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SUMMARY OF GEOLOGIC HISTORY
. of the .~ il
. B CAYUGA LAKE REGION -~~~ T .o
(for geologic map mnd cross-section ses pp. 1, 3) -~ ' -
puring the Paleczoic Era this region lay in part of the Appala-
chian Geosyncline and was mare or legs continuously covered by a
challow sea into which sediments were carried from the old land-mass
of Appalachia to the east. The sediments were mostly sands, silta,
and clays with occasional layers of calcarecua muds ard oozes, the
latter predomipating during the Ordovician, clastics and calcarsous
typea during the Early and Middle Silurian, caleareous sedimenta and.
evaporites ?salt and gypsum) during the Late Silurien, and clastlcs -
during the Davonian. The total thickness of Paleozaie rocks in the
region 1s about 8000 feet, but only the uppermost part of tha Silurian
(Cayugan) and about 3000 feet of overlying Devonian are now exposed, = -
The reglonal dip averages about 50 feet per mile to the south, on R
which are superimposed low folds whose axes trond northesst-southwest, -

the qutermost of the Appalachian folds.
© At the olose of tha Palsozoic the Appelachian Revolution, with

itg lateral prossures from the southeast, produced the gentla folds,

amall faults, joint systems, and regional dip. It is llkely that the
igneoug dikea of the reglon were intruded at the same tima, D

During the succeeding long period of relative quiet the streans,
aided various weathering agencles, alewly wore away the rock. Thia
condition eontinued long enough for the whole region to be eroded o
an essentially flat plain near sea level, called a peneplain, It was
probably completed sometime during the early or middle part of the
Cenozoic era, ! I R . I -

. Grustsl disturbances then elsvated the peneplain, prohably very -
glowly, several hundred or & few thousand feet, Streams flowing over
this platesu-like country developed valley systems which dissected the
uplifted peneplain. Those portions which escaped destruction may ba -

recognized today as & succession of hilltops at about the same ele-  ;2

vation,

.. fme of the streams on the penaplain followed approximately the -
course of the present Cayuga Lake and is referred to as the Cayuga
river, The battom of this pre-glacial valley was at mbout the ele-
vation of the Cornell campus. The river was fad by many tributaries
whose courses are indicated by the upper partions of such gtreama as

Fall, Cascadilla, Six Mile, Buttermilk, Enfield, and Taughannock

_erecks, At that time there were no waterfalls and gorges, the streama
© being wallAgradqd._ s M ‘ ‘
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At the beginning of the Pleistocene, a great ice sheet began
) to move slowly southward from ita center in eastern Csnada, over- '
i #helming the northern part of this country and extending as far south
Al as New York Gity end into Pemnsylvania. Its thicknesa, although un-.
o known, 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 erosion, so that the valley bottom is now below
seaq level, This valley has the U-shaped crosa sectlon typical of all
glacial valleys. The tributary sireams, being crosswise to the
diraction of lce movement, were not greatly eroded. When the ice
~ ultimstely molted they were left isolated far above the new bottom of
7. the main valley, sq that they are now hanging valleys, As the streams
g o in these valleys reached the steep slopes of the deepened main valley
1 .. they formed a series of rapids and cut into the rock, developing E
' waterfalls and gorges (Fall and Cascadilla Creeka, the north and south
boundsries of the Gornell campus, ) ' '

.. It is known that in this region the ice age was interrupted by . EP
| at least one Warm inter-glacial period which was of mmch longer duration -
| than ocup pribent post-glacial warm period, Gorges cut by the inter- ~ =
glacial stresmgdre generslly broader and with more gently sloping
sides thaﬁzgggpe put since the melting of the last glacier, The inter-.
glacisl valle¥s are largely filled with glacial till left by the last
ice sheet and are exposed only locally where the post-glacial streams
have partially reexcavated them. The post~glacial gorges snd water- = .
falls have been formed within the twenty or thirty thousand ‘yeara
aince the last ice sheet disappeared, Because the vellays 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 Tthaeca). . : APE .

-~ The general slope of the land in this region is to the north, ' . .
As the ige front melted back, the glaclal waters were ponded between .
the ice tao the horth and the high land te the south, and ovarflowed :
gouthward into the Susquehanna river. As the ice continued to malt ]
northwerg, it uncovered lower outlets and allowed the lske to drop to
successively lower levels, At each leval the incoming streams built
deltas with the loose material which they were removing from the land -

Y surface, Thase abandoned high level deltas are called hanging deltas.

The flat an which the city of Ithaca has been built ia a delta which

‘has been formed at the present lake level by material brought there -

by such streams as Cascadilla, Fall, Six Mile, and Inlet oreeks. - -
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GEOMORPHOLOGY o
(see geomorphic map, p. 5)

The Cayuga Lake Region lles chiefly within the Southern Neaw Iopk

‘section of the Appalachian Plateaus Province which Fenneman (1928)

characterizes aa a maturs, glaclated plateau of moderate relief. A
more complete statement of the topographic stage would be: '

-4 mature plateau region of cuestaform type in an n-l-l gzol
of erogion wi Bith features of togog;aggic youth ggpgrimgose _g
it by the tha accident of continental glacigtion, - =~ .

The uplands are bavaled by the Allegheny {Schnolay) eroaion sur-
face (Fridley, 19294 Cola, 1938) below which ocour straths of the ..
Niagara (Harriahurg) arosion surface and into which were carved the
floors of tha preglacial valleys, The preglacial valleya in turn hava
been modified varipualy by glaciation and loeslly by poatglacial

, erosion._

" Two fuudamantal tapographic types are seen with clarity 1n any

| comprahensive view of the region: (1) the preglacial festures, of

which an outstanding example is the east-west trending Portage escarp- -
ment dominating the uplands, whereas (2) the glacislly modified ter- '

ranes, of which the overdeepened and steepened trough of the Cayug E A
valley is a classic example, are characteristic of the Jowlands., 4 = '

‘combinetion of pre-, inter-, and post-glacial features is fourd in

the valley of Fall Creek which flowa along the hase of the Portage
eacarpment fap the last few miles of 1ts cnurse._

-This ia a iﬁbunquent valley of preglaoial origin and rataina 1n

the large view 3ts original configuration, but in detail it has been

modified by a masking.of glacial deposits and by the daevelopment with-
in its confinas of jnter- and post-glacial valleys. Although the largas
subsequent valley must be viewed from a distance, the development of -
the various gorges is displayed on the Cornell cempus in the vieinity
of Beebe Lake which occupies a portion of the interglaeial gorge

which has been re—excavatad postglacially (see diagram on p. 7).

- The major arosive work ‘of the ice occurred along north-south ,
lines in the area, and was selective, Pre-glacially, the Cayugs trough :
was occupied by & stream which carved a valley that was north-sloping. -
The continental ice crowding down through this vallay eroded it to such -

*
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8 deéree'that the present floor of the trough is at least 54 feet i
below sea-level, whereas the ice rode over the east-west valleys and Bl
intervening uplands with slight, if any, erosion (see diagrams, p. 8). Aig 4

In consequence of this selective activity, the valleys joining
the Cayuga trough show progressive degreas of hanging. Inlet valley
which is in the soythern continuestion of the Cayugs trough had its
floor reduced in lgvel so that it joins the Cayuga trough at an accor-
dant level. - aE R

- Six-Mile valley which trends southeast from the Cayuga trough
was eroded moderately, whereas Cascadilla and Fall Creek valley were
largely undisturbed. Therefore, from south to enat there isa |
progressively greater hanging relationship as these valleys join the
Cayuga tr@ﬁgh; . 1 . Sl R :

~ Cayuga Lake 1s the final (for the moment) lake in a long saries
of lakes which developed as the ice retreated northward (Fairchild,
1934), After the rocesaion of the ice over the divides at the heads
of Inlet and White Church valleys, lakes were formed in front of the
ice, With progreagive: retreat of ice, successively lower outlets for .-
the lekes beasme availabla, However, after a new outlet developed, ..
the lake became atabilized for a pericd of time before n 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 Taughan=
nock (Taghanie) Oreek. Every time the lake level dropped the deltas .
of that lake would be trenched by the stream which had formed it and

£ new delta would be formed at the new and lower atend of the lake,
Therefore, each stream has built and partially destroyed a series of
deltas iIn post-glacial times (see figure on p, 10), . =~ . = -.° .

~~The most plearly defined set. of hanging or fossil deltas (good
sources of gravel) are those associated with Coy Glen which is op the
west aide of' the Cayuga trough about 1.5 miles south of Ithaca (Cola,
1930). However, high-level deltas may be observed at Taughannock
Gorge and on the Cornell campus. The chemistry building, Baker
Laboratory, is built on such a delta, o e

. Since Cayuga Leke attained its present surface leval of 382 fest .
above seam-level, the streams discharging into the south end of tha -
lake have bullt a vast delts from about the vieinity of Buttermilk .
Falls to the present south end of the lake, and it ia still baing sx-
tended. These delta deposits have been covered hy floodplain materials,
and 1t 1s upon these that the main section of Ithaca developed. SR
Later, the city spread to the valley walls, and at present is enlarg~

ing t¢ include soms of the uplands,
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STRATIGRAPHY AND PALEONTOLOGY

The general sratigraphic section of the Cayuga Lake Region is
shown on the figure {p. 12), and the subdivisions, names, and thleck-
nesses of the rocks need not be further elaborated. Analysis of the
distribution of fossils throughout the Middle and Upper Devonlan
(Lower Devonian rocks are lacking in-this region) indicates that the
faunal succession is not at all simple:: throughout there are differ-
ent faunas, some of them apparently disappearing and reappearing in
a perplexing manner, Further, from the section it is apparent that
the 1ithology of the rocks varies, with differant kinds appearing and
digappearing, often reappearing again higher up. The 1ithology of
o sedimentary rock unit roflects, of course, the sedimentary and .
aqueous environment in which it was laid down, Similarly, the fauna

‘living where a certain type of sediments is being deposited is

closely adjusted tq-fhat particular environment. Once this 1s under-
stood, aimilarity of faunas in different formations having the same
1ithology is to ba expected, and the differsnces in such faunas in
the seme rock typeg up and down the cclumn are due primarily to the
effects of evalution with time and intermingling.  Because of this
complexity of fogsil feunas, the Davonian stratigraphy of this region
is still, after 110 years of astudy, not thoroughly worked out, Here
only the brosd feetures of the interrelationships of the faunas oan
be noticed, : T e BT I A |
The upward contipuation in time and in the geologia column of the
same lithology containing similar fossil faunas is a phage. Thus,
referring ta the chart of relationships. {p. 14), the similar lithologic
and overall faunas of the eastern part of the Hamilton~Tully-Ithaca-
Enfield sucesssion represents & phase. At any one time in the eolumn -
two or mora phesas may exist side by side in the area of deposition,
as for instapée during Ithaca time, when the Naples Fauna with its
characteristic 1jthelogy occupied the area to the west, the Ithaca
Fauna to the east, and still farther eastward was the continental . Iy
Catskill .Fayna and Flora., Each of these segments of three phases is- . .
a fscieg, Diagrammatically the relations of phases and facles may
be represented as follows: a : _ -

facisaA:} , :. fgcies‘ | facles
@ i @ - o
: 12)
- © - g = i T e e e T - Rl
facles | -  fadlos 'fgéies
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The relations actually are never so neatly defined as just
shown, and in the Cayuga Lake Region they are more nearly as shown
in the chart, page 14, Here only the easst-west relations are indi-
cated, A more complete picture could, of eourse, be prepared if the
north-gouth relations were known, . Further, it ias found that each of
the phases and facles can be divided into subphases and subfacies re-
flecting slightly different environments within each, The problan of
nomenclature for these relations is complex and only broad terms are
used here. There is yet work to he done. . '

Middle on n Eﬁ-‘l‘ﬁ-ﬂﬂ

. The Oriskany a#ﬂdstone,.representing the deposits of a renewed
advance of the aea &t the commencement of Middle Devonian time, is-
marked in the Cayugs Lake Region by its fauna of mostly large brachi-
opids, Rensselaeris,/Meristells, Costipirifer, Acrospirifer, Hippari-
onyx, Costellirogtya, and Chonogtrophia. Other typas are rare: .
Platycerss, Gyrtolites Tentagulites, and Piorineg. Few of the.genera
and species continue uiwards in thia area into the overlying Onondage
limestone, - there is an unconformity between the two units, ,

The fauhas of the Onondags limestons and overlying Hamilton group

‘inolude facies faunas of three phases; Onondaga Fawna, Hamilton {Tro-

pidoleptus-Mycrospirifer) Fauna, and tha Mercellus (Lelorhymchus) .
Fauna, - The Onondaga 1s characterized by the abundance of corala {rugose,

tabulate, and stromatoporoid), erinoids, brachiopods (Baraspirifer,

Einbrispirifer, Leptecns, Meristella, Pontamerells, Atrypa, Megastro- . o
~Phia), rarg pelecypods, gastropods, often large iglatzeergg, S

Pleuronotus, Platyostoma), cephalopeds (Spyrocera s Byticeras, Gold-
ringia) and trilobites (Anghiopsis, Celvmene, Coronurs, Odontocephalug,
Phacops, Prostus), This is the clear water, shelf phase of the Niddle

Devonian in’sreas distant;: from the influx of clastics from land-~ =~
masses where life gonditions were at the optimum.  In places coral- . .
reefs are developsd, - E. e ‘

The Hamilton Fauna represents, on the other hand, the nearer-

*  shore phage with muddy bottoms and lems favorable conditions for many
. groupa, especilally corals and pelmatozoans (stromatoporoids, for in- -
- stance, are unimown in the Hamilton in this region, but are common

farther to the west in Michigan where ecologic conditions similar to
those of the Onondaga continusd into Hamilton time).  For mome groups, .
such as pelecypods, the Hemilton conditions were mare favorable than -
in the Onopdaga. - Characteristic of the Hamilton fawnal facles are - -

_ g8
the brachiopods: ' Iropidoleptus, Mucrogpirifer, Spinocyrtias,

P
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Brachyspirifer, Rhigidamellg;dPustglina, Camarotoechia, Eunells,
Ambocoelin, Athyris, Strophecdonta, Protoleptostrophia, Douvillina;
Pelecypodas Modiomorpha, Cypricardells, Cormellites, Aviculopecten,
Gopjophora, Grammysia, Orthonota, Panenks, Nucula, Palaecneilo,
Glyptodesma, Actinopteria: gastropods: pPombexis, Loxonems, Platy-
geras, Platyostomd; cephalopods: Michelinoceras, Spyroceras,
Nephriticeras, Iormocerag; trilobitas: Proetus, Phacops, Dipleura,
Greenops; bryozoa, tabulate and rugose corals (but rarely in any.
‘such abundance as in the Onondaga); echinoderms: ecrinoida (Gen-

seoerinus, ocrinug, Dolatoerinus, Taxocrinug), blastolds
EDevanoblastez ; and other groupa. : ' S

.. The Marcellus Leiorhynchus facies fauna, composed of few species
and sporadie occurrence of large numbers of individusls, occurring . -
in fine-grained dark to black, rarely calcarecus mxls, was contempor-
aneous with the Onondaga and Hamilton faunas but represents a phase
of enviromment .where bottom conditions were unfavorable, even for
mud-loving types, Such areas were probably well off-ghore with poorly
oxygenated water, Characteristic forms are Leiorhynchus, Orbiculoidea,
Pterochaenia, Styllolina, and oceasional wanderers from more favor- .

gbla sites,

- . After the close of Onondaga time the Cayuga Lake Region wag occu-
~pled during the ensuing Hamilton time by the Iropidoleptus and .~ = °

- Lelorhynchus facies feunas more or alternately, whenever the aenditions |
for either existed (see chart of faunal relations), with a tendency |

for the Tropidoleptus fauna to extend 1ta ares of occupancy farther

and for longer periods a8 time went on, - .

At the c¢lose of Hamilton time, conditiona for deposition of more
nearly normgl limestone developed with the deposition of the Tully -
limestone, During this time the Hamilton fauna continued to ocogupy
the region but it was modified slightly but very distinctly by immi- -
gration of Eurasiatic elements from the west or northwest where these =
elements had existed, during the latter part of Hamilton time, as- '
part of the well-known Stringocephslus provincial fsuna of Europe, -
Asls, and northwestern North America, Gensra indicative of this minor
and first invasion of "foreign" forms into the Tully ses are: Hypo--
thyriding, Scutollum, and Spheerospongis. These elements, however, °*.
dlsappeared at the close of Tully time, when the Hamilton fauna also
moved elsewhere from the Cayuga Lake and New York Region, as the
0ld Mercellus fauna, now congiderably modified and reappearing as the
"prenuncial" Naples facies fauna, marked by an influx of "foreign" .-
Pelaglc gonlatites such as Manticocorag and Probelocerms, returned

e



during Genesso time, the closing unit of Middle Devonian bime,

Upper Deyonian Faunag

‘The Ithaca facies fauna is & modified, less varied Hamilton
facies fauna adapted to slightly less favorable conditions, and lapk-
ing many common Hamilton forms such as corals and trilobites, and s
some brachiopeda, notably Iropidoleptus, but with a few new types such

as Platyrachells mesastrialis, Tylothyris mesacostalig, Schizophorig
re n

impresss, eudora, etc. : In turn the Chemung faung is a
modified Ithaca fauna with new forms such as Cyrhospirifer disjunctus.
At peveral horizons in the upper Enfield and Chemung formations - .. >
‘there are recurrences of the earljer, purer, Tropidoleptus fama, -
modified hy time and an excursion elsewhere since the end of Tully -

- time with Tropidoleptus, Cypricardells, Bhipidomella, Platyrachella

- marcyl, Mucrospirifer, ete, EREC I i

- The Raples facies fauns, dominant in the lower Upper Devonien to .
the west, appoars in the Cayuga Leake Region at several horizons im CoT
the Geneaeo ("prenuncial’), Sherburne, Ithaca, and Enfleld, and later-
fingers with the Ithsca fauna, It 1s charscteriged by its largely .
pelagiec and ogcasiongl benthonle elaments, such as Mantlcoeoras, -
‘Honeoyea, Buchiola, Paracardium, Orbiculoides, Leiorhynchus, Stylfe- - -
ling, Pterochsenis, ste, It Ias similar to, and & modified veraion of. ]
the earlier Marcellus Leiorhynchus facies fauns, with immigrent S
Euragiatioc elements. and generally sdapted to less rigovous conditions
than the darksblack shales. Esstward the Martiniopsis ("Reticularia")
lsevig subfauna, with more benthonic types, including Plumuling -

58, the ourlous feather-like hydroid (?), is developed, o N
eapeclally in the Cayuga Lake Region, -
- - The Catskill phase of continental er subcontinental deposits, -
with land plants, freshwater fishes, and freshwater mussels, is more . .

or leas continucusly developed to the east of the Cayuga Lake Region,
bub enters the area only in the Late Devenien to the south near the

Permsylvania 1line,

210
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STRUCTURAL GEOLOGY

Folds indrzgﬁ;tg'
The folde in the Cayuga Lake Region are diminished Appala-
chian foreland folds, They have a more ar less east-west trend and

are superimposed on the regional dip. Adcording to Bradley and
Pepper (1938, p. 29} the arrangement of the folds™s characterized

more by lack of system than by any clearly defined pyatem, . Folds that

are plainly traceable across the area are exceptionasl; most of ‘them -
are rather short and elmost haphaszard in their arrangement."” In -
general, however, the axes trend northeastward to eastword and p&unga
gontly seythwestward to westward, The most northerly fold in the =
Cayuga L:Ee Reglon is the Portland Point anticline, Another lies a

.. few miled south of Ithaca, its axis running nearly through Danby. mt B Es
vr'Ithaca lies&above the deep syneline batween the two, o

" The creat of the Portland Point antdcline (map, Pe 17) 18 maiked -
by a low-angla thryst fault, visible in the competent Tully limeastone -
in the southwest corner of the cement quarry.. In the incompetent

. Windom shale (Moscow fm,} below it is scdarcely traceable, (m_the
opposite side of the lake, at the foot of Taughsnnoek Falls, is an-

other thrust fault, perhaps a continuation of the quarry fault, In
both cases the thrust came from tha south, with displacementa of 30

.to 100 foot, .

Jotnts

© - Thig region is classic ground for the study of joint phenamena.
Firat i{lluatrated in 1843 by James Hell, the magnificently exposed .

Joints in the Sherburne formation on tha east shore of Cayuga Leke 8
few miles north of Ithaca are familiar fhaturea of many geolngy text- -

bOOkSU ) ; ) ] ] s
' Thera are three Joint seta in the ragion (aee map of joint pntteru E

P.49), and Seta 1 and II constitute g system;

: Set I. The magter or dip 6 composed of two conjugate aheara Ly
intersecting at very acute angles 10 -300) arranged with their mean
dirsction awinging progressively from N 15-30 E eaatward from Cayuga

Lake to N 40-50 W to the west,

. 8et II, The gtrike Joints, about perpendicular to the maater
joints of Set I, 'In plan, a seriss of slightly sinuate concentrio
arcs, To the weatward the direction is about N 60 E, shifting cen-
trally ta N 70 B,” They are better developed than Set III.

Set ;;I. Tgngiog join arranged concentrically with a strike

in the souﬁn of ahout N 85 W, and walJ~devaloped only in the south-

Zil
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western part of the Cayuga Lake Region, They are tentatively sttrie
hited to later tens?on effects than Set II, _ _
Cgdell R . o - i S

- The masteriﬁq dip joints of Set I are balleved to have reaunlted
from simultaneoys compression and tension (shearing), at right -
engles, and were the earliest formed, Those of Set II, tha strike
Joints, developed progressively in areas of local weakness as’ a rg-
sult of tension transmitied through the basement rocks, Their local
departures from right angles to Set I show the influence of local . .
plunging folds and variations from regional dip, These joints are -
not the result of Appalachian folding but may have resultsd rather from
the same stresses before folding begsn, - tha first offocts of the
gtregses. - Set III may be a later effect of the folding, ..

En Echelon Frapgtures
- In the lawer part of Taughannock Gorge, where the npper surface

of the Tully ]imestope hes been swept clear of the overlylng Gensseo
shale and debris, there 13 exposed s beautiful set of short, apen, -

en echelon tension gashes and long shear Planes, in g thiek stratum

of this competent formation, These suggest loogl rotational stresa,

The tenslon gashes trend N 60 W end the shears N 50 W, This ccour-

rence is on the north flank of the Portland Point ‘anticline just - -
‘north of the axis which here is nearly esst-west in trend. Torsional
stresses resulting from development of this fold may have been respon-
gible for the gashes and shears, after the manner described by G. M. - .
Nevin (1942, p. 114), The loeal cperation of such stresses may hava ..
- opened the {irst-formed dip joints {Set I) into which the dikes of o
- the region wepe shot upwards from deep rveservoirs, in places so
abruptly am #o.be sccompanied by explosive ascents (diatremes).,

" . IGNEOUS ROGKS

The dikes referred ta above are intrusions of alnoite ("parido-
tite", Mkimberlite®), They occur in many places in the Cayugn Lake -
Region (map, p. 17) and are gimilar to those in Clintonville angd
Syracuse to the northeast, They are part of a system extending from
the Momteregian hills near Quebac, across New York, weatern Pennsyl-
vania, eastern Kentueky, western Kentueky, southern Illinois, and
sastemMissouri to eastern Kansas, - a 1500 mile arc, variously re-

- ferred to as the "Chestnut Ridge Disturbance" and the "Ohio Valley
Disturbance”, Washington (1922) remarked that these dikes appear
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to be surficisl extensions of a general body of magma which under-
lies the Freatar part of this area," - o o
At-least 65 dikes ara known to occur around the head of Cayuga
Lake, and those near Ludlowville wers known in 1839 (Vanuxem, p. 260),
All strike In the 'same direction, spproximately north-south and fol-
-low either east or west components of the N~S conjugate shear joint
set (Set I), None has a known linear extent of mors than half a mile
(Portland Point Quarry) and all scon pinch out in both directions,
Their thickness ranges from literally paper-thin {espscially at foaot
of Taughannock Falls) to about 12 feet (Williams Brook). Usually -
they are about 6 inches thick., At two eites they give way to modest-
. 8lzed "pipes" or diatremes where the intrusive mass is a highly~
 altered, caleito-seamed mass with a roof of shattered country rock
- and containing xenoliths of underlying rocks, some of them derived
.. from the deep-lying Pre-Cambrian basement 6000-8000 feet below.

... . The fregher dike rock is black to dark green and dense {(Williams
-." Brook, Caspeed{lls Creek) and shows brown mica prominently and fresh
. 1ight green ‘olivina, but the latter is usually serpentinized, With O
alteration the rock becomes lighter green (Portland Point Quarry) or
greenish gray (Taughamnock Falls), and weathers to an orange-hromm

soil (above Taughannock Falla), Originally the rock is presumed to
have been composed of abundant phencerysts of olivine and brown mica

in a fine-grained groundmass of magnesia mica, melilite (only in .
freshest rock), perofskite, apatite, and magnetite. The principal
secondary minersls are serpentine, chlorite, caleite, and pyrite.

Minor minerals present in very small amount are: chromite, plcotite,

- graphite, red garnet (pyrope), bright-green diopside, and enstatite.

- 411 of these minerals have been found in the diamond-bearing kimber~
lite of South Africa, but no diamonds have yet been found in the

Cayuga Leke Region dikes or in others of the seme system, - .

“~  The date of the intrusions is not positively known, The young-"
est rocks intruded along the line of disturbance are Pemnsylvanian, -
and there is no resson to suppose they are other than an effaet of
the Appalachian Revolution, - Sheldon (1927, p, 366) summarized the

date for the Cayuga Lake Regions - . ]

: "Fault stresses began early in the Appalachian Revolution end
continyed uypil after the joint planes and dikes were formed, The
Joint planes formed early in this time. The dikes were intruded
later possibly at the climax of activity, but still before the end
of fault movements,” -~ - . N

Ll
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‘Umestone has been quarried for many years for the manufacturs of ce-

- drilling continues hopefully and aporadically on thia enticine, ' :

' "Sinea early deys, the sandstone layers in the Ithaos and’ Enfield .
formabions of the Upper Devonlan have provided flagstone and build-

EQONOMIC GEOLOGY
Salt

~ The Upper Silurian beds south of their auterop to the nopth con~ .
tain numerous beda of rock salt and gypsum, the latter no longer
worked, At Portland Point, on the crest of the antiolina, the selt
is reached at depth of about 1800 feet by two shafts and ia mined,
A short dlstance to the north at Myers Point, the salt 1s proeured it
in the form of brine from wells, The location of the salt works 1is
determined partly by the uplift due to the anticline (less distanca o
down to the salt) and partly due to immediate proximity of & ratlroad, -

i )= Hi A

‘ imest BoAl
At Portland Point, on the crest of the anticline, the Tully
ment at a large plant located on the lake shore, to which the roek
was trangported from the quarry above by merial cahleway,  The plant .
hag been closed since June, 1948, - .. 5o 4,
i A ,.-'J" . t

Netural Gag

Tha Portland Polnt anticline has been tested several times to tha -
Oriskany asndstone but little more than a show of gaa has been found, . -
But on the next anticline to the south of Ithaca, several wella 2% DRGat)
drilled to the Oniskany in the vieinity of Danby produced marketable. -
quantities (2,000,000-5,000,000 ou. ft. per day), However, by the
tine a pipe»line was laid, the pool wes virtually exhausted, Teat

11d4ng Stone - el IR

ing atone. A large quarry (now covered over, alas) sbout 150 yards PR
down the glope.to the northwest of McGraw Hall provided all the stene, .. -
except fop the trim (which is (nmondaga limestone fram the Uniom -~ .
Springs region 40 miles down the lske), for the first three Cormell . .
Buildingsp . Morr{ll, McGraw, and White, In tha course of working - -
this quaryy, many fossila were obtained, some of them new apecies
deacrihed‘bw‘ghmea'Hall, H., 8. Wililama, and others, - .- .

O Ll Ll : P A T

At presant tha only operative quarriea are in the Enfield for-
mation in the Cascadilla Creek valley about 3 miles east of the cam-
pus. One 1z owned by the university and provided the stone for
Willard 8traight Hall, Barton Hall, apnd Belch Hall, New foaglls
W e ) A

ks
i
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have been discovered in this guarry, notably the pecullar branching
sponge Protoarmgtrongia, described by Dr. X. E. Caster, and a re-
markable alga, soon to be described by Prof. L. C. Petry,

REFERENCES

The references listed below include those referred to in the pre-
ceding pages, and a few others of special interest, but the list 1s
not supposed to be comprehensive.

Bredley, W. H. and Pepper, J. R., 1938, Structure and gas possi-
bilities of the Oriskany sandatone in Steuben, Yates, and parts

of ad jacent counties. U.5.G.S. Bull, 899-A.

Cleland, H. F., 1903. Fauna of the Hamilton formation of the Cayuga
Lake Section in central New York, U.S.G.S. Bull. 206.

Cole, W. S., 1930, The interpretation of intrenched meanders.
Jour. Geol., vol. 38, p., 423.

_____ 5 1938. Erosion surfaces of westgr;n and central New York.
“Jour, Geol., vol, E, p. 191,

Cooper; G. A., 1930. Stratigraphy of the Hamilton group of New York.
am. Jour. Sci., vol. 19, pp. 116, 214.

~—--= & Willtams, J. S., 1935, Tully formation of New York.
G.S.A. Bull., vol. 46, p. 781,

Fairchild, H. L., 1934. Cayuga Valley Lake History. G.S.A. Bull.,
vol, 45, p. 233.

Fenneman, N, M., 1928. Physiographic divisions in the United States.
" Ann, Ass. Amer, Geogr., vol. 18, p. 261.

Fridley, H. M., 1929. Identification of ercsion surfaces in south-
central New York. Jour. Geolij vol. 37, pi 113.

Luther, D, D., 1910, Geology of the Auburn-Genoa Quadrangles.
) N.Y-S.M. Bull. 137¢

Martens, J., H. C., 1922, Igneous rocks of Ithaca, New York and
vicinity., G.S.A. Bull., vol. 35, p. 305.

Nevin, C. M., 1942. Principles of structural geclogy. 3rd Ed.
New York: Jno, Wiley.

Parker, J, M., 1942. Regional systemstic jointing in slightly de-
formed sedimentary rocks. G.S.A. Bull., vol. 53, p. 381, .




- Sheldon, P., 1927. On the association of fa tigg with dike intru gion.

3} il ia
eI S,

Jour, GGO]..’ v01. 35’ P. 353,

Y

Vanuxem, L., 1839. Third snnual report of the gﬂ]ﬁgiﬁl L.._I of
the Third District. N.Y.G.S. Aun, Rep., 3, P. 24l

Von Engeln, 0. D., 1933. The Finger Lake Region. in: Int. Geol.
Congr., XVI Sess., Guldebook 4: Excursion A-4, p. 39.

Williams, H. S., Tarr, R S., and Kindle, E, M., 1909, WNatkins Glen-
Catatock Follg. U.S.G.S. Folioc No. 169.

=w===, 1913, Recurrent Tropidoleptug zomes of the Upper Devonian in
New York. U.S. = U.S.G.S. Prof, Paper No, 00 T9e

218

e L= e =2 T et o Al L i~ ‘ Bl
- ——— - - i e o o et T R R
T



ne :?.d'ﬂfﬁm'ﬂ—w._ faf Yory T ST
e i S T e T e e

S '.il_,l-l__.l-".‘... RN Y L H - :g-_...;.

T #

T.°=% e

S S il
=4

25 |

FIELD TRIP, FRIDAY AFTERNOON, 13 May, 1949

Route. NW out of Ithaca via Route 15 towards Trumansburg. From
west end of State St. highway ascends and traverses more or less
continuous outerop of middle part of Ithaca formation, - shales and
flagstones. {See geologic section, p. 26.)

Stop 1. Willismg Brook; 1.3 mi, from west end State St.: elevation,
640 £t., lake at 382 f£t.:

a. Lookout Point: General view of southern Cayuga Lake Region:
Schooley erosion surface; Portage escarpment; Cayuga trough;
hanging valleys of Fall, Cascadilla, Six Mile, and Inlet
Creeks, Thinness of till over rock walls of ‘valley; hanging
deltas; modern delta. Gentle southerly regional dip; south
limb of Portland Point antiecline,

Walk up read to

b. Williamg Brogk, 0.1 mi, Up the creek, about 100 feet W of
bridge is outcrop of alnoite dike, 12 ft. thick, trending N-S,
in direction of dip joints (Set I)i Dike rock here least
altered of any in this district.

Continue on Rte. 15 to junction of Willow Creek Rd.; along this road
to Hoyer Farm, 2.45 mi. from Stop 1:

Stop 2, Hoyer Farm. Walk down slope eastward through orchard to
igneous Intrusion (diatreme) in creek bed about 300 yds. from farm,
Different situation from dike seen at Stop 1.; effect of explosive
ascent of dike materisal.

Willow Creek Rd. to White Schoolhouse Rd. to Taughannock Creek bridge
just W. of R. R, bridge., Across bridge and up left bank of creek

200 yrds,.:

Stop 3. Upper Iaughannock Cresk. Lower Ithaca formation in creek
bed. Highly developed joints of Set I. Ripple mark., Small dikes
in dip joints; various states of weathering of dike rock. '

Back slong same road, under R, R, underpass to

Stop 4. Upper Taughannock Gorge. Meandering course of gorge. Ithaca-
Sherburne contact (paleontological) about half-way down wall of

ZOrge.
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Stop 3. Taughannock Falls, Lookout point: Jmickpunkt falis; Bl
Contact of Sherburne-Geneseo 100 ft. up from foot of falls, A

s " Continue down road toward lake, passing over 3 hanging, post-
glacial, high-level, deltas, Modern delta at lake level, now being P o

- built by Taughannock Creek.

Stop 6. Lower Falls, Taughennock Gorge. Cap-rock falls over Tully
limestone, and weak Moscow (Windom) shale below., Transition beds to
Geneseo above, Geneseo shale in gorge walls, with joint-controlled
recesses and buttresses., En echelon fractures on top bed of Tully
(see p. 20). On north side of gorge at first bend (stepping stones
150 yds. upstream from fractures), in transition beds of Tully-
Geneseo, there can be collected sparse representatives of the "pre=
nuncial™ Naples facles fauna: Probeloceras lutheri, Buchiola
speciosa, Plerochaenis fragilis, Styliolina, Orbiculoides, and
occasional fish and plant fragments.

Return to Ithaca (Cornell Campus),
Geologic Section in Vieinity of Taughannock Falls

Upper Devonian:

Ithaca formation (above R. R, Bridge)-ere=meamcace= ~100! exp.
Sherburne formation---==- S — 200!

Middle Devonian: il

Geneseo shale (incl. trahs, to Tully)-------e--=-c==1351 fes
Tully limestong-«-==eeeee PRI ——— |1 J%
Noscow formation (Windom member) to lake level===w== 61 e

In Tanghannock Gorge the upper few feet of the Moscow shale-
outerops below the Tully limestone, which forms a low falls near the
entrance to the gorge. Above the Tully are 4~5' of transition beds
(bit. sh.-1s,) into the Geneseo. For a few hundred feet above the -
falls, the top bed of the Tully, dipping north on north limb of Port-

L land Point anticline, forms bed of creek. The steep walls of the
i gorge show a complete section of the Goneseo with the Sherburne
. above 1t. At the main falls, a mile up the gorge, which are 195!
- high, the Geneseo extends sbout halfway to the crest of the falls,
h and 200 ft. of the Sherburne forms the upper part of the 300" high
gorge wall, The contact with the overlying Ithaca formatioh is con-
formeble and the boundary is paleontological, not lithological,
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FIELD TRIP, SATURDAY, 14 MAY, 1949
Routg, Northward from Ithacd via Route 90 through Ludlowville,
King Ferry, and Aurora to Union Springs, about 37 miles north of
Ithaca, near the north end of Cayuga Lake,
Geologic Section in Vieinity of Union Springs

Middle Devonian:

Oatka Creek black PP S — [APESRS i wam— T, W [, 1
Cherry Yalley limestoned--ee---- -}-------q-----;_- L
Union Springs black P S m———mimam 120
ndaga 1imestone?s3-—eccmmmmcecccmccmeocecmen 125
Oriskany ss.2(patchy, not always present)-==r==n-- 0-4
Dpper Silurian (Cayugan}:
Manlius ls.ls2eccmmcmmeaonas ———————————————— 25t
Rondout: ls.l --------- —————— = _______;_40;
Coblegkill 1g,~====s-cr—recromcccccccemrem e mae e 81
Bertie lg,==recccvccomrcrmc i c et e e e e e 101

Camillus "sh," (ls. and gypsum)=---=eee=mecwmacuscamena=351
Fiddler's Gresh 1g,~-=-=-e-mcreirmccccncncnmcransacnan 259

Stop 1. Roasdside guarry 1 mi. NE of Union Springs., Exposure of
lower beds of the Manlius (massive beds) and top of the Rondout beds
(platy beds forming floor of quarry). Very few fossils. Local
deviations from southerly regional dip in this region are asecribed
to effects of settling due to irregular sclution of gypsum or changes
of volume due to modification of gypsum to enhydrite in the under-

lying Camillus shale,

1l - seen at lst stop; 2 - seen at second stop; 3 - seen st 3rd stop.
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Stop 2. Yawger!'s Woods, 1.75 mi, E of Union Springs. Ieave buses ;
Just south of the old Y;wger farm, walk about 3-} mi, west down - L
farm lane to the woods, In midst of woods i3 a low escarmment, . o
formed by the resistant lower few feet of the Qnondega limestone
end the massive Oriskany sandstone overlying the thin-bedded, platy

- limestones of the top of the Manlius. This is a famous locality o
_ for the Oriskany, here replete with fossils: Rensselgmerig ovoides, iy

Hipparionyx proximug, Meristella lata, Costispirifer grenosus,
Acrogpirifer murchisoni, etc, The Manlius Just below the Oriskany
contains the guide fossil Crispells yapuxemi, large ostracods (Leper-
ditia), and occasional parts of eurypterids,

Stop 3. 01d Wood guarry, 1 mi. S of Union Springs. East face of
quarry shows excellent section of upper beds of Onondaga limeatone,
with transition beds into overlying black, sooty Union Springs
shale member of Marcellus formation. Near top of exposure 'is the
Cherry Valley bituminous limestone (here with only very rare speci-
mens of its famous cephalopod fauna: Agoniatites vanuxemi, Centro-
geras marcellense, etc.), with a few feet of Oatka Creck black
-shale member above. Note local reversal of dip. Poor collecting,

Stop 4. Moonshine Falls, on Paines Creek, 14 mi, SE of Aurora.

Paines Creek Section

Middle Devonian (Hamilton):

st e i e

Portland Point 1s. (at Black Rock)===r-c===-mmccemmece 51

G.A. Cooper's | King Ferry shalew--e=ees——emmmmacemeessocomoooeeeaoeen 200!
© typicel

TLudlowville Ledyard shale (Leiorhynchus fauna)==wecccmmeea e acceae 175*
section

Centerfield "limestone" (fallg)---mvewecmusccaccamana- 251

Levanng sh., (below falls)--—r=mmeecmece= remrmmm e e e s300!

e e

The Genterfield, a shaly limestone, is an intercalation of the
Hemilton Tropideleptus fauna between the Marcellus Leiorhynchus: o
fauna in the Ledyard shale above and the Levanna shale below., Fos~ .
sils are scarce in these two members, but the Centerfield is very e
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fossiliferous: ecorals: Fayosites hamiltonige, Heliophyllum helli;

bryozoa; blastoid: Devonoblaster leda; brachivpods: stuling
pustulosa (guide), Mucrospirifer micronatus, Spinoeyrtia granulosus,

Brachyspirifer gudaculus, Fimbrispirifer divaricatus, Chonete
nucronatus, pmboecelia umbonata, Elytha fimbriata, Athyrig spirifer-

oides, Funells lincklaeni, Rhipidomsils vanuxeml, Douvilling inasguis-
trista, Protoleptostrophia perplana, Centronella impresssa, Tropidolep-
tus carinatus, etc.: pelecypods: Cornellites flabellum, Aviculopec-
Yen princeps, Actinopteris boydi, Grammysis srcuats, Tellinopsis
subemarginata, Palaeoneilo constricty, Paralleledon hamiltoniae,

Cypricardinia indenta; gastropods: Ptomaetis pastulus, Bucanopsis
leda, Bembexia capillaria; cophalopods: "Orthoceras" spp,, Nephri-

ticeras liratus, Tornoceras unianeul ris; tribolites: Dipleurs
dekeyi, Phacops rans (large individuals), Greenops boothii,
About 100 yards upstream from the falls is the top of the Center-

field, marked by a very sharp contact with the overlying fine, dark

Ledyard shale, which contains the sparse Leiorhynchus feuna (Leior-
hynchus laurs, Ambocoelia umbonata, Chonetes lepidus, Buchiola
specioga, Nucula ¢ rbuliformis, Pterochsenis frazil g, Styliclina
figsurella, "Orthoceras", Tornoceras digcoideus ;. The topmost

layer of the Centerfield is a thin phosphatic gone, indicative of a
diastem. This unconformable relation of the Centerfield with the
Ledyard shale and conformity with the Levanna shale of the Skeneateles
formation suggests that the Centerfield is the topmost member of the
Skaneateles rather than the basal member of the Ludiowvilie,

LUNCH

==&}

Stop 4. Portland Point guerry, 2 mi, SE of Ludlowville (just above
word "Norton" on topographic sheet). Leave buses at north end of
quarry, walk around east side to southwest corner, and pick up buses

again at buildings for return to Ithaca,

Glacial grooves and scratches are well shown on the surface of
the Tully limestone at the north end of the quarry.

4 prominent glnoite (serpentinized) dike extends sbout a half-
mile over the quarry floor from the middle of the east side across to
the south side above Shurger Glen. A second, smaller one cuts
through the Geneseo shale in the northeast part of the quarry.
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The quarry is astride the crest of the Portland Pt. antieline.

In the southeast corner of the quarry there is exposed a small low-
angle thrust fault in the Tully ls. and Windom sh.

Section in Portland Pt. Quarry and Shurger Glen

Middle Devonian:

Genesgo black sh,----- emrtcmmmmmmam—————————— lower 20"
transition beds to Tully ls.=-=--=r=---=- S —————— 5

Tully forma%ion:

Quarry - West Brook member, fossiliferous=-------- amesemmm==§-Q!

Apulia member, few fossils, except Hypothyridina

venustulg~=-=-===- g8-9!

Moscow formation:

K: Findom member, very fossiliferous (upper 5-6! in

Lower quarry floor)-=-=-=-mec=- 175!
Shurger —-
Glen Portland Pt. limestone and sh,-=-=-sewe===roe-ssco=s 9t

Tudlowville formations

King Ferry sh. member, to lake level

The Geneseo black, bituminous shale is sparsely fossiliferous,
but careful search has brought to light several land plants {(drifted

in); Bospermatopteris, Archeosigillaria; fresh-water fishes:
Dinichthys, and crossopterygian scales; marine fossils: Styliolina

Tissurella, Orbiduloidea, Lingula, Paracardium, Leiopteria, Probelo-
cerag, etc., representing the "prenuncial" Naples facies fauna.

) The Tully limestone formation here is not very fossiliferous.
Most of the fossils are Hamilton species, except for othyridina
venustula., Fragments of placoderm armor-plate {Dinichthys end
Whispidichthys") and jaws (Rhynchodus) have been found,
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Fossils are extremely sboundant in the Windom member of the
Moscow, which is hers a calcareous shale with coquinite lenses.
The fauna is very similar to that of the Centerfield and contains
upwards of 150 species representing the rich Tropidoleptug fauna.
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The following trip, not part of the planned program, is sug-
gested for Sunday morning for those who wish to see more physical
features and the character of the Upper Devonian Enfield formation:

ENFIELD GORGE (Treman Park)

Located about 7 mi, SW of Ithaca, Drive south from Ithaca
on Route 13 to junction with Route 327, Turn west on Route 327
and follow signs to Upper Entrance and on to perking space, which
is located where the present creek has cut a wide gorge in the fill-
ing of the pre-glacial valley. Walk down gorge.

Features: Mature pre-glacial valley on upland. Parking area
and playground are in interglacial gorge (see map on next page}.
Postglacial gorge begins below parking area, Remarkable joint de-
velopment, Joint plane guidance of stream., Potholes, Enfield
formation (shales and flagstones) in upper part of gorge, Ithaca
formation (shales and flagstones) in lower part. Ripple mark and
cross-bedding. Change in character of gorge below Lucifer Falls.
For most of remainder of its length, the stream follows the inter-
glacial gorge. Occasionally 1t swings to one side far enough to
encounter bed rock, In consequence of such diversions short stretches
of the postglacial gorges have been eroded in bedrock, as above the
swimming pool.
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