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GEOLOGY 215

APPALACHIAN FIELD TRIP

Following is a revised list of over night
stops arranged for on the trip into the

Friday, March 25th
Saturday, March 26th
Sunday, March 27th
lMfonday, March 28th
Tuesday, March 29th
Wednesday , March 30th
Thursday, March 3lst
Fridey, April lst
Saturday, April 2nd
Sunday, April 3rd
Monday, April 4th

Aopalachians.

Hemilton, Ontario; Men-Astor Hotel; Women-Y.W.C.A.
Elmira, New York; Rathbun Hotel

York, Pennsylvania; Hotel Penn.

Kernstown, Virginia; Tourist Camp, Mrs. Cy Mee
Staunton, Virginia; Whitmore and Beverly Hotels
Roenoke, Virginia; Y.M.C.A (ilen) and Y.W.C.A.(Women)
Johnson City, Tennessee; John Sevier Hotel.
Knoxville, Tennessee; J.C. La Point Tourist Camp
yliddlesbhoro, Kentucky; Cumberland Hotel

Probably in Lexington Kentucky

Fast Lansing, Michigan

SEOLAL AL ALY
N

NI TR

S

Please nete that our itinerary has been changed.

The insurance company has granted special per-

mission to take the bus through Canada.

s\ G. Bergquist

March 24th, 1938
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or metamorphic rocks occur,

) Y

3. How do the Tertiary formations of the Great Plains differ from +hose of the Atlantic

Coastal Plain? What Kkind of Tertiary rocks occurs in Oregon and Washington 2
Facific  (oast Sierra

SR ey 7 ieawtoron
e FLRE CHEEL e j D
N * Generalized géoh»gic map of the United States. 7(\A1<1p{ojl n(tAm wiLuis) (From Blackwelder)
FAN I. Name eight separate regions where Pre-Cambrian
7 M 2. Are the Paleozoic formations scattered or continuous? Do any Mesozoic
formations occur in the castern United States? Where are the

most extensive ?
Nevada Basin Ranges 2
Orean  Fange ~
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Rocky Mountains _
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ET = Pre-Cambrian, (L = Paleozorc, = Mesozoic & Terfary, <) Igneous intrusions
B .

Generalized profile across the United States near the 35th
Indicate on the map above the position of this cross-section,

parallel of latitude. (Vertical scale 15 times the horizontal)

2. What is the essential structure of the Great Plains? of southern lilinois and Indiana ?

ot fhe Rocky Mountains ? the Henry Mountains ? the Sierra Nevada ?

3. What difference do you note between the Cincinnati Arch and the Ozark Dome?
4 Draw a similar section

from centfral Wisconsin fo the South Carolina coast.
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A MAP SHOWING AREAS COVERED DURING SUCCESSIVE STAGES OF QUATERNARY GLACIATION . SOIER, SURMBEI I iy
“{. Show by heavy or colored line the Iimir of Wisconsin ?laciafion. Label the Driffless Area and explain it.
2. Point out one region where the iiiinoian drift covers the Kansan. What two large rivers flow almost
along the margin of the drift-covered area? Explan the more southerly exent of glaciation in the eastern United Stales.

B Si1Xx STAGES IN THE GLACIAL HISTORY OF THE GREAT LAKES. (From MARTIN, AFTER LEVERETT anp TAVLOR)

" 1. Through what rivers in'the central United States did the Great Lakes first discharge ? What four cast-
ern rivers later became outlets 7 Why do the upper Great Lakes no longer discharge through
Ottawa River, as shown in the 6th stage? In what stage did Niagara Falls appear? What is meant by ‘the
‘HiNGE LINE™ shown on several of the maps?ls it possible that the lakes may again discharge southward?
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SIX STAGES N THE GEOCLOGICAL
HisToRY oF THE UNITED STaTES.

A PaLEozoic DEPOSITION.

* The North American conti-
nent with its two bordzrinq high-
lands and greaf inferior basin
covered intermittently by shallow
scas. Excessive sedimentation,
largely continental in character,
in fwo greal geosynclines bor-
dering the highlands. Formation
of coal, presumably in marshes,
at end of Paleozoic.

Lwhat is the relative thickness
of the Paleozoic deposits in‘the
central and eastern Uniled States?

2.Are conglomerates fo be ex=
pected in the cenfral states?

3. Does the formation of coal
indicate a gradual emerqence of
the contingnt ?

B THE APPALACHIAN REVOLUTION

- C aused by pressure from
the two sides of the continent,
and resulting in slightly overturned
folds in the ?‘—o‘dzd Appalachians
and Folded Cordilleras; followed
by depositicn of Mesozoic sediments
in deserts and basing in both the
easfern and western United States

ol : 5 . e GOA ’ 37 and vesulting in the conspicuous
== ALEO=Z0IC DEDIMENTS = “RED BEDS" of Triassic and Jurassic
< PRE-,CA)\,/(BRIA!%,\BAsEr}/(E,NT oA time.

LWhat kind of sediments pre-
dominate in the Trassic and Jur-
assic? Why are they red ?

2.Do you see anything in the fact
fhal this was a time of great land
animals?

3.in the western United Stales
are the Mesozoic beds probably
conformable upon the Paleozoic
or is there a marked unconformitfy?

C CRETACEOUS DEPOSITION
: MARINE MESOZOIC
Formed largely in a great
— N T s ] inferior sea, and on the Aﬁanﬁc
INTERIOR - \E Y o RS Coastal Plain. Accompanied
Pavgozolc 1T, A7 :

— by profound wearing down of
] T the mountain areas on the tweo
cReTAcrous . o ol ) sides of the continent, resulting
—— jcOAL TiaSSIC ane o . L L CeA D n the Cretaceous peneplain of
ot : the Appalachian region.

LIf the Cretaceous sea advanced
from the south info the interior
of the continent where is it likely
thal the thickest Cretaceous lime-
stones will occur?

2. Account for coal and lignife
in the Upper Cretaceous.

3. Why are there several different
coal fields in the inferior of the
United States?

4 Are the Cretaceous beds pro-
bably unconformable upon the Pal-
eozoic ?
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STAGES N THE Georosicar His~
TORY OF THE UNITED STATES, cConT,

THE LARAMiIDE REVOLUTION

* AT eno or Mesoic,

The Rocky Mountains for-
med by strong local up-arching
and faulting. In the east, a slight
regional uplift, . .

L'Why is this called the'Laramide
Revolution ? Name. some of the
ranges of the Rocky Mountains
which were raised at this time.

2.Why is the Rocky Mountain
region characterized by so many
basins and parks?

3.Whal was the effect of the uplift
of the Cretaceous peneplain in the
eastern United States?

4 What great events closed the
Palcozoic and Mesozoic eras?

TerTiARY DEPOSITION AND
: ErROsION,

Continental deposifs(Tertiary
gravels) deposited in the Great
Plains area,and in the numerous
basins of the Rocky Min.region, of-
ten across the eroded edqes of the
Mesozoic beds. Lava flows inthe
Columbia Plateau region. Marine
deposits on Allantic Coastal Plain,
Confinuous erosion in the inferior,
forming the present lopographic
features.

. What features were produced
al this fime in the Great Lakes
rcgion?

2. What three distinctly different
fypes of deposits were made in
Tertiary time?

3. Do the Tertiary deposits in most
places rest unconformably upon the
underlying rocks ?

F CAScADIAN REVOLUTION AT
END oF TERTIARY.

Uplift of the Cascades and
Sierra Nevada. Greal Basin for-
med by faulting in the Cordilleran
belt. Reqgional upliff of the con-
Yinent, with conftinued erosion.
Quaternary glaciation.

l.What part of the continent has
suffered least from mountain-
making disturbances?

2.Classify the |7 physiographic
provinces named on the map in
accordance with the age and
character of the rocks composing
them .

3. As erosion proceeds, which of
these provinces will increase in
arca and which will decrease?

4. Which of these provinces are
simple geological units and which
are made up of a variety of rocks
and sfructures?
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©b. Blue Fidee. Malurely dissectod mountains of
crysralline Pocks;, QccoPdan’” alf/tudes,

7. "Coastal Alair.

Swbmaturely dissected anod
a/curfiaﬁ'" submergea, ferracé/

Easlern Lak ok 2f Cents - /am‘f a/{’rpffarig'
. a J. 10, 4 o 2
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A. THE PHYSVOGRAPHIC PROVINCES OF THE EASTERN UNITED STATES.

|. Label ¥he Reading Prong and the Manhattan Prong of New England.
2. Label the Carlisle Prong and the Trenton Prong of the Older Ap ilachxar\s. .
3. What is the age of the rocks in the Allegheny Plareau o}P‘New YorK? in Pennsylvanma?
: j : | : il teau.
4. Label the Wyoming Valley; the Fall Line; the Tug Hill Pla ‘
5. Do any Triaésic ?’ocks \c/x:)cur outside of the Triassic lowland 7 (N.YAcaA‘Sc,.)

3
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84° 82° 30°

-
,,ianc‘(e/’ ,

i d .
Def'lance‘(moné,n‘g

o Pittsburgh

2a

oA «,g—-.-..

P

100 Miles

50 )
Exposed Hiinoian driftisstippled.

Direcu%n of ice currents shown only in
refation to Wisconsin drift.
78°

80°

82°

84°

s 2
86°
DIAGRAMMATIC REPRESENTATION OF THEX QUTLINE OF THE ICE BORDER AT SEVERAL SUCCESSIVE POSITIONS AND
IN CONNECTION WITH EACH POSITION.

88°
ICE MOVEMENT
tless Arceaz

Morainegs .

THE DIRECTION OF
| What caused the ice border to be so irregular in this region 2 Were the Great
|akes there betore the ice came? Do these facts explain the Drif
is aninterlobate Moraine ? Name the different lobes . what is Attenvated Drift ?
infersection of
From U.3.G.5. MoNQGRAPH ND. 53,

2. What
3. What does the stippled area represent ? Explain the
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QUTLETY
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Chicago

FRRTIAL QUTLET

FraurgE 12 —Sketch map showing drainage areas tributary to Niagara
River, the volume of discharge through the river during five lake
stages, and the various outlets of the upper three Great Lakes during
these stages.

Stage 1.—Early Lake Algonquin. TLarge volume of discharge divided between Niagara River
and four other spillways over Niagara escarpment.

Stage 2.—Kirkfield stage of Lake Algonquin. Small volume through Niagara River;large
discharge through outlet at Xirkfield.

Stage 8. —Port Huron-Chicago stage of Lake Algonquin.
River; small discharge through outlet at Chicago.

Stage 4.—Nipissing Great Lakes. Small volume through Niagara River; large discharge
through outlet at North Bay.

Stage 5.—Present Great Lakes. Full discharge of the upper four lakes through Niagara
River.

Large volume through Niagava

Ifiver Percentage of present volume. Correspouding lake stage.
stage
stage.
5 1199%
The present Great Lakes.
4 L15% Nipissing Great Lakes. Upper three lakes
ischarged eastward from Gieorgian Bay.
b 90+ % Decreased by small out-
f .- flow at Chicago. Port Huron-Chicago
3 stage of Lake
Alllox% Increased by affluents Algonquin.
*** from ice sheet.

Kirkfield stage of Lake Algonquin.
2 5% - three lakegs & oas
Georgian Bay.

Upper
discharged eastward from

Early Lake Algonquin. Five points of dis-
charge over escarpment.

100+ % At Buffalo.

{ R2E% ... At Lewiston.
1

FIGURE 13.—Diagram showing variation in volume of Niagara River dur-
ing the five lake stages sketched in figure 1.

0QUOI S
AKE IR
GLACIAL L

1ROQUOIS —2HORE
$# St David i, Nig

G

% CARA ESUIY
= CL Pty

o

o

iy,

123
__ LARGE INCREASE
1N VOLUME

“r,

\8a
saue

F1GURE 14.—Sketch map of Niagara gorge showing the five named

divisions of the gorge and changes in volume of the river and
height of falls corresponding to the five lake stages shown in
figure 12, which determined their character.

Lewiston Branch gorge, cut during the first lake stage; small volume. Oid Narrow

gorge, second lake stage; small volume. Lower Great gorge, third lake stage;
large volume. Whirlpool Rapids gorge, fourth lake stage ; small volume. Upper
Great gorge, fifth lake stage; full volume of upper four lakes.

THE DEVELOPMENT ofF THE NIAGARA GorRGE. (From U.S.G.S. Niagara Folio, No. 190)
|. During which two staqes did Lake Eric alone discharge over Niagara Falls ?

2.As regards place of discharge how did Stage | differ from Stages

and & 7

3. Which three sections of the Gorge are narrow and represent small volume of discharge?

4. \Which two divisions are wide and represent

large volume of discharqa ?

5 Why did the Great Lakes change their outlet in the manner indicated ?
6. Indicate on Fig. 14 the “Horseshoe Falls® and the American Falls”. Which one is retreafting
most rapidly ? How tar have the Falls refreated since their beginning? If rate of refreat

was 4 feef peryear durin

the two larqz—vo\umc staqes, and Yz fool per

car during the three small-

volume stagqes, what is the age of the Fails since refreat of the lce Sheet 7 Explain The Whirlpool .
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OQUTLINE OF NIAGARA FAL:LS

Development of Gorgs,

Lewiston branch gorge,
1. 2,000 tect southward from iis mou
2. 1300 fcct wido and 500 fout to bo
3. TrFormed during cxistance of Lake
of Lake A lgonguin.
a. Leke Tonawanda had 5 spillways
lead into Niagoaran Falls,
b, Part of the original channel
“1ifton House to Hubbard Poiu

Cld

2!

narrow gorge

from first +

CA SR A BSLS S 4

Wxtends &
1200 feet wide and 4L
3, Cut during Kirkficld stagc
4. Yolume of cataracti
5. Weathering carried on
a. Lockport dolomite

of Lake

&0 a
35 fect thi

Tonawanda and during early

Niagars

t to bottom of river.

about 1/4 of present cap301ty,m REEE
greater degree. ; -

2

[W»}

TORGHE

th.
ttom ot rivor.
stage

5 — Shores and cliffs of old lake

is on west side of the gorge from
t‘

University
verslity

Algonguin. ‘. . . - . .

ck,

e

reat gorge
1. From University to the
includ'ng the whirlpool - 2 nmiles
Formed during fort Suron stage of
Made just after dissppearance of
Kirkfield Outlet was closed, thus
Falls.

a. One of reasons

T mearosum
das >
upper end of the Eddy Basin but not
in length. .
the Algoncuin,
ice from (reak Lakes region.
increasing the volume of Niagara
why gorge is shallow at this point.
The whirlpocl (not of the gorge)
1. Bock besin of whirlpcel is older
2. The gorge, =bove, htLOW, and two
in by rock.
Whirlpocl was formed by olgging ocut of glacial drift (sand and
gravel) by the action of bthe water. Will not dig further due to
the fact that large boulasrs cover up the sand below the water.
At the whirlpool the old gorge is 1875 zeci wide at the top and 1200
feet al the water 1iﬁe. Extends 2 miles northwest.
Bowman Creck ariscs 2 miles away.
Reef formed by the breaking awsy of the

than the gorge - pre-Wisconsin,

sides of the whirlpcol are walled

east wall of the olg gorge.

E. Whirlpool rapids gorge
1. From auutu gide of Eddy Basin to expansion just above railroad
bridge - )// mile long.
2 ”‘t]" i"‘ 760 feet at toe
3. Cut during the time of the Nipissing
AR peed of water is 22 m.p.i.

5. On west side is o deift biufrl.

top and water is 35 feet deep.
Great Lakes.,

F. Upper great gorge. ‘
l From place of widening up to the Horseshoe Falls - 1/24 mile.

2. This section has been cut during the present lake stage.
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II. The falls
A, 158 feet high — dolomiie on top anid softer shales beneath.
B. Greatest change hes occurred in the middle of the Horseshoe curve — 220
feet of limestone bed Love been carried awsy. Gorge becoming longer
4% feet per yoar.
C. Soft shnale is worn cway and Llimestone falls due to its own weight.
D. Pool below falls probabiy <00 feet thick.
1. Decpened by the cutting of the limestone which has fallen down.
E. Fslls divided unegually be Goszt tslanda
1. HorseshoeFalls
95% op vater
b. Total Lenpgth of crest 2500 feet.
C. ..‘1.58 i c,‘.)t
2. American Falls
a. 5% of wster.

ADDITIONAL FACTS OF NIAGARA RIVER

I. St. Lawrence Drainage system.
A. A group of basine sloping toward some central point.
1. Lakes Superior and Michigan to Lake Huron, Lake Erie through Niagara
River and on to Lake Cnétsrio. o
2. Water in river is free from pebbles --— little cutting power.

ment.
C. The rocks gstrata arc

thicknesses for greut disis

ng one: upon another of nearly umiform

£ecarpment

la s S .
DN B’:"”" TTL oSN e
W J"” = = - - V ‘/\-‘,.._’.
‘,,trf‘f’f;l—f\’r I8 / j ST T sak e
; =2y P
Co"n/'femas Shaly lez7am,
fimesTone /i}?ﬂesfane

1. Coraiferous limestonc makes a low ridge along the north shore of
Lake Eric and diosg helow lake.
2. Salina shales in wmiddle part of upper plain dip beneath the Cornif--
ercud limestone.
3. Niagora limestone stops at the escarpment -- full thickness 140 feet
4. Below this is o series of mud uﬂﬁlem 1000 feet thick, occupying the
lower part of the escargment snd the whole of the lower plain.
5, Glacial drift 20-40 feet thick overlies all of this.
II. Formation of Niagara
A. Retreating of the ice exposing Lakes Ilroguoie, Erie and Huron.
1. As Lake Iroquois lowered, =z stream was started between the two lakes
tilting of the land toward tae south.
B. The first work of the river was the digging of the gorge. Before this,
the glaciers were responsiblesfor the work.
. During take Lundy, the predecessor of Niugara Falls was established.
D. Purthsr rotreat of ice resulted in draining of Lake Lundy.
1. Remnant of Lake Lundy was Lake Tonawanda.
a. A cischavge of Lake Tonawanda divided and four cataracts were
formed, out Niagarn tcok the greater voluwme of water.

Bibliography: Niagara Folin. _ Ed. #callister

B. Upper and broader plain has a gently undujating surface toward the escarp-



Albion sandstone
{B50-80 feat)

Whirlpool sandstocne
member) (25 fest)

Queenston shale
{300 fest)

Section of brink of lWiagnra Falls showing the
hard and soft strata and illustruting the process of crosiomn.

Scale, 1 inch = 135 foet.
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Birdts-cye view of the Niagara River.




T LAKT ONTARIO SIGRT FRATURES

Zstending from the Hiag.ra #scarprient on the south to the Laurentian
plateau and Georgian Bay on <he north is the broad, level expanse of the
Ontario plain. During the Tleistocens Period when thoe region was glaciated,

the land was, for a time, under the wators of Lakc Iroquois, a glacial lake
which was held back by an ico barricr across the St. Lawrence Valley. Its
outlot was at Romc, N,Y., throush the sohawk Valloy to & marinc cstuary in
the Valley of the Hudsorn Rivur. The shore lins featarc to be studied are

associasted with this lakc. Tho boach, which is one of the doveloped ola
shorelines in the Great Lekes region, takos the form of a low but well-
marked ridge from 10 to 30 feot abeve the gonerel surfauce, It runs along
the ipnmer margin of thc Ontario plain, in somc places closc to the Niagara
Escarpment, in others more than Ioux riles from it, This marks oune of the
nigher levels of Lake Jrogquois of which Lake Ontario is a temmant, In many
places, the beach takes the form of a mave-cut shorescliff; in others it is

a wave—built sanG or gravel bar; ia siill others, it is ecub into the side of
morainic featurss,

ight, the crest being at Lewiston
. sustorn end is higher and more heavily
. Usually, it is about 15 to 20 feet above

or 200 yards out from shore. At Lockport,
the spits froming the cast an Lat gidos of tho old bay there stand 40 fe:it
above the adjaccnt streams. Lo boacd varics in width from 300 to 50O fest,.

The ridge varies considerably
(375* above sex levol) weral
T
[w)

tho old lake bottom aboub

The sandy gravel of ths sho
rounded pebbles compossd of hard

Material from:

71.8.G.3. Geolngieul Atlas, No. 190

Us W

Tuc Niagara Felio



DROVLINS OF TS5TCIRM CENTRAL MW YORK

4 drumlin is a tyve of ground moraine fomed during a readvance of retreating
glacial ice. They are only the most emphatic of a variety of forms produced by
the rubbing of ground-contact ice under thrust motion. Glacial naterial’'is thus
nlastered onto obstrueti éxs to forn the tvnical elongated oval shape of the drum-
lin. They are elongated? he ice direction with thsz steeper or stoss side on the
ice side and gradually kevelling: off on the other side.

J1CE 8/0F

TN

L IRE MBVEMENT
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There are three major drumlin areas in the United 3tates:

1. New England Ares
2, Michigan Arca
3., Wew York Ares

The New York Area includes a belt 35 miles wide bordering the south side of
Lake Ontario, and about 140 miles long from the Niagara River to Jyracuse, New
York., This area is estimated to contain 10,000 drumlins, with 5 to a square mile
not uncommon. Most of the drualins cover an area of low, level nlains, the Ontario
Plains. They are spread out ovor the greatest thicknesses of the Salina shale
where the drift is clayey and plastic. Most of the drumlins are cleared and are

productive of farm crons. Many of the drumlins of New York are cored in shale.

The sizs of the drumlins varies. The maximum height seeams to be 200 feet,
and the maximum length about 2 miles., The width is generally 1/5 of the length.

Some prominent drumlins we will probably ses are:

1s Morman Hill= « = - =4 mi. s. of Paluyra - - - heizht - 100°

2, Zurich Hill=e =« « = &35 ® Tt 304Us - - - - u - 200!
3. Triangular 3tation -2 # " " Teedsnport -~ = " - 140°
Reference:
(1) "Drumlins of estern Central ilew York", Fairchild, H. L. 507
Bulletin N.Y. State Museun No. 111, 1907. : NS67Mb.

P. S. Baunmgras.



FINGTR LAKT

The basins of the Finger Lakes were first generally cxplained as the
rosult of ice crosion, a kind of glacicl overd8spening, but with the
action confined to a single glacial period. Later and mors dotailed
studics havo shown that the forcos whiich produced thusc besins are
complex in their naturs and relations. Glacial eroslown is indeed the
most importsint clement of the explanation, as the steepened sides of
the basins, the hanging tributary v.llcys, ard the presence of latoral
and terminal moraines at the valley heuds testify., The last-named
feature is clearly shown orn the map, aud proves that the valleys were
highways of more active glacial motioun,

The most important facts pointing to complexsity of origin relate to
the hanging valleys tri o*tqry to the Finger Leokes. O” the steepenied
slopes of the main vallsy 5 a serizs of buwdied gorges has been

[Sh [
found. The gorges are occupied by drift denosiks of th last (Wis-
consin) ice invasior, which indicites that thev were formed bhofore
that invasion,

rom the known facts it is concluded that before the glaci:l period
there was a system of maturc drainage with main valleys along the

axes of Cayuga aund Soneca lakes and witin tribubtaries entering them
at grade. With the overspresdincg of the rogion by glacial ice there
was begun a proccss of oxceptiornal decpening in the main valleys bo-
cause they scrved as lince of most ragid glacial fiow. .t the end

of the first dce invasion the valleys had becon broadened and doopened
the amout of the decpening being about 500 fect. Lakes may have
formed in thosc overdeepencd wvalleys afier tho ice had been melted
away. At any ratc the discordamnce of level belweon Lrlkﬂtdry and
master valloys was pronounced and tihe tributaries begun to cut down
their v,llcgs to the loevel of the main valluys, malep morges of
notable broadth and depth before the sccord zlacial invasion filled
them with drift, reoxcovatod and deopsncd the awin valloeys, increascd
the discordance between trivutarics and master stroams, and sc altercd
the tonegraphy in detail that the postzlacizl stroams do not Tlow
everywhere in the inturglacial coursocs. Vheraver a postglacial stream
cnters onc of these buried gorges with its casily c¢roded drift in con-
trast to thoe hard rocks of tho rost of the valley therce the valley
broadcns suddenly; where the strceam lcoawves the buricd viillcy the wval-
ley contracts. It is those fouturcs, together with the irregular s
well as regular jointing of the bouddod rock--shales and sandstones--
that give to the gorges so much of their surnrisiug variation from
place to place and to the besubiful watortlls and cuscades of the

§ Ao

many glens their wild chtuvt~nu auality.
> b B
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The lower portions of the valleys of the tributaries to each of
the Finger Lake basins are for the most part more or less completely
drift-filled gorges, so that the rock floor is in many cases far below
the drift floor of the valley, a coundition brought about not by over-
deenenlng of the mair trourh but the clogging of the tributary

valley with drift. There are, however, peﬂfehf examples of hanginug

valleys with rock floors in the Cayuga and Seneca trougha axd in the
Tioughnioga ana Cayuta valleys.

The abrupt descents of the valley slopes in the Finger Lako
region is illustrated by the change at the 900-Toot contour just
of Watkins in the Cayuga trough. The slope from the 200-foot
contour to the valley vottem, wihich has an elevetion of 4%7 fect,
takes place in a distance of & lititle over a hslf mile, while west of
the 900-foot conbour the valley side rises only 700 feet in a distance
of 5 miles.




REPORT ON ATKINS GLIEN

Location and jrca:

Lies near the center of the southern tiers of counties of New York State.
Northermmost boundary is aporoximately 4 miles north of Ithaeca and southern
boundary is the New York-Pennsylvania line. It includes nortions of 5 counties and
has an area of 885 square miles.

Geographic and Geolopic Relationshins:

Lies entirely within area of Allsshany plateau. Consolidated rocks are all
Paleozoic sediments deposited in the sea wiich lay to the east of the old Appalachia
land. TUere brought to surface vhen Appalachians vere re~elevated. Minor folds are
seen but the formations are still apmroximately horizontal. Latter events of
glaciation were the invasions of continental glaciers, the late one being the
Yiisconsin. Rocks underlying surface cover are of Devonian age.

The majority of the valleys are very deep and have exceptionally steep banks.
Valleys in this area have two drainage systems; first, the St. Laurence; second, the
Susquehanna., Although numerous valleys can be seen, it is known that there were
many mors which have been drifted full of sedinment.

Drainage:

Becausse of rugged features, the drainage is good. Swamps oceur only in few
places and these where isolated lakes stood. The lakes stand at the lowest of the
valley levels and the two largest lakes are Cayuga and Seneca, these having depths
af 618 feet and 435 feet respectively

LOTTY LT A e

Descriptive Geology:

Three classes of surface rocks.

a. Argillaceous shale, thin bedded sandstones, impure limestone
{belongs to Devonian systen).

b. A few small dikes of igneous rocis (no metamorphism)

c. Deposits of river sand, gravel, and giacial %ill.

Devonian System:

Formation Member Descrintion
Catskill 2804 feet. {Sandstone and chocolate-colored
shale.)
Chemung Wellsburgh 600 to 700 feet. (Sandstone)
Cayuta 600 feet. (Shale)
Portage Enfield 1200-1300 feet. (Shale)
Ithaca 80..480 feet. (shale)
Sherburne 180 feet. (Sandstone, flagstone)
Genesee {Shale). About 100 feet thiek, much in a

calcareous horizon near tow.

Total thickness is about one mile of Devonian system. 102 s»ecies of fossils
are found here.
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Igneous Rocks:

25 small dikes of mica peridotite appear in the vicinity of Ithaca. Intrusive
rocks outcrop in the area of the Portage formation. Basic rocks studied were
found to be olivine, serpentine, calcite, mica, iron oxide and a little apatite.

Glacial Action:

Yisconsin sheet covered this section and even extended down into Penmnsylvania
some 50 miles. The striae are weak, short, and irregular, indicating weak ice
movement, The ice sheet apparently was rather thin.

This sheet was very effective in spreading the till around and filling some
of the valleys. Drumlin-like hills occur in broad valleys although there would
have been more if the melting of the ice had not been so rapid.

Moraines in the upland are few and no definite system has been worked out;
however, morainic terraces occur along Caymta valley, and Chemung. Morainic loops
appear at Latty Brook and in one of the larger valleys.

Many marginal lakes were formed and all types are represented. (Clay is the
mnost abundant material found in the glacial drift.

Kames are found in abundance and every gradation is found. 3Eskers ape also
found and the Jackson Creek esker is almost perfect, because the ice stood still
here and did not molest the serpentine winding.

Outvash gravel nlains:

a, Post Creek

b. Pony Hollow

¢. In many through valleys
d. Chemung

e. Busguehanna

Hanging deltas are found along Seneca and Cayuta valleys, indicating the
presence of former small marginal lakes.

Hanging Valleys:

Truncation of steep sided hills and vallsys leaves a hanging valley. Valleys
are abundant,best examples being along Cayuga and Seneca Lakes. Have heights of
800-850 feet.

Aprroximate Locations of Outcrops of the Various Formations:

Portage Formation:

a. Sherburne Flagstone member -- in the quarries of Trumanburg, Seneca
lake, Salt point, and at foot of Fall Creek Gorge.

b. Ithaca 3hale Member ~~ head of Cayuga Lake, at Forest Home, and
Marathon.

c. Enfield shale Member -- near Ithaca, and along Tioushnioga valley.
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Chemung Formation:
a, Cayuta Member -- west Danby section on east side of Quadrangle.

b. Wellsburg -- Martin Hill and Quackenbush Hill, quarry at Rosstown,
in Chemung river and Chemung narrows, Ashland Hill near Elmira.

Catskill Formation:
On the high hill west of Tracy Creek. Shows in few places in this
Quad., but appears more in Catatonk Quad.

Genesee shale outcrops in the extreme northeast corner of Wakkins Ghen Quad.

——=Xe /e Ellison



GENESIS OF THE EASTERN PROVINCES

cre~-Cambrian rock basement.

Paleozoic.
1. Early Cambrian - eastern margin was warped up to form old Appalachia
to the west - a trough warped down to make the
Appalachian trough.
Rocks of Appalschia eroced.
Sediments transported and loaded into the trough.
Isostatic adjustments during interval of Sedimentation.

2. Paleozoic - Sedimentetion,
In each of the periods of the Paleozoic -~ thne Appalachian Trough
was depressed below wea level and flooded.
At the same time Appzlachia was elevated.
Streams were rejuvinated.
Sediments from highlands transporited to flooded lowlands.
Cembrian, Ordevician, Silurian, Devonian, ississipian,
Pennsylvanian - thick layers of sediments.
In Pensylvania - total thickness of Paleozoic deposits -- 30,000 feet.

3, Silurian period,

Appalachia was raised before the trough was depressed.

Coarse detritus carried down wag deposited on lowland above sea
level.

Lowland had an arid climate - large szliue lakes developed.

These lakes were especially large in Western New York, Chio and
Michigan.

As they became desiccated - arid climate.

Salt was deposited in beds - 10-250 feet thick.
Intercalated with gypsum snd shale.

a. Clinton iron ores.

Later in Silurian - when sea had flooued Appalachian
trough ~ quantities of iron were brought in solution
into the inland sea, precipitated by bacterial
action, thus making layers of hematite extending
from New York to Alabane.

In the North thickness of deposits 1-2 feet increases to
the South. In Alabama -~ 10 feet thick.

Iron in water injurious to animal life of gsea.

All fossils from this forumation are dwarfs.

b. Petroleum,
Devonian deposits are especially thick in Pennsylvania,
Abundance of life in sea.
Petroleum - bacterial action.
liicroscopic globules of oil deposited with
sedinments,



c. Coal.
Latter part of Pennsylvanian period - trough was a
lowland just above sea level.,
Great swamps deveioped on the lowland from Pennsylvania
to Alasbama, and westward to Iliinois and Missouri.
Peat developed in the swamos.
Land depressed —~ sea spread over peaty deposits.
Deposits of clay over peat.
Coalification —
With each slight elevation the swamps were reelevated
only to he turied sgain.
Repeated time after time.
In Pennsylvania - 29 separate beds of coal
covered by a layer of marine sediments were
developed.

4. Pennsylvania - Permian
Appalachian Revolutien : : ;

By end of Permsylvanian Period sediments had accumulated
in trough to a depth of 6,000 to 8,000 feet in Georgia
and 30,000 feet in Pennsylvania,lesser amounts westward

8,000 to 10,000 feet in iMichigan
Appalachian deformation - Sediments thrown into a series of
N. S. folds.

In south - folding was accompanied by both normal and
overthrust feulting.

Crustal shortening due to folding and faulting amounted to
15 miles.

According to Chamberlin the original 81 miles was reduced
to 66 miles.

During the folding (orogeny) the whole eastern half of
America as far west as Minnesotaz and ilissouri was raised.

Mesozoic.
1. Triassic Basins.

During Permian and early Triassic erosion reduced the whole
of eastern North America to a lowland - if net to a complete
peneplain.

Middle of Triassic - great faulis developed especially over
section that had been Appalachia .

Connecticut Valley basiu.
Bay of Fundy.
Triassic Lowland - Hudson River and extending across
Maryland into Virginia.
In these faults, blocks on northwest rose.
bilocik on southeast sank.
Gravels and sande were worn from W. block and filled
in depressions to the southeast.
Lava flows - Palisades of Hudson (traps),
In Penagylvania - total thickness of Triassic deposits -
20,000 feet.
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2. Jurassic.
Another period of faulting.
Deposits broken into smaller blocks and tilted slightly.

3. Cretaceous ~ Fall Line Peneplain (liiddle Cretaceous)
After Jurassic area beczme more stable
Erosion again reduced surface to a peneplain.
Then the area was so warpeu that sll of the eastern portion
was depressed below the ses,
Covered by marine maris anc clays.
Whole region was raised in a low arch on which conseyuent
drainage was developed.,

. . \
m s \ams
Streams were later let down and became superimposed on

strong rocks of Cretaceous.
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Middle Cretaceous arching rejuvenated the stireams.

Erosion became more active.

Late Cretaceous - great Schooley peneplain developed in both
strong granites and metam rocks of Appalachia and weaker
Sandstones and sheles of the dts.

Uplift in early Focene,
Province raised in @ low Anticline the axis of which extended
from Middle Vermont to Cuntral New Brunswick.
By end of Eocene, erosion had agsin leveled the surface except
for scattered nonadnocks such as ift. Honadnock, Mt. Greylock and
the Peaks of the CGreen znd White wiountains.
This leveled surface i1s called the Hchooley Peneplain and has a

wide extent not only over lew England but southward to Alabama
and Westward to the .

ippl Idver.
Most of the upland surfaces of New England reach the peneplain level -
nearly level skyline.
Ceceencnseses
Schooley peneplain developed both on strong granites and metamorphic
rocks of Apnalachia snu on the weaker sandstones of the mountains
and of the plains.

Lowland Peneplain

After the Schooley Peneslain was some 90 per cent complete, it in
turn was raised in a low anticline with its axis extending from
Vermont to New Brunswick.

Erosion again started to malke new lowlands wherever the rocks were
weak.

By the time about one tenth of the counbtry had been reduced to these
new lowlands (lowlands of the present), erosion was interrupted by
Pliocene uplift. In southern New kngland the lowlands are but
200 to 300 feet below the Zchooley peneplzin but in central Vermont
and Maine the interval between the two swrfaces increases to 1200
or more feet.

It was at this time (early Focene) that the Coastael Plain; Piedmont,
Blue Ridge, Valley and Ridge Province became differentiated.

Fastern part of Schooley Peneplain, originally a part of old land
Appalachia was warped dovmward and coverea by marine deposits



FORMATIONS OF SOUTHERI PENIISYLVWIA AND MARYLAND
B : ‘:
AGE NAME | GIVIRAL CHARACTER
et Upper. fettysburg shalew——mee-a-n- qud shale and sandstone
& Wew Oxford formation-------, Arkosic sandstone and red
: | shales
& Unconformity
o B Monongahels formution----- | Goal-bearing shale and -
sandstone.
4 Penusyl- Conewauzh Tormabion-=----= - To
& vanian. Allegheny fomEition——=mv--- Do .
S Dottsville conglomerate---- | Hard sandstone and con--
= ' clonerate,
2 _ e e e O
H Liississip- Mauch Chunk shalg-wwwoemee-— red saadstone and shale.
© Dian, Tocoas sandstong-s~me——swem=- Tick zandstone,
Catskili forrmtion
Chenung
Uppsr i Portage
H
Genesee shals—~e—w- ewme—ww- | Black fissile snale.,
ﬁ Dapilton shole-meemmee—w-— | Qlack, bLighly fossiliferous
e siale and sandstone.
g Isiddle varcellus shale {with rep-- | Black fossiliferous shale.
2 ' regentotive of Onondaga |
limestone at Lase).
; Oriskiny Sandstolg=ee=——---w | COarse sandstone
Lower ! Helderberz liwmsstone--=---- 1 3luc limestone and chert.
!
) ; Cayuge. form.tion=~m=m=e-——= | Jhaiy limestone, shale,
ot : and Tloomsburg red shale.
; Clin%on fomi. tioin~-—--==-=-- } Shale, sindstone, and fos-
ﬂ ! ; giliferous red hematite,
© i Tuscaroyr: sandstone~sew—-—e. : Tard ridge-inaking sandstone.
|
- 11 —— : _,' ( a) VR '_._.,.- -.._:-‘... —— - ) —
¢ Juniata shale f-etwewmw----- | Red shale and sundstone
g i i (absent east of Harrisburg).
B | ~Uneonforiity in eost |
o {  Martinsburg shalge-—----=--  OGray shale.
3 ! ~Jnconforty in eust ; o _ _
a ? Chambersburg lisestone~---- | Fossiliferous limestone
o 1. . \avsent cast of Harrisburg).

(a)

Believed %o be

the authors,
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TYRONE

HolLipavsSBURG

Brock DIAGRAMS oOF
SELECTED QUADRANGLES
IN CENTRAL PENNSYLVANIA
Drawn by Willrid Webster, 929,

EVERETT

I. These tive diagrams, when cut apart and properly arranged with relation’to each
other, form a con?inuoos unit. They should then be pasted upon a larger sheef
of paper. Add one more block showing what you conceive the topography to be
on the map next north of the Holidaysbur Quadrangle. Explain the zZiczAaes

in the center of fhe Holidaysburg block. Where in this entire area are the

youngest formations found'? Does this explain the presence of coal there ?
2. Where in this region are the oldest formations tound 7 What are i‘hey?
3. Locate and label” an AnTicLinAL MoUNTAIN, @ SYNCLINAL MoUNTAIN, &2 MONOCLINAL

MoUNTAIN, and also a valley of cach fype.To whattormation are the large ridges due?
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PHYSIOGRAPHIC DIAGRAM 0F PENNSYLVANIA AND NEw JERSEv. (From Diag.of US., Nystrom)
I. Consult the Geological Map of Pennsylvania and color the diagram as tollows:
Early Paleozoic (Camb. and Ord)-Bive , mostly in Great Valley , Nittany and similar valleys.
Middle Paleozoic (Sil. and Dev) - PurrLe, making up the folded ridges, and the Catskilfs.
Late Paleozoic (Carb, ie. Miss and Pean.)---Grav, the Alleghaeny Plateau and anthracite region.

coloved appropriately.

2. The Prz—caﬂ"\bf‘\aﬁ aﬁa‘ Triassic WAy Ais50 be

Bedford .

B BLocK DiAGRAM OoF EVERETT QUADRANGLE , FPENNSYLVANIA . (Lobeck: Block Diagrams Wiley)
* 1. Color this drawing to show surface geology. Where in this region do the
oldest rocks oufcrop? the younqest?z Draw an East-west section across the entire
region, passing through X, Explain the terrace or bench on Dunning Min. ‘
2 lLocate this area on the diaqram above. Lahel on FiﬁuWLB the Broad Top Coal Basin.
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*§in what part of this region do the
oldest rocks, and where do the youngesT rocks
ot the area occur ? Draw protile and seaction
along fhe line marked "BounDARY INDEFINITE"

that this is a pitching syncline 7
2. How does the form d McBride Gap in-
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Greanland Cap, W.Va.
THREE GAPS IN AN ANTICLINAL RiDGE.

C. |. Redraw on a very much larger scale
the confours in Greenland Gap. Show bya

red \ing exactly the path taken by the 1750  confour.

2. Explain the slraight contour line in Real Gap.

T . :
Fort Payne, ATa~
D FOLDED STRUCTURES IN ALABAMA .
*1.Draw a qeological section from Northwest
to Souvtheas} corner of map. Why is there
no pronounced ridge corresponding o Red
Mt. on the norfhern side of Wills Valley?
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21G ZAG RIDGES OF THE NEWER APPALACHIANS

Essential facts:

(2) Appalachian type of structure prevails throughout the region, that is to say,
a series of rather regularly folded strata, the folds being in the form of more
or less regular anticlines and synclines; (b} chese folds have been base-leveled
or peneplained, so that by the end of the Cretaceous cycle of erosion the surfac
of the country had been worn down nearly to a plane surface; (c) the fact of
base-leveling of these folds means, further, that hard and soft rocks were at

one time exposed in belts but with only the faintest topographic expression; and
(d) naturally all the rock strata would be exposed almost in the same plane, for
the topegraphic cycle was long ennugh not only quickly to bring down the soft
rocks to base level but also finally to reduce even the most stubborn members
almost to the general levcl,

(e) Uplift then occurred in the region and opportunity was afforded for the rejuv-
enation of the streams, the beds of soft rock were worn quickly down approximately
to the new base level, while the harder rock belts stood out as ridges whose sum-
mits now present to our belated sight the ancient level of the Cretaceous peneplai
The ridges arc eventopped because they were all worn even by the end of the
earliest erosion cycle, and time enough has not lapsed since the uplift of the
region and the development of extensive lowlands by difforential erosion for the
ridges to be much affected by erosion. The material composing them is the most
resistant conglomerate (Pottsville) and a stubborn sandstone (Medina and Pocono),
and when compared with the soft coal measures and the shales (Hudson R.) and shale
(Mauch Chwnk) these offer incomparably greater resistance.

A sixth and last fact must be observed: (f) the axes of the folds are not hori-
zontal for any distance, but pitch below the level of the peneplain, now at steep
angles, now at gentle angles. Upen this feature depends the degree of divergence
of the ridges. If the axes of the fola pitch at a steep angle the more strongly
divergent will the ridges be formed; and conversely, the gentler the pitch the
more narrow the angle belween the ridges, the limit being parallelism, which would
appear only when the folds became actually herizontal, Accordingly as the origi-
nal folds were broad and gently pitching, or narrow and steeply pitching, the

2ig zags are long and wide or short and narrow.

Exgra facts:

The topographic features of the region have been likened to a cance, because of
the gentle inner slopes and steep outer slopes, the resemblance is more striking
when it is recognized that the end of a synclinal mountzin where it often meets
in a rather sharp V is doubly resistant and usually stands out as a not quite
reduced portion of the mountain region, a terminal knob suggesting the high prow
of a canoe. In the case of anticlinel mountains the strata dip outward, and the
wroofing of the anticline by peneplanation and the subsequent valley excavation
in the belts of softer rcck has produced a group of mountain forms in sharp con-
trast to the forms of synclinal mountasins. The steep slopes are here on the in--
side of the folu and the gentle ows on the cutside, Fundamentally the law is
the same in both synclines snd anticlines, for in both cases the gentle slopes
are down the dip of the strata and the steep slopes are those formed across the
strata. It is the difference of direction =ni dip in the two cases that has pro-
auced the slope contrasts. Were the strata arched across the gap in the heart of
the folds the resuiting forn would roughly resemble a cigar tapering down at one
or both ends, so this type of mountain is described as cigar shaped variation

of form and degree of contrast of opposite slopes depend, ar in the case of syn-—
clinal mountains, upon the degree of dip of the strata. And like the synclinal
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mountain the meeting of the two ridge markers at the terminal point of the moun-
tain doubles tnc rcsistence at that point and produces a teraminal knob which in
many cases exists as a residual or monauanock upon the surface of the peneplain.

A region may ezhibit either or both synclinal and anticlinal mountains. The actu
conditions at a given place will depenu upen the relation of the plane of base-
levelin; to the hard aand soft strata. In the Appalachian region the plane of
base- lgvel;ng appears to have cut through the strata in such a manner as to form
a larger number of anticlinal than syncliinal mcuntains though the latter type are
numercus.,

The most striking features of the valleys cf the zig-zag ridges, whether of one

structure or another, are their linear extent and shut-in or cove-like structure.

The sharp contrast betwsen © the linear extent and the width of the valleys

is a direct result of the sttitude of the strata, giving broader valleys where th
strata are gently inclined and narrower valleys where steeply inclined.

Variations ugon the simple scheme outlined above are not hard to understand. If
each anticline and each synclinec hos several hara ridge markers, several parallel
ridges will come into existsnce, a3 1s the actual condaition of the region north
of Harrisburg. The nuubsy i that will occur in a given place will depend
upon the size of the fuolds aud the number of altermations of hard and soft strata.
A mass of strata may be go thick that it can not be compressed in such a manner
as to form folds exposing thne entire secticn in the form of regular anticlines
and synelines. The 1limit is absut 50,000 fzet. If the hard layers are separated
by a very thin soft layer tac valleys between the ridge makers will not be deep
mless the diﬁ of the strata is unusually great. The two sides of a given ridge
maker are alsc apt not to be so sharply centrasted as where sufficient space
occurs between ridges for the formation of a large valley.

Drainage Features of the Hezlon

he master streams flow roughly =% right an;leb to the ftrends of the ridges and
cut across them through water geps cf notable depth and often of proncunced
beauty. Where they cross the ridpges in the gorgc—llke water gaps the main streame
are swift, often descending short rapids, while across the intervening valleys
they often flow lazily and in regularly memndaring courses.

flcatluq of He drainage of a region such

a8 avae is the warp¢!; o1 u0w'4g of
or during the last stages of ponepls nlti*n sxid lndUJUIau‘” & new cycle of erosicn
or forns one of the lete substuges of the first cle. The effect of such warping
or bowing 1z to cause a migraticn of ¢ divides fowaru the main axis of uplift
and away from the arsa of subsidance. The szutecadent drainage tends to become
adjusted to the warped condition, streuwns coume to Cﬁcupy axes of depression, and
divides finally become located on the sxes of FLOV& tion. The Appalachian region

was bowed or warpsd up aloag a bohqflbo7ﬂiiﬂ—t£ ding axis located in western
Pennsylvania, Not all master streams dave divides on this axis, but most do.

As intrencnmen® progresses after wulift and other erosive agencies are set into
cperation differential crosion will follow, hard ‘ock will be exposed in patterns
sympathetic with respect to structure, and there will be brought about a most
wsympathetic relation betwesn the topography and the drainege, preciscly the
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sort of drainage that now oxists between the mein streams and the main lines of
relief within the central district. The weaker tributary streams widl for a time
flow across the harder ridges, but the steady development of subseyuent streams
along belts of weak rock will in time effect an slmcst complete adjustment of
tributary strcams to structure. The gradual heauward growth will be accompanied
by progressive capture of streams af the disadvantage of crossing the harcer rid-

ges to reach the main stresms. The old wuter gaps will become wind gaps and 4
diminished river will flow in the channel of the beheaded stream. Here and thers

a larger tributary or one with exceptional advantages will persist like its masts:
stre=mn.

—Neinburgh



REJUVENATION OF STREA«L I[N THE ALaclSBURG AREA

\

After the uplift of the Sc.ooley penepizia 2 periou of erosion took
place during waich tne Horrisburg geneplein woe formed. This peneplaing
which, along with some others .ut forthfby a number of autior. and often re-
ferred to collectively a. tue Lowland ,J eplain; did not bevel the resistant
ridges, as had tihe older bCuDOLey uurfa :y, but only succeeded in plaining
the weaken rocks between the ridges

It was upon tnis Harrisbur& Jencplain surface between th

i £ -
lvynlpuu of ola EgQ, Char

winging nmeanders and very low gradient. Near tuae alte of the prescnt city
of Harrisburg, these streams all flowed into the larger entecedent river;
tie Susquehanna, which at tals time occurred at a hicher level with respect
the Harrisburg surface than it goel at present,

“ren

anyv +he
a1y streams reched the mature deve

"!

At this stage in the dovelopment another uplift of the land or lowering
of the ocean took place increscing the graaicnt of the eastern watercned. The
powerful Susyuehanna river responded to tuir by cutting down ite channel.
Talis automatically lowered the base lcvels of its tributaries and thus in-
creased their eroding powers. The down cutting wulcn occurred in the old
meandering stream channelc of the Harrisburg peneplain caused a deep entren~

chment that rcached & magnitude of 150 feet at some points.

The best example of these entrenched meanders is illustratea by Cono-~
doguinet Creek, which empties into tne Susquehanna spproximately opposite
Harrisburg.

OUTLINE

I. Uplift of Scuooluy peneplain.
1. Erosion perioc,

II. TFormation of Harrisbur, peneplain on the weiicen rock of the Schooley.
1. Hard rocke formeoa ridges.
2. Streaus cevelopeu Lo waturity.

III. Uplift of dHarrisburg ocencplain.
1. Entreunchaent 0f mature streanms.
a. Depths of 150 Tect.



PEVEPLANGS AROUND HARRISHURG

In Cretaceous time, arbitrarily called late Jura-Trias-Cretaceous, peneplan-
ation occurred throughout the Appalachians. This period of peneplanation is
developed the Fall Zone peneplanc. It is characterized at the present time by
flls and rapids in streams passing from the old land mass of the Appalachians into
the coastal nlain provinces. If this old peneplane was projected westward over
the mountains, it would go well above them. Diagrams 1 and 2 illustrate the
nrogess of erosion during this neriod and figure 3 shows later inundation of the
peneplane, During the Cretaceous period of inundation, sediments were deposited,
Later broad uparching took »lace, and initiated a neuw drainage pattern. This
was followed by subsequent peneplanation into the so-called Schooley~-Kittatinny,
or just the Schooley penenlane during ths Tertiary period. Figures 4 and § illus-
trate the characteristics during this veriod. lieny amperposed streams helld their
courses during this long erosion neriod, although it is believed that much ad-
justment to structure toqQk place.

3.

An
“"laal
P2V o)
n P /
A

Uparching of the Schooley neneslans, fig. 6, nermitted rejuvenation of the
drainage system, and the develonment of the Harrisburgz penenlane on weakrrock
formations (fig. 7). Furthoer moderate unlift allouad incision of streams in the
Harrisburg level, and develomment of the Somerville penenlane. The wveaker beds
(x) of figure 8, formed this penenlane. Renswed uplift accounts for the rejuv-
enation of streams below the Somerville level (fig. 9).

This short synopsis of the nenenlane cveles 18 of course simplified. It is
guite possible that other inundations took nlace besides the one sihown on Tigure
3, and it is also quite possible that intermediate nenenlanes were formed, though
evidences apnear to be lacking, and the princinal nHeuenlanes are more important
to us as we will have onvortunity ito eobserve then on the course of our trip.

Re A. Gavan
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A DIAGRAM SHOWING STRUCTURE OF THE FOLDED APPALACHIANS AT HARRISBURG. (N.Y.Acao\.g
“ . What s the essential siructure of this region and in which direcfion does )
pitch? What other feature on the map resembles Cove Min. in form and strucfure?
2. The coal beds occur immediaftely above the Pofts
in this region, therelore would you expect to tind coal 2
3. Note a pitching anficline. Note also the three cycles of erosion represented here.

\
J Vi

AlLLEGHENY FPLATEAU

FPLATEAY

’_@’—‘-‘ e

™
TR

DIAGRAM SHOWING STRUCTURE OF THE WYOMING COAL.BA‘S\N.‘ (N.YA;ad. Sci.)
- | What is the structure of this basin? What cities lie this basin ?
2 which of the formations represented here are resistant? Do they

pond wifh any in the Harrisburg region ?

coryes-—

|

Second Min| (O THE WATER GAPS ABOVE
Cove Mrn. f,..uqa,»4-¢a..nw4_,,, .
A e TSRS M. HARR\ngRG:.

P LN /”"7"6/;;:7/—\7'/;.—7,//?3; ' ! . Color this picture, as well as
et -7 S ST T T =g e Harrisburg map above, in order
T e H%\T‘M:/,/ £PRH Yo show the different geological for~
A Lrwﬁ‘ry‘m/} . ,..;;(...;4, mations,using Fhe same colors in
DA L 5T Y SR 4 %2
IMQL’M/- &%MWWMM% Susquehannda Rver ™ L eaCh'
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THE APPALACHIAN PLATEAUS.

THE CAaTtTskirtl, MouNTAINS.

- L.what evidence is there that the rock
structure here is horizontal ? Why is the topo—
graphy so bold and coarse-textured ?
2 Explain Kaaferskill Falls .

(KanrerswiLL SHEEY)

B APPALACHIAN PLATEAU IN WEST VIRGINIA.
" Lwhat is the texture of the fopography?
2.In what stage of development is it?
3. Show streams in all the valleys.

(CENTERPOINT SHEET)

T iy

ZA
2

ﬁ;“ = A e
Uil lmed il 2 Seale @m0 ghe )

C TTHE ALLEGHENY FRoONT N PENNSYLVANIA,

* 1. What suggestion s there of horizontal
structure ? Or & a westward dip?

2. Why are there no folded ridges east

of the A\legheny Front ?

(Beororo SHEET)

THE CUMBERLAND PLATEAU IN ALABAMA .

- L. What is the ditference between ihis

topography and that on the ofher maps ?
2. How does the area of this map compare
with that of the other maps?

(STevensoN SHEET)
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A PART oF ALLEGHENY PLATEAU IN PENNSYLVANIA  showing geoloqic structure
‘ " by means of STRUCTURAL ConNTours drawn on top of e VANPORT
LimeEsToNE. Suriace topography is not represented. | Mile =v4 inch. [U.S.6.5 Foliois)

LI this is a platcau why is it so folded? What is the steepest dip,in
feet per mile thal you nofe on the map? How many degrees is this? ’

2. Draw a profile along the southern margin of the map, using a vertical
scale of 1iNcH=1000 rEeT. What is Yhe vertical exaqqeration in this case?

3. Suppose the top of the platecau were level and stood af an clevation of 1000
feet, where would the Vanport Limesfone outcrop 7 How deep would it be bencath

the surface at the Point K72 at cv? at Rv? at KB 7

A’//egben y alead . (5EeE Folded Appalachians
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CATSKILL
: ~
Cremae oA CENEEE IR e
B THE ALLEGHENY FRONT AT ALTOONA, PENNSYLVANIA .
- I.In what direction do the formations dip along the Allegheny Front®
2.Explain the Horseshoe Curve on the Pennsylvania Railroad.
3 Why is coal not found in the Folded Appalachians near Altoona?
4. What structural features characterize this part of the folded Appalachians?
5. Draw a simple coNTouR MAP o the region shown above.
6. Then color the map to show geological formations.

(NY. Acad. Sci.)
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A TOPOGRAPHIC MAP OF PART oF ALLEGHENY PLATEAU wiTH STRUCTURE CONTOURS showing
* DEPTH TO VANPORT LIMESTONE ForMATiON. (From U.S.G,S. Folio 178, Clarion sheef)

I Note tirst the ditferent contour intervals used in the two groups of contours.

2. Then determine oufcrops of Vanport Limesfone by noting all poinfs where similar
contours of cach set cross. Shade or tint lightly all arcas underlain by Vanport Limestone.

3. Draw a cross-section along bottom edge of map, showing both fopography and sfructure.
Use a verfical of Onelnch =400 Feel, ~ Delerming, in feet per mile, dip of Vanport Limestone.

4. How far bencath the surlace is the Vanport Limestone at the points E,T,H, and S 7



ITINE - HARRICBURG, PA. TO WASHINGTON, D.C.

Harrisburg to York

At Harrisburg the Susquehannz River runs in s rock-cut channel 10 to 15 feet
deep. Local deeps or rock cut channels are filled with gravel to a
depth of 45 feet. The busineus part of Harrisburg lies on a gravel .
terrace 340 feet above ses level, the gravel <0 or more feet ceep lying
on an irregular rock floor 10 to 15 feet above the river. The capitol
buildings stand on a gravel cepped rock hill, 60 feet above the lower
river terrace or 360 feet above sea level. The eastern part of the city
lies on & gravel and silt covered terrace at 120 feet above the river or
420 feet above sez level, which ie correlated with glacial deposits of
Illinoisan age. The railroads run in an old channel of the river, still
flooded at very high water.

From Harrisburg to Cumberland the road crosses a broad valley underlain by
the Beekmantown limestone {lower Ordovician).

At Lemoyne (Riv extﬁn,(otatxun 1) pure uhDﬂes szer limentones of Chazy
(Lower Ordovician) and a thin representsat of the fogsiliferous
Chambersburg limestone, of Black River (uldale Ordovician, crop out
between the Beekmentown limestone and the lartinsburg shole (Ordovician)
that forms the hills at the bridge entrance and in the city of
Harrisburg, These fossiliferous limestones (Stones River and Chambersburg)
are absent at the sdartinsburg shels contact ¢t the south side of the
Beekmantown area, near New Cumberland,

New Cumberland lies in un abandoned bed of the Susquehanna River floored
with river gravel deoosited in ilcte glecial times (Illinoisan or Wis-
consin). The precent river channel is 60 feet lower. Thaere is here
& belt of Martinsburg shale, or Trenton and younger age, which forms the

. ) 1
1line of hi ile We:.:‘t ot Cunberlaong

Hew Cunmberlena (See map).

At Newberrytown, 4.5 miles north of Yorkhaven, (sain highway U.S. 111) the
sandstone end conglomerate sare intruded by a thick crosscutting body
of diabase. Just southeast of Kartman Hill (6.2 miles north of York-
haven), a small diabase siil shows in the road cut, with black meta-
morphosed shale at the lower contact.

in the lower ground to the north the red shale end soft red sandstone of the
Gettysburg formation {Upper Triassic) are exposed. Harder gray sand-
stone and cosrsc conglomerate interbedded with red shale dip northwest
above the softer red shale and form the upper part of the Gettysburg
shale. A disbase mass which intrudes these upper beds, has altered them
into hard baked saundstone.

The upper conglomerate bed extends to the north edge of the Triassic belt
where they are terminctec by a normgl fault, {oee wap) by which the
Triassic block has been ueﬂrebged zlong its north edge and the beds
tilted northward. Although the block to tne north was uplifted, the
limestone exposed by the uplift has been dissectsd into a Lowland, as
may bes seen from the edge of the cscarpment {station ). The fault which
crosses the road 0.7 of a mile north of the foot of the hill, is
deeply covered with terrace gravel.
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The road crosses hard grey tandstopne and some coarse conglomerate beds
interbedded with red shale, the lower part of the Gettysburg formation
{Upper Triassic). his conglomerate fqrrs the Conewszygo Hills to the
southwest, The dip of the beds is wniformly northwest, 15° te 35°.
The Triassic in this area hag a caiculated aggregate thlcknepa of
25,000 feet,

On the hill southwest of Torkhsven (locality 3) are sowe interesting basic
and acidic differentiates of the diabase, as well as altered and
minerszlized shale, in thin roof remnants of the sheet.

At Yorkhaven the road turns soutn after passing southeastward more
directly across the strike of the beds. For 2 miles the road has

passed over a thick sheet of Triassic diabase.

The Triassic diabase is well cxposed in & large quarry (locality 4), in
the river bluff (Susquehanna) and the shales at the contact are baked

to hard black porcelanite banded with white. Large residual boulders
(round) of diabase abound in the fields.

At 8 miles north of York the road crosses Conewaygo Creek (290 feet below
the peneplain level. The intricate meanders (entrenched) of this
stream as those of the Conodoguinet Creek (near Harrisburg), are
believed to have been acuuired on the Herrisburg peneplain., MNMost of the
hilltops at about 520 feet zbove sea level close to the Susquehanna
River, have scattered water worn pebbles or cobbles in the soil. Gravel
and cobble {scatisred) also occur on flat tops hills or benches at
several levels below this plane., They are remnants of deposits left
by the river in deepoening lts valley.

sburg

.d is on a remnznt of the Harri
ain, here 5x<0 feet zoov a level (srﬂﬁﬂb‘v “710 ene) .

At 5.8 miles north of York the rox
pen e

@
£
i
{
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Between Yorkhaven and Enigsville the rouad passes diagonzlly over the northwest-
ward~dlpylmg yellowish zrkosic sandstone anc interbedded red sandstone
of the Upper Triassic New Uxford formation, the lowest formation of the
Triassic.

At Emigsville (locality 5,) in the railroad cut just south of the highway
bridge, the Triassic red sandstone unconform ably overlies the Antietem
quertzite, with a small mass of Cambriwn limestone unfolded or infaulted
at the contact. There is a noticesble discordance of aips (Triassic,

580 1,V; Antietem, 30° £.E.) The Antietem contains rust covered molds of
Lower Cambrian trilobites and ghells

Southward the route oa ses over another hill {location 6) composed of Kinzer's
formation to a valley underlaiu in pari by Scdger dolomite (upper part
of Lower Cambrlan) The beds here sre overtwrned and dip 15° S.E., so that
the fossiliferous limestones of xub upper part of the Kinzers formation
on the norih side of the shele hill dip under the shale and are thrust
northwestward over Vintage d o‘omlto on & low angle fault of considerable
throw. The Vintage dolomite continues to Emigsville, where the rise of the
8trata brings up the Antieten quartzite (lower Cambrianj.
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A mile to the north of York, on the hill (loculity 7 ou route map), is an outcrop
of the shale of the Kinzers formation, at thz plunging end of the siount Zion
anticline. he shale is cut off by & normel cross fault from the Antietem
guartzite (lower Cambriun) in the plunging nose of the anticline, which
makes the hill to the euct, and the narrow valley east of the road at this point
contains the intervening Vintage dolomite (lower Cambrian), which is normelly
about 100 feelt thick but ig largely cut out by faulting.

Just north of York the highway crosses lower Cambrian limestones that overlie
older arenaceous Cembricn rocks (Chickies and Harpers), exposed to the north-
east in the Hellam Hille. These strata are ovroken by many normal faults that
offset =nd repeat the beds.

In the northern part of the city the road crosses a shale hill of the Kinzers forme-
tion (lower Cambrian) which corries a rich trilobite fauna. The shale is well
shown in the cut on the west side of the road.

The city of York lies in a limestone valley at the nose of the southwestward plung-
ing Hellam anticlinorium which forms low hills to the northeast.

York, Pemnsyivania ‘o Baltimore, Maryiend (U.&., -~ ill}

South of York - Cambrian phyllite and cusrtzite (tae Chickies formation and
Harpers schist) are thrust on 2 Tlat foult slsne northwestmard over Conestoga
limestone.

Thence southward may be

seen the Vissachickon formation - foliated biotite - mus-
covite ~ oligoclase sci

hist, gneliss and quartzite (late pre~Cambrian).

4

Cross the Tucvuan anticline at Benlliey.

From a point 2 miles north of Cockeysville to and beyond lonkton- Phoenix anticline
in the gorge of Gunpowder Falls (river) exsoses the Baltimore gneiss (early
pre-Cambrian) and overlying vetters guartzite (late gle~ﬁam0r1an).

Through the broad valley of Cockeysville marble through Cockeysville, the type
locality.

Many quarries in this white marble (coarse) from which the rock used in the lower
part of the Weshington Monument at ¥ashington was obtained.

The hills west of the valley - silca schist and mica gneiss of the Wissahickon
formation (late pre-Cambrian)

From: Ridsr to Mount Washington - the road skirts the west side of the Glenarm -
Towson anticline which has a thrust westward zlong a north-south fault over
Cockeysville marble.

Gabbro extends south from a point north of kount Yashington.

Farther on - many coarse pegmatite diikes make srouminent ledges across Jones Falls.

North of Baltimore - E. side of R. R. is & lsrge quarry in the Baltimore gneiss.
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Baltimore, Md. to Annapolis, Md., (Route 27)

Annapolis, ild. to Vashington, D. C. {(U.S5. = 50)

The cities of Washington, D. C., and Beltimore, Wd., lie at the junction of two
geomorphic provinces, The Piedmont, on the west and the Coastal Plain, on the
east. In the Piedmont Plateau the rocks are crystalline, the soils, residual ,
the stream courses flow in narrow gorges in which rapids and falls are
numerous. The surface features reflect the character of the underlying rock
and the streams are largely under rock control.

Approaching Washington, via U.S. - 50 the route traverses the gentle outward

c’l one nf +ha _]Atu"bhr\ wnioh marosno i or &‘- ootiiariac AT AT and ritvoawn
LGP Sl Te A0WLIGNQ area wulchn nexy BES invo greay eoLuaries or arowned rivexy

mouths. Chesapeake Bay, the drowned river vslley of the Susquehanna River,
is the largest. The Potomac Liver, also arowned, 1is navigable to the city of
¥Washington. Numerous tidal tributaries of these waterways penetrate scuthern
Maryland.

The Goastal Plain is made up of sediments which range in age from Cretaceous
to Recent.

They comprise a series of unconsolidsted strata, the lowest of which are com-
posed of arkosic sands and clays derived from a deep mantle of distintegrated
gneiss and phyllite such as now form a part of the Piedmont Plateau. Higher
in the section the strata consist of variegated clays and coarse, irregularly
bedded sands. Then follow sands snd clays in alternation with but slight
variation in character. Tie surface solls are derived from clay, sand and
gravel deposits. The rivers flow sluggishly in shallow valleys produced by
streams born upon plains 1ewly uplifted from the sea, and discharge into
broad tidal estuaries or coastal swamps.

The waters of Chesapecke bay are very shallow rarely exceeding 18 feet and
averaging only lO feet., Twenty five feet of elevation would cause it to become

a low coastal terrace.

Leaving the outward slope the route crosses the inner lowlands finally coming
upon the Piedmont cuesta at Washington.

Baltimore, Md. to Washington D. C. {(U.S. = 1)

Near Baltimore leave the pre-Cambrian gneiss exposure and come upon the Coastal
Plain.

In the higher land around Odenton, the overlying karitan formation (basal forma-
tion of the Upper Cretacecus) of inter-bedded sand and clay, is crossed.

At Patuxent River - large rounded masses of pre-Cambrian gabbro are exposed
in stream bed beneath the Cretaceous,

In the cuts -- R. R. Variegatea clay. Datopsco formetion (uppermost formation
of Potomac Group).

Unconsolidated rocks at Lower Cretaceous age (Potomac Group).
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Hypothetical Course of the Hudson River in Schooley Time,
\ According to the Theory of Superposed Subsequent Drainage

DnACRAxv’t To I1ILLUSTRATE Professor Johnson's THEORY FoR THE ORIGIN OF

THE GAPS IN THE WATCHUNG RIDGES. (Drawn by E.J Raisz tor Johnsen:Atl.Slope)
I, Where is the Coastal Plain Cuesta at the present time ?

2. s the Triassic lLowland the same as the Inner Lowland 7 Explain.
3. Does this theoryalso explain the Hudson River Gorge fhrough the Highlands?
4. What should bz Huz reiahva, dgpﬂns of &hz dstrczn’r gaps it this theory is correct ?
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R LAKE Passaic (U.5.G.5. Folio 157) C
l.what caused Lake Passaic and
why does iT no longer exist ?

THe TR\Ass\c AREAS oF THE EAsTErRN U.S.

(From Hobbs: Newark System, Bull.G.S A 13)
. Do the Triassic rocks everywhere dip in the

L 2. Where was'its ouflel during same direction? What is a possible explanation
ifs maximum sfaqe? Why not for this? Which one of these areas is known as
through the qap af’ Short 'Hills?  the Triassic Lowland ?
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A EXPLAanATION OFFERED BY Prot Johnson for the

GAPS IN THE WATCHUNG RIDGES AT PaTERsoN
AnD Minraurn. (Johnson: Atantic Slope. Col.UnivPr)
I Label the fwo sets of gaps. (Paterson

is at 8)
2. The lefters stand for Consequent, Subsequent,

Resequent and Obsequent,
3. I this explanaftion is correct which of these
gaps would be deepest

and which the shallowest?
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FORMER EXTENY oF THE COASTAL

Prain 1N CoNnNECTicuT. (Johnson)
l.What fype of stream is the lower
Connecticut ? 15 there any evidence
that the coastal plain «er extended
fhis tar inland 7 How does this explain
the Connecticul qorge 7 Labe) the qorge.

C EXPLANATION OFFERED BY Professor
" Davis for the GAPs 1N THE WATCHUNG
RiDGES. (From Johnson: Atlanfic Slope)

. In what respect are Johnson's and

Davis explanations alike and in what

respect different ?

2.1t Davis is correct what woold bLe

true about the relative depths of the

ditterent gaps? Why is it so ditticult

Yo determine which one of these ex-
blanalions s correct ?

{Paterson
Gaps

MAF TO ILLUSTRATE THE THEORY

CADVANCED BY Protessor Sa\'\sbury‘
I. Salisbury thought the Pre-glacial
rivers were as shown above. I so, how
did the ice sheel change the drainaqe?
Where, tor instance, is the Terminal

Moraine
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A THE WAaTcHuUNG RiDGES (Passaic,N.J. sheet) R TTHE FAULT LINE SCARP ALONG WESTERN
7N 4 In which direction do these formations dip ? Y- sipe orF TRiAssic Lowrand (Ramapo N.J. sheet)
2. Explain the belt of hills in fhe eastern part. L.Why is this called a "Fault Line” rather than a
3. Account for the plain upon which Plainfield stands.  Fault scarp ? What is the direction of strike
4. Color this map fo disfinguish sandsfone and frap.  of the TTriassic beds? the direction of dip?
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WALDBERG
ANDING

C THE upPPER PaLisapes (Tarrytown, NY sheet) D THE GETTYSBURG BATTLEFIELD Showing hills
* 1.What is the direction of strike of the Triassic -

ot diabase rising above Triassic Lowland.
peds back of the Palisades? Account tor the .What is the direction of strike of the Triassic
fact that the Palisades culs across them.

rocks in this region ? fheir dip? Are these
2. What is Crofon Point across the hills volcanic necks? (Geﬂysburg,Pa,,shee’f’)

Yiver?
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1. Lowlands.

A. Ages - Cretaceous and Tertiary

B. Character of strata - din gently seaward

C. Tynes of material
1. soft sands, silts and clays
2. derived from - clay, sand and gravel dznocits

D. Physiograchic features
1. represent wori: of streans born unon »lains newly unlifted from sea.
2. reflect the zensral attitude of the lovland.

The Fall Line ~ the dividing line betwesn the lowlands, or coastal »nlain
area, and the Tiednont “lateau.

bt
bam |
.

IITI. The Piednont Platesu
A. Materials - residual soils undsrlain by crystalline rocks.
B. Position - north-easterly to south-westerly direction, a few miles (vary-
ing) inland from the Atlantic shore-line.
C. Physiogranhic feature -~ strean courses flov in narrov gorzes vith cata-
racts and ranids.

IV. New Jersey-liaryland 3sction
A, Character
l. Surface resembles gentlv undulating ses floor, broad and sven.
2. Coasts are great neninsulas formed by drowning of major valleys.
3. Haterways discharse through reedy swarmns, or shore inlets into land-
locked hays.

V. The Chesapeale and Delavare Bays.
A. Becondary reentrants fronted by swall banks and bars.
B. Low cliffs formed at ends of finjer-like exbtensions of land between bays.
1. Fommerly sbtood at higher level, and faintlv sculptured by draining
streams.
2. Later, depression subimerged the lover ends of vallevs, where Days
now exist.
5. Bays preserve characteristic dendritic nlan of Coastal Dlain drainage.
4. Thoush submergencs affects a larse extent of Coastal Flain, actual
amount of denression slight.
5. Often, miles to shore from a ~iven Hoint in bay greater tiian number
of feet to bottom of bay. (averase - 10 fset, thourh smmetimes as
high as 18 fest).

VI. The Southern ortion (ilarvland)
A, Characteristics
1. Outer shore - lonz, narrow reefs, caused by shore drift and wave
action.
2. Inward - shallow lagoon: of variable widths (fraction of a mile to
four or five miles).
a, Hastern nortion fomed by siallovw marches along the vestern
edge of saund reefl.
b. iest shore, by hall submerged topo ra.hy of mainland.
¢. Floods of lagoons ver - siallow, flgt, and comvosed of:
1) sand blown over Tron beac dunes
2) mud desosited by rivers and tides
3) matted roots of morine vezetation

[&

-

VIT. Sastern HMaryland
A. Burface
1. Bpoad ané aven
2. Reseibles ;entl wndel bin sea floor.
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B. Long interstrean stretches of nlanc surface of considerable breadth.

C. Inequalities of outer border produced during submorgsence.
Streams and lakes not drained.
Flain raised so recently above sea.

1.
a.

b. Plain raised to very small hei ght.
2. Swams disvposed c¢hiafly along main divides (as though dissection had
not yet progressed to headvard sections of streams).

VIII. Following is a diagram showing the formations and erosion.

(Pleistocene)

intervals

which go to make up the Atlantic Coastal Plain in the vieinity of ‘.shington,

D. C. :

Formations and
erosion intervals

Nature of formations and of erosion intervals

Post Columbian Alluvium (mainly below tide) marsh, talus and}] Rec.Pleistocense
debris on slones N

Avosion interval Disection of later Columbian terraces and Gevy o Later
elonment of present ftonoprajnhy Pleistocene

Later Columb. Gravels and loasms on lower terraces: maximm Jarly
thickness ~ 25 feet. Pleistocene

Irosion interval

Trenching of earlisr Columbia terraces.

Karlier Columb.

gravels and loams on hish terraces; thickness

20 feet;

Erosion interval

Trenching of Layfayvette nlain; development
of present tonography

Pliocene (%9}

Layfayette Gravels, sands, and loans on exbensive plain;
thickness 20-30 feet.

Erosion Interval | Widsspread and relatively complete planing ony Pliocene
Coastal Plain and Tiedmont region.

Chesapeake Fine buff sands, clays, and diatomaceoqus Miocene
deposits. Thickness 0~-80 feat.

Zrogion interval ;Planing of surface of nreceding formations Jocene

Pamunkey

Glauconitic sands and marls; thickness
0-120 feet

Larly Zocene

Arosion interval

Planing of surface of nreceding formations

Later Cretaceous

Monmouth Brovn sands; thickness, 0-25 feat i g

Matawan Black Argillaceous carbonacecus sands - " “
thickness 2-3C feet.

Erosion interval |Planing of surface of »receding formations Middle

with deposition of Liagothy formation to the
northeast

Cretaceous

Potomac

clays and sands, thickness 0-650 feet

Zarly Cretaceous

Great erosion
interval

Material for this report was taken from Bowman's Forsst Physiography, and Folio
#70, Geologic Atlas of the United 3tates. '

Frances Atkinson



Tho valleys now cccupied by Chesapcake Bay, the Potomac River and
probably also the Patuxent River appear to l:ave been formed during
late Tertiery time, when the land in the vicinity stood considerably
higher than now. At the end of Fliocene time a tilting or warping of
the continent submerged the Coastul Plain of the Middle and North
stlantic States beneath the sea and slightly raised the Coastal Plain
in the Southeastern 3tates. The valleys in the north were deeply
drownced well inte the Piedmornt, but the strcams in the south extoended
their ccurses across the unowly emerged part of the continental shelf.
Tho mouthas of oven those southorn streams are slightly drovwned now,
but this drowning is much more rscent and secms to be duc to a world
wide rise of sca luval,

In spitc of this labte Pleistocornce or recent rise of sca level, the
coast of Marvland is now muck less deejly drowned than it was at the
bezinuing oY the Tleistocene for the sea appears to have stood then
about 272 feet higher than the »rasent level. That is indicated by
a series of scarps, suppesed to mark an ancient shors line, which
lovel across the tilted Plioceue surface at that altitude.

Betwoen the 270 foot shore linc and the prescent beach thuere arc suven
other shore liues, also horizontal, which indicate successively lower
stages of the sca. Thore is good cvidonce that the retreat of the sea
from the highest to the present did rot take lace by simple inter-
mittent lowering from oue level to the sext but that it occurred by
repeated oscillations from high to low and part way back. These fluc-
tuations of sen lavel have been atiributed to alternating accumulation
and melting of the continental ice shests during glacial and inter-
glacial stages, bub part of the loweringz may have been due to crustal
movements bhenenth distant oceans, for it is hardly likely that the
existing ice caps convein wsuoish water to raise the sea to its former
height of 270 feet if they vere completely maelted.
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Eoch of these shore lines marks the landward limit of a terrace.
The shore lines of the Tleistocene terraces of the easteirn United States
are horizontal and stund approxinately at %ie Tollowing altitudes above
mean sea level.

Brandvwine terrace 270 feet {Soldier's Home)
Conarie Terrats 215 "
Sunderlandg berrace 170 o
Wicomico terrace 100 " (Above Tcmna. Avenuc)
Penhinloway torrace 70 i
Talbot terrmce 42 0w (Lincoln Hemorial)
Pamlico terracc 25 "
Princess Anng terrace 12 "

In southeru Maryl:md the terraces bolow the Jurderland av. outircly

cstuarine. They f@:m,cumparuulwaJ narrow fringes slons the shores of
the Potomac, Tabtuxoint aund Patapsco Rivers, Chosapssko Bay and

32
U
wutarics., The Sundurland toerracoe originally occupicd more than half of
4
T

I
. o - [ T T N w zroably P v T,
southern Ma ij’lclu(}., but it is now cabl ¥ dissoct.od. y,hll

<
formed the soushore scoms Lo have iain 10 or 1% milies wust o
Bay  {all of the land cast of the Bay was submcerged).

b

shorc of Chesapoake

The Coastal Plain, of which Maryland forms a part, has ngver beon
subiceted to viclent movomeats of the carth. The deposits of which it is
composcd retain very ncorly their orisinal nosition, although those older
then the Ploistocene have bewn very sently $il5.d or warpod. Tho roglonal
din is southeastward, toward the avlontie Ocean. The dip rarcly oxcceds
40 feet to the mile and 2%t most places in sevthoern Moryland it ie mach
less,.
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