
SUMMARY OF GEOLOGICAL HISTORY 

of the 

CAYUGA LAKE BASIN 

During the Paleozoic Era this region lay in the western part of the 
Appalachian geosyncline (Miogeosyncline 8 Cambrian-O'rdovicianj exogeo
syncline g Silurian-Devonian) and 't.ffi.S more or less continuously cove:red 
by a shallow sea into which sediments were carried from the tectonic and 
volcanic lands ("Appalachia") to the east.. The sediments were dom.inantly 
clastics with lesser accumulations of carbonate muds and oozes.. Clastics 
dominated during the Cambrian, carbonate during the Early and Middle 
Ordovician, clastics during the Late ordovician and Early Silurian, 
carbonates and evaporites during the Middle and Late Silurian, earbonates 
during the Early Devonian, and clastics during the Middle and tate 
Devonian, depending on the rates of subsidence of the seaway and elevation 
of the source~ to the east.. The total thickness of Paleozoic rocks 
(cambrian-Devonian) in the basin is about 9000 feet, but only some 4000 
feet of the I.a.test Silurian and Devonian rocks are now exposed, ou.tcrop
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 close of the Paleozoic. the Appalachian Revol.ution, with its 
lateral pressures from the southeast, produced the gentle folds, small 
faults, joint systems, and regional dip. It is likely that the igneous 
dikes of the region were intruded at the same timeo 

During the succeeding long period of relative quiet the strea.ma, 
aided by various weathering agencies, slowly wore away the rock.. This 
condition continued long enough for the whole region to be eroded to an 
essentially flat plain near sea level, called a peneplaino It was prob
ab~ completed somet:ime during the early or middle part of the CenQ:~oic 
era .. 

crustal disturbances then elevated the peneplain, probably veT!' 
slowly, several hundred or a few thousand :feet 0 streams flowing lOver 
this plateau-lilre country developed valley systems which disse~tel'd the 
uplifted peneplain. Those portions which escaped destruction may be 
recognized today as a succession of hilltops at about the same elevationo 

One of the streams on the peneplai..., followed approximateJ.;y the 
course of the present Cayuga Lake and is referred to as the cayuga rivero 
The bottom of this pre-glacial valley was at about the elevation of the 
Cornell campus.. The river was fed by many tributaries whose crn1n'S.~S are 
indicated by the upper portions of such streams as Fall, Cascadilla, Six 
Mile, Buttermilk, Enfield, and 'Iaughannock creeks o At that time there 
were no waterfalls and gorges, the streams being well grad.edo 

I 



ALLEGHENY PLATEAU 

~f(, 
V 

;\

PENNSYL VAN/AN (COAL BEDS) 

~. 

, <! 
...... 

~. 

~OOO'~ ~ =-------- { __ 

5"'P.\"'E. 

p."0 

SEA LEVEL Sp."OS10"E. 

-2000' 

ANTICLINE 

~~ 
A...~"l' 

.i' 

(SOMETIMES) 

~~ ,,0 

ONTARIO LOWLAND 

~. 

r.;,<! 
~ 

.£:-0 
• .:s 

ssw. "" ... ~~-~.-~~~~ 

TULLY LIMESTONE 

ONONDAGA LS. (ORISKANY SS. AT BASE) 

v' 

\ 

~o 
A...~ 

O~ 

SALT BEDS N 

NIAGARA LS. CIA -z..... .... -....., R~N~ '" 
OR DOV'C'M~ ~

SR'P. '-. ' 

-... "'''-. 'L CAPAS .., ,,"\. 
~ ~ Rf- "', '-~~ 

125 MILES ~ "'z-~_ -::::--~ ~ ~ :. ~ ~~~, "'c,. , -..""......" :,. 2" -...... "'\.I -6000~~(~-----------------------------------------

SOUTH NORTH 

NORTH - SOUTH SECTION IN CENTRAL NEW YORK 



z 
en 
eX 
CD 

W 
~ 
eX 
..J 

eX 
C) 
::I 
>
eX 
U 

~ 
eX 
a: 
~ 
is 
u 
:I: 
a.. 
eX 
a: 
C) 

o 
en 
>
:I: 
a.. 



3 

At the beginning of the Pleistocene, a great ice sheet began to move 
slowly southward from its center in eastern Canada, overwhelming the 
northern part of this country and extending as far south as New York Cit,. 
and into Pennsylvania. Its thickness, although unknown, was sufficient 
to cover the highest hills in this region. The slow~ 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 erosio:!1j1 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 great:;r eroded. 
When the ice ultima. tely melted they were left isolated far above the new 
bottom of the main valley, so that they are now banging valleyso As the 
streams in these valleys reached the steep slopes of the deepened main 
valley they fonned a series of rapids and cut into the rock, developing 
waterfa.lUl and gorges (Fall and Cascadilla creeks, the north and south 
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 gent~ sloping sides than those cut since the melting 
of the last glacier. The inter-glacial valleys are largely filled with 
glacial till 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 l' ough surface, and their courses on11' 
locally correspond with the inter-glacial gorges (Enfield Gorgejl southwest 
of Ithaca) .. 

The gene ral 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 northwardjl it un
covered lower outlets and allowed the lake to drop to successivel~ lower 
levels 0 At each level the incoming streams built deltas with the loose 
material which they were removing from the land surface. These abandoned 
high level deltas are ca.lled hanging deltas. The flat on which the city 
of Ithaca has been built is a delta which has been formed at the present 
lake level by material broughtthere by such streams as Gascadilla, Fall, 
Six Mile and Inlet creeks. 

GEOMORPHOLOGY 

The Cayuga Lake Basin (see ph;ysiographic diagram opposite) lies chiefly 
within the Southern New york section of the Appalachian Plateaus Province 
which Fennema:a (1928) characterizes as a mature, glaciated platea'l of 
moderate reliefo A more complete statement of the topographi.c stags wcmld 
~, . 

A mature plateau region of cuestaform type in an n + 1 
cycle of erosion With features of topographic youth su.per
intposed on it bY the accident of continental glaciation.. 
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The uplands are beveled by the Allegheny (Schooley) erosion eurface 
(Fridley, 1929; Cole, 1938) below which occur straths of the Niagara 
(Harrisburg} erosion surface and into which were carved the noors of the 
preglacial valleys. The preglacial valleys in turn have been modified 
various~ by glaciation and locally by postglacial erosion. 

TWo fundamental topographic types are seen with clarity in any com
prehensive view or the regions (1) the preglacial features, of which an 
outstanding example is the east-west trending Portage escarpment dominat
ing the uplands, whereas (2) the glacia~ modified terrains, of which the 
overdeepened and steepened trough of the Cayuga valley is a classic e:mmple, 
are characteristic of the lowlands. A combination of pre-, inter-, and 
post-glaciaJ. featurel!B is found in the Valley' of Fall Creek whic h flows 
along the base of the Portage escarpment .for the last few miles of ita . 
course. 

'l'bis is a subsequent valley of preglacial origin and retains in the 
large view its original configuration, but in detail it has been modif:ted 
by a masking of glacial deposits and by the development within its con
fines of inter- and post-glacial valleys. Although the large subsequeBt 
valley must be viewed from a distance, the development of the various 
gorges is displayed on the Cornell campus in the vicinity of Beebe taU 
which occupies a portion of the inter-glacial gorge which has been 1"8-

excavated post-glacial~. Another inter-glacial gorge can be traced at 
Enfield Glen. 

The major erosive work of the ice occurred along north-south lines 
in the area,. and was selective. Pre-glacially, the cayuga trough was 
occupied by a stream. whic h carved a valley tha t 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, po 6)0 

In consequence of this selective aotivity, the valleys joining the 
Cayuga trough show progressive degrees of hanging. Inlet valley which is 
in the southern continuation of the cayuga trough had its floor redp.ced 
in level so that it joins the cayuga trough at an accordant level. 

Six-Mile valley which trends southeast from the cayuga trough was 
eroded moderately, 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 take is the final (for the moment) lake in a long series of 
lakes which developed as the ice retreated northward (Fairchild, 19.3h). 
After the recession of the ice over the divides at the heads of Inlet and 
White Church valleys, lakes wers formed in front of the ice. With pro
gressive retreat of ice, successive~ lower outlets far 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 Taughannock 
(Taghanic) Creek. Every time the lake level dropped the deltas of that 
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lake would be trenched by the stream. which had fomed it and a new delta. 
would be formed at the new and lower stand at' the lake. Therefore, each 
stream bas built and partially destroyed a series of deltas in post-glacial 
times (see diagram, p. 4). 

The most clearly defined set of hanging or fossil deltas (good sources 
of gravel) an those associated with C'Ar Glen which is on the west side of 
the Cayuga trough about 1.5 milell swth of Ithaca (Cole, 1930)0 However, 
high-level deltas may be observed at 'i'aughannock Gorge and on the Cornell 
campus.. The cbemiBtl'7 building, Balmr Laboratol'7, is built on such a de""1.ta. 

Since Cayuga Lake attained its present surface level of 362 feet(above 
sea-level, the streams discharging into th8 south end of the lake have built 
a vast delta from about the vicinit;r of BIltterm1lk Falls to the prelMnt 
south end of the lake" and it is still being extended. These delta deposits 
have been covered by fioodplain materials, and it is upon these that the 
main section of Ithaoa developed. Later, the cit;r spread to the valle;r 
walls, and at present is expanding to the uplands. 
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