SUMMARY OF GEOLOGICAL HISTORY
of the

CAYUGA LAKE BASIN

During the Paleozoic Fra this region lay in the western part of the
Appalachian geosyncline (Miogeosynclines Cambrian-Ordovician; exogeo-
synclines Silurian-Devonian) and was more or less continuously coversd
by a shallow sea into which sediments were carried from the tectonic and
volcanic lands (®Appalachia®) to the east. The sediments were dominantly
clastics with lesser accurulatiens of carbonate muds and ocozes. Clasties
dominated during the Cambrian, carbonmate during the Early and Middle
Ordovician, clastics during the Late Ordovician and Early Silurian,
carbonates and evaparitesg during the Middle and Late Silurian, ecarbonates
during the Barly Devonian, and clasties during the Middle and Lates
Devonian, depending on the rates of subsidence of the seaway and elevation
of the sources to the east. The total thickness of Paleozoic rocks
(Cambrian-Devenian) in the basin is about 9000 feet, but only soms 4000
feet of the Iatest Siluriar and Devenian rocks are now expossed, outcrop-
ping in order from north to south (see geological map opposite, and
section on page 2), following the southerly regional dip of about 50 feet
per mile. In places, especially in the southern part of the basin, low
folds whose axes trend northeast-southwest, interrupt the otherwise simple
structure. These are the outermost of the Appalachian folds.

At the cleose of the Paleozoic the Appalachian Reveolutien, with its
lateral pregsures from the southeast, produced the gentlse folds, small
faults, joint systems, and regional dip. It is likely that the igneous
dikes of the region were intruded at the same time,

During the succeeding long period of relative quiet the strsams,
aided by various weathering agencies, slowly wore away the rocek., This
condition continued long enough for the whole region tc be ersded te an
essentially flat plain near sea level, called a peneplain, Tt was prob-
ably completed sometime during the early or middle part of the Cenczoic
era.

Crustal disturbances then elevated the peneplain;, probably very
slowly, several hundred or a few thousand feet. 8treams flowing ever
this plateau-like country developed valley systems which dissected the
uplifted peneplain. Those portions which escaped destructicn may be
recognized today as a succession of hilltops at about the same elevation.

tne of the streams on the persplain followed approximately the
courge of the presemt Cayuga Iake and is referred to as the Cayuga river.
The bottom of this pre=glacial valley was at about the elevation of the
Cornell eampus. The river was fed by mamy tributaries whose courses ars
indicated by the upper portions of such streams as Fall, Cascadilla, Six
Mile, Buttermilk, Enfield, and Taughannock creeks. At that time thers
were no waterfalls and gorges, ths streams being well graded,
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PHYSIOGRAPHIC DIAGRAM, CAYUGA LAKE BASIN



At the beginning of the Pleistocene, a great ice sheet began to move
slowly southward from its center in eastern Canada, overwhelming ths
northern part of this country and extending as far south as New York City
and into Pennsylvania. Tts thickness, although unknown, was sufficient
to cover the highest hills in this region. The slowly moving glacier
found the Cayuga river valley a convenient course. The flow was therefore
concentrated in the valley and resulted in about 1000 feet of erssiom; so
that the valley bottom is now below sea level., This valley has the U- '
shaped cross section typical of all glacial valleys. The tributary streams,
being crosswise to the direction of ice movement, were not greatly eroded.
When the ice ultimately melted they were left isolated far above the new
bottom of the main valley, so that they are now hanging valleys. As the
streams in these valleys reached the steep slopes of the dsepened main
valley they formed a series of rapids and cut into the rock, develeping
waterfalls and gorges (Fall and Cascadilla Creeks, the north and sounth
boundaries of the Cornell campus).

In this region the ice age was interrupted by at least one warm inter-
glacial period which was of much longer duration than our present post-
glacial warm period. Gorges cut by the inter-glacial streams are generally
broader and with more gently sloping sides than those cut since the melting
of the last glacier. The inter-glacial valleys are largely filled with
glacial %111 left by the last ice sheet and are exposed only locally where
the post=glacial streams have partially re-excavated them. The post=glacial
gorges and waterfalls have been formed within the twenty or thirty thousand
years since the last ice sheet disappeared. Because the valleys were irregu-
larly filled with moraine material, the new streams had to pick their way
from one low point to another over the rough surface, and their courses only
locally correspond with the inter-glacial gorges (Enfield Gorge, southwest
of Tthaca),

The general slope of the land in this region is to the north. As the
ice front melted back, the glacial waters were ponded between the ice to
the north and the high land to the south, and overflowed southward into
the Susquehanna river. As the ice continued to melt northward, it un-
covered lower outlets and allowed the lake to drop to successively lower
levels. At each level the incoming streams built deltas with ths loose
material which they were removing from the land surface. These abandoned
high level deltas are called hanging deltas. The flat on which ths elty
of Ithaca has been built is a delta which has been formed at the present
lake level by material broughtthere by such streams as Cascadilla, Fall,
Six Mile and Inlet creekse.

GEOMORPHOLOGY

The Cayuga Lake Basin (see physiographic diagram opposite) lies chiefly
within the Southern New York section of the Appalachian Plateaus Provimce
which Fenneman (1928) characterizes as a mature, glaciated plateau of
moderate relief. A more complete statement of the topographic stags would
be: '

A mature plateau region of cuestaform type inann ¢ 1
cycle of erosion with features of topographic youth super-
imposed on it by the accident of continental glaciation.
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The uplands are beveled by the Allegheny (Schooley) erosion surface
(Fridley, 1929; Cole, 1938) below which occur straths of the Niagara
(Harrisburg)} erosion surface and into which were carved the floors of the
preglacial valleys. The preglacial valleys in turn have been modified
veriously by glaciation and locally by postglacial erosione.

Two fundamental topographic types are seen with clarity in any com-
prehensive view of the regions (1) the preglacial featurea, of which an
outstanding example is the east-west trending Portage escarpment deminat-
ing the uplands, whereas (2) the glacially modified terrains, of which the
overdeepensd and steepensd trough of the Cayuga valley is a classic exampls,
are characteristic of the lowlands. A combimation of pre-, inter-, and
post=glacial features is found in the valley of Fall Creek which flows
along the bage of the Portage escarpmsnt for the last few miles of itm
Course.

This is a subsequent valley of preglacial origin and retains in ths
large view its original configuration, but in dstail it has been modified
by a masking of glacial deposits and by the development within its con-
fines of inter- and posteglacial valleys. Although the large subsequert
valley must be viewed from a distance, the development of the variocus
gorges is displayed on the Cornell campus in the vicinity of Beebs Lake
which occupies a portion of the inter-glacial gorge which has been re=-
excavated post-glacially. Another inter-glacial gorge can be traced at
Enfield Glen.

The major erosive work of the ice occurred along north-south lines
in the areay.-and was selective. Pre-glacially, the Cayuga trough was
occupied by a stream which carved a valley that was north-sloping. The
continental ice crowding down through this valley eroded it to such a-
degree that the present floor of the trough is at least 54 feet below sea-
level, whereas the ice rode over the east-west valleys and intervening
uplands with slight, if any, erosion (see diagram, p. 6).

In consequence of this selective activity, the valleys joining the
Cayuga trough show progressive degrees of hanging. Inlet valley which is
in the southsrn continuation of the Cayuga trough had its floor reduced
in level so that it joins the Cayuga trough at an accordant lewel.

Six=Mile valley which trends southeast from the Cayuga trough was
eroded modsrately, whereas Cascadilla and Fall Creek valleys were largely
undisturbed. Therefore, from south to east there is a progressively
greater hanging relationship as these valleys join the Cayuga trough.

Cayuga Lake is the final (for the moment) lake in a long series of
lakes which developed as the ice retreated northward (Fairchild, 1934).
After the recession of ths ice over the divides at the heads of Inlet and
vhite Church valleys, lakes wers formed in front of the ice. With pro-
gressive retreat of ice, successively lower outlets for the lakes became
available, However, after a new outlet developed, the lake became.
stabilized for a period of time before a new outlet formed,

At each stand of the lakes, the inflowing streams built deltas
similar in every respect to the modern delta at the mouth of Taughanneck
(Taghanic) Creek. Every time the lake level dropped the deltas of that



lake would be trenched by the stream which had formed it and a new delta
would be formed at the new and lower stand of the lake. Therefore, each
stream has built and partially destroyed a series of deltas in post-glacial
times (see diagram, p. U).

The most clearly defined set of hanging or fossil deltas (good sources
of gravel) are those assoclated with Coy Glen which is on the west side of
the Cayuga trough about 1.5 miles south of Ithaca (Cole, 1930). However,
high=level deltas may be observed at Taughannock Garge and on ths Carnell
campus. The chemistry building, Baksr laboratory, is built on such a delta.

Since Cayuga Lake attained its present surface level of 382 feet(above
sea=level, the streams discharging into the south end of ths lake have built
a vast delta from about the vicinity of Buttermilk Falls to the present
south end of the lake, and it is still being extendsd. These delta deposits
have been covered by floodplain materials, and it is upon these that the
main section of Ithaca developed. Ilater, the city spread to the valley
walls, and at present is expanding to the uplands.

VALLEY FORMATION ITHACA REGION

ENFIELD VALLEY CAYUGA VALLEY
e PREGLACIAL TIME
P e 7 FIRST GLACIATION

END INTERGLACIAL TIME

SECOND GLACIATION

POSTGLACIATION

L% bedrock
/;nfcrgk:cial gorge @ glacier ice
glacial till ‘
STREAM CUT VALLEY sand ICE CUT VALLEY



Series Stage Formation Meamber
Pottswdtion Pottsyrlte
6400
Mauch Chunk?
Conewongo
Pocono
5500
Chautoy -
quon
3
S| ®tossbur
4500 g 9 Gotheigiepiy. Holpotychiul. Amaiqemg. Acchagolersy
o
Cassadoge | >
3z wHagmolits bade Cyrlosprrifer 1narmiy
° .
o
o Monstieid
4300 c
°
A Alhyris angeligg, Cyrtomirityr ingrm
Cothers Wi Curloginler toprmy
fall Ceast ~Naevosirophio nervoso Zone
—Flgtpebble marine ¢g!
3700
wellsburg
Cyrionpiriter parlatus, Cornsliites
Chemung
Swartwond 3¢ Tropisslaptus Zone
3100
Coyuta 2% Tropidotantus Zone Maprisesags , Segcviio @asgy)
Owego §chindewollogeroy
Salocecos wiligmy
Donty Cyriospinter chamunganuis, Thiemella dondyi, Monlicocaray sinuosum,
Tylothyr mesocostainy, Cornalliten
Ven E1tes —1U Tropigoteptes  Zons
Ssnecon —— s ——
2500
Entietd L y gobutitorme, .M s,
Tylolhyrie mesacostalis, P. mesastriolis
v
ks
Finger ° +—Warrenelto Jaevin Zons
z
1900 Lokes Trphommer y mesostrialis, $1mulolor, Mucrospirifes postesus,
“Porliciios gerlalum, Lelorhynch messeonlaly o
1thaco
Coscodibia
Renwick Lingule complonata, Plumahiag plumacia
@ - Ho ¢
© crranstlo teswis Zone Ponticeras peristum, Petryocaron, Toroceras peracutom
| Sherburne
3 atigtum, C N
1300 Ponticeray parlgtum, T pargcutum, L
Geneseo Schszodglus, Barrdinstig
Toghonic
Tully —ay Zons Hypothyriding venuntuin, Ternaceran
— Athyris Zone Soinoeyriic granulosa, § marcyi, Brachyupiriter sudoculus
Moscow Wingom 3% Lorornynchns Zone L. meitlcasta
1000 Portigns Pr
Trepidoleptus, Spitocyrtio granuiase, $ mercyt
Tioughniogal o Xong Farey
3 = Plgyrodictysm Zome
ol 1 «— Sheidroke concretion Zonw Agohiatiiey infarmadivs, Tornoceras unigagulars
© Cadyars
Erion Tanteriield Fimbruspuritar veausius, Spinocyriic grosvlovs, Teopidoleptus,
5 oA gl , Ponenka, Btrop
800 ° iy =/
< | skoneatetes « 29 Loornynchos Zome L. mutlicoste
I3 Levarng
°
Cozenovio | T
Moty Brochysairiter
oaixa Cr 1 Luioenynchus Zone | Lmitare
Morceilus
200 Therty Valtey R e 1 y Timitore
Union Soqt
Sensco TEIETET T Y= w=="Pink Chonstes 2ons” Chonsisy
TETET=T TET I HXI -Tiege
T T ToT S
Ulsterian | Onesquethow | Onondaga Negrom - T i . %1
Edqechll T T T T T T
T T T o
Deerpork Orishony Costinpiriter 3 .
Monl s oiney - Strometeperoidy
ergert Howsllello yonuremi, Lep alta, Orthotates ieteratncts, Tentaculites
bergion Zomettelle yonurem! oita, Orfhoteles iateratricty, Tantsculises
elderberg Rondout
0 Al
CobleskiT] 1T I8 ) + stromaivporei¢s
—— il T > s o e
s s S W Lep. otie
Bertre Forge Holtow Gypoum
2
Cayuqgon Figgtarn Graen )‘ Natite Euryplares v s8, Lapardifie ail
Grpsum
Camilius
200
Stoge ¥Formation Member

DEVONIAN SECTION, CAYUGA LAKE MERIDIAN





