleys.
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Houghton ond Calumet, Michigan. Mcko o suall slobtch without much cxaggor-
otion of vortienl scalo shiowing the guologieal structurc of this ridge.
Consult goological nap of Lake Superior rugion but rocell whet hos boon
oxplained in class cbout the kind of fauld vhich occurss Consult nap

from Proffcssioncl Poper 154 cnd thon doseribe the differonces in topog-
rophy cbove and below tho highost boach lino, What is proboblc origin

of tho gap through the ridge? Waes tho loko proscnt thon? How could =
stroam come to disrogord rock structuro? Ixplains.account for <the

hl

groct oscarpuont of southoeast sidc of the Ranges

Supcrior cnd’ Puluth quadrangles, Wisconsin~Minnesotz, Scc map fron
Wiseonsin Bull, 25 cnd from it construct a skutch cross=sceiion showing the
rclotion of this volley to tho main syncline to the southoasts. Sce also
nap of Loke Suporior rogion. In noking such a soction rumemboer thod

HSATNESS AND DEFINITZNESS count, Don not draw any line unloss you ore
surc it is going to moon somothing., Do not oxaggerovs vervical se.lo

t00 much ospocially in foldod rock arcaos. Show only {2) Kovoenowan
lava flows and (b) sandstonces. account for tho cscarpunont south .of tho
lokos aaccount for cseorpnent north of the lako (30u discugssion in
Honograph 52). Mcko a table showing physiogrophie significance of:

) liinnesota Point, (b) irrogular topography in cxireic south of uop,
(e) Manitow Falls, (d) smooth topography o Suporior, (¢) V-shapod
valloy of Nemadji River, (f) shore ridge of Spirit Loko, (g) shorcline
of Ste Louis Bay, (h) curves in stabo boundory. For the last sco pp.
446~152 now cdition of Wisconsin Bull, 36, Writoc o bricf sumaary of
how physiography ontorod into this boundory disputo.

Lake Plaecid, Now York Sco goological map of Now York stavos

That is the bod rocks of this aroems Account for the rounded outlings

of the mountcains giviag two contributing causcs, Whot offeccts of glac—
iation on stroom patiocrn can you distinguish. 3c spocific. Do you find
dofinito ovidonce of two difforont kinds of glaciation? Whore! Ixplein
wvhot is mont by tho torn "fault valloy" and "foult lianc valloy". Can
you locato an oxomplo of cithor oan this mep? Explain fullys

finished clsoviiore if you desire. Howuver, do not cut your regular

loboratory poriods %o do $his but stort ahoad with noxt province as soon

as dircctions arc roady.y
3

Swmiary. Jhen you hove complotod your notes tho surmary coan bo
f
0

cke all answors oxplicit and not just "yos"™ or
"no". Maoko it cloaor to overyonc just what you aro trying to say.

aftor $ho answers to the forogoing quostiouns writo a briof (LILIT FOUR
PLGES) surmory of the prowvinee on following outlinc, :

Dofinition of province, first in torns of FACT thon if nccossary in
torms of INTURPRETAION. Givo briofly any alternative naucs for the
provinece and cxplain how doriveds

Soundarics of the province ond its ncin subdivisions noi morcly
what it adjoins but the naturc of {he boundory as oscarpment, change in
goeology, cdgo of glaeial drifd; ctes In this province oxplain tho
difficulty of cxcet location of somc of tho boundeory.

: Goology, o vory bricf staotmont of tho kinds of bed roeks, glacial
drift, cte.without nuch attention to goologiecl age or debails of origin.

Topography in torms of faets.

.History of tho topogrophy, that is tho intorprotaion of tho
forogoing information on goology ond topgraphy. In this provincc do not
forgot.to oxplodn fully all coconticl stops inprigin of preosunt surface.
USE DIAGRAIS whorovor this holps but MAKS THI! A PiRT OF THZ DISCUSSION.
Do not forget the discussion of tho origin of the basin of Lako Superior.
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GEOLOGY 130
PHYSIOGRAPHY OF THE UNITED STATES

Laboratory questions, Laurentian Upland, edition of 1936

Every student who takes this course for 5 credits is expected to put in a
minimum of four (4) hours a week on laboratory work. It is very important to keep
this work up to date: DO NOT LET YOURSELF GET BEHIND. Unless otherwise stated in
clags all reportd are due the day the NEXT province is begun in class. Overdue
. reports hold up the return of those which have been hended in. Unexcused overdue
reports MAY BE DENIED ANY CREDIT. Ordinarily all laboratory work will be done in
Room 212. If you have to Yemove any maps PLEASE RETURN THEM AT ONCE. Maps should
not be taken from the building or to offices without permission. Please pick up
all maps on the tables when leaving the room and place in a net pile on small table.
Maps will be furnished on which to show the boundaries of all provinces and the
LOCATION OF ALL SMALL MAPS used . Maps of physiographic provinces, geology, and
physiographic features are available in the laboratory. Consult references in
library or models in hall whenever necessary. Keep rough notes in pencil which may
be copied in ink or typewritten. Complete reports should be handed in on 8x"x 11"
paper in a folder. A sheet or two of cross section paper mey be used. Use of
colored pencils adds to effectiveness of diagrams. Colored pencil may be made to
look better by rubbing with a scrap of dlotting paper or cloth. Wax crayens smear
badly and should iLe avoided.

On your general map show not only the corrected boundary of the province but
color in (a) areas of Lake Superior sandstone AKU (see 1935 map of Lake Superior
region), (b) Middle Keweenawan lava flows Akmb, (c) Mesabi and Gogebic range (see
model), (d)borders of young and old (pre-Wiscomsin) drifts., Contrast (in notes) the
topography of these three divisions with that of the massive igneous and metamorphic
rocks and explain why there is a difference. Explain why this difference is not
shown at all places.

Using the large geological map of Wisconsin, the black line map of the surface
of the buried pre-~Cambrian rocks, comstruct on 2 vertical scale of one inch to 5000
feet a cross-section of Wisconsin along 2 north-south line through Rib Hill near
Wausau., Mold section 10 inches long. You may lump all the pre-Cambrian rocks in
one color or pattern and all the Cambrian and later deposits in another.

Marathon and Wausau, Wisconsin. See also geological maps.

What evidences can you discover which indicate that this area once had a higher
relief than it now has? Draw a cross section across the valley of the Wisconsin
some distance north of Wausau several miles long so as to include some of the rolling
uplands. Vertical scale not over one inch to 2000 feet. Horizontal scale same as
map. Reasoning from this section did or did not the area once have a lower relief
than it does now? Reconcile these two results. If you went in the field would you
find it as easy to tell what part of this area had been glaciated as it is around
Madison? Explain fully. What if any relation do the stream valleys of this area
have to the rocks? Explain. Explain the flat floors of the large valleys.

Houghton and Calumet, Michigan. DMake a small sketch without much exaggeration of
vertical scale showing the geological structure of this ridge. See 1935 map of
Lake Superior region. Consult map from Professional Paper 154 and then describe
the differences in topography above and below the highest beach line. Explain
Account for the great escarpment of southeast side of the Range.

Superior and Duluth guadrangles, Wisconsin-i{innesota. See maps from Wisconsin
Bull., 25 and blue print map of Superior structure and from them construct a sketch
cross-section showing the relation of this valley to the mainm syncline to the
southeast. In making such a section remember that NEATNESS AND DEFINITENESS count.
Do not draw any line unless you sre sure it is going to mean something. Do not .
exaggerate vertical scale too much especially in folded rockrareas. Show only



Laurentia} Upland, p. 2

(¢) Keweenawan lava flows and (d) sandstones: Account for the escarpment south of
the.luke. Jdccount for escarpment north of the lake (See discussion in Monograph
52)s liake a table showing physiographic significance of: (a) Minnesota Point,
(b) irregular topography in extreme south of map, (c) Manitou Falls, (d) smooth
topography at Superior, (e) V-shaped valley of Nemadji River; (f) shore ridge of
Spirit Lake, (g) shor=line of St. Louis Bay, (h) curves in state boundary.

Lake Placid, Wew York. See geological map of New York state, That is the
bed rrclt of this area? Account for the rounded outlines of the mountainsg giving
two contributing causes. " What effects of glaciation on stream pattern can you
distinguish. Be specific, Do you find definite evidence of two different kinds
of glaciation? There?

Mop of bottop of Lake Superior-see also same map in guide book of Kansas
@Giclogical Society p. 226. (PFaults incorrectly located on this map.)

3

That explanatibns might account for the steen siones of (a) northwest shore,
(b) northeast shore, (c) north side of Keweenaw Poiat, (d) northwest side of Isle
Royale, Account for the platean of the Apostle Iglands. Account for the enclosed
depressions in eastern part of the lake. Account for the submerged ridge north-
east from Keweenaw Foint. :

Surmary. Then you have completed your notes the summary can be finighed else~
where if you desire. EHowever, do not cut your regular laboratory periods to do
this but start ahead with next province as soon as directions are ready. liake
all answers explicit and not just "yes" or "no". Illake it clear to everyone just
what you are tryping to say. After the answers to the foregoing questions write a

=

brief (LINIT FOUR PAGES) summary of the province on following cutlines

Definition of province, first in terms of FACT then if necessary in terms of
INTERPRETATION, Give briefly any alternative names for the province and explain
how derived.

Boundaries of the province and its main gubdivisions not merely what it ad-
joins but the nature of the boundary for instance as "escarpment", "change in
geology", "eGge of glacial drift", etc. In this province explain the difficulty
of exact location of some of the boundary.

~ Geology, a very brief statoneat c¢f the kinds of bed rocks, glacial drift, ete.
without much attention to geological age or details of origin,

Topography in terms of facts.

History of the topography, that is the interpretation of the foregoing in-
formation on geology and tonography. In this province do not forget to explain
fully all essential steps in origin of present surface. USE DIAGRAI'S wherever
thig helps but MAKE THENM A PART OF THE DISCUSSION. Do not forget the discussion
of the origin of the basin of Lake Superior.



GEOLOGY 130
PHYSIOGRAPHY OF THE UNITED STATES

Laboratory questions, Laurentian Upland, 1937-38

Every student who takes this course for 5 credits is expected to
put in a minimum of four (4) hours a week on laboratory work., It is very
important to keep this work up to date: DO NOT LET YOURSELF GET BEHIND, Dates
will be given in class. Overdue reports hold up the return of those which have
been handed in, Unexcused overdue reports MAY BE DENIED ANY CREDIT, Ordi-
narily all laboratory work will be done in Room 212, If you have to remove
any maps PLEASE RETURW THEM AT ONCE, Maps should not be taken from the build-
ing or to offices without permission, Please pick up all maps on the tables
when leaving the room and place in a neat pile. Maps will be furnished later
on which to show the boundaries of all provinces and the LOCATION OF ALL SHALL
MAPS used. Maps of physiographic provinces, geology, and physiographic fea-
tures are available in the laboratory., Consult references in library or models
in hall whenever necessary. Keep rough notes in pencil which may be conied in
ink or typewritten., Complete remorts should be handed in on ginx11" paper in
a folder, A sheet or two of cross section paper may be used, Use of colored
pencils adds to effectiveness of diagrams, Colored pencil may be made to look
better by rubbing with a scrap of blotting paper or cloth, Wax crayons smear
badly and should be avoided. General map should be kept up to date and handed
in whenever called for..

Using the large geological map of Wisconsin and the btlack line map
of the surface of the buried pre-Cambrian rocks, comnstruct on a vertical scale.
of one inch to 5000 feet a crogs-section of Wisconsin along a east-west line
through Stevens Point. Make gsection 10 inches long. You may lump all the pre=-
Cambrian rocks in one color or pattern and all the Cambrian and later deposits
in another. (See Bull, 36, 390-395).

Marathon and Wausau, Wisconsin. See also geological maps and Wis,
Bull. 16, 592-600; 36, 369-375. What evidences can you discover which in-
dicate that this arez once hzad a higher relief than it now has? Where are re-
mants of the peneplain still preserved? Reasoning from these areas did or’'did
not the area once have a lower relief than it do=s now? Reconcile thase two
results, If you went in the field would you find it as easy to tell what part
of this area had been glaciated as it is around Madiscn? ZExplain fully, What
if any relation do the stream valleys of this erea have to the rocks? Explain,
Explain the flat floors of the lar.. valleys.

Houghton ana Ualumet, Michigan,. Make a small sltetch without much
exaggeration of vertical scale showing the geological stmacture of this ridge,
See 1935 map of Lake Superior region or consult map of structure, Consult
map from Professional Paper 154 and then describe the differences ip topow
graphy above and below the highest beach line, ZExplain, Account for the
great escarpment of southeast side ef the Range. ;



Superior and Duluth quadrangles, Wisconsin-Minnesota. See maps .
from Wisconsin Bull, 25 and map of Superior structure and from them construct
a gketch cross—sgection showing the relation of this valley to the main syn-
cline to the southeast. In making such a section remember that NEATNESS AND -
DEFINITENZSS count. Do not draw any line unless you are sure it is going to
mean somethings Do not exnggerate vertical scale too much especially in
folded rock areas. Show only (a) old hard rocks, (b) Kewecnawan lava flows,
and (¢) sandstones. Account for the escarpment south of the lnke., Account
for escarpment north of the lake (See discussion in lMonograph 52). Make a
table showing physiographic significance of:. (a) Minnesota Point, (b) irregular
topography in extreme south of map, (c) Manitou Falls, (&) smooth topogravhy
at Superior, (e) V-shaped valley of Nomadji River, (f) shore ridge of Spirit
Lake, (g) shoreline of St Louis Bay, (h) curves in state boundary. (See
Bulle 36, Wu7-452,)

Lake Placid, New York. See geological map of New York state. What
is the bed rock of this area? Account for the rounded outlines of the moun-
tains giving two contributing causes. That effects of glaciation on stream
pattern can you distinguish?% Be specific., Do you find definite evidence of
two different kinds of glaciation? Where? (See also New York State Mus.
Bull. 193).

Map of bottom of Lake Superior-sce also same map in guide book of
Kansas Geological Society p. 226, (Faults incorrectly lccated on this mep and
‘map of structure of Lake Superior basin, What explanations might account for
the steep slopes of (a) mo~tlwest s-ore, (b) northeast shore, (c) north: nide
of Keweenaw Point, (d) northwest side of Isle Royale, JAccount for the plutesu
of the Apostle Islands. Account for the enclosed depressions in enstern part
of the lake. Account for the submerged ridge northeast from Keweenaw Point.
Draw cross sections (vertienl scnle not less than 2000 feet to inch) (o) from
Saw Teeth Mt., § E through outer Island to Porcupnine iits., (b) east fronm
Stannards Rock tc Theano Point.

On your general map show not only the corrected boundary of the pro-
vince but color in (a) areas of Lake Superior sandstone A (see 1935 map of
' Lake Superior region, (Db) Middle Kewcenawan lava flows Akrib, (¢) border of
young drift, and (d) old (pre-fisconsin) drifts., Contrast (in notes) the topo=
graphy of these four divisicons with that of the rmassive igneous and meta~.
morphic racks and explain why there is a difference. Bxplain vhy this dif-
ference is not equally shown at all places, Defer this work until you re-
ceive your mape.

Surmary. When you have completed your notés the surmary can be
finighed clsewhere if you desire. However, do not cut your regular labora~
tory periods to do this but start ahend with next province as soon as direc-
tions are ready. Make all onswers explicit and not just tyes%or''no", ' Make.
it clear to everyone just what you are tryingz to say. After the answers to
the foregoing questions write n brief (LIMIT FOUR PAGES).swwmrry of the pro-
vince on followinz outline, You moy if desired incorporate answers and
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diagram called for above in body of report instead of giving them separately.

Definition of province, first in terms of FACT then, if necessary,
in terms of INTERPRETATION, Give briefly any alternative names for the pro-
vince and explain how derived.

Boundaries of the province and its main subdivisions not merely
what it adjoins but the nature of the boundary for instance as "escarpment,"
"change in reology, "Medge of glacial drift," etcs In this province explain
the difficulty of exact location of some of the boundary.

Geology, a very brief statement of the kinls of bed rocks, glacial
drift, etc. withcut rmch attention to geclogical age or Cetails or origin.

Topography in ternms of facts.

Eistory of the topography, that is the interpretation of the fore-
going information on geology and topography. In this province do not forget .
to explain fully all essential steps in origin of present surface. USE D74~
GRAMS wherever this helps but MAKE THEM A PART OF THE DISCUSSION, Do not for-
get the discussion of the origin of the basin of Lake Superior, Give a geries
view of diagram each of which illustrates a major step in development of pre-
topography.
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