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GEOLOGY 1 30 | |8
PHYSIOGRAPHY OF WESTERN UNITED STATES %

Final examinstion 11 June 54 5
¥rite on 10 only and plesse indicete which you left out. Leave postecard for grade

(1) Degeribe the origin of the festures of Puget Sound including both the major
and miner ferme such ss the shereline.

&/12) Dageribé not less then three lines of evidence which indicate that faulling
and other earth movement is still in porgress on the Pasific coast.

(3) Compare tow theories of origin of the gorge of Columbia River through Cascades

b/(l) Give two arguments for and three againet the importance of wind erosion in
Basin and Range province

(5) Give three evidences of ihe ability of “eliorado Kiver to erode the Grand Canyon
and taw two alternative ildeas some suggest for its origin.

o (6) Vhat thres different ty;es of mountains occur in Columbia Flateau giving
and locating examples of ssch

/{7) Show with diagrau-corse szction the relsation of the uplend surfece of Southern
Fockies to Colorado Piledmont snd High Plains

R

\//(8) Compare three different hypotheses of crossing of Unints liountans by Green River.
L~ (9) Give two possible exjleinations of the topography of mountens of centrel Idaho.

(10) Describe the terraces along the rivers of Missouri Plsteau and two poapiblo
explanstions of their cause. 3

(11) Expleir with diagrem the besring of Boston liountans of erosional history of
Ozerk Flateau giving st lesst two hypotheses

(12) Outline in roper order the even\ets of history of topography of OQuachita
Mountans

«{13) Give in proper order the msjor steps in development of topography of Sierras
: in vieinity of Yosemite Valley
‘ briefly
,(14) Lecte us definitely es possible and tell ORIGIN of: (a) Bresk of the Plains,
2 b) Devils Tower, (¢) White River Badlands, (d) Bitterroot Hauntanl,
e) Mt. Shasta, (f) Dominguiz Hill, (g) Henry ¥ountans, (h) Lewis
Renge, (i) B8t. Francis Mountans, (j) Olympic Mountsbms.
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Ozarks 63 1-647
Definition:

Plateau rising above adjaceat lower country and composed of
nearly horizontal sedimentary r ocks

Boundaries:
E. ﬁ.:t.ss:.sszpp:. alluvial plain with small area E, of Uiss R. of T e
Devonian rocks in“Litile Egypt; to N. Miss. River  ERV TR B O T s ; |
¢ HPArS

H. Missouri River which is approximetely at border € tht k drift G WA
exce t follow drift border SW of St. Louis

Wo Edge of Mississsippian rocks lit:ile tobgraphic comtrust
except to the SW in OKlahoma wie re there is ad stinct rise

5. 5. edge of Boston Mis. tppogra hic and not geologic line

Geology
Mainly carbonate rocks, dolomte + limestone
Stroture: dips average only 10 f/m to west but up to 75 f/m to K.
dome steeper to E. Rocks nearly level but faulied, few local folds

- | Pennsylvanian ( mainly in Boston ifts.)
# | Ppottsville ss, sh
Korrow sh
[ Mississippian
)t ! Lime, shale, ss to east
5 L | Boone chert el
Lime and shale
Devonian
Lime and black shale
Silurian
Line Tty
Ordonclan Wi Arsdprs A7
J Lime~ Platin' = Galena etc. wplrme f
Sadre | , S%_ Peter ss S5 ;
wh cher’ty dol. = owr- Sha.kopee Jefie e 3
‘ stone, Roubldoux = our New Rnhmond" f = )
G erty dolomr.e = Lower h&agnef}lan or OneotaC :
Cambrian F e

Dolomite and shale= our TrempealeaVFrancoma, Dresbach, Zau Cl}(a:r.re
Sandstone = our Mt. Simon /s« hulL

Pre—~Cambrian
gram.te, porphyry in S‘t. Franca.s Mts. and Spavinaw, Okla.

e Sy ot

¢ ———

Topography s ™~
General;dome form up to 1700 £t except B ton its. about 2400
Radiating drainage except Osage
2 story valleys, many of them meandering. Gentle #n uplands )
Wi by gorge~like below
Karst and springs, natural bridges
2 types of meanders, 1nr-r0\m and entrenched= record of rejuvination
b A/ Cherty soils :
S8t. Francis Mis= exhumed pre—Cambnan mts like Baraboo
Superimposed stream valleys leav:.ng‘shtrb ins.”



647-662

‘Salem platform ¢r plateau
= QOrdovician upland:mcludinijgome youn;er rocks

Cambrianto Mississippien with some outliers of Pennsylvanian

Topography
Upland broken by low sandione cuestas
Highest hills= Boone chert
Solution featurss
Valleys 300 - 500 ft mordé abundant to S. in White River basin
Escarpments
Avon where Bonterre dolomite overlies Lamotte ss in St. Fraacis area
Potosi where lowest chert dolomite overlies Cambrianm shales
Crystal where dolomite overlies St. Peter ss
Burlington = edge of area at border of Mississippian

Springfield platform or plateau

= top of Boone chert
leastprominent toward north because formation thins
to0 S forms a platform along N. side of Boston Mts.

small outliers of Pennsylvanian
solution topography

Boston kise

Pennsylvenisn strate including sandstones
Llevation to 2250

Level summits slope to S down to Arkansas Valley dip slope
with local fault or monocline
L]

Su/mﬁ.'t level not 21l seme formetion dyssection submature

Hﬁstory//b” w-C pfa .

2. Dep of bed rac ks with erosion intervals

/3 Doming prior to erosion after Mississippian
Dep. of Pennsylvanian across eroded d ome

;f’ ~frosion ~5W*'2 Ao
é Is the Salem-Springfield surface an uplifted peneplain?
{&Lv -If so whet relation has it to sumuit of Boston Mts. ? X

\;** j//' How could the Bostons survive peneplaination? [ftee o hﬂmrc-x%*z(m /
N :} Is this surface the ressurgcted pre-Pennsylvanien surface?

e entrenced meanders ,ndicate recent upllft‘ :
& Dakes view that t®o surfaces coincide , :

-
iy

7

/
oy
\




663-676 _ " :
Ouachita (pronounced Washiia )

Definition= belt of folded sedimentary rocks similar to Ridge and Valley but west
of Misssissippi embayment

Boundarises
N. includes Arkansas Valley to foot of Boston iits.
- We straight line from Muskogee-4toka
S = border of “Yoastal Plain
E = border of Coastal Plain
Subdivided into Arkansas Vallsy and mountains proper
boundary slong Poteau R and Petit Jean Cr.

Geolosy
Cambrian throuvh Pennslvanian sediments

Pennslvania n
Shale with resistant Savanna ss
Hartshorne ss
Jackfork ss very thick and important
Hot Springs ss

Devonian

Arkansas novaculite important
Silurian B

®late with Baylock ss

Orodovician
Shale and chert with Crystal Mt. ss

Cambrian shale
Intrusions of syenite of Cretaceous age. Magnet Coiﬁf

Structure very complex with much overturning of folds. 'Iﬁ;usts recognized
more commonly in Oklahome than in Arkansas

 Topography
Brkansas Valley
Synclinal mts or mesas, flat tops, 1800-2800 elev.
monoclinal ridges like R.and V in miniature
streams in alluvial valleys
Ouachitas proper
. Curved ridges with subuniform elevationa of crests elev. xeikad
related to thickness of resistant rock Highest in middle of district
‘decreasing to about 250 ft. at margins



676-689

Ouachitas, final

Novaculite = major ridge-former of central area 1lies close to Hot Syrinﬂs 883
Also Crystal Mft. ss

Basin of Magnet Covei on intrusion

Athens Plateau on Stanley shale and Jackfork ss
Relatively low with even skyline
Valleys to 350 ft. deep have entrenched meanders
Average slope only 20 ft/m compared to 80 ft/h.of burisd extension beneath

Coastal Plain

History
Relation to Appalachian folding
Time of deformation late Pennsylvanian later than the disturbance of
Arbuckles
Er:osion to lowland surface —evidence the relief of the buried portion
Time prior to Upper Cretaceous although much was done prior to Lower Cret.
Jurassic concealed and disturbed with Lower K.
What relation has projection of base of Upper K to mountain tops.
Projection of base of Lower not justified-too much earth movement since
See &. A. P. G. Bull. 22: 953-982, 1938 and 27: 1407-1583
Relation of peneplain to deposition of limestones
Is conclusion that tops of mts = peneplain justified? Alternatives:
‘% 1Is the subequality of level normal result with this type of geology?
4\‘era the ridges one evened up and then lower’ 'parallel?
Deposition of Coaatal Plain- former extent, why no outlisrs?
Explanations of drainage
;- Radial from uplifted superpeneplain
; Redial from uplift of Coastal Plain
, Capture ?
} Antecedent from prior to folding?

"Erosion to Hot Springs level or lower story = Athens Platsau
Does this represent a halt » :
Or does it show parallel lowering of an older peneplain on softer rocks -

Or is it natural divide level on weaker rocks? :
Relation to sediments of Coastal Plain? lp 0~

Uplift and subsequent srosion in part supportsd by entren@%d meanders
I



Great Plains 1-196

Definition High area of relatively low relief, monotonous landscape,
short grass

B oundaries
West, foot of mountains
North, international boundary
South, same
East-varions lines suggested.
Rainfall
So0il change from accumulating carbonate to decreasing carbonate
Fedocals va pedalfers Long term ayerage. Cuts across obvious
Coastel Plain in 5, and in N. exteﬁ% to E side of Lake Agassiz
Elevation lines N 5. Dby
Escarpments, works well except in Nebraska where use border of
glacial drift North part = E edge of plateau or Cof%eau du
Missouri S Dakota = west slope of James valley
from N. line Kansas on escarpments prominent, especially where
coincident with a bed rock escarpment
Subdivisions
High Plains or area of outwash from the mountains
Plains bpbder= transitional rough country just E of High Plains
Colorado Piedmont= area where High Plains have been eroded away at foot of
mountains
Raton Section= high mesas and canyoned plateaus often confused with moun-
tains
Missouri Plateau = high area N. of High Plains divided into
glaciated Missouri Plateau
unglaciated Missouri Plateau
Black Hills
Pecos Valley similar to Colorado Piedmont
Edwards Plateau = high limestone platesu faulted against Coastal Plain
Central Texas area similar to Plains Border

| % A

High Flains
Definition= area of slightly eroded outwash flats or alluvial fans

Boundaries
W= foot of mountaina,{E;
E = E facing escarpment, Break of the Flains
N= Pine Ridge escarpment
5 = edge of the outwash deposits

Geology

LR Late Tertiary clay, sand, gravel reéﬁng on irregular surface of
consolidated rock, up to 500 ft? thick :
Some Fleistocene dunes and river terraces caliche or limestone top
loess mantle
‘Topography

Extensive interstream flats with maénor hollows or buffalo wallows
some lakes mirage problem dune topography dunes mainly fixed.



16"3‘ 37 Y

High Plains, cont.
Topography
flat, surface of accumulation altered by settling, wind erosionm,
water erosion along gullies and through streams _width of gullies-

buffalo wallows GAe Aduga, Uuhﬂj J
sand dunes now mainly fixed, “n

lakes, potash, mirsge problem ; ‘f).
loess plains ® source of dust - Plhasty., - 124 UU?} H
erosional surfaces in N.;part
Goshen Hole=spring sapping

Plains border

Definition, rough area of hills a nd cuestas from which Tertiary has been
eroded i

Boundgries= E. = province border along Dakota ss Smoky Hills,
W. = eroded margin of High Plains Tertiary
N. edge Kepublican Valley in Nebraska

N=
S = tapers to point 5 of Red Hills area

Geology
Cretaceous and Permian sedimentery rocks

- ﬁ_A
Pleistocene sand of Great Bend regiont @vme Ted ’

Topography @reek of the Flans | Bahoin | Bt
Kough with cuestas on Cretaceous lss and Dakota ss S&oky Hills, Blue
Very rough on Permisdan red beds Hills, etc.

Sink holes due to salt solution
Red Hills- gypsum

Great Bend lowland 50 m across with no escarpment Arkansas R held up by
Flint Hills to E. :

95 H
Colorado Piedmont

Definition= area from which latest Tertilfay im absent 1locally lower than
High Plains farther E.

Boundaries
% = foothills

N = edge of late Tertiary along Col-Wyoming border Neb.
E, = edge of lete Tertisry
5. = border of higher rocky Raton section

Geology

Cretaceous and early Tert}ary sediments
shale and limestone |some sﬂ and “ocene conglomerate

Topography = vo 5 Plals 4 odeirran
, Brosional with many lake basins ascribed towind

> Tepee buttes due to lime concretions in shale
Some dunes

Problems: what caused the erosion of Tertiary mantle here?
Uplift? vegetational difference? original slope? Climatic change?

sl



37-50

Raton section x
Definition= high mesas-ﬁﬂvolcanic peakss " Area of high relisf often confused
with true mountains

Boundaries mainly fixed by elevation, also by lack of Tertiary cover

Geology
Pleistocene and Recent lavas
. Tertiary gravel(under lavas in part)
ocene sediments, coal bearing
Tertiary intrusives
Cretaceous sedimemts including resistant Dakota ss
Jurassic red beds \
Permian red beds | New Mexico map calls some of this Triassde/

Topography :

Mesas, buttes and volcanic cones, not true mountains
Digsected plateaus
Unroofed intrusion of Spanish Peaks with radisting dikes
Las : Vegas 7z

}LpLyq%7d@'Ex:tg and Ghaqyg qua plateaus = stripped Dakota ss.
Park Plateau = ®ocene formations
Higher mesas including Ocate lava-capped
Deeper valleys reach red beds

History
Erosion of the sedimentary rocks
Surface = level of High Flains, combined erosion and deposition now
¢ a lled a pediment instead of peneplain  jud.), /o
Subsequent ‘erosion with continued vulcanism ;
Lower pediment terraces
Diversion of head of Cimmaron to Canadia n

P ecos section
Definition= valley of Pecos River at foot of highlands to W.
+ Canadian Valley at N.
Boundaries
Highlands to west
Las Vegas Flateau to N.
High Plains to E. (Llano Estacado)
Stockton Plateau to 5. narrow gorge outlet through limestone

Geology
Sedimentary rocks, ss, sh, gypsum, almost horizontal
T o R mainly Triassic red beds some older including limestone on W.(Permian)

WKxxsidemxxaidme Outliers of Cretaceous
Some outliers of Tertiary sediments
Much Pleistocene alluvium and sand dunes

Topography
Uneven, terraces, mesas, canyons except flat on alluvial fill
Extengive dune sress on E.



50-12 ] Jady drr Aol

Edwards Plateau
Definition= high limestone plateau S of High Plains

Boundaries: N. edge of mountain outwash + escarpment on Edwards lime
W highlands W of Stockton Flateau
5 Rio Grande Valley
E. B alcones escarpment "mountains"

Geology

Lower Cretaceous -mainly limestone, nearly horizontal
8 eries of faults along Balcones zone
Topography
Outfacing escarpment except W and NW,
“lev. 4000 down to 1000 ft.
Edges dissected
Some plateau upland even near Austin
1000 ft canyon of Pecos
Upland shallow draws or grass valleys- sink holes
Marginal va lleys tap springs Narrow V shape at heads,
flat bottoms below springs of Balcones zone

Central Texas
Definition+ area including much rough land, high mesas, etc. N of
Edwards Plateau, S of typical Central Lowland

Boundaries
S escarpment of Edwards lime
W same
E Balcones escarpment e
N border of high meass of Callahan Divide, Brazos R.

Geology
pre-Cambrian grenite, gneiss, schist
Paleozoic sediments include some resistant Pennsylvanian ss
s ome Cambrian ss and ls
Permian of Colorado valley A
outliers of Lower Cretaceous limesbbne 7

Topography ' £S
Comanche Plateau submaturely dissected £
Balcones escarpment on E. -
Ljev top 1800 -800 ft.
W side deeply eroded )
Merges on N. into Grand Prairie where altitude is less ¢
S. margin = “olorado R,
Outcrop of Trinity sand on W. = Western Cross Timbers
“allghan Divide
between “olorado and Brazos Rs.
Cross timbers at base of mesas
Colorado Valley
rolling prairie included beause of hills to N.
Llano or Central Mineral District :
Bagin with isolated mountain remnants mainly Paleozoic
pre-Cambrian less resistant than sediments
pre=Cambrian faulted up then worn lower than sediments




Central Texas, cont.

Palo Pinto district
area of Pennsylvaniasn rocks W of Comanche Pleteau

mesas and canyons

“eneral-many entrenchzd msenders which dete from formetion of uplend

surfece now uplifted.

Missouri Plstesau
Lefinition+ area N. of Pine Ridge escerpnent

Boundariee
N. "anasdien line
E. province boundary
W. same
S Pire Ridge

“eology

b
Everything from pre-Ceamrian to Fleistocne including volcanies

pre-Cambrien granite, etc.

Peleozoic sedimente includes Medison lime, Mississippien

Ls and ss of Miszsi Permien

Trisesic red beds

Degkote es and overlying shale and ss o
arly Tertiery ss end clay, lignite beering

Tertiery intrusives snd volcani€

4
Glaciel drift

jf% Topography-genersl

Erosional topography including isclsted mountains { /,

Diestropic= B leck Hills | > Lhrd™ 7
| Little-Rockies /obecl (1]
“Big Snowy
Volcanic= Highwood
Bearpaw +

Intrusivee Judith < .
' Sweetgrass Tnowene iy Redavn

Crazy = part of Rockies end are intrusions:

Ungleciated section
Lefintion= sres s of drift
Geology see above
Lopography
Series of terraces end & lluviel erees
Aldens series-Cyprese highest, oldest
Flexville or No. 1
No. 2
No. 3 i
Terraces converge eastward ;%5
['}35} qu Lrogional sreas-sleg capped buties

badlands nattre, locetion, cause



72-91

Missouri Flsteau, _lacisted
definition
boundaries

Geology
Age of drifis dlaputea. Effect of dry climete on criterisz of =age.
NE border =t edge of Tertiery ss

Topography e
Morainal asrea of the Coteau du Missouri 7 = B
Ground moreine esnd other moraines to N.j/ I"2vean. LA :

Lake Souri basin / $lsge = 53 A0
{ ?V\f\. L Aung |
B leck Hille 3

[pr-u,m. .
Definition | 0 A =
Boundary / Londrnens

Geology ﬂfxi—\h‘h_h__
Fre-Cembriesn granite, gneiss PR o

Cambrien ss _____——
~| Permien 1ls, ss Titessic red beds
| Lekote 88—, _
V' Tertiery intrusives’
Pleistocene gravels
Yome structure, steeper dips to E.
Topography
2 mgfor hogback ridges Limestone Plstesu »o “-oiet
Race track
centrel aree granlte peaks
Rediel dreinsge evidence of capture
Laccolithic mounteins
Y“ravel fans

- |
e ] o ]
Lok adarie A ¥

9\*;".{ \L o

History e

). Dep. of merine strata [ ' &

% Uplift and erosion to low but nothpéneﬁlained surface

2 Deposition of earlier Tertiary evidence of climete, streams could no

longer carry materiel to sea VWLM,,.Wﬁ
--ir_ﬁﬁﬁ,w lge of Cypress Hills surface? Eocene coals, lxgnitea Sy
pris g7 Cumses of sucessive alternstions, climate ve uplifts’ wlovs

Belation of terraces to gleciels or interglacials
Froblems of correletion
Reletion to inwash-outwash of Nebraska
L Ages of glacistion
Formetion of Missouri River
Glaciel strezm diversions-"honkin Ssg. etec.

Cypress Hills-pregleciel 727

Flaxville~-Aftonian ‘/U!'h“ Sk -
No. 2= Gengmmsr Ysrmouth Sy A
No. 3- Sangemon Lty m[,ﬂsl
> (,i.'---'*- oW PR E d},-'.,'\ £ A

5 vj-— '
FJW- | T W B
' Ut
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92-117
Southern Rockies

Generel division of system into
Soutbhern-Wyoming Basin- Middle-Northern

Southern Kocky Mts.
Definition-runges between south rnmost distirct folded mts
end the much lower Wyoming Basin

Poundaries
E= pleins
N= lower eree largely covered by Tertiary sirate
W= Colorado Pleteau, horizontal stirata
= pass slong Sante Fe Rr dividing folded rocks from messs

Geology

| P re-Cembrien core, granite, gneies, etc.

72-Paleczoic end Mesczoic strazts, sedimentary, all folded

severel firm sandstone formetions N~ Cretaceod s

> Cenozoic- largely unconsolideted, alluvial formetions snd gleciel drift

i/ Igneous rocks both intrusive and volcanic, Tertiary

/ mginly in San Juen Mts.

Structure, each range an anticline Many faults
fba@lniahdva

Topography

Hogbeck foothills, Yakota, Fountain, etc. OSome are gypsum ridges

Uplend or peneplein- is there more than one surfece? reletion to Tertiery

Mountains above generel uplend

Gorges in edges of uplend : Nemes of sevgral ran ; b
History Front Kanges W &8 i - -y

Upheavel at end of Cretaceous=Laramide Revolution

Erosion-problem: are uplends true peneplsins or are they pediments?

What is age reletion? What is reletion to alluviel deposits?

What is cause of several fillings and erosion intervels? Uplift?
Climetic chenge?

Erosion of Pliocene fill durlng Pleistocene; erosion of gorges con...

Glecistion, why mainly on east sides d

younger alluviel fans in Piedmont

i)



117-132
San Juan Mts region See Prof. FPaper 166
Definition= ranges W of San Luie Valley end § of Gunnison valley
Bioundaries= see above
Geology*

pre-Cembrien granite, schist, greenstone, quartzite
Cambrien guartzite

Mississippien, Devonien limestone

Fennsylvenie n, Permien sediments
Triessic-Jurassic red beds

Cretaceous Dakote ss and overlying shales etc.

Tertiary volcanigg, rhyolite, eandesite with interbedded gravels

Quaternery drifts end some volcanice

Topography—
Asidefrom the Needle Mts. which are like eastern ranges except more
rugged= high dissected plsteau of volcanics

Relief 2000=40C0 feet
Heavily glecisted
Extensive recent landslides

History

late or post-Cretaceous folding
Prolonged eroeion to surfece of low relief-peneplein ve pediment

Cover of Tellqﬁride conglomerste demonstrates latter Exhumed pene. in
3 steges of vulcanism seperated by erosion intervels Needle Mts.
Erosion to subdued surfece with many residusls-peneplein ve pediment

Gravel cover of lower slopes demonstrates latter

Erosion a nd gla ciations. 3 stages known separated by erosion intervals
Landslides and rock streems of present

Parks
Definition= treeless low areas
North-Middle-South-Sen Luis Velley

Geology-pre-C ambrian to Quaternary or Recent
South Fark older rocks
North and Middle, Tertiary fill in syncline
San Luis Quaternary and Recent glluvium and fans, dunes
Volcanifcs
Teopography
Dreinage to vutside through canyons-Middle to W. San Luis to Rio Grande
Erosional topog in north includirg Rebbits Ears Range of volcanies
San Luie = slluvial surfeace



1 33-149

Wyoming Basin
Definition= area between higher renges to N and S where folded rocks
are in large part concealed under Tertiary

Boundaries wholly topographic, two openings to Geeat Plains and to
Colorado Plateau are crossed by distinct uplifts

Geology
Pre-Cambrian, granite, etc.
Paleozoic, Mesozoic sediments. Note red beds of Triassic, Jurassic
Mesa Verde end Dakota sss of Cretaceous Mississippien or FPenn. ls
Tert iery- non-merine, clay and sendstone, youngest = Bishop conglomersate
local velcenice - lewcde Nub
pre-Tertiary ie folded and a:xes trend toward NW

Topography
A besin which wight in s ome ways be considered an embgyment of Great Flains
More disturbed than most of Plains.
Erosional topography. Not all basins are structural, some are eroded
anticlines
Drainage disregards uplifts to very large extent.
Importgnt upliftss Rock Springs enticline eroded into Baxier Basin
Axial Besin
Structural basins Great Divide on red beds
Shoshone : :
Low escarpments on firmer rocks Many wind hollows including Big Hollow
nesr bgrsmie
Hogbacks near uplifts
Badlands on clays :
Part of area has interior basimxdue draine e due to aridity e
a lkalie lakes, soapy water i
History {
Laramide folding
Erosion and concurrent filling of depressed arees ending in Bishop
conglomerste-pedimentation of edjacent mounteins Fill led to
superposition of drainage over lower uplifts =
defer problem of Green River which flows across high mountains.
post B ishop erosion in stages correp ponding to gleciations of
adjacent mounteins

F_“,



Middle Rockies 150-165

Definitions B ranges between Wyoming Basin and volcanic plateau of
Y N.P.

B oundaries- E= Great Plains include the Big Horn Basin
N= Yellowstone iver valley N of Perk, volcanic platesau
included
Columiba Plateau lavas and enclosed basins of Basin and Range
Problems should we exclude the N-S ranges from Tetons S
with Great Basin even if drianed to sea and free of
alluvial fill in valleys?
= lower ground of Wyoming Basin -

W

e

(%]

Geology
Pre-Cambrian granitic cores of ranges
Folded sediments. Wississippian limestone important-phosphate rock
Tertiary land deposits including lignitic rocks=- slightly disturbed« wﬁThﬁmM
extensive volcanics and 1ntrualves
P leistecne glacial drift

Topography
Major ranges such as Big Horns, Wind R. Gros Ventrs, Unita= anticlinal
uplifts
‘etons and meny of the Wyoming-Idaho ranges= fault blocks
Upland volcanic plateaus, Absordakas, Yellowstone (latter less eroded)
.Bagins= synclinal areas, Big Horn, Jackson Hole, stc.

Uplifts much like southern ranges with glaciated resﬁdual peaka
Subsummit peneplain or pediments - Awsmn A pMne 7 -2 T totoecl=
Canyong, foot hills, flatirons anticlinal wvalleys =

___ Plateau topogrephy, flat summits, mesas, canyons r&i?vﬂdj*’ﬁzd4f°#Jf%.

f~  Bas in topography, flats, terraces, pediments, alluvial fans, %’
capture of Greybull R by a smaller stream witn less gradient
becuase carrying finer debris P | ?L“
capture of some rivers crossing Big Horns? - (P a’}o Shandos
Tatman level 1190= Cypress =preglacial
Polecat-Mesa, 625, 450= Flaxville = Aftonian
Roberts 200= No. 2 = Yarmouth
KedxkodgaxXady
Emblem~Powell, 110-80= No, 2
Red Lodge-Cody 20= No. 3=Sangamon
History Big Horn Basin, G. 5. A. 48s 813-894
Basins formed by Laramide revolution mts. too low to catch rain
Change to aridity by late Eocene due to mountain uplift
Fill led to superposition of stremms =-formation of subsummit pediments
No mid-Tertiary low level of mts. possible because of climaste, sediments
Chhnge to erosion, climatic change or uplift
Conflict of paleontological evidence with that of southern Plains
possibly fill completed earlier and erosion began sooner in N.
development of pedimfiets, weathering ve lateral planation
relation of terraces to pluvials associated with glaciation to N.
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Middle Rockies, cont. 166-182

Wasatch range
g vaidence of faulting on west side tri. facets

Uintas
Geology-pre~Cambrian quartzite

Topography. Hogbacks - tmeteder WNM“
gorge of Green R.~ Canyon of ladore
Browns Park -
Glacial cirques,
History

Laramide folding
Tertiary filling and pedimentation In Uintas Gilbert Peak and Bear Mt,

problem of sge called peneplaine in older reports

pediments.
objection,

Green River problem —older students called antecedent,
Superposition on fans, objection -
Capture aided by Tertiary faulting «~ tilting of pediments- o%?fo&.h

2 later interglacial pediments See Prof. raper 185, T e
History of Wasatch see Y. S. 4. 553 819-82!
| Laramide folding and thrusting aludh Lol
+ Erosion — .
Deposition of “ocene Wasatch conglomerates et - ot “”446 i

Gentle folding late Eocene
-Erosion initiated major top. features including cross valleys

g e
, Vulcanism, tuff, Oligocene (t¢.uﬁ6 2den Urn—  Nord neil rnfpe 2

7 gentle folding ;
¢ "rosion of Herd Mt. Surface, possibly. we# pediments, 1000 relief

=l ®( Miocene! L e Auytr - wo'l pog> B 16°
4 U&Jpr, T1o Lrosion of Weber valley pedimente ,aurface! Pliocene -aiauum-- i[éﬂh}
, Basin-Range faulting to 3000 ft. only slightly increased rellef,“*“‘“ /)
tilted valleys, made hanging valleys
i+ Erosion and burial of lower parts of pre-faulting surface Sail L. ﬁ“““”
;s Lake Bonneville 4 (Lrwolil .« & &. 2w v, Uveen “datt? i

4 ecent faulting, erosion
Correlation with Uintas fair but not with Idaho.-bbounAJﬁ‘gyvti‘ZEMdaax

|4&zn~ hmvf{MNH Q{Mﬁbfehl nga~40 ﬂ“”””“ﬁd (ﬁ4{ 4u&~h3
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Northern Rocky Mountains 183-197
Definition=ranges and mountain groups north oz Y. N. P.

Boundaries E= Plains mts. include Little Belt, Castle, Crazy
N, stop at 49th paralliel )
Vi= Okanoga n R and Columiba lava platea u exclude mts. W. of Sneke R
S= lava plateau of Y. N. P. and valley of Yellostone R

Geology
Pre-=Cambrian
Archean crystalline, granite, schist, gneiss, qz.
&) gonkian-Belt series to 60,000 ft, shale, 2 limestones, some ss
Faleozoic
sedimentary rocks, all folded Madison-1ls (Miss.)
P ermian volcanics phosphate rock
Mesozoic
Jurasgic=-Triagsic, sediments, giltstone, ss, etc. folded
Jurassic intrusive granite
Cretaceous, shale, ss, folded
Great Unconformity
Cenozoic Tertiary continental sediments with volcanic ash, intrusives,
lava flows, only slightly disturbed
Pleistocene drlft and stream deposits

Topography o
Uplifts from folding! Columbia, Bitterroot  JeeX fws

Little and Big Belt -Gallatin-Madison-Jefferson-Lewis and Clark, etc
due o intrus¥ion!

mountains of Idaho ?athplytg ~Castle~Crazy
e/ vadle, {Pornves Al
Basins , mainly contain Tertiary and Pleistonce deposits
fdaho, South Prairie, Lemhi, Rocky Mt. Trench, Purcell Trench,
8¢ lkirk valley, D;eer Lodge, Townsend



197=-211
Bitterroot Range. evidence of faulting, normal or thrust, border of bathylith

Mountgins of(:anadian border

trenches

structure

glacial erosion features

Lewis and Clark renges. thrust feult, age of Daly's Rocky Mts.
Rocky Mt. Trench 800 m long= ®lathead, Bitterroot

Purcell Mt s.

Purcell Trench intersects Rocky Mt. 200 M. N.

Selkirk Mts.

Sélkirk Valley = Columiba valley

Columiba Mts = Okanogan Highlands

Okanogan Trench or Valley

Problem of Rocky Mt. Franbdkx in Saypo quad. Mont.




History of Rockies
Atwood end Atwood, G. S. A. 49: 957-980

Applies to southern snd Middle Rockies
- =
Mountein growth between Mesczoic and Cenozoic -14NMawn£&Q ﬂngﬂuu;fw
Eocene-mild cligs e_% g mounteins glacisted, leter = subdued surfece
the Flattop peneplein was formed| now preserved under volcanies of

San Juan an& Absgri{kes (question- ere these not pediments?)
& C

Fenewel of mountein growth accompanied by vulcenism of San Juah, Absaf&kas,
SI"a-niSh PeakB’ Yo N- Po etc. y

Mountaine high again end early fans were eroded. Basins filled with __ ~. -
Oliogocene, Miocene, Pliocene sediments (yniuuwh& rk(&g%umkik Fﬁﬁﬂbvjj

Denudation of the mountains at same time as velley filling leeding to
Rocky Mountain or South Fark level,"peneplaing end pedimente including
those of Uintas and Sen Juans

Uplift end erosion by superimposed streams=Canyon cycle .

¥ ormation of lower or Pleistocene pediments=~glacietion in several stages
separated by erosion interveals

Fostgleciel canyon cutting

VY, a0 s



211-224 gnd summary of Northern Rockies

Peneplain p roblem-"first catch the rabbit"

Evidence for
Summits blend in distance as viewed from high points
P overty flat near Challis on Paleozoic sedlmentary rocks is 25 m?
Some of the divides are nearly level although narrow
Smooth subdued surfaces extend or slope undp some of the Tertiary
deposlts and posalbly the lavas of Colum%h Plateau
X .
Evidence agalnst
Stream valleys do not seem to be adJueted to structure as they should
have been after peneplaination [
— ) Instrumentasl measurments show that skyllne is far from level
Fetrologists conclude thet the subequal elevations of Idaho mountains
are roughly at the original top of the batholith
Since erosion seems to proceed faster above timberline than below this
should bring about subequality of divides
Isostatic balance may possibly prevent the occurence of mountains much
above a certain heigth elthough in Cascades there sre such 2 ,,f"
Even distribution of dreinagze lines and development of similar slopes of
) stability on both sides of divides should csuse subequal sumnit elevations
The surfsasces which extend below the Tertiary are in many places clearly
;pediments because they are covered with gravel; could Poverty Flat
be a remnent of a local pediment formed long ago? If it is the
significan® is changed and it would not demonstrate a regional
peneplain

s

If the existance of =& pﬁeneplaln/or other subdued surface}be accepted then
whet is its age in respect to the Tertiary sediments below this level?
EQE For Eocene age
Tertiary is all post “ocene -
Tertiary deposits found only below upland
Upland is appa rently undeformed =
Tertiary rests on subdued surfeces ;
Miocene lavas enter valleys below the upland
o T Lms.{t ip e AR
Fbr Pliocne age
. Tdrtiary may readily have been below base level
Tertiary beds are locally disturbed more than upland appears to be
L posdie nad Southern Rockies are known to have been mainly buried by Pliocene fans
Not all the lavas are Miocene, some are much younger
Valleys conteing Tertiary are not erosional but structural T
Mounteins could not supply the sediments in the valleys and still
keep remnants of peneplain. vel 0l
Nature of Tertiary demonstrates both high mountains and aridity
e Change Brom “ocene eroesion to Oligocne-Miocene dep. might be pey
laves, earth movement, or change to aridity

Pleistocene-evidence of more then one esge of drift
evidence of terreces No. 1= Flaxville? pediments of interglascial sge
Leke Missouls



Fenneman 225-217

Columbia Fleteau M
Definition ~ a\,r}\“.w,m -V"'-—rf'] J‘“‘r“"‘ "\) Sanreth

Boundaries~- topographic except on south where leave out Basin Ranges
so far as possible; includes mts. W. of Snake River

Sectiongs list them but defer discussion in detail-explain reasons for
such marked differences
“neke R. Plain= young lava plain
Blue Mte.= outlier of Northern Rockies
Payette= mainly leke deposits
Walla Wglla= eroded plateau on older flows
Harney = arid section without the mts. of Basin and Range

Geology (data mainly from Flint)

Dunes and later loess

Touchet lake beds + alluvial terraces

Scebland glacial ouiwash deposits

Glacial drift-%Wisconsin age <+ Quaternary flows v

Palouse loess and Kingoedd lake beds

Younger flows of Snake River Flain= QPv (geol. mep of U. 5. )

Columbia River basalts Flv

Sediments interbedded with flows-Ellensburg, Latah, John Vay etc,
meinly leke and stream deposits which date the flows Mc +Ec 20Dc

Eocene flows Ev lighter color than later flows

Cretaceous sediments,; K, small areas

Jurassié¢ and Trisssic sediments + Jurassic intrusive

Carboniferous sediments end flows

Manner of eruption-fissures vs low cones around vents

fluidity of lavas
Local deformation of flows and sediments

Outlying mountains, part volcanic, others of pre-flow rocks

Topography=-
features due to hard end soft beds in flows and interbedded
sediments~ effect of columnar jointing in flows ~ Loem Aran il
anticlinal ridges in flows 4&AHL4LL,<ymLL_1ﬁ@y
cenyons - falls Kongre '&u“L,FE:aAJL

History, general, details of sections later.
(101d erosion surface beneath Miocene flows. Its nature
(2) Eruptions. pbstruction of drainege . Intervels between eruptions
probable sinking of surface beneath flows-cause
Neture of original surface of flows and sediments
“ffect on drainage- why edge of flows where lavas coolded
in weter was weak- why strepghe were largely forced to edge
_ .~ of flows. Examples
7 “Why meny streams disregard present slope of upland
Effect of f@dding of flows on stream courses

n Fr .
£ & — V4 et



238-251

Snake River Plein
Definition= sree of little dissected young basalt flows in velley of Sneke R.

B oundaries: N, S, E. egainst higher land but omit valleys indentinf) uplends
W, erbitrary in appeararce but is edge of young leves

Geology: IMletemorphic and igneous of mountains See W. S. P. 7174
Olcder laves, light colored Miocene
Younger basalts with associeted leke daposiﬁ;; mud flows, tuff
P liocene and FPleistocene
Glaciel drift, local
Dune sgmnrg sand, elluvium

Topography
Lave plein locelly very rough
Cones, Craters of the Moon. Spatter cones, esh cones(cinder cones),
lave domes, fissures, cinder crags, caves' Hells Half Acre, Wapi lava field
Underground loss of water, vanishing streams, lakes ;
Cenyons end falls, eprings #merican Falls, Twin Falls etc. Cause
Buttes of older laves

P ayett e section >
Definition= ares dominantly leke beds W of long. 115W

Boundary= Mts. north and NW’iﬁcluding Blue lits.
Basin Ranges to S. and SW
Interior drainsge W

- Geology“ y
ocene volcanies. Juressic intrusive of Owhee Mts.
FMiocene continentszl=lske beds A\

Younger baselts
#lluviel and terrace deposits

Topography :
Valley of Snake much wider than sbove and terraced
mesas, many capped by leva
0 wyhee MtL. = & linear ridge of besin-range type with granite core.
older leves uplifted nesr mts. and eroded

Blue Mt, Section
Definition= laerge .outlier of Northern Kockies plus an uplifted leva area

Boundary fixed largely by topography. Separated from Nor. Rockies by Snake
Canyon

Geology
Carboniferous etc, metemorphic sedimente and lsves
Jurgssic~Triessic same
Jurassic granite i)
“ocene leves up to Fleistocene flows AAWMJPJ\ !
Miocene and Pleistocene continental deposits

Topography :
High enough for timber. Truly mourtainous-Cenyon of Snake, why little kunown

Gl sdade.,



251-264

Walle Vialla section
Definition-whet is left of Columbia Plateau N of Elea Mts. Harney secs.

Geology J
Flows, “6cere to Fliocene on pre-lave basement Locally folded
Lake sedimente and ash within baselt flows
Ringold sand, gravel, clay, silt, early Pdeistocene
Palouse loess
Scabland sediments plus glaciel drift(Wiscomsin) /
LTouchet lake silts of same age as Scabland
Dunes and later loess

Topography
Palouse Hills loess belt, steep slopes but no soil erosion
Island buttes of older rock
Sceblendm bars
Coulees, dry falls
Western plateaus, dune sreass, ridges

SCABLAND FROBLEM
Factss | Scablands are due to erosion oy glaclal meltwaters on slope of
15xiux29xfin TFfefn ) L0 TS
2 Have & great vertical extens and appear to have been formed all st
once (“1lison, no) {levlo)
3 Lower Columbig Valley carried lake watepéét o about 1100 elev.
: Gravel bars have beds which dip into trlb&%sry velleys

_‘-; ARG AT

Theoriess Bretz, a super flood of unknown origin
for: bars sre constructional, to 300 ft high, water deep
ponding in Columbia due simply to great volume
great width of falls,some places several st same level B2
: gragvel occurs on edge of Grand Coulee
WS ___sidehill canyons, great horizontal extert of scables
scablend at entrance to Yakima Valley means reversed flow
_ hanging tributary valleys, plucked basins in rock
: " Yskime valley filled with present river in 4% days
33| 252 AeeH9 Fiin . —
& %3/} “ 77 sediments too fine for a super=-flood \”34; f-prx
(97~’ 5 : bers are erosional remnants of fill preserved becsuse in mouths
M5 : of tributeries upper limit of scabland not consistznt .
'\R1' AT destruction of Leke Lewis changed deposition to erosion Ohi;f34f
BT slope of 20 ft/m with superimposed stresms Ay

CASES e __ 4Allison
?f\«f’ holds that bars are really constructionel L. Lewis not cmus
X , - Jsrelation of coarse stream der to lake sediments shows different ege;
W A guggests dce jams in “oluniba R which grew upstream /1
gl finds evidence of lake end sidehill scabland below Wallula gatewcy
1 et AN formetion presuuebly progressive -
WYy obgects to 51multaneous erosion of so large an erea.

| .H\,%wwqw
L,W (OSA LJ“S"‘TL(?)(_"({(Q') ﬁq Q»I-HJJL ﬁ)u#’“"“ ] e
(JLTVENS 36 Mgiiﬂ”! s Bobawl - fae F2 g33 - Q/n-»
Fr s GSA 4q . H6I- Al Ing s
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264-273

Y akima district.

enticlinal ridges- eash deposits left only in velleys but folded with lavas
smooth sides of ridgee truncating structure

steeams flow in entrenched meanders ! 4 ’

slternative explanstions
Early folding
peneplain with superposition of streams
later folding of ridges
erosion of entrenced mesnders

or Folding which casused only témporery ponding followed by entren@ed
meanders of essentially antecedent streams, Some case of diversion
now being studied. Evidence of pebbles.
formetion of pediments on fla nks of ridges.

Comperison-pediments more in line with climete esst of Cascades,
elso a simpler view

Reschutes district. ash mounds, origini??

Harney Section

| Alluviel cover rether thin unlike typical basin country
a Lakes due to lava flows

History, entire province BT v i

J Older folded mountains like northern Rockies, deeply eroded but not peneplained
9 Early light colored lsvas with essociated lake and stream deposits

Eocene to Mioce ne
J} Later basaltic laves, Miocene to Recent+ assocated sediments
Diversion of streams to borderg of flows with entrenchment-fsiding
-Settling of center of basin and folding et time of Cascades
Gleciation=formetion of loess=-scabland and assocated lakes =-dry falls,
X, Grand Coulee lasted as long as Ontonagon ice dam, later than scablands
Fostglacial abandonment of Greand Coulee but one gorge above was kept. (¥
7 Later dunes and loess




294-306
@@x Meteor Crater problem.

Factss 2 ‘
1uny helend Pl
vy

Creter 570" deep 3950' across rim of much broken limestone

Holes drilled in bottom through recent silt into pulverized sandstone
Qe&gw that only solid bed rock No sign of volcanic rock

& LA e ‘j__ > E\r(l,.&. {n ‘}'{"‘-i: 'L‘\.-

wadpaton @

Origin > |

Volcsnic explosion steam or gas. figat powdr of explosives.
Lime rate of change. Comparison in calories per gram

Steam about 600, dyggmite 11007 Hydogren 3.45x 10
Atomic bomb 2 x 10 Impact of metefioite 5 x 10
Risregernx3xdxxxil black powder about 730

~0r volecanic origin
: near San Francisco volcanic field
somewhat like basin of Zuni Salt Leke whih contains
2 cinder cones snd a lava flow 1 m across 150' deep
mey be due to salt solution J. G. 133 85-194
/ ,According to Roberts lies on a line of minor folding

L

For meteofﬁc origin g
condiderebed meteoric material found in rim :
extreme fracturing of rim rock
pulverization 5
like festures of moon. ©Solar pamabolic velocity = 26.5 m/sec

carbBsvelc. about 19 m/sec. sum= sbout 45 m/sec. diff.

about & m/sec o
Energy et 40 m/sec = 300 + x equal mass of nitroglycerine :
Siberiasn meteorite devast §°8ircle of 25 m radius
Claimed that several meoric fragments pesetrsted in drill
hole on S rim at 13760
Heat enough to vaporize a meteorite , s
,," {4_ }] o 2 oAt { ™ : e
High Plateaus of Utah - . : / o
Should b:Zin with Vermillion 1liffs € ‘-l < Rdq el fanvReT
Geology #nd topography, 3 major cliffs, Vermillionm, Yhite, Pink 0
., minor Chocolate 'and on Cretaceous sandstones
faults lava caps Bryce Canyon, Cedar Breaks in Eocene
Zion Nat. Park .
Uninta Basin it
Area N of Book cliffs #
Geology and topography { /
Cretaceous and Tertiary e S
Taviputs pleteaus : 222
Book ¢liffs = Mesa Verde Roan cliffs higher = ®ocene border



274-294 cont

Structure 23
rocks mainly hori zontal
monoclines dip E
local domes,  laccoliths
faults, generally down to W.

Topography
Flatish uplands  part lava capped
Dissected to varying degree by canyons
Broken by scarps
Erosional with outliers, spurs due to firmer rocks, ss mainly

jas ! along faults, generally simpler ?\ﬂswﬂ
Mountains =i
Loczl dome uplift Zuni
Laccoliths-Henry
1452 Volcanic Mt, Taylor

Volcanic necks

Sections-Grand Canyon, older rocks plus volcanics
High Pleteaus to 11000 elevev. Youn:er rocks plus volcanies
Uinta Basin-gtructural, cliffed
Canyon lends, most dissected @
Navajo- less dissected, very arid
Vg5V Detil- lsrgely,volcanics i
1952 :
Grand Canyon section
Definition- area of older sediments and volcanics of San Francisco region

Boundaries
P.rovince boundsry on W gnd S
E arbitrary line in E Arizons
NE Little Colorado R and Echo cliffs S
N= foot of high Plateaus

Geology
pre-Cambrien through Kaibab 1ls plus volcancs
Monogdines and prominent faults area of highest uplift of stratas

Topography g
Grand Canyon-problem of Tonto and Esplinade benches Origin?
Plateau levels with scarps rise to E. Kaibeb at Canyon station

San Francisco volcanic plateau-cones, flows
Crater Mound, problem of origin

Eastern monocline causing bresk in canyon at Lees Ferry



274-294 Colorado Plsteau el

Lefinition= area of previalingly horizontal sedimentary rocks and lavas

P lateau or plateaus? Pl s il s

<-4
~

Climate? ‘elatlva elevationq' ~ gpot - ljoUT

Boundaries
E and N-mountains
S erosional escarpment above lower ground, locally obscured by lavas
W escarpment along faults above lower Basin-Range country

Geology
P leistocene- glacial drift on highest plateaus, elluvium, dunes, etc.

younger laves(bssalts)

Lertiary
Bridger-lake dep.
Green R. oil shale
Wasatch-limestone, calc. ss, etc=Pink - Y1iffs
Flows and intrusions 2

Unconformity

Cretsceous
Laramie ss , vellow-gray cliffs 250-400
Lewis shale 500-1000

Mesaverde ss , yellow=-coal=-Book Cliffs 300-1000
Mancos shele, ss badlands, hogbacks 2200

Dakota ss , white-hogbacks to 100
McElmo shale 197-565
Jurassic {
meroon ss, sh, cliffs 973-1430 e
gYyp zone, Scarp 100~450
Navajo ss, white WHITE CLIFFS 1260-1400
1iodolito ss , sh, maroon 125-215
Wingate ss VERMILLION CLIFFS 250-400
Iriassic
Chinle s h, 1ls, etc. ‘ 185-200
Shinarump ss, gray, yellow, bench 10-125
Moenkopi sh, ss, chocolate buttes 304-480 ; -
S )
Fermian )
Kaibab 1s bench 400-600
Coconino ss:, white cliff 250-=350
Hermit sh 267-332
Supai, ss, white, red, Esplinade 1250-1400
Mississippian
“edwall 1ls(blue) cliff 600-700
Middle Cambrian
Muave 1s cliff 450-4175
Bright Angaa sh 25=375
Tapeats ss Tonto Platform to 285
Unconformity
Algonkian
Unkar ss, qz, sh, 1ls tilted to 4780
Archesn

Vishnu schist cliff e



THE PRE=-CAMBRIAN of the GRAND CANYON

. Introduction = | The Grand Canyon of the Colorado River is the
only area in the world where such a complete and exposed section
of the Pre=Cambrian Algonkian rocks are found. These excellent
exposurea offer the geologist a classic means by which he can
determine the stratigraphic succession and position of the Algon-
kian rocks.

Higtory of the Area = Major J.W. Powell was the first person
to record these rocks. They were noticed by him during his ex-
plorations of the Colorado River and its tributaries. In his
report of 1875 he stated that hard vitreous sandstones of many
colors overlie the granites and are separated by the large non-
conformity from the overlying Carboniferous sediments. A thick=
ness of about 10,000 was estimated by Powell for these sandstones.
3elow these sedimentary rocks are crystalline schists which Powell
refers to as granites,

The Geopraphic Position of these Rocks - The portlon of the
Grand Canyon in which the Pre-Cambrﬁan rocks exist is located in
northerg Arizona between 360 and 36% 17' N latitude and 1119 gt
and 112Y 05' W longitude. liost of this in the valley portion of
the cariyon, between the mouth of larble Canyon and apoint south of
Vishnu's Temple, a little west of where the Colorado River changes
it8 course from the south to the northwest. It 1s completely .
within the depths of the Grand Canyon, east and southeast and south
of the Kaibab plateau. i :

Nomenclature of the Grand Canyon - The name "Grand Canyon Group"
was given by Major Powell to the rocks which lie below the Tonto
aendstone and above the "Grand Canyon schists".

Charles D. Falecott modified Major Powell's classification, but
generally followed the same system.

L.F. Noble and Cherles Keyes renamed the Grand Canyon group of
Powell maintaining only the Chuar series of Powell.

&

n the followlng pages, the stratigraphic section of Powell and :

Welcobt, and that of Noble and Keyes will appear.. Following each
table will be the lithology as given by cach of the original
authors.

B

elow is a general picture of the Grand Ganyon Group. (G.K. Gilbert)
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Stratigraphy and Lithology - Powell and Walcott, with Walcott
preparing the material as first related by lowell show the follow-
ing section to be the Tre-Cambrian of the Grand Canyon.

CAIIIRIAN . . Tonto sandstone
Unconformity
‘ Chuar
ALGONZIAN Grand Canyon “roup
Unkar

Great Unconformity

—

ALZONKIAN (?) - Vishnu

The following 1s this detalled lithology of the Chuar Section.
This is beginning from the top at the base of the Cambrian.

Lithologsy Thickness (Feet)

Sandstone, mags-ive, reddish-brown, becoming shaly near

the middle and passing down into rediish, sandy

shale, and shale with few thin compact sandstone

la.yers S e A S s R e e e L e e T
Shale, black, thin layers, crumbling on exposure, with

two 50-foot membhers of massive gray limestone on low-

Gr half €D & e DO S Ew eSS R sEE eSO S S edESSOR ST RSO eE0 s 525
~Limestone, bard, buff, with ir.epular oolitic mrxXewmer

‘Cherty bands predom‘lnatﬂn{j‘ 111;1 plﬂ.ces scvocees00e0B08 00 4
Shale, black, with few compact layers and thin, earthy

1IMESLONG detisosssncsssssssnssssossssisnsssnsess ssseieve 33
Limestone, B0 esecvesesoeesssscsacscscescnscsnsnnssoontdonecos
Shale, black above, variegated below, showing light drab,

pea-rrecn, vermilion, chocolate, ani buff colors, with

fouw thin layers of sandsotone sseesessvssssvsssesosessss [HO
Limestone, concretionary, masSsive essceescsccsccencsed@e= 25
Shale, reddish-brown on redilish-brown sandstone thinly

bedded 1n 118 lower Pirt cecosssbevinnscssassansasssaans 105
Shale, brown, sandy, passing down into chocolate and _

dark ~ure shale, alternating with browvn and greenish,

gandy shnle; laver of oolitie iron ore near tOp seeess. 300
Shale, in part sandy with thin layers of limestone,

"one 4 feet thick near bottom conataining ‘Stromatopora.. 325
Sktale, chocolate-brown, dull and ycllowish-grecn, sandy

and clayey, with thin sandstone layers and 21 feet

of limestonc in thin larvers near -i1ddle and base ..... 625
Shale similar to above but with less sand and more clay

and 1‘11“{!8, 5!‘{* feet of limestonec Treluded ssessssdssessss 500
Shale, dark and slabby, gray limestone, with 5-foot bed

‘of gray to buff, friable sandstonc near DaBE ecvescses 22
Shale, black, with chocolate and greenish srndy layers

and hard beds of sandstone, local thin rypsum deposits. 100
Shaleé, browm, andy, including three feet of compact,

T i e e Pl LR | Ao T 8
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nd with layera of °

en, roon, and drab below, @
gaan dS ?O” _'fl.)‘_ ‘._,-‘_,L.‘;,.f.‘.l:r’_ S:C"&les tOU’IE‘.’S .EJ&L. C oevedesaszecsmoc e ‘::
‘Bandstone, brown, in beds 8 to 18 inches, passing

s

down into sandy and rure shale with 1*?( of “buff

and choeolate waré&tO%ai and drab shale pagsing

d.o"'m iI’luO I‘ip levﬂal"ked Sandy Shale R I o N N 110
Limcstone, in part chocolate with irregular concre- :

tionary and bituminous layers near base ssssesssssascss 50
Shale, no0stly pure and dark with one member of deep

maroons; drab yellowish green and dark shales with

a dark choco1ate member lying“IOO feet of drab and

dark grecnish shale, with some sandy layers and thin

sandstones; carries locally a 6-inch bed of limestone

neayr base -Auﬂu&u.»;oa'.\ai'-lomd.!-'n-bhrdn.t't‘\'n-\‘-pﬂn;nuth-'.i"ii'E:)O"' 550

Average total seeeosenscsssoscsices 5120

The following.section is the detalled lithology of the Unkar.
This extends from the base of the Chuar to the top of the Vighnu.

Litholoey Imickness (Feet)
Limestone, massive gray to reddish (magnesian), pass-

ing down into limy Sandstone ecececessssscessssssssess 50- 150
Sandstone, light gray, yellowish-brown; purplish-brown

and par‘tly cross~-belded DelOW cssssvs0scsscsssssascna 125
Sandstone and sandy shale, reddish-brown, ripple-marked 200
- 3a8alt in 6 to & flows, 70 to 175 feet thick, serarated

by thin layers of 8andsioONe sescesscscosvcssssssscass 800

Sandstones, staly, vermilion, rather fine-grained, rip-
ple-marked and shrinkage crackea with intercalated beds

greenish-gray color, underlaln by 700 feet o vermil-

jon beds, mostly massive with sandy shale partings... 1730
Sandstone, chocolate colored, of which 800 feet are in

a cliff of 5 magssive members (slightly micaceous)

separated by partings of shaly sandstone, chocolate

above and greenish DelOoW cesesccsessssccosecsnssansos 925
Sandstone, morc or less 8HalY .secscssscsscssssosrsnsce 125
Jandstone, friable and sandy, and micaceous shalecsscs. 300

sandstone with twisted and gnarled layers in top 15 fcet;

color gray with rediish spotg; shaly in places es.sceocs 150
Sanistone, gray, bard, conpact cseecsccccesosssccasasoasas 90
Sandstone, massive com~act brown, buff, and purplish-

bro‘l!n (clif ) e 8 6 500 ® S8 MDD @O OO s W EE eSO SO PSS SRS e s oC 120(}
3andstone, reidish-brown to vermilion, friable, shaly... 200
Sandstone, brick red, shalyeceescecsessscsscsccoccscsnsas 250
Sandstone, brown, friable, shaly, riprle marks and

shrinvare cracks, with lower part more massive and fine .

conglomerate 10 feet al DaS€issscisccvossscossvansnosno 380
Limestone, light gray, with layers of sbale sececscesccs > 2
Sandstona, brown, ‘with 2-foot bed of conglomerate .icsee 30

Limestone, retdish, cherty above; licht gray and comract
near base; J-fOOt member of dark redilsh-browm slate

1n m&jdle " ® 9 8 s ®e OB DH OO0 G S E s 0o D O P OO S0 SO0 SE SO 0O LSeO0 31
Basalt in one bOd.y © 5 0 06508865038 PeE0EEeN0DBORSESEBOEBeN e N0 . 80
Limestone, 1i-ht zray, compact, interbedded layers of

chert or sandstone near basSe cccceeccsssssocsscsssssso 26
Conglomerate,largely ¢f pebles of underlylng pre-Unkar

I‘OGVSOn Jhich 1t lies nconfomablv......-........... EO
: icknesas of Unkar BOAR v sy ie OOE



The formation of the ~revious pages were described by dalco
3 Y o I
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L. F. Noble has made a detalled Stu&}f
A

Shinumo Creek in Grand Canyon. The following are the:
FORMATICNDS OF U¥TAn GROGUD TI0 S5HINUIO QUADRANGLE

Dox sandstone: :lcaceous shaly sandstones, red snd vermil-
ion above, gray sreen, purplish-greon, and brovn below;
cross-bedded and ripple-marked, with sbaly partings of
green or gray color anl some sandy layers; near base
gnerled and twisted sSandstone s.c.cescssseescsccesnsnvsccas

Shinumo quartzltc: Alternating sandstones and quartziltes,
the sandstone mostly purple-brovm, and quartzite wvhite
and hard, forming two prinecipal cliffs, some sandstene
1&32‘61‘3 El’l&.’f‘le’i and t‘JiSbed 3 0 60tV PHNO 0D DI BAGRSTIOEDASN

Hakatal shale: ilostley red shale, upper part sandy, with
100 feet of blue shalc below middle; some beds altered
to jaspcr BT 20D 0A0EECOBRTEROOLIINBOGEOIOABOLEDODEEIDODLO S

Bags limestone: Jhite limestone with bluc shale intercala-
tions in unper third, and of calcareous, red shales ncar

lower Dart- 00 e s e R e P B BS00LER0000 P 0B580800PDNSI0E0CsE0D
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335

Hotauta conglomerate, comnosed of locnal peb:les and arkosic,

mostly rediish matrix, varying in herdness ecececescececs
Tota‘]- t%licl(ness.....!C.U‘..D......l.Il..l
By using previous works and by further detalled study L.

and vharles Keves have compiled the following Pre-Uambriaon
the Grand Canyon:

1- 6

4785

F. Noble
Section of

Series Formaticns [Thickness Rocks
TACONIG interval Unconformity .
Nunkoweap 200 Sandstones
i “alhalla 250 Hhales
Kwaguntan weho 100 Limestones
Carbon 3uttg 1000 Shales
Sclitude 25 Limestoncs
Ovela 175 - Bandstones 5
interval Unconformity
QD Final 800 Shales
g larble e Limestones
O Chuaran Venus 625 Shales
N Cso 500 Sandstones
e) Juplter 1700 - Shales
F‘ Interval o Unconformi ty
Gunther 50 -Dolomites
S= b Chiquito 325 Sgndstones
= : intervol Uncontormity
Q. Cardenasan =5 800 Lavas
- interval Unconformity
Dox 2500 Sendstones
Grand . Shinumo 2000 Quartzites
: Canyon | llakatal 600 Shales
{ Ba.88 300 Limestones
Newberry 100 Lavas
f6Gauta 510) Conglomerates
. Interval : Unconformity
ARCHE0Z0=0 ! : Gneisses




The lithologies of the section of the previocus page follows. pro-
ceedling from the base upwards.

The 1ithology of the Grand Canyon Series i1s detailed in the Shinu-
mo Auadrangle by Noble.(lage &)

Cardenasan: The Cardenasa lavas considt of eight flows which are
about 800 feet thick. &=ac is separated by a thin sandstone strats
1 - 15 feet thick. iarked erosional uncinformities are found on the
-top end bottom of the lavas. The lavas are extrusive. The erosional
unconformity 1s a specific datum-plane to which all above strata must
be referred.

Chiguito: The Chiqulto sandstones follow above the lavas. The lower
beds are shallow water deposits with abundant rip:-le marked horizons.
fasslve sandstones are above, followed by shaly sandstones.

Gunther: The Gunther dolomite is a ledge forming formation which
grades upward into dolomite from a celeifbrous sandstone at 1ts base.
Jupiter: I'he Jupiter shales are above the dolomite. lhey are dark

eolored, often belng blacke.

0s0: Above the Jupiter shales are the sanilstones and shaly sand-
gtoncs of the CGso formations.

Venugs: The Venus temple is of about 600 feet of ‘ark brown and
green shales of the Venus formation.

Jarble: The Harble limestone 1s only 15 feet thick but contains
some signs of life ( Stromatopora ) lhis linestone alsc forms 2
ledge in the siales which surround 1t.

Final: The Final shales are brown, more or less gandy shales. :
“ome thin limestones are found within these shales. The full thickness
- of these shales is not %1own because of an unconformlty at thélr top.

Cvelo: A ssndsbone, bedded in the middle and shaley at the top
and base.

Solitude: A massive, concretlonary limestone forming a ledge
projecting outward from the shales and shaley scndstone is the
solitude limestone.

Carbon “utte: TIhe Carbon Butte shales are black, forming the
sides of a butte below a can of sandstonee.

iecho: The Hcho limestone is thé prineipal limestone in the Pre-
Cambrian of the @rand Canyon. It consists of three ledges, separ-
.ated by Rhales. OSome Cryptozoan like fossils occur in the lowest
sections. !

Walhalla: This 4is a scries of black shales about 200 feet thick.
Niunkoweap: These massive sandstones are the highest rocks ex-
nosged in the Pre-Cambrian section.

These lithologie" conclude the sedimentary Pre-Cambrian roacks
of the &rand Canyon. Above these are the post Pre~lambrian sedi-
mentg.

Below these sediments are the Pre-Cembrian cryvetalline scghlists.
They are called Vishnu.by all geologists who have worked in the
Grand Canyon.



agre.
: Three main ty.-es of rocks are found in the .irchean comples. All of
thesc arc schists.
l. Tuartz schists that grade into mlca aschilsts
2. wmartz schlsts that grade into quabtz-hornblende schilsts
3. Lornblende schists

wartz diorite, granites  and ph¢ matic dikes occur local ly wilthin
the Archean complex.

Very little is tnown concernings these Archean rocks.

It is ¥nown that they have undergone metamorphism folding and
faultinge to a ki~h extent in order to be as they are found. Ile-
cause of the intensive reactions that have token placec within these
rocks it i1s inmnossible to "now anyvthing relating to their oricinal
occurence. :

’
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Faults and some folding represent the structursl peolery of the
Grand Sanyon. -

The Jest ‘aibabd fault is the predominant festure of the aroa.
Jany small faultis are found in the Un ar stratsa.

‘All of these Taults are .re-Cambrisn in age.

+hesler's fold 1s the only larce fold in the Pre-Jembrisn.

Cther faults aad folds oczur in the reglon, but all ore yournger
than i'rc-Janbrian. -

TlraG L Leosd (ooteal (1‘ % GRAL'D Sal i

Four separate neriods are evident in the re-Jlanbrian history of
“the Grzand C-nyon. In order of youngest to oldest, tkey are:
1. o8t Alronzian srosion
2. Alconzian depositicn
3. Pre-Alronzlan erosian
4. Archean irneous activity.
The irneous znd ueiinentary stagcs have already been discussed. The
- other stares tave ceoused the ma jor unconformities in the Grand Canyon.
Hinds c=1lls these stares the wp-archesn and Ip-Alcontian. The un-
sonfornity between tte Vishou sehist and the Al-cnkisn sedizents is
the ln-Arkern surfsce. ihe unconformity between the. ilponkian sedi-
ents anl the .alcozole sediments is the p-Alronkecsn surface. Dur-
inr each store active erosion and peneplanstion tock place. Ite max-
izum relief on each erosicn surface is 50 fect.

Below 1s a diagramatic view of the stapes cf the wvre- Sambrian
history of the ?rand Cznyon:

_/-\/\ ‘,W\\

:W////" R

A. '#uring the foldline and‘getamorphism of the /ishnu s-shist.
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8. after deposttion of the Grand Canyon ( i'roterozoic) system
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The 2rand Canyon series, the Llanc series of Texds and the al-
o 5

conkian series of the Lzke osuperlor recion show similar 1itholog-
ic series of strata, however 2 definite correlation csnnot be
made until a faector more reliable then lithologsy is obtalned. It
is kmxmd probable that the Keweenawan series of Lake Superior and
the Grend Sanyon serics represent the same time interval. This is
tre only correlation that can be made.

The interpretation of ti'c comnlex erosional bhistory of the Yrand
Canyon is the major problem of the vrand Jenyon serles.
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Canyon Lands

Definition
Boundaries = border of meximum dissection 5 side San Juen canyon N
to “oan cliffs, W to higher pletesus
Lopogrephy enfftrenched meanders natural bridges in ss
¥hy so much dissected? “ome b pad velleys at E as Grand Junct, Col.
Meee Verde- Grest Sege Pleir Monument uplift with buttes of Tr1a581c
1952 Laccoliths, Henry Mts etc. Navajo Mt. t‘(g’fv

“Anticlines, Circle Cliffs, Sen Raphael Swell
fga Frof. Paper 164 glso Jour. Geol. 34s 29-57 on meanders
4
Navago Section
Yefinition= less dissected sres E of Grand Canyon and © of Cenyon Lands
Boundaries as sbove

Topography
Meses, Cuestes, escerpments, canyons, washes, volcanic necks,
Bleck Mese =Cretacecus outlier ‘
Chuske Mts,= horizontal Eocere se-
San Juen Basin = syncline containg Tertiary
Peinted Desert= Trimssic red shales, petrified wood
L 4
ee Prof. *aper 188

Datil Section
Definition-why discriminated??

Topogrephy i
Zuni uplift like Baleck Hills escarpments rand Canyon sequence
Zuni selt leke
Volcanoes=-Mt. Taylor volcanic necks

s



History of Colorado Fleteau

(1) Late Crgtaceous-Eocene monoclines formed-Larsmide Revolutiom N

= :

(2) Erosion intervel part~of Dutt on's Greet Denudetion. Climste
unkxown : 3

(3) Lake deposits of Eocene age deposited across beveled folds-gome

gtream deposits

(4) Upliftlposs ibly pre-Miocene-feulting down to W. 'Drainage superimosed

(5) Erosion interval, another part of the Great Denudaetion. -
not a peseplain
(6) Eruption of laves, part besalts-Miocene?
preserved level? gpots pediments, not penepleins
(7) Second fault movement sccompanied by eruptions of andesite and
rhyolite in Sen Francisco Pleteau ©Second eruptions

(8) Erosion intervel of early Pleisto%%e leading to so-called Mohave
peeeplein #pird part of the Greet enudetion Meandering streams

(9) Pleistocne basalts erupted -
A

(10) Pleistocre uplift end renewed feulting with continued eruptions some
of them later than the Grand Cenyon. ntrenched meanders formed.
No trace of Colorado River in Yrest Basin until late Tertiery or early
Fleistocne =g shown by pebbles

(11) Glecistion of some of the higher pletesus Frobably more weler in
rivers during glacié%}ion of edjgicent mountains.

(12) in recent years erosion is destroying flood plains and meking them
into terraces-cause???
See A. J. S. 23512393 241-260 A. J. 8. 174: 109-129
Go S- . 56’ 151"180, 107-150

HTS ‘)_q:/ '_c{n.,s/@s" 3@.5’1—13{21\3?7
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Physiography April 22, 1940

Cannot meet labs but will have maps and directions on t&ble.

If possibtle record last set and return. Another set due this week. Do not accept

after Friday Another set ready for Jenkins in middle left drawer

BAS TH AND RANGE PROVINCE
DEFINITION. region of isolated roughly parallel mt. ranges separated by detritus-

filled basins, i. e.a region so arid that streams do not forward much debris to
sea. Obtress CLIMATE

BOUNDARIES

Highland of Colorado Plat to east-mainly fault scarp

liddle Rockies to NE. mainly a fauli scarp

Edge of abundant ranges on north-gradational line

Foot of Cascade-Bierrs range to west, in large pert fault scarp

To SW exclude the higher and larger ranges oi the coastal belt although
structure and valley filling is continuous

SUBDIVISIONS

Great Ba51n-largely a great group of interior basins although some drainage
to sea in northwest
Sonoran desert-region of large basins with few mts.
Salton trough-structural and top. depression bounded by més. on HE
Mexican Highland-like thc Sonoran district but higher and more mis. i f
Sacramento section-transitional to Colorado Plat on N. and Great Plains to E.
map on p. 10 @
Treat briefly and poinmt out on maps Lobeck and geological =

——

GEOLOGY ANt

o :

Deformed sedimentaries and 1ntrus;ves older than Cretaceous. “folds, faults.
much igneous rock vwﬁkaww~aphmn G s - Camdnan i igevtamtan

Valley fill-conglomerate, sandstons, volcanzc-sedlmentarles, lake deposits,

Jrend . salt, gypsum, clay, stec. Older parts cemented and considerably deformed,

largely by tilting, drag along faults rather than by close folding

Age from Miocene to Recent. Faults in age down to Recent

Glaciel drift on some of higher ranges Pleigtocene lake basing - acebmeds
Volcanics, age to Recent oo Taliw wbawa.

TOPOGRAPHY

M5

|

)
19538

A R

Typical ranges 50-75 m. long, no great variation in width or height.
Stress abrupt sides, straight bases adide from local details.
Slopes cut by erosional valleys

I““‘ ,f"' Basins-half to 5/6th of area. Slopes up to 700 f.p.m. not easily seen

in contrast with mbts. alluvial fans with mud flows Centers of bolsons
hold playaxs or salinas. Many of supposed fans are really pediments

o with shallow gravel on a smooth rock floor. Extent of these not always

v Y

LA

\.\ U

___known. re abundant to south  Dunes small and local.{vﬁalton sea_ and

Nevad DESERT paveuent §77
) \ EVIDE%CE of faultgaaiggg mtse (a) recemt scarps (b) faceted spurs (c)

discordence of mte. borderwith internal structure (d) profiles of
{ velleys of ranges (e) lines of springs (f) tilted peneplained
(more likely pediments which had original slope) (g) displaced lavas




3%__35,_{ ‘ Bnmn’nz _,
HISTORY 7;;(

Physiographic history tied to that of sediments in valleys and to earth movements =

Key lies in ORIGIN of BASINS.
Alternaties- {1) diastrophic (2) erosion by water with later blocking by
fans (3) excavation by wind
(1) Geologic record proves (a) intermittent earth movement throughout
Tertiary and Quaternary time (b) sedimentetion by streams and in lakes
in diastrophic basins under generally arid climate The relatively
humid interwals were in Pleistocene, apparently coincident with continental
glaciations, Start of Colorado River in present location during Pleisto-
cene.|’) Dissection along Colorado gives sections of bolson deposits
«/  giving key to history. Recent faulting p¥oved only where displacement
Y of a land surface can be provedduweiely ST
(2) Geologic record prohibits second hypothesis.
3 199 &~ ‘
45 (ay )Wind excavabion a distinct pogsibility but most hesitate to endorse
beeause of reputation of Kefsfits chief advocate
. R Points for: (a) dust storms common/(b) bottoms of some playas
15 5 vghow wind dissection (c) wind basins common in other paris of west
where favored by loose soil (d) old red loess came from deserts L
Points against: (a) dunes not common (b) wind-worn mushroom pillars b o
1o ebc. etc. very rare. OLd inscriptions in caves unfavdable ;
D (¢) desert pavement unfavorsble (d) not enough loess to east : 4k
(e) dust soon returned from the més. by next shower.“ﬂﬂwzuﬁ‘kg\ET*{::il iy
w dov T
" Much of the old controversy came because of lack of kna%edge of basin sediments . : =5
]515]{ " " ¥ " pediments M T“‘I trcwc
also early physiographprs sought to introduce peneplains into a
region of restless crust plus aridity. +hey also tried to put events -
4 T 1 into definite order rather than a complex sequence with much overlapping
&> GREAT BASIN i
3 DEFINITION Includes 100 separte basins Basins of Pitland Klamath drain to sea

)

s

BOUNDARIES see map
GEOLOGY see map

TOPOGRAPHY Block mis. of southern iawmsx Oregon= displaced lava,so recent
faulting 2
Pleistocene m'lake basins necar to higher ranges Evidence of beaches ete. |
"Louderbacked" mbs along foot of Sierra. Fault scarp of Wasatch s
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RG-S ~ BASTN AND RANGE 3 Waxd Yok a Bothy
April 24, 1940 ?L‘g,a_{,,j

§

Review Great Basin Ay,

HISTORY Older folding and thrusting
Filling of basins-climate-how known
Pleistocene-humidity vs coocling
Evidence of standing water xax vs alluvial fans
Two high levels long known in Bonneville and Lahontan
now thoughimay be fOurJ Evidence connecting  the
time as glacial:
E¥idence of stillstands of level.
Overflow of Bonneville and erosion of outlet
Results of complete drying on amount of salt
1.1 Keyes theory of diversion of 8a Snake River into
Bonneville.Weak point-too many other lakes
Postlake uplift of basin commonly ascribed to
relief from load of water-weak point there
was certainly movement in recent time at places
where there was no lake! Not so easily demonstrated
Variation of level of Great Salt Lake in historic time-
effect of irreggation-8alt Lake cut-off
Search for potash-use of physiography in- ended by
discoveries ia red heds of New Mexico through oil ™
pxplorabien 7 T
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SONORAN DZBERT

DEFINITIONLow altitude and few ranges~desert basins predominate-
Sonoran Gila lohave

74l
3 :./t

BOUNDARIES  Norbhwedge of imberior drainage- st--let Tols As—ged
eastscdge of higher land and more abundant mts.
south jextends into Mexico

west ,either province boundary or range of mts
NW from Yuma

GEOLOGY Mainly valley fill ncar to mbis. on rock pediments
Mts. largely granite and volcanics

“-  TOPOGRAPHY
ifts. ganerally withouf stiraight edges-much frayed

Undrained bolsons also filled basins with more or less
through dra;nawet

HISTORY S
Stages in development "Integration"of drainage S Tl
Fig. 133, p. 370 E
Develop.ent of pediments under rising base level of

valley filling 4Arroyo Sheet floods(cause or affact)’
Lateral swing of streams






396-409

Sierra-Cascade Ffrovince
limiting

.
Definition- range of mts. inside the great valleys and snpnxutinngasin*ﬁange and

Columbis Plateau £xem

Boundaires S end = Tejon Pass ;
W topographic except in Oregon where = W limit of andesites
N international botmdary
E topogresphic

Divisions Y

Sierras up to limit of continuous lavas &t Feather R in California

Cascades north of that

Sierras
Definition= mountain range, massive, continuous for 400 m.+

Boundaries-see above

Geology
Paleozoic metamorphics

| Jurassic-Triassic metamorphics, slate, 1s, sh, tuff (aqf}fgipus 8

| 3 . - -

| Jurassic intrusive granite o dle s

| Cretaceous marine small area U A
el \/ Eocene ss in foothills |~ Amm~ g el it P

Miocene gravels covered with lavas ( suriferous)
Glacial drift, outwash, etc. some existing glaciers

quography

lates o

Eastern face, fault scarps split toward N into main Sierra and Carson Rer

5 Renges with L. Tghoe between
Three ranges in fer noth, & to W. Diamond, Grizzly, Clermont
Viamond lines wp #itn Carson to §

Subdued upland often miscalled a pn%pplain -relief to 3000 ft granite

"\High Sierra Peaks near headwsaters o stresms
Gold Belt on metamorphics much lower than area on granite

in'south part some have distinguished broad valleys between

upland end canyons >
' Cenyons of which only Yosemite and Fetch Hetchy are unusually
cliffed depth to 5000ft’



409=-430

History of “ierras
(1) Post Jurassic uplift and intrusions

(2) Lete fretaceous folding

(3) Erosion during Zocene or later to the "peneplain" or "broad valley" stage g7

stage 1 of Yosemite now preserved in Upper Y. falls relief)3000 ft. Qﬁ}b #
(4) Tilting to west caused deposition of auriferous gravels in laste “ocene or Miocene
Some claim two ages of gravel(Prof. Feper 73)

(5) Eocene to late Miocene lavas burying gravels. diverting streams
700"
(6) Tilting of feult block up on E causing erosion of stage 2 of Yosemite
or "mountain valley stage" Fliocene. Preserved in Indian and Illouette falls

(7) Fleistoce ne uplift in same way causing stage 3 of Yosemite or "canyon stage"
preserved in Bridal Veil

(8) Glaciation in several stages deepening and widening the canyons on shattered
zones. Correlation with continental glaciation??

(9] LAL T g

outhern Cascades

' Definition= area between metamorphics of Sierra and higher mts. to N.

Boundaries W side egains metamorphics of Klemath Mts., E is indefinite
Geology= lavas with some uplifted Tertiary omn W.

Topography/ = principal mounteins are volcanic, Mis Shasta, Lassen, etc. etc.
flows mainly andesite

Northern Cascades-why the order*???? :
Definition= area of metamorphics like “ierra

Boundaries= E and W. top ographic, S= line of N.P. RR. or border of more flows

Geology= metamorphics and intrusives like Sierras and possibly connected.
some local young volcenis

Topography= rugged mts. which in distance resemvle plateau dissected to maturity,
deep glaciated valleys, cirques, horms, L Chelan fiord, young volcanoces
iit. Baker, Glacier Peek; granitic= ift. Stuart



i
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| ‘-n_,__..—.-—-- 5
430-441 ecent volcanics
/ Glaciel drift ‘
fiocene~IPliocene Cascan and351tes
Miocene basalt [ Col. R. Basalt E

Middle Cascades

Definition | Tertiary intrusives
~_ertiary s ediments, marine and cont.
Bounderizs L. = edge of armndesite T Cretaceous marine
W= edge of valley or edge of levesdJurassic intrusive
N = N. P. rr. /Carb. volcanics
5= line negr Mt. Fitt { Faleozoic sediments
Geology
Volcenics, maeinly endesite, vary in age to Recent : &
Bury old lines of folding and uplift, some Tertiery in Col. velley
Topogrephy some concezled basalts
Volecanic cones snd flows, eroded volcenics-caldera of Crater Lake
Even skyline R o
;/________-.—— et e e s e s

A

Higtory - Pt~ s e i
Folding involves as young as Miocene ( [Hvent h“"“A“VQJ*d;Q

Fenepleination or Methow surf&ce.r Tyre is the smooth sides of feolds in

besalt st Kelly Hollow neer Yekime now caulled pedlments
or= even skyline

Ageinst= non-dejustment of streams

skyline is not level., Mapture surfece undcr basalts Aee de
confused with post-volcanic erosion

Effect of poroues mentle of volcenic ash locally retarding
erosion o~
Uplifﬁ?)and erosion to present maturity

Glaciation gnd modern vulcanism

Speciel problems-
457 Courge of Columbis River scross Cascades.

Is it antecedent or diverted by volcanice from en encient course to 8
Hodge considers present course too young for antecedent
Landslides in valley Cascan flows undeformed
4

Origin of Crater Lsgke-explosion vs subsidence

Known ejecta of young age not enough to fill depression and meke cone
although they are in large smount

subsidence due to stopping of boiling over not all drainage.
e, 050 63 ¢ )o2y), AEA .
¢ MW Mwmﬁmm
I Shponm ’6"“"’14—"'""“% : ~
4 LJC:uUeLJ:f ,41¢04;A*¢{ raan Pk**}- -g Areatl, . e
ar}—gvbw TWM{P\% WM M{"W“’“
MEPW
i 2ol Phores ° MWWM'MMW ke
¢ A T el GRLR m-wwwwm
QMMJ—Gn-PMM’M 'WM@M‘F‘M
7M‘Qé4mtﬁ"'€}m«4wﬁ; v Seatlod,
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442-4E8
Pacific Border Province

Definition= renges and associeted valleys W of Cascade-Sierres end Basin-Range

Bounderies-foot of Cascedes or border of levas to E.

foot of Sierras-Tejon Pass , NE side of larger mountsins omitting
Salton Hed 4 to Gulf of Californie

Geology-

pre-lertiery = "basement complex"

some of mounteins ssme =g Sierres (Klameth lits)

mrinkyxksxkimxyx Juressic intrusive, Carb. volcanics, metamorphice

Frenciscan complex, slso pre-Franciscen metamorphic&éw?n«ﬂﬂh
Creteceous merine

3
Tertiery continental and merire, 211 folded, faulted Y
Fleistochie drift end streem deposits, some marine in Celif. + terraces
volcanis of Tertiery endspeuwsEar sge

A g

g oy -
Subdivisions

Olymic Mts.-Puget trough incl,WillameJ};alley- Wash-Oregon coast ranges=
Klemaths- Celironie Comst Rangee- Great Valley, “ngeles section-
kawxSmixCutixpriax Lower Californis

Fuget -Willamettfrough
Lefinition= topogrephy

Geology~- glacial drift, mainly sand, very thick, much outwash
ocene(coal-bearing)
volcanic§,=in pert gf Columiba Miver baselt

Topography

Driftepitted outwad:h cut by velleys and in part drowned /*

inlets, canals, preiries, mounds, terrzces, shells) moraineg
Rock hillsyin pert basglt g

slluvigl fal1l

History involves at least two eges of drift —ice kept vallyes opel. age?? i

. B

Olympics 4
Defirition
Why so little known : t#

Yeology-higher mts. = pre-Eoéene igneous end metamorphic complex-umuﬁr*ﬁa
Tertiery sediments on mergins Rosrss. 2000 ~Sowp '

extensive volcantes Pteng, prfaneiin — . :
Py, - Pludmes dusshtn Hame

Topography &

Some high pesks, glecisted =
Uenersl uplend or inferred upraied peneplein
valleys and lower terraces on lertiary

s



456-471
Oregon Coast Hanges

Definition= renge north of Klemath hard rocks

Bounderies= Cosst on west //////’”"##—‘_ﬁ\

velley to east
herd rocks to §
Che helis R on N.

Geology
All Tertiery sediments
Pleistocﬁgﬁwarping end gently folded sediments
marine terrace deposits(gold and chromite

Fliocenrne= time of mountain meking, few sediments

Miocene= time of folding, submarine eruptions, some sediments
Eocene= sedlments and volcanic folding, rests on pre-Tertiery complex
F M £ Woshlo Uinds G Ny 5 Oy
Topography y DA aA~da vt

Urland once called e pﬁlﬁplaln 4NL Wl - UAI"G::;¢ k,;t_

ransverse velleys, double wlth en renched meanders

Marire terraces to 1500 ft. -

U |50~ 170, 308 350, $v0 . §00-w00 ; /15U
s {i’;.«mm po, Beel -

Klametns i abppmshonic davey T T

Definitiob= eres of old hard rocks much like Sierrss
Boundaries, strictly geologic-levas to E.

Geology relstion to Blue Mte. to N. Cascades
Tertiery- cley, sand, gravel
Cretsceous folded conglom, ss, sh.
Jurassic-metemorphics and granitic intrustion some flows
pre~Jurassic metemorphics end basic intrueives, serpentine, greenatone

46 S .
"rsﬁography

Transverse drainage e
Two story valleys, uplend or' penaplain on ridges ~ ffme M S*9V44.
merire terreces

: J
J — ; ey o

¥ 3 \|<’ ' FAAAA TR A
. AL - LA A el

3

. F \
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472-486

Velley of Californie
Definition-boundaries

Geology- Pleistocne end Redy$t alluvium on Tertiery
Best known in S. Part

Recent alluvial deposits, buff silt, , clay, arid climate 600 ft
Tulare formetion with two distirct leke deposite in upper 600 ft
stream gravel-interlgelile) total thickness 500 to 3300 ft.
older lake deposits, glstiel .
Great unconformity = time[éformation of “Yomst Range
San Joequin clays, Pliocene or Fleistocene, with some varved
cleys ascribed by some to earlier glacistions but of uncertain
interpretation thickress 3300 ft
Etchigoin merine FPliocene

local uplift st Marysville Buttes, an eroded volcano

*opography
; old alluviel fans of borders= redlands
Low pleins or modern sliuviel deposits
fiver lands or natural levees of present streams
Basins or aress inside natursl levees
Islsnd country or delta of rivers into Bay 8
San Joaquin has more east diffdnge so crowded to WoH
Tulare lake basin now dry most of im time.

Celifornias “Yoast Ranges
Definitioen :
Boundaries S = San Kep Rafeel mts. 2t border
N-= change to older hard rocks g
E and W = topographic

Geology
Quaternery slluvium and merine sediments, folded and terrace
younger flows
Fliocene-Pleistocne continental and volcenic(tuff, flows, etc)
Tertiary marine including much ss, tuff
Cretececus merire, ss, sh 7
Juressic granite
Frenciscen (Jurassic-Tiisssic) complex of sediments and
volcanics, ss, chert, serpentine, schist
pre~-Franciscan sediments, igneous, intrusives

Topography
1“5 parallel ranges ending ageinst a coastal fault st NW,
straight, crests fairly even, few rolling uplands
marine terraces to 1500 (2300%) ft.
Willie has 3 types, uplifted blocks, tilted blocks, arched
uplifts
many active faults shown by scarps, blocked drainage,
ghifted valleys, landslides. Fossble confusion
with normael erosion of resistent formetions
\%5IU\ °hanggn3feg%&g&t§ezgsgreati-aridity filled lower parts of valleys
Streams consequent, subsequent, inherited from forller surface,
confusion of capture with antecedent streams



486-493

History of coastal raages

Record very complex with meny unconformities between folded formations

gtrate broken into fesult blocks
no long quiet perlods a¢though poselbla matur1ty of erosion in
Fliocere 7§ [ 1)
Quaternery'flrst marine depositlon-then folding, theshigh elevation,
{@aubmergence, theg(;lse again with sea pertly catching up

In ®regon Uoast Range : ) /
ﬁ ep. of early Fliocene, deformatlon, er081on, dep of later FPliocene
" /Jerosion up to middle Pleistocene= uplift of coast Range
()2 stages of valley cptting below modernsea level
\de‘p’r in earlier valleye-marine invesion and erosion forming terraces
“,yerosion of second valleys
/‘modern submergence or rise of sea level with alluviel fill
G
Smith gives for Oregons ‘

Focene-unconformity-0ligocene- unconformity~- Miccene-
uplift and erosion with baselt eruption- Pliocene
peneplain-uplift higher than now- submergence and
formaetion of Fleistocne beaches-uplift- recent sub. or rise
of sea level

ot i 5K



e 2) Mineral Information Service 11

Limestone = Limestone is used in the manufacture of sulphite cooking- ligquor
to the extent of 440,000 tons annually., Of this total, we use 173,000 tons, the
gsource of which is local,

Lime = The major percentage of lime is consumed in the sulphate and soda
processes, An efficient lime recovery in these processes precludes a much greater
usage, Some lime, essentially dolomitic, is used for the preparation of sulphite
cooking acids It is also a basic ingredient for producing calcium hypochlorite
bleach liquor and in the bleaching process, and for the cooking of rags and straw,

Current annual usage is 500,000 tons, about twelve percent of the total
production, About 50,000 tons are used in the Western industry.

Salt Cake — Salt cake, sodium sulphate, reduced to the sulphide, is the basic
component of the sulphate pulping process, Its concentration is maintained at a
predetermined level in the cooking liquor to produce the particular pulp desired
in the mill, This chemical is derived from three sources: natural, synthetic,
and by-product,

The sulphate process depends for its economic success entirely upon the
efficiency of chemical recovery., Inasmuch as this percent recovery varies quite
widely, we can only say that salt cake usage likewise varies over relatively wide
limits, Normally, from approximately one hundred seventy—five to four hundred
pounds per ton of finished pulp are required,

The industry current consumption, practically the entire production, is 650,000
tons, Pacific Coast usage of about 60,000 tons is mainly from natural deposits in
California,

Soda Ash = Soda ash, sodium carbonate, is a source of alkali in preparation of
the sulphate and soda cooking liquors, One purpose is to adjust to the final
caustiocity, reducing the sulphidity to the desired percentage. In the soda prooess,
soda ash is the escential chemical for liquor makeup.

A furtbur, very important use is that it is the alkali used in the cooking of
rosins for the preparation of rosin size, Soda ash, in conjunction with other
alkalis, and miscellaneous materials, is used in the de=inking proocess for the
reolq‘ping of waste papers.

Current consumption is about five percent of the total production at the rate
of 150,000 tons annually, 10,000 tons of which are used on the Coaste

Caustic Soda = Caustic soda is what might be called a secondary pulping
chemicals, It is used in the preparation of purified cellulose for rayon pulpse
Also, in the multi-stage bleaching of sulphate pulps it is finding wide application
for removal of chlorinated products in the primary stages,

Annual consumption is about 110,C00 tons, about six percent of the total,
Based upon bleacked pulp production, approximately 30,000 tons are required in this
areas

Chlorine = In one form or another, cklorine finds application in most bleaching
processes. This process, which we might term one of secondary cooking, accomplishes
the final preparation of the pulp as a raw material for the paper mill, With the
very rapid increase in production of bleacked pulp, chlorine is very important in
the industry. Approximately 250,000 tons or thirty percent of the total production
is so used., The Pacifioc Coast requires 50,000 tons,

Fillers and Coating Materials — Many different pigments are used, both natural
minerals and manufactured chemicals, to achieve the desired opacity, printability,
color, smoothness and softness in the finished paper.

Clay is the most widely used pigment with its application being rapidly extended,
At present around 600,000 tons, sixty percent of total production, are consumed
annually. The Pacific Coast has not until very recently used an appreciable amount
of this pigment,
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AGE _ [FORMATION |SYMBOL|DESGRIPTION 74
| i,
I I Sand dunes, marshes, olluvium, i
REgENT | S and man-made fills it or

:|Poorly consolidated gravels,
fossiliferous sonds and oy-

ster_beds.

.p\\\\ Gray to buff sendstane with
il foraminiferc horizons.

IPLEISTOGENE|

ROCK

PLIOGENE |Merced

¢ f?’,';';;.‘f:?; e
PLIOGENE |Leono Small isolated flows of - :;;;;;}fz";ﬁ 253

rhyolite breccio

Black 1o gray olivine basall
vesicular and amygdaloidal
port.

i
77

PLIOGENE | Bald Peak

Fossiliferous lake deposits,

PLIOGENE | Siesta shale, limestone ond tuff.

DUXBURY PT, 3 N
Basalt similar to Bold Peak,
PLIOGENE | Grizzly Pec agglomerates, tuffs, and
mud_flows
H Brown,green ond red pebble
PLIOCENE * | Orinda sandstons ond conglomerate .3

of continental origin.
Undifferentioted upper Miocens|
sedimantary rocks
|Siliceous shale and well bed-
ded gray to ton cherts.
Bosal conglomarote ond so

MIOGENE

Maontere:
MIOCENE | GPfvemant
;

= STATE OF CALIFORNIA
DEPARTMENT OF NATURAL RESOURCES DIVISION OF MINES

s e s GENERALIZED GEOLOGIC MAP AND SECTIONS

Unditferentioted shale, chert,
27| ond sandstone with some ig-
neous and metamorphic rocks
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| Well badded red rodiclarian
charts. Some buff te tan

porphyry showing l 9 ; 9
tructure; gabbroic in
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14 California State Division of Mines (Vols 2

Titanium dioxide finds application as the opacifying pigment in waxed papers.
Its high refractive index makes it especially suitable for this purpose, Titanium
dioxide is extended with barium and calcium sulphates for some uses, It is estimated
that perhaps 30,000 tons of such pigments are required annually,

Other fillers which are used for special purposes are talc, calcium carbonate,
zino sulphide and oxide, lithopone, blanc fixe, and diatomaceous earth,

Clay = This paper has shown that clay is a very important material in the
production of paper, England has always been the source of high quality china
clay, However, for most purposes, the deposits in Georgia have been developed for
satisfaoctory application. There are extensive clay deposits in the West, character=—
ized by low color and considerable overburden, Whether or not a material acceptable
to the paper indus try could be produced presents a challenge, It would not necessar-—
ily be required that the clay be competitive to those now used. For many discussed
and contemplated applications, lower brightness would be acceptable,

If one is conversant with papermaking literature, he has periodically read
of the production of alum from clay. This is a proven possibility, economics
being .the primary consideration. At present, relatively high grade bauxite from
the South is used.

TABLE IT

Annual Production of Materials Used in the Paper Industry

United States Pacific Coast
Tons Tons % of U.Se. Tons
Pulp 10,605,000 1,754,000 17-1/2
Sulphate 4,597,000 414,000 9
Sulphite 2,476,000 966,000 39
Mechanical 1,812,000 312,000 17
Soda 466,000 21,000 4l /2
Others 1,254,000 -— - - -
Paper 12,180,000 1,565,000 7=1/2
Board 2,450,000 450,000 5
Chemicals Used in U.S, Pulp & Used in Pacific Coast Pulp
Paper Industry-Tons & Paper Industry = Tons
Sulphur 400,000 145,000 imported)
Limestone 440,000 173,000 local
Lime 500,000 50,000 local
Salt Cake 650,000 60,000 (local
Soda Ash 150,000 10,000 local
Caustic Soda 110,000 30,000 local
Chlorine 250,000 50,000 local
Alum 150,000 15,000 local
Clay 600,000 30,000 imported
Titanium pigments 30,000 - imported;
Taloc 30,000 - local
Sodium Silicate 400,000 - local
Calcium Carbonate 75,000 - imported)
Sulphuric Acid 9,00C - local
Asphalt - 7,000 tlooal
Sodium Aluminate 5,000 - (imported)
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493-510
Angeles Seciion

Definition= coast extension of Basin-Range geology

Boundaries
includes marine lowlends of cosst and larger block mts.
excludes Salton Bain and granite block of Lower California

Geology

a:1luvial and marine unconsolidated sediments
FPliocene-Pleistocene marine 1o over 20000'
Oliocene~Eocene marine

Cretzceous marine
Frenciscan vt anf
Granitic basement pre~Franciscan

Volcanics Tertiery

Structure- folded, extensive faulting
no merked difference from Coebt Range to N Sen A Rift inside mts.

4 opography
Lowlends on alluvium ¢ ol
anticlinal uplifts shown by radiel drainage
mountains with some even uplends-f ault borders in part

History
all strata including early Fleistocene folded, faulted Early surface cut
with deposition in lower parts <"/“:\bby Ferrie surface

.Galiven surface formed aftPr complete buriel of some mts. by Pliocene
‘Sulphur ¥ surface of Ventura region is late maturity

area submerged to 1300 ft.

Uplift left 9 terraces differences on islands

Terraces warped, continued faulting, folding to present

Southern Cglifornis section A NG ’ s
Definition= block of Jurassic intrusive extending into Ul st
GeologyQuaternary terreces c 5

Pliocene~tocene sediments and volecanis
Cretaceous w»a__, ”
Trisssiec volcanics §asacenc®”

Jurassic intruded into older schists

Topography- block like Sierras but lower.kxﬁarine terreces
pleteau broken into blocks by feults, some late Tertiery
gravel now faulted .« - p

Hlstory-lastﬁﬁbposltsfmarlne‘are Pliocene-“arly Quaternary s ‘surface of old age
with mongdnocks-uplift and folding-marine terraces- uplift and erosion

.




GEOLOGY 1 30
FHYSIOGRAFHY OF WESTEEN UNITED STATES

Final exsminstion 11 June 54
Write on 10 only end pleese indicate which you left oute Leave postcard for grade

(1) Describe the origin of the festures of Fuget Sound including both the major
and minor forms such as the shoreline.

(2) Déscribé not less then three lines of evidence which indicate that feulting
end other earth movement is still irn porgress on the Pacific coast.

(3) Compare tow theories of origin of the gorge of Columbia Kiver through Cascades

(4) Give two arguments for and three against the importance of wind erosion in
Basin and Range province

(5) Give three evidences of the ability of “Yolorado River to erode the Grand Canyon
end ksm two alternative ideas some suggest for its origin,

(€) What three different types of mountains occur in Columbis Flateau giving
and locating examples of each

(7) Show with diagram-corss section the relastion of the upland surface of Southern
Rockies to Colorado Piedmont =znd High Plains

(6) Compare three different hypotheses of crossing of Uninta Mountans by Green Hiver.
(9) Give two possible explainations of the topography of mountens of central Idaho.

(10) Describve the terraces along the rivers of Missouri Fleteau and two possible
explanstions of their cause.

(11) Explain with diagram the bearing of Boston llountens of erosionasl history of
Ozark Flateau giving at least two hypotheses

(12) oOutline in roper order the evensts of history of topography of Ouachite
: Mountans

(13) Give in proper order the major steps in development of topography of Sierreas
in vicinity of Yosemite Valley
‘ briefly
(14) Locte zs definitely es possible and tell ORIGIN of: (a) Break of the Fleins,
(b) Devils Tower, (c) White Kiver Bsdlends, (d) Bitterroot Mountans,
(e) Mt. Shesta, (f) Dominguiz Hill, (g) Henry Mountsns, (h) Lewis
Renge, (i) St. Francis lMountans, (j) Olympic Mounteikms.



GEOLOGY 130
PHYSIOGRAFPHY OF WESTERN UNITED STATES

Twelve weeks exsminstion 7 May, 1954

Write on four questions only and please show on cover which they are.

(1)

(2)

(3)

(4)

(5)

(6)

Locate (province, section, state) and explain origin of brieflys:

(a) Sacramento Section, (b) Mesa Verde, (c) Tonto Flatform, (d) Vermilion Cliffs,
(e) Waseteh Mts., (f) San Francisco Mt., (g) Grand Wesh Cliffs, (h) Wind River
Basin, (i) Bighorn Bas in, (j) Lake Missoula

With regard to problem of origin of the bt asins of Basin and Renge Province states’
(, ay by, ¢) three possible modes of origin, (d) why a contoversy arose over these,
(e) significence of the deposits within the basins on this problem.

With regard to the drsinage of Colorado Flateau state: (a) time relation to
monoclinel folds, (b) relation to deposits of Tertiary age, (c) time relation to
faulting, (d) time relation to vulcanism, (e) age of present course into

province to west.

Qutline in proper order 4 major stages of history of Columbia Plateau.
(omit details of controversial portioms)

In regerd to Crater Mound, Arizona: () describe, (b)(c) (d) state three major
hypotheses which have been advanced for its origin, (e) state line of evidence
which indicates a violent process rather than a slow one.

Explain following facts briefly: (a) talus is scanty along many of the cliffs of
Coloredo Plateau, (b) Meny of the canyons of Colorado Flateau display entrenched
mesnders, (c¢) (d) give two possible explanations of sloping uplands of Uinta
Mountans, (e) most extinct lskes of Basin and Range F rovince have modern

lskes in their basins.



GEOLOGY 130
PHYSIOGRAPRY OF WESTERN UNITED STATES

Mideenenter exanination 5 April, 1954
Write on 4 guestions only and vplease show on cover which they are.

(1) with veepest to Grand Coulee: (a) loeste, (b) deserids briefly ﬂﬁﬂu
nature of gides, division into seotions, slope, ete. (¢) give commonly
accented theory of origin, and (e) state relation to the Seablands.

(2) vwith resvect to Wertharn Rocklies: (a) Deseride briefly the topography contrastipe
with Southern and Midile Roekies (b.e) sive two lines of evidence advaneed to

}mrutnh thot the evests represent remnants of a foraer even surfece,
#(dee) give two fmportant objections te abeve theory

(3) 1Loeats se definitely ae possible and give origin ¢f: (a) Snake River Plain,
(v) Boxter Zasin, (o) Crand Oalinyon of Ye!llowstone Tver, (4) Thousand Springs,
(o) Tetons, (£) Bighorn Basin, (&) Coteau du Mgssourd, (h) white River Platesu,
(1) ¥ind Mver wasin, (f) Jake Nyssoula

(4) In respect to the Seadblands of Washington state: (a, b) two facte agreedsd en
bty the majority of those who have described the awea, (o, d, e¢) three major
theories with a brief explaination but without comparison of merits,

(5) (2, b) Oive two siternative explainations of the origin of the smecth flenks
6f the tessltridres near Yakima, vashington
(e) Wepinin the preater rrominencs of glasial evesion fenturer in
slaeisr Matlong)l Yark than farther south
(4) Txpiain levelnese of Snake River PMlain
(e) Bxrlein why enst fees of Hoeky W Utains ie due to velatively reeent
srosion of an aneieat wlift ;

(6) (a) Aseoumt d4eresard of mountaink wplifte by the rivars of Vyoming
Basin, (%) one apparent exception in this reglon, (2) account for the
seurss of folu-wbia and Sneke Rivers in the Solumbla Plat :

(4) account for the Hfflanders of streams which eross the s near Yalima,
nashington, (o) nestmt for Royal Corge of Arkdnsas River In Colorade.

(meanders)



GEOLOGY 1 30
P HYSIOGRAPHY OF WESTERN UNITED STATES

S8ix weeks examination March 8, 1954

Wr ite on 4 questions only and plesse idicate on cover which they are.

(1) Stete briefl y the locatiom by province, section, staute, ete. ofs
(a) High Pieins (b) Loess Plains (c) Cypress Hills (d) Little Rocky
Mts., (e) St Francois Mts., (f) Calla han Divide, (g) Edwards Plateau
(h) Llano “istrict, (i) athens Fleteeu, (j) Magnet Cove

(2) With respect to Ouachite Mts. state brieflys (a) major types of rocks which
make ridges, (b) (¢) two inferences which wight be drawn from “two story"
topography giving diagrem of seme, (d) (e) two possible and probable
origins for water gape of major stireams.

(3) With respect to problem of bedlend topography states (e) origin of the
term badlands, (b, ¢) two imgortant areas thus far studied, (d4) kind of
(e

material in which eroded, cause of rapid erosion which is cutting into
old subdued surfaces.

(4) With respect to the Southern Rockies stete briefly: (a) geologic date of the
major uplift, (b) evidence of more than one time when the mountaine were of low
relief, (c) relation of these times to conditions in Greet Plains, (d) cause

and distribution in genersl of hogback foothills, (e) effedt of glacistion
on scenic features.

(5) In respect to the Oszarks s tate brieflys (a, b, ¢) name thres different levels

of uplends and their relation to geology, {d) (e) twe possible eges of the
uplend surface found in Missouri.



GROLOGY 130
PHYSIOGRAPHY OF WESTERN UNITED STATES

Final Examination June 11, 1953

Write on any 10 and please indicate which you left out. Please leave postcard
for your grade.

(1) Locate as definitely as possible and tell origin of each briefly:
(2) Dominguisg Hill, (b) Olympic Mts., (e¢) St. Franeis Mts.,
() Magnet Cove, (e) Chief Mt.
(2) Compare merits of two hypotheses of origin of Crater Lake,
(3) Explain briefly origin of Puget Sound.

(%) With respect to importance of wind erosion in sem id west state two
arguments in favor and three againsst.

(5) List three different types of mountains which occur within Columbia Plateau.
(6) List three different types of mountains which cecur within Colorade Plateau.
(7) Aecount for the drainsge relations of Wyoming Basin and Bighorn Basin, '

(8) Explain relations between the upland levels of Southern Rockies and the High
Plains using diagram, Cite proef.

(9) Deseribe the terrace levels found in northern Great Plains giving two
hypotheses of their origin.

(10) Compare two hypotheses of the erossing of Cascades by Columbia River.
(11) Deseribe geology and topography of Black Hills using diagram section.

(12) Give the evidences of the competency of Colorado River to erode the Grand
Canyon opposing the popular idea that it is due to earth movement.

(13) Give two points for and three against the former existence of a pemeplain
in northern Cascade Mts,

(14) Take one of the photos--give its number; tell what event or phenomenon in
western United States it illustrates; give its probable location.



GEOLOGY 130 %f L2
PHYSIOGRAPHY OF WESTER: UNITEDL STATES et

Examinstion May 8, 1953
Write on 4 questions only and please indicate on cover which you left otd.

(1) Locate es definitely es possible and tell origin briefly ofs
(a) Penry iountains, (b) Zuni Mounteins, {(c) Lske Lahontan,
(d) Espinade, (e) Death Valley, (f) Mesa Verde, (g) White Cliffs,
(h) Kaibab Flateeu, (i) Hurricane Ledge, (j) Feinted Desert

(2) Complete follwing statements giving in single sentence the best proof of
eachs

() Some of the lakes of Basin end Range are not =s & salty =s others

which also have no outlet because=---

(b) It may be incorrect to conclude that the formation of the Grand
Canyon of the Colorado represents a separate cycle of erosion
then does the erosion of the surrounding country because---

{(¢) 4 large portion of the erosion of Cretaceous and older rocks of
the Colorado Plateau occurred in pre-Eocene time because--

(d) Entrenced meanders of San Juan Kiver indicate---

(e) Most of the extinct lakes of Basin and Range province occur
near to surviving lakes because--

(3) Give points for and against two alternztive hypotheses of the relation
of stream courses neer Yakims, Wahsington to the age of deform:=tion of
underlying materiels.

e
(4) List 5 evidences of occurrence of conceald faults along bases of
mountains of Basin and Range porvince. A

{5) Outline the problem oféfhgin of Crater iound, Arizons considering
three hypotheses with points for and against each,

(6) Btate the major hypotheses of origin of topography of Basin and Range
province considering points for and against and the baeie- of the
controversy. ClnQ



GEOLOGY 130
PHYSIOGRAPHY OF WESTERN UNITED STATES

Midsemester examination April 8, 1953

Write ¢n any 4 questions only. Flease indicate on cover which they are.

(1) (a) Distinguish between hogbacks and cuestas (b,c,d,e) explain 4 reasons
why hogbacks occur only along certain portions of the Rocky Mountain Front,

.2) With regard to the problem of Green River through Uninta Mountains state

~(a,b,c) three major hypotheses, (d,e) most important reasons for rejection
of two of them,

"3) With respect to the problem of origin of the Scablands of Columbia Plateau
state: (a) facts about them generally agreed to, (b) their distributien,
(c)(dXe) three major hypotheses with brief explanation of each.

{4) ZLocate as definitely as possible and tell briefly the origin of:
(a) Yellowstone Iake, (b) Absoraka Range, (¢ Grand Canyon of Yellowstone,
(d) Great Bend of Columbia River, (e) Townsend Valley, Montana,
(f) Moses Coulee, (g) Craters of the Moon, (h) American Falls,
(1) Owyhee Mountains, (j) Cypress Hills.

!5) Complete following sentences in reasonable length giving proof of each:

(a) No evidences of Tertiary fans has been found on west of Rocky Mountains
because———

(b) (¢) Two possible explanations of the smooth flanks of the basalt
ridges near Yakima Wash, are-——-

(d) The mountains of northern Idaho were deeply eroded before the eruption
of the Columbia River basalts because——

(e) The east face of the Teton Mts, is so scenic because———

(6) Explain two reasons why the scenery of Glacier National Park is more
striking than that of Rocky Mountain National Park,



GEOLOGY 130
PHYSIOGRAPHY OF WESTERN UNITED STATES

Six weeks examination March 9, 1953

Write on four questions only and please indicate on cover which they are.

(1) Locate as definitely as possible in regions studied this semester a good
example of each: (a) hogback ridge due to novaculite, (b) escarrment due
to erosion of alluvial fans, (¢) granite monadnock, (d) entrenched
meanders, (e) intermontane valley filled with alluvial deposits,

(£) young volcanic cone, (g) two-story topography, (h) sgorge due to
superimposed strean, (15 volcanie neck,

(2) With respect to badlands state: (a,b) two major areas in Great Plains,

(¢) necessary materiel, (d) favorable type of climate, (e) relation to
erosional history.

(3) Account for the course of Missouri River through Great Plains,

(4) ZExplain history of the present topography of Southern Rockies giving
5 major steps in proper order,

(5) Explain why the Great Plains are separated from Central Lowlands and
compare merits of four different lines of division which have been
suggested,

(6) State briefly the origin of (a) Geng Plank, (b) Nebraske sand hills,
(e) terraces along Yellowstone River, (d) Big Snowy Mountains,
(e) Boston Mountains,



GEQLOGY 130
PHYSIOGRAPEY OF WESTERN UNITED STATES

Final examination . June 12, 1952

write on any 10 questions indicating on cover which you left out. Flease avoid
?fgice or telephone calls before Hoglay noonnts:

(2)

(3)

(4)
(5)
(6)

(7)

(8)
(9)
(10)

(11)

(12)

(13)

(14)

¢ive in nroper order steps in history of t0pography of Sierras as
demonstrated in Yosemite Valley

Locate as definitely as possible and tell origin of: (a) Moses Coulee,

(b) Bfeak of the Plains, (¢) Lewis Range, (d) Red Hills, (e) Bitterbot Mts.,
(f) Novaculite Uplift, (g) Mt. Hood, (h) yaenet Cove, (i) Coteau des
Prairie, (j) Death valley

Using diagraﬁs give steps in proper order of development of topography of
San Jen Mts

Describe and account for topography of P,get sound region.
Explain origin and history of Salton Trough (I perial valley)

Explain points for and against hypothesis of peneplaination in (a) Northern
Cascades and (b) Oregon Coast Range.

Describe the Los Angeles gection in resvect to geology, topography and
history including what province it resembles.

Compare two hypotheses of crigin of Crater Lake
Account for drainage pattern of Wyoming Basin excent areen piver.

Give points for and against conclusion that cliffs of High Plateaus of
Utah were formed in a different cyecle than was the Grand Canyon.

compare four possible expla nations of the fact that the moston Mpuntains
rise abruptly from the unlards to the north.

Neseribe and locate examples of three different tyves of mountains which
occur within Columbia Plateau.

Outline in nroper order of events the history of the topography of the
Ovachita Yountains including cause of the drainage pattern

Describe the Rlack Hills in respect to geology, major topographic features,
and major events of history of the present topography.



GEOLOGY 130
P HYSIOGRAPKY OF WESTERN UNITED STATES

Examinstion May 9, 1952
Write on any 4 questions indicating on cover whigh they are. ( 4 only snswered)

(1)
(2)
o B

(4)

(5)
(6)

Give essential basis of four hypotheses of origin of Sceblands of Columbia

Plateau. 3

State at least § evidences of (a) concenled feults along bases of mountains

of Bagink and Range Province and (b) two evidences of recemt faulting.

With respect to the drainage of Colorado Flateau state briefly evidence of its
relation to (a) moncelinal folding, (b) Tertiasry sediments, (¢) faulting,

{d) volcenism, (e) time of filling of basins of Besin and Range Province.
Locate ss definitely ss possible eand state origin or significance of:

ta; Grand Was h Cliffs, (b) Wasatch Mts., (c% Esplinade, (d) ¥Wind River Canyon,
e) Abgsorska ¥ts., (f) Craters of the Moon, (g) Redwall Cliff, (h) White

Cadiffs, (i) Tularosa Basin, (J) Mesea Verde National Park

Describe evidence for anlsignifcance in physiographic history of Lake

B onneville :

Compere merits of three hypotheses of origin of enclosed basins of Basin and

Range Frovince.



GEOLOGY 130
PHYSIOGRAPHY OF WESTERN UNITED STATES

Midsemester Examination (‘4"“4‘ 7 15%

Write on four questions and no more, Please show on cover when they are.

(1) with reference to the "Tertiary Basine® of Northern pockies (a) deseribe them,
(b) explain basis of controversy over their significance, (c¢) compare with
similar features of Mjddle and Southern Rockies.

_(2) with respect to the course of green River through Utinta Mts. explain
- (a) three hypotheses, (b) points for each, and (c¢) pbints against each.

(2) Account for the grand Coulee of Washington excluding the Scabland Problem
except as it directly involved.

(4) complete f6llowing z=mimmees statements giving best single proof of each

(no more counted than a single sentence of reasonable length each):

(2) Opinion is turning to the explanation of many sloping but smooth mountain
uplapds as pedidments rather than as warped peneplains because---

(b) The history of the ridges near Yakima, Wash,, is simplified by the

modern interpretation of their smooth sides because--

(e¢) superposition will explain course of Wind River becouse--

(d) The gang Plank indicates that---

(e) Glacier National Park is more scenic than Rocky Myuntain National Park,
fol., because—--

_ (5) Locate as definitely as possible and tell origin of: (a) Baxter pasin,
: (®) san J,an Mts., (c) yellowstone Plateau, (d) Spanish Peaks, (e) Lake
M_ssoula, (f) Teton Range, (g) American Talls, (k) Thousand Springs,
(1) Coteau du Mgssouri, (J) Big Horn masin.



-

GEOLOGY 130 . 2
PHYSIOGRAPHY OF WESTERN UNITED STATES : el
; ﬁ‘M /0, 195 2~

Write on four questions and no more. Please show which you left out.

(1) Complete the following sentences giving briefly (limit 2 single
sentence of ressonable length) best proof of each statement:

(a) The Coastal Plain probably once buried the Ouachita Mountain
because=-

(b) The Boston Mountains do not fit into the hypothesis of a fairly
recent "Ozarik peneplain" becsuse~-

(e) The High Plains once extended farther north than now because~--

(d) The High Plains once extended farther east than now because——

(e) The Bdwards Plateau was uplifted above the Coastal Plain in fairly
recent time because-~

(2) Loecate by province, stote, section ete., (28 specifically as possible) and
give briefly origin of: (a) Gang Plank, (b) Pikes Peak, ?:) Salem

Platean, (d) Missouri Cotean, (e) Callahan Divide, (£) S5t. Framéis mis,,

(g; Athens Platesu, (h) Comenche Plateau, (i) Hot Springs "pemeplain',
(j) Pine Ridge

(3) Deseribe in prover order not less than 5 major steps in combined history of
Southern Rockies and central Great Plains,

(4) Account for formation of badlands snd give two major localities in Great
Plains.

(5) Give evidence for and discuss origin of "Sam Juan peneplain',

(6) Explain why Oreat Plains is separated from Central Lowland end discuss
location of the dividing line.



GEOLOGY 130
FHYSTOGRArnY OF WESTERN UNITED STATES

Final exeminztion June 6, 1951
VWrite on any 10 questions and please indicate which you omitteds In interest of
speed of grading please avoid office or telephone calls before Saturday. Leave
postcard for your grade either now or in masilbox.

(1)
(2)
(3)
(4)
(5)

(6)
(1)
(8)
(9)
(10)
(11)
(12)
(13)
(14)

Compare two possible origins of the rolling upland of the Salem Flatform
involving each a different geologic age.
(e) Describe and (b) account for Grand Coulee, Washington

Explein two hypotheses of the present course of Columbia kiver across the

Cuscade Mountains.

hAccount for the present course end geolgic ege of Missouri River in Gresi Tlains

in regions studied this semester

Locate as definitely es possible a good example eachpofs (a) vulcenism wibhin
historic time, (b) remnant of High Flains still extending to their source, *
(¢) feult block mountain wholly of lava, (d) mesas capped by "natural brick",
(e) bolsons now eroded by through stresm.

Explein origin and describe topography of Payette Section, Columbia Platcau.

Explain in proper order with diagrams major steps in development of present
topography of Colorado Front Range and Colorado Fiedmont.
Describe topography, structure and history of Angeles Section of Pacific Coast.

Locate as definitely es possible end tell origin of: (a) Marysville Buttes, ',
(b) Absorska Renge, (c) White Cliffs, (d) Craters of the Moon, (e) Henry “ts.
Give evidence for and against the former presence of peneplains in both
Sierra-Cascade “ts. and Pacific Coast hanges.
Qutline the proofs you could present to prove that the Grand Canyon of the
Colorado was really formed by the work of the present river.
Descirbe the major topographic feestures (no details or local names required)
of the Ouachita Mts. and explain history of the present topography.
account for (&) present course of Wind and Bighorn Rivers, (b) erosion of
present course of Colorado hiver through Basin and Range Frovince.
4ccount for the h3nging valleys of Yosemite Valley, California.



GEOLOGY 130
PHYSIOGRAPHY OF WESTERN UNITED STATES

Examination ! May 4, 1951

Write on 4 questions and no more. Please indicate vhich they are.

(1) ©Explain not less than 5 lines of evidence which indicate the presence

(2)

(3)

(4)

(5)

of concealed faults along bottoms of many mountain ranges in Basin
and Range Provincee.

Enumerate in proper order with adequate explaination the major steps
in history of topography of Colorado Flateau

wxpalin briefly not less than hpoints in favor of and 3 points ngoinst
large-scale wind excavation of the basins of Basin and Range Province.

Compare merits of two maior hypotheses of origin of Meteor
Crater, Arizona

complete following sentences giving best proof of each stateroent
(no more than a single sentence of reasonable length considered)s
(a) The slight amount of talus below many of the cliffs of the
High Plateaus of Utah is due to——-
(b ) Entrenddd meanders of Golorado Platesu indicate-——-—--
(¢) =Basin fflling has gone on for a very long time in Basin and
range province because-——-
(d) vulcanism has been a long-continuing process in Colorado Plateau
becauge-—-
(e) Mature topography on the summit of a mountain range of 3asin
and pange Province indicates~—-

(6) Locate in provinces studied this semester and tell origin or nature of:

(a) Eurricane escarpment, (b) (huska Mts., (¢) Lake Laghonten,
(d) Ulntal Mts., (e) "creat Demudation; (f) Mbt. Trumbull,

(¢) Painted Desert, (h) vermilion Cliffs, (i) Kaibad Plateau,
(3) Axial Basin,



BEOLOGY 130
PHYSIOGRAPTY OF WESTERN UNITED STATE

Midsemester exeanination _ April 2, 1951

write on any 4 questivns and no mor~, Please indicate on cover of bluebook
wnich ozestions you answered,
: and state origin briefly
(1) Lycove ag specifically as possible including province ani section®
a) Balcones Egcerpment, {h) Tirng Diatrdet {centrml ninaral d¢QfITCt),
(z) C - hee Mountains, (d) eros ~eatre Mountains, (e) gresers of the Moon
(2} Loecels in provinces studied thus far this semester a good example each ¢
‘a) sandstone hogbacks, (b) mo.ot:in fron% due to thrust fault,
(e) result of b*Tning ovt of Llignite beds on topography, (d) gorge due 1:
~acial diversion of river, (2} fault scarp (recent) of mountain ru..:¢
(t) hi ls of loess, (g) extensive badlands, (h) lava plain, (i) effects o
s recent igneous intrusion, (j) meandering valley.

(3) (.mpare merits of two major hypotheses of course of Green River across
Uinta Mountains,

(4) "“ith regrrd to three of the four theorics of origin of the gceblands of
Tashingion state (a) name of the originator, .
{b) basic idea of the hypothesis, (c? points for each, and (d) objection
togach of the theories.

(5) @ormlete following sentences giving proof of each statement( no more thaa
a single sentence of reasonable length will be considered:

(a) Observed subequality of summit levels of Ngrt}ern qogkies may
S

be due either to —~— or —-—, (P SRS t detal

(t) gloping uplands of the Uni%a Mountains are now called pediment:
because —-—-

(c) mThe Hijgh Pyjains once buried the epniire esstern face of the
Rocky Mountains because-- central

(d) The basin of the Colurado River o »?exa% is placed in the great
Plains because-—-

(e) No deposits comparzdle to those of the Fjgh Plains have been
discovered on the west side of the Rocky Myuntans because—

(6) gompare relative merits of two hypotheses of history of basalt ridges
near Yaklima, washington



GEOLC™Y 130
PHYSIOGRAPHY OF WESTERN UNITED STATES

"3ix © 2eks" examination. b March 5, 1951

Write ’n any 4 questions and no more, Please 1lndlciate om covow ol e
bluebook which they are,

(1) Lys in proper order the major cteps in history of development of
tcpography of Ozark Plateau.
(2) L, atc as specifically as possible and tell origin of the following:
?a) gouth Park, (b) san Inis valley, (c) Springfield Plateau,
(&) Little Rocky Mpunteine, (e} Nebraska sandhill region, (f) Mesa de
Mara, (g) spanish Peaks, (h) Race Track, (i) LOngs Peak, (j) Devils
Tower.

(3) Dpiscuss occufence and theories of origin of the terraces of lijssouri
Plateau.

(4) what evidences indicate mannér of o1dgin and time or times of form.Li..
of the Rocky Mountain upland,

(5) cgomiete following sentences siving best proof of each statement

(no more than a single sevtence of reasonable length considered):

() fThe Mjssouri River in the Great Plains is not in its nreglncial
leczation because—-

(b) The Owachita Mountains were much subdued before deposition of
sediments of adjacent Coastal Plain because---

{n) The San Jyan Mountans are more picturesque than the Front Rnnge
because—--

(d) The High Pyains once extended farther castthan they now do becausc -

‘e) The Hygh P}ains must once have extended farther north than they now
do becauge~——

(6) Lgcate in areas thus far studied this semester a good example cach of:
(2) existing glncier, (b) hogbnoks formed by erosion of novaculite,
(¢, glaciated alluvial fan sur:ace, (a) lﬁccolith (e) "two storym
mo atain topography, ' = -ty nedtent
trrrv.ces preserved by lava covor. (&) pﬂ:tlun of Roeky M,untzin froat - -
‘rithout hogbacks (h) little eroded volcanic cone, (i) platcau on co=l.-
be,ring sandstones, (j) ridges due to erosion of dikes.



1/

EOLOGY 130
PHYSTOGRAPHY OF VESTERY UNITED STATES

Final examination June 6, 1950

Write on 10 questions only and please mark on cover which you left out,
In the interest of speed in grading please do not ask for your grade either
at office or by telephone but leave a postcard.

(1) Desribe and explain origin of the Grand Coulee, Washington.

(2) Discuss'two possible interpretations of the rolling uplands of the Qzark
Platean.

(3) Complete following sentences ¢iving proof of each in reasonable length:

(a) mhe pigh Plains once extended farther north than they now do-----

(o) mypical "Basin Ronges™" are bounded by faults because---

(c) The line between Columtgn Plateau and Basin and zange is located

by~

(d) Rridees due to.resigiant rock in the Qyachitas demonstrate that the
Gip ic vhe safd¢TGH"uPh 1imbs of many folds because----

(e) rhe eubdued topsgraphky on the crest of many RBasin Ranges proves
recenct iauliing bevause—-

(4) Compare merits of two possible explanations of grater Mound, Arizona. v/

(5) miscuss points for and against theory that the enclosed basing of the 4 .
3esin and Range Province are due to work of the wind.

(6) ¢lder literature is full of reference to former penmeplaination of the
worthern Rockies. Iist evidences for and against this hypothesis.

{7) 7aet two ermlsinations have been advanced for the presenf course of
ouliumbia River thrcugh Cascade Mountains? Explain each,

(8) Account for course of Myssouri River across the Great Flains,

(9) 1 cate examples in great plains of (a) volcanic cone, (b) laccolith,
(¢) mesa capped by lava, (d) plateau capped by limestone, (e) terminal
moraiine of continental glacier.

(10) Account for origin and present topography of Snake River plain,

(11) outline with nesessary diagrams in proper order the major steps in the
development of present topography of Tyoming Basin and M3ddle Rocl-ies.
2 : i :
(12) 1Illustrate with diagrams the surface evidence of anticlines in the foot-
hills of the middle nockies. (b ) why hogback foothills are present
along only part of the borders of the southern Rockies.

(13) (compare topography, rock structure and history of Angeles Section of
Pacific goast and adjacent part of Basin and nansre. Exvplain why a
line of division is made and where,

(14) Locate and give origin of: (n) Marysville muttes, (b) Hot Svrings plateau,
(c¢) Absoraka nange, (d) sen Francisco plateau, (e) Boston Mountains,
(f) sacramento Section, (g) ereat Divide Basin, (k) Iake Bonneville,
(i) san clemente Island (Jj) Bltterroot Mountans.



GROLOGY 130 ; e
FRYOIOGhAL LY OF WLOTTAue UMITLD STATLS /(/jw} g 1720

v
write on any 4 questions and rio more. ileese indicate which you left out. “rading
may be delayed by field trips,

(1) Locate as definitely es possible and tell origin of or define:
() Zuni iountains, (b) Henry its., (c) Lake Gonneville, (d) %.esatch N&s.,
(e) "Grest Denudation", (f) iit. Taylor, (z) Fainted Desert, (h) San Francisco
site (i) .hite Cliffs, (j) Fink Cliffs

(2) Coupare merits of several possible explanations of course of Green Piver
tarough Unite iountains,

(3) Explain and compare pointe for and ageinst tvo hypotheses of drainege
kistery . in Yekima district, ‘.ashington.

'4) Complete following statements into a2 single sentence of reasonable length

wvhieh expresses the proof of eachs

(e) Faulting has gone on bver & long peridd of time in “Yolorado rlateau
becauge-=~

{b) Vulcaniswu hes gone on over & long reriod of time in besin znd hLange
province becauce~=--

(c) Lenches on sides of Grand Canyon of the Colorade indicete-----

(d) The fact that the same leva flow is present both at foot on and summit
of the mountein raznge demonstrates thate-----

(c) Talus is scanty at bottgrs . of many of the cliffs of Colorzdo I leteau
beccaugg=-=-

&) “.scuss problecu of the age of Colorado hiver in Dasin znd kange province
b) “iut facts kes erosion by Colorads hiver in Basin and Kange province
disclosed vhich bear u.on history of the toposraphy?

(¢) If you answer this question place your name orn sheet, fold and enclose in
your bluebook.
(&) Fill in & possible explantion of the seology und structure on edzes.
(t) Give history demonstrated.




GEOLOGY 130
FHYSIOGRAFHY OF WESTEKN UNITED STATES

Midsemester examination April 3, 1950

Write on any four questions (note option in Nos 4) and please indicate which
ones they are on cover of your bluebook:

(1) Discuss and compare merits of af‘léasﬁ two of the major hypotheses
which have been advanced to explain the Scablands.

(2) In Provinces studies thus far this seméster locate as definitely &s
poss_ible a good example eaq% 0fs (a) hogbacks with gtrata dipping toward
the mountains, (b) mountains dife“ to erosio ?f a granite intrusioh
(at time of mountain uplift), (c) buttes iﬁﬁ mesas capped by natural slagy
(d) gorge of an antecedent river, (e) gorge of a superimposed river,

(f) gorge due to recession of falls, (g) gorge due to recession of a spring.
(h) mountain front due to recent faulting, (i) mountains of eroded
lave flows, (j) loess hills.

(3) Complete following state_ “ments giving best proof of each (no more than
a 51ng “le sentence of reasonable length will be counted)s
(a) The mountains of southwest Idaho resemble & plateau because-=-
(b) The east face of the Bitterroot Mountains is so straight because--
(¢) The Craters of the Moon may be older than they eppear because--
(d: “he mountains of Ideho were deeply eroded prior tophe extrusion of

of Columbia kiver basalts because---

(e, Glacier National Park has such steep-sided mountalns because--

(4) Discuss BRIEFLY (a) definition, (b) boundaries, (c) general,“
gzology, (d) major topographic features of EITHER
(1) Middle Rocky Mountains or
(2) Payette section of Columbia Flateau

‘5) Where (locate specifically as possible) is and what is origin of:
a) Edwards Plateau, (b) Llano Estacadp , (c) Blue Mountains,
(d) Moses Coulee, {(e) Tertiary basins (general).



GEQLOGY 130
PHYSIOCRALHY OF WLSTTRL UNITED STATES

"Six weeks" exaunination Lareh 6, 1950

write on any ' 4 questions and no nore, Flease indicate on cover which they are.

(1) List in proper order the major steps down to present in decvelopment of the

(2)

.

|

i
L

\

Ry

\

o,

present toyography of Grest FPlains and Southern kockies.

Where (be as specific as possible) is and what is origin of: (a) Devils
Lower, (b) Likeos leak, (c) Athens Plateau, (d) Spanish Feaks,
(e) Fishers Feak, (f) Finc Ridge, (g) highwood 8., {h) 5t Francis iits.
(i) North kark, (j) Fine iidge.

Coamplete following sentonces giving best proof of cach statment ( no more
than one sentence of reasonable length considered):
(q) The High Plains were tho product of a semi-erid climate bocause=--
(b) Cirques arc better developed in thc Sen Juan fountains thun in the
Front hange because---
(e) Tue present course of ilissouri hiver originated during the Glacial
Feriod becausege-=-
(d) Thec course of mejor streams in the Ouachita ifountains is now ascribed
to superposition because-=~-
(¢) The upland level of the Ozark Flateau is comnonly described as a
dissected peneplain because---

account for the origin and distyg{bution of the major areas of badlands in
t28 Great tlains,

Ui-cuss the problean of ¢rigin of tko partly gravel=covered slaping uplands
enl “mesas" of the Southern Rockies.

here in provinces thus far studied this scuester could you find a geod

example «f (locste as specifically zs possible)s (a) young volcenic cone,
{; terminal worainc of continental glacicr, (c) hegback ridzes formed
h; resis ,ant layers in overturned folds, (d) subscyuent velley on

cd beds", (e) synclinal velley, (f) bed of glacial lake, (g) "two story"
1upography, {(h) wmodern alluvial fans, (i) mountains duc to laccolite,
(i, mountain front vithout any hoabacks.



GEOLOGY 130
PHYSIOGRAPHY OF WESTERN UNITEZD STATES

#inal examination : June 6, 1949

Write on any 10 questions and no more. Flease indicate which you left out.
Please leave postcard for grade and avoid office or telephone calls.

(1)
(2)
(3)

(4)
(5)

(6)

()

(8)

(9)

Contrast the merits of two different explanations of the orligin of
Crater Lake, Qregon.

Explain in propef order the major events of the history of the topography
of the gierrag, Use diagrams where needed,

Contrast the merits and objections of three hypotheses of the origin of
the Scablands of Washington. eon

Explain the origin and present extent of the High plains.

Compare the t0pography‘of the Worthern and Southern Rockies and account
for the differences.

Give physiographic significance and location of (a) Boston Mountains,
(b) Springfield rplateau, (c) St. Francis Mountains, (d) Salem
Plateau, (e) "ghutins® of 0 zarks.

(a) Using diagram explain effect on t6p0graphy of overturned folds
giving locality where displayed.
(b) State two major types of rock which cause ridges in Quachita Mts.

Using diagrams explain in proper'order major stens in history of the
topography of Southern Rockies.

Account for origin and describe history of changes in Yellowstone Lake.

(10) Give observations which could be made in field to prove that the grand

(11) Account for the course of Colorado River'through Rasin and Range Province

canyon of the Colorado is erosional and not constructional,

giving evidence of its geological age.

(12) Give physiographic history and location of (a) Devils Tower, (b) pine

Ridge, (c) Black mills, (d) Llano Istacado, (e) Little Rocky Mts.



GEOLOGY 130 , B
PHYSIOGRAPHY OF WESTERN UNITED STATES Yha, b PP

Write on any 4 questions and PLEASE INDICATE ON COVER OF 200K which they are.
Due to field trips there will be delay and grading these books.

(1) 1ocate as definitely as possible including province, section gnd state
and tell origin or physiographic significance of:
(2) Ccircle gliffs, (b) wyavajo Mountain, (c¢) Chuska Mts., (d) Zuni salt
Lake, (e) Tularosa Basin, (f) Virgin Rriver, (g) Hurricane Fault,
(h) salton Sea, (i) Moses Coulee, (J) Humboldt River.

(2) Describe the evidence and significane of lake Bomneville.

(3) compare relative merits of three h&pothses of origin of the enclosed
basins of Basin and Range Province.

a :
(4) =Explain evidences which demonstrate faulting along hses of the Basin
Ranges including reason for scarcity of direct evidence,

(5) complete following sentences(no more counted) giving best proof of each:
(a) smooth sloping mountain summits are now interpreted as pediments
because——-
(b) The Scablands are admitted to be the products of erosion by glacial
waters because-—-=
(c) Long duration of aridity in the Rasin and Range Province is
demonstrated by =—-
(d) The courses of many of the rivers of Columbia plateau is better
explained by antecedence than by superposition because--
(e) Relatively recent uplift of the Colorado plateau is shown by---

(6) Compare relative merits of hypoéhese °fcr1gin of Meteor Crater, Arizona
(also known as Coon Butte).



GEOLOGY 130
PHYSTOGKAFHY OF VLECTERN UNITED STATES

Midsemester examination April 4, 1949

Write on four questions end no more. Please indicate on cover of bluebook which
you answered.

(1) Explain the difficulties of finding a satisfactory explanation of course of
Green River across Uninta Mountains,.

(2) Compare evidences for and against the explanation of the summit levels of
Northern Rockies as a dissected peneplain.

(3) Account for the origin of Grand Coulee, Washington (not scabland problem).

(4) Uhere could you find & good example each in districts so far studied ofs
(2) veryyoung volcanic cone, (b) hogbacks with dip slopes toward the mountains,
(¢) disland of pre-volcenic rocks which projected through flows, (d) inter-
montain bas”in filled with Tertiery sediments, (e) anticlinal mountains,
(f) mountains due to erosion of flows, (g) plain due to joining of many alluviel
fens, (h) loess plains, (i) young basalﬁplain, (j) watergar of antecedent .:
stream.

(5) Vihere and whet is origin of: (&) B axter B asin, (b) Big Horn Basin,
(c) Absorska Range, (d) Yellowstone Plateau, (e) Great Bend of Columbia Re,
(f) Geng Pla"nk, (g) Yeton Range, (h) Bitterroot uts, (i) B lue Mts.
(j) american Falls

(6) Complete following statments giving best pr oof of each (no more then a

single sentence of reasonable length considered, more is a demerit)s
(a) Modern opinion is turning to the explanation of many sloping mountain
sides which are erosional as pediments rather than peneplains because--
(b) Southern Kocky Mountains once rose only & moderate heigth above adjacent
plains because-=~

(¢) The Northern Rocky Mountains may have had same post-Tertiary history
as Southern Kocky Mts. because--
(d) (e) Two reasons for the s teep and picturesque east fact of Northern

kocky lits. arg ==-=-



GEOLOGY 130
« PHYSIOGRAFEY OF EASTERN UNITED STATES

"Six weeks" examination March T, 1949
Yrite on four questions only end please indicate on bluebook which they are.

(1) Discuss origin of and relation of High Plains to Rocky Mountains including
conditions found in Missouri Plateau.

(2) (a) Give the evidences which indicete that the topography of Ouachitas is
result of more than one cycle of erosion.
(b) Outline major events of physiographic history under this view.

(3) Complete following sentences giving definite proof of each statement

(NOT MORE than a single sentence of reasonable length considered)s

(a) The position of the dunes along Arkansas River in Great Plains shows--

(b) Hogbseks ere confined to certain portions of Rocky Mountan front
beca use---

(¢c) The Badlands represert reinvinated erosion because ---

(d) The Ouachitas may once have been buried by sediments of Coastal Plain
because-- ,

(e) The upland of Ozark Plateau may be older than Pennsylvanian because--

(4) State as definitely as practicable the location of and give.origin of s
(a ) Athens Plateau; (b) St. Francis Mtse.; (c) Red Valley; (d) Missouri
Coteau; (e) Edwards Plateau; (f) Mesa de Maya; (g) Pikes Peak, (h) Lleno
District; (1) Comanche Plateau, (j) Red Hills :
(5) List in order the major events in physiographic history of San Juan Mts.

(6) Discuss problem of best location of east boundary of Great Plains.



GEQLOGY 130
PHYSIOGRAPHY OF WESTERN-UNITED STATES

June 14, 1948

Final examination.

Write on 10 questions only and please mark which you left out. Please be
brief and to the point. Leave postcard for your grade.

L

2e

S

4.

Se

G

8.

9.

10.

11,

12.

Compare merits of two explanations of history of Crater Lake, Oregon.

Account briefly for and locate by province, sections and state (s):
(a) Boston Mts., (b) Springfield Plateau, (c¢) St. Francis Mts.,
(d) Hot Springs Plateau, (e) Novaculite ridges.

Explain reasons for the controversy over the Basin-Range Problem and
indicate probable solution.

Outline briefly the major events in the physiographic history of Sierras
including Yosemite Valley.

What two interpretations may be offered for the smooth, sloping uplands
found on many mountain summits of the west; compare implications of each.

Compare merits of two explanations of history of the Yakima district,
Washington.

Account for the courses of major streams of Wyoming Basin (except Green
River) .

Describe the evidences of relatively recent crustal movement in Coast
Ranges and state implication upon physiographic history.

What explanations may be offered for the known alternation of building wup
and erosion by streams of Great Plains,

Account for briefly and.locate by province, section and state (s):
(a) Absoraka Mts., (b) Marysville Buttes, (c¢) San Francisco Mt.,
(d) Henry Mts., (e) Lake Bonneville,

List points for and against interpretation of summits of northern Cascades
as a dissected peneplain.

Account for and locate by province, section, and state (s): (a) Ship
Rock, (b) Race Track, (¢) Missouri Coteaun, (d) San Juan Mts.,
(e) Uinta Mts.



GEOLOGY 130
PHYSIOGhk&«FPHY OF WESTLRN UNITED STATES

Examinetion May 7, 1948
Write on eny 4 questions and plese indicete which one you left out.

(1) List and compare merits of major points for end ageinst the Zmportance of
wind in excaveting the basins in Bazsin and Range Province.

(2) “here in western United States could you find a good example each ofs
(2) escerpment with trianglular facets; (b) erbded laccolithic mountainj
(c) domed strate eroded into a basin: (d) basin separasted from sea by deltas;
(e) erosion topography due to glacial meltwater; (f) extensive area where
pediments occur; (g) canyon of stream superimposed by basin filling;
(h) hills due to erosion of loess; (i) mesas of lake sediments cepped by
lave ; (Jj) mesas cepped by ancient glacial drift.

(3) Complete following sentences giving best proof of each statements

(a) Entrenched meanuers of Colorado Plateau demonstrate--

(b) *he shettering end fusing of the rocks &t ueteor “t., arizona ,prove that--

(c) Szline or evaporite deposits of middle Tertiary age in lower parts of

Besin and Renge Province demonstrate--

(d) The fact thet the cliffs on resistant formations are neerer together in
the Grand Canyon then they sre on south side of High Plateaus of Utah has
been taken to mean-=-

(e) The relstively low selinity of some of the lakes of the Bas "in and Range
Frovince indicetes=-=-

(4) Discuss uriefly the problems raised by the course cf Green River ecross the
Uinta Mountains.

(5) “het conclusion es to geologic history end structure may be drawn from the
following diagram?

—




GEOLOGY 1 30
PHYSIOGRZPHY OF WESTERN UNITED STATES

Midsemester examination April 5, 1948
Write on 4 questions only and please indicate which you omitted.

(1) Compare merits of two hypotheses of physiographic history of northwestern
part of Columbia Flatea u.

(2) Compare points for and against the conclusion that Northern Kockies were
once eroded to a peneplain.

(3) Discuss relative merits of at least two theories of origin of the Scablands
of Columbia Platesau

(4) Locate in provinces thus far studied this semester a good example each ofs
(a) mountain front whith hogbacks which are formed by strata dipping
toward t he mounteins, (b) Mountains formed by erosion of betholith,
(c) buttes capped by natural slag, (d) "horns" or sharp peaks due to glacial
erosion, (e) recent spatter cnnes, (f) plein formed by recent alluvial fans,
(g) gorge due to superimposed river, (h) valley due to recession of falls,
(i) mesa capped by lava flow, (j) recent fault escarpment,

(5) Complete following sentences giving best proof of each state ment (no more

than a single sentence of reas-onable length considered)s ‘

(&) The west face of the Wasatch Mountains is so streight because----

(b) Few strea™ms cross Snake Kiver Plain because--

(c) The s~mooth sides of the anticlinal ridge of Uinta Mountains are now
termed pediments because--

(d) The kocky Mountein Front is an erosional and not a direct result of
earth movement because =-- .

(e) The northern Greet Plains are more eroded t han the central Great Plains
begcause-==



GEOLOGY 130
PHYSIOGRAFEY OF WESTERN UNITED STATES

Six weeks examination March 8, 1948

Write on four questions and no mores Majors in geology or geograrhy must
include at least cne of the first two questions, Please indicate which questions
you answered

(1) Outline in yroper order the mejor events of physiographic history of Grezt
Pleins- and Southern Korkies indicating t he relations between them

(2) Comrare the merits of two hypotheses of the age of the upland of the
Ozark Platesu

{3) Vikere {state province, stete, etc) are and what is origin ofs
(a) Daw.ils Tower, (v) Colorsdo Piedaont, (¢) North Park, (d) Gung Plank,
(e) Highwoos Més., {F) Little Rocky Mts., (z) Pikés Peak, (h) South Park,
(i) Goshen Hole, (j) aAthens Flatezu.

(4) Complete following sentences giving best pr oof of each statement (no more
than & single sentence of reasonable length counted)s

(a) The High Plgins once extened frather east than they now do because-~

(b) The position of t he Loess Plains with respect to the Sand Hills of
Nebras ka rrove that ==-

(c) The present “oposraphy of the Pecos Section was formed during Pleis—
tocene tine beccuse-=--

(d) The Sa n Juan Mountzins are more picturesque than the easter n ranges
of the Pouthern Rockies because--

(e} The Miss ouri Plateau once drained toward the northeast becaus e--

(5)Discuss briefly the geology, topography and physiogrephic history of the
g g
Ouachnita Mountains.

(6) Discuss the problem of best location of east border of Great Plains.

(7) Explein the origin and distribution of badlands in Great Flains,



GEOLOGY 130
PHYSIOGRAPHY OF ESTERS UNITED STATES

Tinal Examination May 17, 1947

Write on 10 questions in all. Please mark on cover which you left out. Graduates
and majors must include at least one of first two questions.

1. Compare merits of the theories of Allison, Bretz, and Flint on origin of the
Scablands.

2. (a, b) Give two topographic evidences of anticlinal structure which are found
in the Los Angeles district (c¢) Vhat is topographic expression of anticlinal
structure in foothills of Rocky Hts.? (d) Vhat does Pine Ridge tell of the
physiographic history of northern Great Plains? (e) Show with diagram the
topographic erxpression of a resistant formation in an overturned fold,

3. Complete the following sentences
(a) The Grand Canyon of the Colorado was formed in a different cycle of erosion
than the escarpments of the High Plateaus of Utah because
(b,c)This mountain range is bounded by a fault because - (two recasons)
(d) The Colorado Plateau is differentiated from the Basin and Range
Province because
(e) The Henry iits, are known to be -- because

4, Discuss two distinct theorics of the origin of Crater liount or Coon Butte,
Arizona,

5. Account for and locate cxamples of (a) threc kinds of mountains in Colorado
Plateau and (b) two kinds of mountains within Columbia Plateau,

6. Outline in proper order cssential stcps (geological dates not required) inm ¥
history of Sicrras including Yosemite Valley.

7. Prosent the arguments you could advance to refutec the idea that the Grand
Canyon of the Colorado was made by local earth movements, say faulting.

o

. Account for topography of %he Puget Sound district.

G J;bcugs bricfly the zoclogy, tOpobranhy and thSlographlc history of California
Coast Heapc. \Excluac Angcles and Lover California secctions)
sible good cxamplcs in westorn U, S, of

iC. Locato as definitcely os pos
) pbdlﬂtﬁt (c) aatecedent strcam crossing anticline,
i
.Tq

(a) triangular faccts, (i
(d) rocent faulting, (c)
torrace on coast, (g) cf
cliffs, (j) badlands.

P
Ju

cat vulcanisn within historie time, (f) wave-cut
¢, (h) arca bolow sco level, (i) sondstone

vg. water
L) = i A 2 : g s - =
"L Discuss relative importance of wind crosion in western U, ®, giving cxamples.
: A
35 A < s
2 Discuss two thcories of crigin of Crater Leake, Orcgon.

13+ outline with dlagrqms the alstory of the topography of the Southern Roekics
2s intcrpreted in vexh



GEOLOGY 130
PHYSIOGRAFHY OF WEST. RN UNITEL STATES

Exasminstion April 16, 1947

Virite on four questions only :nu pleusec inuicute which you answered.
Majors in geology or geography must include at least one of first two questions.

(1) Compare relative merits of three ma jor hypotheses of origin of
"Basin Ranges"

(2) Explain in proper order with disgrams the major steps in physiographic
history of the Colorzdo Plateau.

(3) Complete follwwing sentences giving best proof of each ( NO MORE THA&N
a single sentence of reasonable length considered.)
(a) Colorado River did not occupy its present course through the
Basin and Range province before Pleistocene time because-—--
(b) Many of the escurpments of tue Colorudo Flutcau have very
litt le talus becuuse===
(c) Faultin, hes ontinued for a long tiuc in Yolorado Fleteau and
Buain end Langc province because-==
(d) Creter iiound arpeurs to be tae result of & "ai h pover"
explosive becuuse-=-
(e) The cliuute of the Busin end Kanzge province wes once more huaid
than it now is becazusge=--

(4) ".nere in regions thus far studicd coul you finad & good exanple of:
(be as specific in locstion as possible)s
(z) volcenic nock, (b) recent feult scarp, (c) uneroded laccolith,
(d) entecedent streaw, (e) pedisentu (f) playa, (g) young cinder cone,
(a) g cirques , (i) basiu belov seu level, (j) anticlinal valley

(5) Liscuss locetion of the boundary between Basin and Range end
Colwabia Flateau province.



GEOLOGY 130
PHYSIOGKAPHY OF WESTERN UNITED STATES

Midsemester examination March 19, 1947

Everyone is to write on four questions onlye Majors in either geology or geography
must include not less than two of first three questions. FPLEASE INDICATE
ON COVEL OF BLUEBOOK WHICH YOU WROTE ON°

(1) Discuse hypotheses offered for the problem of the course of Green River
through Uinta Mountains.

(2) Discuss different ideas on the relation of the Tertiary ba sins of Northern
Rockies to the mountein summits or “peneplain®.

(3) Describe and account for the Grand Coulee (do not include Scablands in
general. )

(4) Explain why hogback foothills occur only along portions of the Rocky Mountains

(5) Complete following sentences giving best proof of each statement (no more

than a single sentence of reasonable length will be considered)s:

(a) The east face of the Tetons 1is so straight and abrupt because-—-

(b) Scablands were made by glacial waters because--

(c) The Craters of the Moon appear younger than they probably are because--

(d) Yellowstone National Park is included in the ---Kockies rather than in
the Columbia Plateau because-—--—

(e) The mountains of central Idaho differ in topography from those of
Colorado because~~=

(6) Compare relative merits of two different interpretations of physiographic
history of Yaskima District of Columibia Plateau.

(7) Vhere in regions studied this semester could you find a good example
(locate as definitely as possible) of each of followings
(a) volcanic cone, (b) hogbacks due to thrust faults, (c) pediment,
(d) island which projected above volcanic flows, (e) intermontane bas in
enclosed by lava flows, (f) exhumed pre-Cambrian mounteins, (g) anti-
clinal mountain range, (h) bed of glacial lake, (i) loess hills,
(j) falls in horizontal lavas .



GEOQLOGY 130
PHYSIOGRAPHY OF WESTERN UNITED STATES

Six weeks examination Feb. 19, 1947

Ever yone is to write o*h four questions only: Majors in either g*éology or
geography must include not less than one of first two questions. Please
mark on cover of your bluebook which questions you wrote on. FPlace your
name on unued books and leave them for later exams.

(1) Discuss explanations of the relation of the uplands of the Southern Rockies
to the surficial deposits of the High Plains to east.

(2) Compare two possible explané\tions of the two distinct summit levels found
in Ouachita Mountains.

(3) Complete following sentences giv ing best proof of each statement:
(no more than a single sentence will be counted)

(a) Cirques*' are much more abundant on the east sides of the Southern
Rockie”s because--

(b) The High Plains must once have extended farther north because---.

(¢) Smooth uplands of the San Juan Mountains are now recognized as

pediments instead of peneplains because~--
(d) The upland of the Sa™lem and Springfield plateaus may be an exhumed
cient peneplain because---

(e) “he Edwards Plateau was once at about the same elevation as the

Goastal Flain because=-~

(4) Vihere (be as definite as possible giving state, province, and section)
could you find in areas studied this semester a good example each of:
(a) s~and dunes, (b) volcanic neck, (c¢) mesa capped by gravel,a(e) ridge of
novaculite, (f) water gap, (g) butte capped by slag, (h) badlands,
(i) entrenched meanders, (j) monadnock,léd) - hogback

(5) Compare theories to explain present drainage of Ouachita Mountains.

(6) Define, bound, describe briefly geology and topography of EITHER
(a) Raton Section OR (b) San Luis Valley.



GEOLOGY 130
FPHYSIOGRAFRY OF WESTLLN UNITED STATES

Final examination Mey 18, 1946

Wirite on 10 questions; msjors in geology or geography must include not less
than two of first three questions. Flease indicate which ones you wrote.

(1) Compare merits of five processes which might aid in producing t he
o bserved subequal summit leves of many wester n mountain ranges .
3

(2) (a,b) Give two topographic evidences of eanticlinal structure which are
found in the Los Angeles district (c¢) What is topographic expression of
enticlincl structure in foothills of Kocky Mts.? (d) What does Fine Ridge
tell of the physiogrephic history of northern Great Plains? (e) Show with
diegran tke topographic expression of a resistaent formation in an
overturned fold., '

(3) Describe and account for the coulees of Columbiz Flutea (omit scablands ).

(4) Fresent the arguacnts you could sdvence to refute the idea that the Grand
Canyon of the Coloredo was aade by local earth movements, say feulting.

(5) account for topography of the Puget Sound district.
(6) Explain two different possible histories of Tecton Range, Wwyoaing.

(7) Discuss briefly the geclogy, topography znd physiogrzphic history of
California Coast Renge. (exclude angeles and Lower California sections)

(8) Discuss possible explanations of course of Coluxziba hiver thrcugh
P P
both Coluubiz Flcteau and Casceades.

(9) Locete as uefinitely cs possible zood examples in western U. 8. of
(2) trisngluler fceets, (b} pediment, (c¢) antecedent stream corssing
anticline, (d) recent faulting, (c¢) recent vulcenisa within historic tide,
(f) weve=cut terr:zce on cozst, (g) cirque, (h) arec below sca level,
(i) sanustone clifis, (j) badlands. ‘

(10) Outline events in physicgraphic nistory of Sierras including Yoseaite
Valley. Use diczrcias where they will help.

(11) Discuss relective iaportence of wind erosion in western U. S. giving examples

(12) Explain the esscnticl uifferences between penepleins anu pediuents
giving execaples in western U. S.

(13) Complete following sentences giving proof of easchs (&) *he Rocky Mt. Front
Wwas once buried unuer strewa deposits because--- (b) The High Plains once
extended fartner cast because---- (c) Hogbecks sre sbsent clong east
fece of Rocky ifts in Glicier Nationel Perk beccuse--- (d) Mountain
glaciation .ickes mountains sore scenic beccuse--- (¢) Edwards Flateau is
included in Grest Pleins because---

{(14) Discuss two theories of origin of Crzter Lcke, Oregon.

(155 Locete s definitely cs posesible and give physiographic significance ofs
(2) ¥te huinicz, (b) Lluno uistrict, Texcs, (c¢) Zuni Mts. (d) Klamath ilts.
(e) Yellowstone Leke, (i) Goshen Hole, (g) Callahan VPivide, (h)Race Treck
(i) Missouri Coteau, (j) Goluyen Gute. :



{3

GEOLOGY 13.J
PHYSIOGRAPHY OF #uSTLRN UNITED STATLES
Examination April 17, 1946

Write on 4 questions only and please inaicate on cover of book
which ones you wrote on. Majors in geology or geograply must
include nol less than one of first two questions.

.’ 3 ":, 1

.\

(V) Gonpdre $he merits of three hypotheses of orlgn of the enclosed
depressions of Basin and Range Province. £

(2) Compare merits of two theories of origin of Crater Mound, Arizonad

(3) Disuuss evideuces which demonstrate climatic changes in Basin and
Range Provie.v during Tartitgry and Quatornary time.

(4) Complete folguwing sentences giving best singlc proof of oeach atauenent
(no more thai a single sontence of reasonable length coqaluorcd

(2) The Northorn Rocky Mountdns were docply oroaed before tho
Columbia River lavas worce oxtruded becauBo——-

(b) Talus is scanty in mnuch of ‘the Colorado Platoau becausc———

(¢) Intorprotasion of the smooth sides of the anticlinal ridgos as
POdiMCHto simplifics the phvsiographic history or Yakima distret
DbC S o——=

(d) Upliit of Golorado Plateou in relatively rocent geologic time
is indicatod by--

(¢) Colorazdo River was not in its proscat location in the
Basin and Rangoe Provincoe boforc Pleistocone time bocause---

(5) Describe 5 ovidoncos of coacealcd faults along bascs of ranges of tho
Greoat Basin.

(6) List and ocxplc i- aajor stops in physiographic history of Golorado
Platcou from closo of Crotacoous timc to prusont.

(7) Locatc as-definitcly as possiblc and give phjaiographic gignificanco of:
() Honry Mose, (b) San Froncicco Mbe, (c Chuska itse,
(d) Mcsa Vurde, (o) Kaibab Platcau, (&) asalch Mise,
(g) Lakc Lohontan, (H) Townsond Valloy, (g) Poverty Flat,
(B) Groct Divide Basin :



GEOLOGY 130
FEYSIOGRAFRY OF WESTEKN UNITED STATES

Midsemester examinztion March 20, 1946

Everyone is to write on four questions-only. Majors in either geology
or geography nust include at least one of first two questions. FLEASE
mark on cover of your book which questions you answered.

(1) Compare merits of three different hypotheses of rogin of the
Scablands of Columbia Flateau.

(2) Discuss evidence for and against existance of one or more dissected
peneplains in Northern Rockies.

(3) Account for courses of rivers of Viyoming Basin in relations to
mountain uplifts including Uhinta Mts.

(4) List four distinct types of bed rocks znd other underlying muterial
found in Southern Kockies and describe topography found on each.

(5) Complete following sentences givéing best proof of each statement
(no more then a single sentence of rcasonsble length considered)s
(&) The Craters of the DMoon mey appear younger than they really are
1558 young
becauseg---
(v) The summit uplands of Unita Mountsins are now recognized es
p

pediments instead of -===r== —==--= because=-=
(¢) The upper portion of Grand Coulce is duc to fell recession
because-~-

(d) The presence of Boston Mountains is unfavorable to theory that
Salem Fluteau is an upr&f@d and dissected peneplein of Tertiary
age because--- :

(e) Snake hiver Flain is so lovel because---

(6) Give location ms definitely as possible and state physiographic
significane of (&) Big H_rn Mts., (b) Idako batholith, (c) absoraka
Mts., (d) Fayctte Section, (¢) Mesa de Maya, (f) North kark,

(g) Lewis Range, (h) hmerican Fulls, (i) Yellowstone Ganyon,
(j) Balconcs escerpuent.

(7) Outline briefly the essential steps in history of topography of
Southern Rockies (Front Range only).



GEOLOGY 130
FHYSIOGRalEY OF WESTEKN UNITED STATES

Examination Feb. 22, 1546

Yrite on four questions only; majors in geology or geography must include
at lcaest one of firmt two questions. Flesse indicete which questions
yvou left out.

(1) Discuss origin of the Eigh Fleins including possible reusons for their
present extent; include reletion to the uplends of Southern Rockies

(2) Discuss more than one Explanstion of the age relution of the uplands of
Ozerk Flutezu in liissouri to the Boston Liountuins. Diegrem.

(3) Complete following sentences giving best proof of each statement (no

wory then & single sentence of reasonsble length will be counted)s

(&) The gress cover of the sand dunes of western Nebraska indicutes=--

(b) The Ouuchita Mountuins were peneplaineca bofore Lower Cretaceous
time becuuse—-

(¢) The "two story" topography of the Cutechita Mounteins is commonly
regaerded es indicating--

(d) The San Juen liountsins are more scenic then the Front hange because-

(e) Inclined but smooth upland surfeces heve been regurded as either
(give two explentions but do not discuss umerits)---

(4) Where and what ere (mik» locations as specific as possible and give
physiograpiiie interpretetion): (a) Devils Tower, (b) Little hockies,
(c) Longs teak, (u) Baxter Basin, (e) San Luis Valley, (f) Cypress Hills,
(g) Ste Francois Mounteins, (h) Springfield Flatesu, (i) athens Flateau,
(j) Edwerds Flateau

(5) Discuss fuctors which gave rise to Badlands in Great rlains incluaing
their distribution.

(6) (a) Explain effect of everturned folis on topography using disgrem,
(b) explain why hogbugcs occur only zlong portions of hkocky Mountain
Front.
(7) Discuss reasons for locating‘the east border of Great Flains as given
by Fenncman.,



GEOLOGY 130
PHYSIOGRAPHY OF WESTERN UNITED STATES

Final examinastion May 18, 1945

Write on 10 questions in gll. Majors in geography and geology must include at
least two of first three questions, optional with otherss Please indicate
which questions you left out.

(1) Discuss merits of at leat five processes which might aid in produciig the ()
observed subequal summits of meny mountain ranges.

(2) Discuss significance of the surface beneath the Pennsylvanian formetions
of Ozark Plateau in respect to present uplands including Boston His,

(3) (a) (b) What two topographic evidences indicate anticlinal structures in
Los Angeles district? (c) What topographic expression indicates anticlines
in foothills of *ocky Mts.? (d) What does Pine Ridge tell of former extent
of High Plains, (e) Whet is topographic expression of an overturned fold
containing a resistant formation?

(4) Account for and locate as definitely as possibles (a) Ouachita lits, (b)
Springfield Plateau, (c) St. Francis Mts., (d) Little Rocky Mts.
(e) Raton mesas bt : .
W P A 0 :
(5) Account for and locate examples of (a) three kinds of mountains in Colorad
Plateau and (b) two kinds of mountains within Columbia Plateau :

(6)Outline in proper order essential steps (geological dates not required) in
history of Sierras including Yosemite Velley.

(7) Complete following sentences giving best proof of each statements
(a) The Edwards Plateau is included in Great Flains because--
(b) The Snake River Flain is so flat because-
(¢) (d) Hogbacks do not occur at all points along the foot of the Rockies
because (two reessons)-
(e) The Quachita lite were once buried by the Coestal Plain sediments because~-

(8) Present proofs that the Grand Canyon of the Colorado was formed by the river.
(9) Discuss topography and physiographic history of Puget Sound district. [

(10) Disecuss effects of continental glaciation on topogresphy of Great Plains
both inside and outside the limit of drift.

(11) Where (be specific) in western U. S. could you find a good example ofs U
(a) recently active volcano, (b) marine terrece, (c) loess plain, (d) drowned
valley, (e) entrendsd meander, (f) arete, (g) valley produced by recent
faulting, (h) glacial lake bed, (i) kettle lake, (Jj) hanging valley not
due to glacial erosion
(12) List physiographic evidences which demonstrate recent faulting in Basin and Range.
(13) Discuss the topography, scenery end physiogrephic history of Yellowstone Plateau

(14) Account for drainage in refjation to rock structure in (a) Columbia Plateau,
(b) Colorado Plateau

(15) Explain two different possible histories of origin of Teton Range, Wyoming O

S



GEOLOGY 130
PHYSIOGRAFPHY OF WESTELEN UNITED STATES

Examination April 16, 1945

VWrite on four questions in allj mejors in geology or geography must include
at least one of fimkk first two questions. Flesse mark on cover of your bluebook
which questions you wrote ono

(1) Compare reletive merits of two mejor theories of the origin of the depression
at Crater Mound, Arigona.

(2) Compere relative merite of three hypothesee of origin of the enclosed
basine of the Basin and Range Frovince.

(3) Complete following mmmmiimms sentences giving the b est single proof
of each statements

e (&) Vulceniem hes occured over a long period of time in Colorado Plateau
bece use~--
- (v) Faulting hes occured in Besin and Range Frivince over a long period
of time beca uge=--
(¢) Benches on sides of Grand Ceanyon of the Colorado are due to
differencees in resistance of rock formetions end not to uplifts

becpuggem==- wes not-3J
(d) Colerado River‘z:sxlntnhutu in its present locetiom below the
Grend Canyon in middle Tertisry time because---

(e) Green River doee not occupy the location which it had before the
folding of Uinta Mts. Because---

(4) Where ( be as specific as possible) and whet (from standpoint of origin) eres
(a) Sacremento Section, (b) Henry Mts., (¢) Pink Cliffs, (d) Snake River
FPlain, (e) Painted Desert, (f) Marathon District, (g) Grand Canyon of
the Y ellowstone, (h) Absorsks Mts., (i) Moses Coulee, (j) Baxter Besin
y (5) Expalin the physiographic evidence of concealed faults along meny Basin
Renges.

(6) Where (be as specific as possible) could you find in provinces studied
this semester a good example each ofs
(a) triangluler fecets, (b) large srea of sand dunes west of Greet Plains,
(¢) dry falls, (d) pleye, (e) pedimented mountein range, (f) young
fault block mountsin made of lave flows, (g) sandstone escerpment,
(h) pleteau of horiszortal sedimentary rocks caepred by lave west of Great

Plaine, (i) stream capture, (j) anticline in sedimentery rocks shown
by hogbacks.

(7) Outline in proper order the essential steps in physiographic history of
EITHER Colorado Plstea or Columbie Plateau (one only)
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