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PREFACE 

Ten years have passed since Cornell was host to the New 
York state Geological Association. In the intervening yearllf we 
have attended the annual meetings and field trips at other places 
with pleasure and profit. Therefore, we take this opportunity to 
express our appreciation and thanks to all of those who have made 
theBe meetings possible. We not ~ welcome you to Cornell and 
the classic cayuga Lake Basin, but we sincerely hope you will en
ja,y and profit by your brief excursions with us. 

This guide is a revision of one prepared for the 1949 annual 
meeting. Professor John W .. Wells assumed most of the responsi
bility for its preparation, ably assisted by Lo R. Fernow, Fe M. 
Hueber and K .. No Sachs, Jro Without their efforts in converting 
ideas into diagrams and maps this guide book would have been 
sterile. 

we hope that before you leave us, you will agree with Louis 
Agassiz, who said in one of his lectures during the first year of 
Cornell, "I was never before in a single locality where there is 
presented so much ma. terial in so many branches of Natural History 
as here in this beautiful val1eyc~ 

Let us go and observe 1 

'Wo storrs Cole 
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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 
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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 



6 

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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STRAT mRA PHI 

The general stratigraphic section of the Cayuga Lake Region is sham 
on the section opposite this page. Analysis of the !distributiem of fos
sill! throughout the Devonian indicates that the fa~l SIlccession i8 not 
at all simple. throughout there are different faunas, some of them 
apparentl:' disappearing and reappearing in a perplexing mannero Further, 
floem the section it is apparent that the lithology of the rocks varies, 
with different kinds appearing and disappearing, often reappearing again 
higher up. The lithology of a sedimentar,r rock unit refiects, of cOllrse, 
the sedimentary- and aqueous enviromnent in which it was laid downo 
SimUarq, the fmmaliving w~re a certain type of sediments is being 
deposited is close:q adjusted to that particular enrlromnent. Once this 
is understood, similarity of faunas in different formations having the 
same 11 thology is to be expected, and the differences in such faunas in 
the same rock types up and down the colUll'lB are due prima.r1:q to the ef
fects of evolution with time and intermingling. Because of this COll

plextt7 of fossil faunas, the Devonian stratigraph;y of this region is 
still, after 120 years of study, not thoroug~ worked out. Here ~ 
the broad features of the interrelationships of the lithologies and 
.faunas can be ouillD9d. . 

The upward continuation in time and in the geologie column of the 
same li-thology containing similar f'osail faunas is a phase. Thus, refer
ring to the chart of New York Devonian relationships opposite p. 8, the 
similar lithologic and overall faunas of the eastern part of the Hamil ton
Tully-Ithaca-Enfield succession represents a pha~e. At al\V one time in 
the colurm two or more phases maY' ax1st side by side in the area of depo
si tion, as for instance during Ithaca time, when the Naplas Fauna ldth its 
characteristic 11 thology occupied the area to the west, the Ithaca FaUDa 
to the east, and still farther 1!astward was the c~ntaL ()1.tskill 
Fauna and Flora. Each ~f these segmen.ts of three phases is a .:f'acus. 
Diagra.m.na ti.c~ the rela tiona of phaeee and facies maY' be represented 
as follows. 

m facies J fac)es v fa.c..ies ...., 
V) '"? 

\j (:3 ~ 

~ fetc..i c S 
-t:" flA Lie s S fuci es 

Q tL Q 

1be relations actually' are never so neat~ defined as shown above 
and in the cayuga Lake Basin they are more near:q as shown in the diagram, 
p. 9. Here o~ the east-west relations are indicated. A mare complete 
picture could, of course, be prepared if the north-south relations were 
known. Further, it is found that each of the phases and facies can be 
divided into subphases and subfacies reflecting slightly different environ
ments within each. The problem of nomenclature for these relations· is 
complex and o~ broad terms are used here. There is yet work to be done. 
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Lower Devonian 

~ a feW feet of Lower DevorrlJm (Helderbergian) racks exist in this 
region, where the ne arly un.fossiliferaus Rondout and the overlying apa.rseq 
fossiliferous Manlius limestones, tCftalling about 50 feet, represent the 
western edge of the thicker rocks to the east, and rest with slight. umon
formit7 on the Cobleskill limestone, the latest Silurian formation. The 
cobleskill-Rondout-Manlius sequence represents the slow and incomplete re
turn t.o norml marine conditions following the salt-gypsum depositional 
environment of the Late Silurian (for brief summar" of latest views, see 
Rickard, 1955) 0 

The Manlius fauna is sparse and when';found consists of large mmbers 
of individuals representing a fev species, a condition suggestive in this 
case of still higher than normal salim t,r.. Typical forms are the brachio
pods Hovellella T8.D.llDmi and Orthotetes interstriata, the ostracod 
Leperditia. uta, arid the "pteropOd" Tentaculites .. 

Uplift at. the close of the Heldarbergian resulted in extensive erosion 
of these limaa'tones before renewed w.bsidence began in the Middle Devonian 
(UlsteriaD)0 1Jbe weathering products of the limel!ltones prel9uu.b~ sup
plied the material for the transgressive OriskalV' sandstone. 

The or:lUia~ sandstone, representing the deposits of a renewed advance 
of the Ha at. the commencement of MiddJ..E& DevC)nian time, is marked in the 
CB.1UgB. take Region by its fauna of most~ large brachiopods, Hannalaeria, 
Meristella, CetBtispirifer, Aorospirifer" Hipparionyx, costellliiSii'i" and 
dfionestrophii.. 6thir 'Ejpes are rB.l"'e1 "Pli'tioeras, qrriolftes, "Tentaoulitel!l, 
M'Odiomorpbi, and ?terineao Few of th~ genera andapec1e1!l conttiiue upN'arcts 
in this area into the overlying Onondaga 1ime.stone .. 

'!'he faunas of the Onondaga limestone and overlying Ha.mi1.ton group in
clude faeies faunas of three phases8 onondaga normal limestone phase, 
Hamilton normal shale phase (Tropidoleptus-Muerospirifer Fauna), and the 
Marcellus dark to black shale phase (LeiorhynchUs Fauna!. The Onondaga is 
characterized by the ablttldance of corals (rugose,· tabulate, and stromato
poroid), crinoids, brachiopods (Paraspirifer, Fimbrispirifer, Leptaena, 
Meristella,ll Pentamerella, At.r,pa, Megastrophla ), rare petecypods, gaStro
pOds, often ISrge (Platyceras, P1euronotui, Plat,yostoma), cephalopods 
(Spyroceras, !!iceraS, Goldringia) arid tnlobUes (Anchiopsis, ('alymene, 
Coronura, Oden acephalus, PlYicops, Proetus). This is the clear water, 
slielf pflase of 'f.bIS MiddiS Devonian iii areas distant from the influx of 
clastios from landmasses where life conditions were at the optimumo In 
places coral-reefs are developed .. 

'I'be Bamilten Fauna represents:, on the other haOOg the nearshore 
phase with muddy bottoms and less favorable conditions for InaI\Y groups, 
especia.l.l;r corals and pelmatozoans (stromatroporoids, for instance, are 
unknown in the Bamilton in this region, but are common farther to the 
west in Michigan where ecologic conditions similar to those o:r the 
Onondaga continued into Hamilton time)o For some groups, such as pelecy
pods, the Hamilton conditioM were more favorable than in the Onondaga .. 
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Characteristic of the Hamil ton faunal facies are the brachiopod:n Tropi
doleptus, Mucrospirifer, Spinocyrtia, Brachyspirifer, Rhipidamella, 
PustUllna, Camarotoechia, EUnella, Ambocoel1a, Athyris, stropheodonta, 
Proto16ptoitrophia, Douvillina; pelecypoda 8 Modiomorpha, Cyprlcarde1la., 
Cornellites, AVicUlopecten, Goniophora, Grammysia, orthOl'lota, Pa.neiiki, 
NucUla, PaIaeoneilo, Glyptodesma, Actinopterla; gastropods! Bem.'beXia, 
Loxonema, plityceras; PJAtyostoma; cepbalopodsa Michelinocel"as, 
Spyroceras, Nephriticeras, Tornoceras; trilobites! Dechenelli,. Phacops, 
Dipleura, Greenops; bryozoa, tabulate and rugose corals (bUt rarely in 
any such abUndance as in the Onondaga); echinodermsi crinoids 
(Gennaeocrinus, Ancyrocrimis, Dolatocrinus, Taxocrlnus), blastoids 
(Devonoblas tUs ); and othe r groups .. 

The Maroellus Leiorhynchus facies f"auna, composed of few species 
and sporadic occurrence of large numbers of individuals, occurring in 
fine-grained dark to black, rarely calcareous muds, was contemporaneous 
with the Onondaga and Hamilton faunas but represents a phase of environ
ment where bottom conditions were unfavorable, even for mud-loving types. 
Such areas were -probably well off-shore with poorly o:xygenated water .. 
C1laracteristic forms are Leiorhynchus, Qrbiculoidea, pterochaenia, 
Panenka, styliolina, and occasional wanaer6rs hom more favora.hle sites. 

After the close of Onondaga time the cayuga Lake Basin was occupied 
alternately during the ensuing Hamilton time by the Tropidoleptus and 
LeiorhynchuB facies faunas, whenever the conditions for either existed 
(see chart of faunal relations), with a tendency for the Tropidoleptus 
fauna to extend its area of occupancy farther and for longer periods as 
time went on. 

At the close of Hamilton time. conditions for deposition of more 
nearly normal limestone developed with the deposition of the Tully lime
stone.(Trainer, 1932; Cooper and Williams, 1935)0 During this time the 
Hamilton fauna continued to occupy the region but it was modified slightly 
but very distinctly by immigration of Eurasiatic elements from the west 
or northwest. where these elements had existe.d, - during the latter part of 
Hamilton time, as part of the well-known Stringocephalus provincial fauna 
of EUrope, Asia, and northwestern North Amadea. Genera indicative of 
this minor and first invasion of "foreign" forms into the Tully sea aret 
mothyridina, Scutellum, and Sphaerospongia... These elements, however, 

sappeared at the clese of Tully t:Une, wl'lEin the Hamilton fauna also 
moved. elsewhere from the cayuga !and and New york Region, as the old 
Marcellus fauna, now considerably modified and reappearl.ng as the flpre
nuncialft Naples- facies fauna, marked by an influx of Itforeignff pelagic 
goniatitea:- such as Ponticeras, returned during Geneseo time at the begin
ning of the Late Devoiiiano 

Upper Devonian Faunas 

1hs Ithaca facies fauna is a modified, less varied Hamilton facies 
fauna adapted to slightly less favorable condi tiona, and lacking many 
cammon Hamilton forms such as corals and trilobites, and some brachiopods, 
notably Tropidoleptus, but with a few new types su::h as Platyrachella 
mesastrial18, Mucrospirifer posterus, Sehizophoria. impressa, ~tonel1a 
eudora, etco In turn the Chemung fa1ll"'...8. is a modified Ithaca fauna With 
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new farms such as Cyrtospirifer chemungensis, C. perlatus, Cornellites 
chemungensis and. C. nodocosta, while the canada-way is marked '6Y' diidriIshed 
and modified Chemung species and the appearance of Cyrtospirifer inermia 
and At~s angelica. At several horizons in the upper Wield and 
Chemun~rmations there are recurrences of the earlier Tropidoleptus 
fauna, modified by time and an excursion elsewhere since the end of TUlly 
time with Tropidoleptus, C,ypricardella, Rhipidornella, Spinocyrtia marcyi, 
Phacops, etC. 

The Naples facies fauna, dominant in the lower Upper Devonian to the 
west, appears in the Cayuga Lake Basin at several horizons in the Geneseo 
("prenuncialn ), Sherburne, Ithaca, and Enfield, and interfingers with the 
Ithaca fauna.. It is characterized by its largely pelagic and occasional 
benthonic elements, such as Manticac.eras, Honeyayea, Buchiola, Paracardium, 
Orbiculoidea, Leiorby'n.chus, st{fiollia, pteNlChaeDia, etco It is a'tlllUar 
to, and.a modified versIon of he earlier Marcellus: Leiarbynclms facies 
fauna, with immigrant EUrasiatic elements and generalli adapted to less 
rigorous c ondi tions than the dark-black shales. Eastward the W'arrenella 
("Martiniopsis", ftHeticularian ) laevis subfauna, with more benthonic types, 
inClUa::rng Plumalina plumariA, the curIous feather-like hydroid is developed, 
especia.~ in the cayuga take Basin. 

The Cataldll phase of continental or subcontinental depositS', with 
land plants, freshwater fishes, and freshwater nmssels, is mare or less 
continuous~ developed to the east of the cayuga Lake Basin, but enters 
the area o~ in the Late Devonian to the south near the Pennsylvania line. 
Fragments of' plants and fish of the Catskill phase are occaSionally found 
in the Middle and Upper Devonian narine beds into which. they were washed 
or drifted fram the east. 
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STRUCTURAL GEOLOGY 

Folds and Faults 

The folds in the Ca.yuga Lake B!'l.Sin are diminished Appa.1achian foreland 
folds. They have a more or less east-west trend and are superimposed on the 
regional dip (see structure map opposite). AccordinC to Bradley and Pepper 
(1938, p. 29) the arrangement of the folds flis charaeterized m~e by lack 
of system than by arry clearly defined systemo Folda! that are plainly' 
traceable across the area are exceptional; most of them are rather short 
and almost haphazard in their arrangellent." In general, however, the axes 
trend northeastward to eastward and plunge gently stluthwestward to west
ward. The most northerl:y fold in the Cayuga Lake Basin is the Portland 
PoiDt anticline& Another lies a few miles south of Ithaca, its axis run
ning nearly through Danby. Ithaca ilis above the deep syncline between 
the two. 

The orest of the Portland Point anticline is marked by" a l.ow-uglG 
thrust fault, visible in the competent Tully limestone in the soutlnlast 
corner of the cement qua.r:ry.. In the incompetent Windom shale (MoSCOW !'m.) 
below it is scarcely traceable.. on the opposite side of the lake, at the 
foot of Taughannock Falls, is another thrust fault, perhaps a continuation 
of the quarry- fault. rn both cases the thrust came from the south, with 
displacements of .3'0 to 100 feet. 

Joints 

This region is classic ground for the study of joint phenomena. 
First illustrated in lSh3 by James Hall, the magnificentl:y exposed joints 
in the Sherburne formation on the east sh~e of cayuga Lake a few miles 
north of Ithaca are familiar features of many geology textbooks. 

There are three joint sets in the region (see map of joint pattern, 
p. 13), and Sets I and II constitute a systemt 

Set I. The master or dip joints, composed of two conjugate shears 
intersecting at very acute angles (10°-300 ) arranged with their mean direc
tion swinging progressivel:y from N 15-30 E eastward. from Cayuga Lake to N 
40-50 w to the west. 

Set II.. The strike joints, about perpendicular to the master joints 
of Set I. In plan, a series 0'1 sligbtl7 ISinuate concentric arcs. To the 
westward the dirtction is about N 60 I, Bhirting centrally to N 70 E. 
They are better developed than Set III. 

Set III. Tension joints arranged concentrically with a strike in the 
sou th of about N 84 w, and well-developed only in the southwestern part 
of the Cayuga Lake Basin. They are tentatively attributed to later tension 
effects than Set TI. 

The master or dip joints of Set I are believed to have resulted from 
simultaneouB compression and tension (shearing), at right angles, and were 
the earliest formed. Those of Set II, the strike joints, developed 
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progressive~ in areas of local weakness as a result of tension transmitted 
through tb:l basement rocks. Their local departures from right angles to 
Set T show the influenc e of Icc al plunging folds and variationS from 
regional dip. '1hes~ joints are not the result of Appalachian folding but 
may have resulted rather from the same stresses before folding began~-
the first effects of the stresses.. Set III may be a later effect of the 
folding. 

En Echelon Fractures 

In the lower part of 1aughannock Gorge, where the upper surface of the 
Tully lllnestone has been swept clear oi the overlying Geneseo shale and 
debris, there is exposed a beautiful set of short, open, en echelon tension 
gashes and long shear planes, in a thick stratum of this cQlllpetent forma
tion. These suggest local rotational stress. The tension gashes trend N 
60 Wand the shears: N 50 We This occurrence is on the north flank of the 
Portland Point anticline just north of the axis which here is nearly east
west in trend. Torsional stresses; resulting from development of this fold 
may have been responsible for the gashes and shears, after the manner' 
described by' c. M. Nevin (1942, p. 11h.) 0 The local operation of such 
stresses may have opened the first-formed dip joints (Set I) into which 
the dikes of the region were shot upwards frCml deep reservoirs, in places 
so abruptly as to be accompanied by explosive ascents (diatremes). 

IGNEOUS RO CKS 

The dikes referred to above are intrusions of alnoite ("peridotite", 
fikimberlite") (Martens, 1924)0 They occur in many places in the cayuga 
Lake Basin (map, opposite p. 12) and are similar to those of Clintonville 
and SyTacuse to the northeast. They are part of a system extending from 
the Monteregian hills near Quebec, across New york, western Pennsylvania, 
eastern Kentucky, western Kentucky, southern Illinois, and eastern 
Missouri to eastern Kansas, - a 1500 mile arc, referred to as 
the "Chestnut Ridge Disturbanceo" Washington (1922) remarked that these 
dikes appear to be surficial extensions of a general body of magma which 
underlies the greater part of this area." 

At least 65 dikes are known to occur around the head of cayuga Lake 
(Filmer, 1939-40), and those near Ludlowville were known in 1839 (Vanuxem, 
p. 260). All strike in the same direction, approximately north-south and 
follow either east or west components of the N-S conjugate shear joint set 
(Set I)o None has a known linear extent of more than half a mile 
(Portland Point Quarry) and all soon pinch out in both directionso Their 
thickness ranges from literally paper-thin (especiall1 at foot of 
Taughannock Falls) to about 12 feet (Williams Brook). Usually they are 
about 6 inches thicko At two sites they give way to modest-sized "pipes" 
or diatremes where the intrusive mass is a highly-altered, calcite-seamed 
mass with a roof of shattered country reck and containing xenolitp.s of 
underJsring rocks, some of them derived from the deep-lying Pre-cambrian 
basement 6000-8000 feet belowo 
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'!he fresher dike rock is black to dark green and dense (Williams 
Brook, cascadilla creek) and shows brown mica prominently and fresh light 
green olivine, but the latter is usually serpentini~ed. With alteration 
the rock becomes lighter green (Portland Point Quarry) or greenish gray 
(Taughannock Falls), and weathers to an orange-brown soil (above 
Taughannock Falls). originally the rock is presumed to have been composed 
of abundant phenoc17sts of 011 vine and brOim'mica in a fine-grained 
groundmass of-magnesia mica, melUite (only in freshest rock), perofsldte, 
apati te, and magnetite. The principal secondary minerals are serpentine, 
chlorite, calcite, and pyrite. Minor minerals present in very small 
amount ares chromite, picotite, graphite, red garnet (pyrope), bright
green diopside, and enstatite. All of, these minerals have been found in 
the diamond-bearing kimberlite of South Africa, but no diamonds.'have yet 
been fourrl in the Cayuga Lake Basin dikes or in others of the S8.me qstem~ 

The date of the intrusions is not definitely mown. The youngest 
rocks intruded along the line of disturbance are Pennsylvanian, and there 
is no reason to suppose they are other than an effect of the Appalachian 
Revolution. Sheldon (1927, p. 366)' smmnarized tbs data for the cayuga 
Lake Basa, 

"Fault stresses began early in the Appalachian Revolution and con
timed until after the joint planas and dikes were formed. '!'be joint 
planes formed early in this time. The dikes were intruded later possibly 
at the clinBx of activity, but still before the end of fault movements." 
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ECONOMIC GEOLOGY 

salt 

The Upper Silurian beds (~illus formation) south of their outcrop 
to the north oontain numerous beds of rock salt~ At Portland Point, on 
the crest of the anticline, the salt is reached at depth of about 1800 
feet by two shafts and is minedo A short distance to the north at Myers 
Point, the salt is procured in tm form of brine from wells. The location 
of the salt works is determined partly by the uplift due to the anticline 
(less distance down to the salt) and part~ due to immediate proximity of 
a railroad .. 

Gypsum 

Gypsum occurs in considerable quantity in the upper part of the 
camillus fornation and in the Forge Hollow member of the Bertie .. forma
tion, at the north end of the Cayuga Lake basin. It was fonrerly quar
ried extensive:!3" in the 19th century and exported by barge" large:!3" to 
be used as "land plaster". 

Limestone 

At Portland Point, on the crest of the anticline, the Tull;y" lime
stone has been quarried for mat\Y" years for the manufacture of ceJllent at 
a large plant located on the lake shore" to which the rock was trans
ported fram the quarry above by aerial cablewayo The plant has been 
closed since June, 1948. Quarries scattered along the outcrop of the 
TUlly provide small amounts of locally used road metal. 

The Onondaga limestone was formerly extensively quarried for build
ing stone and lime along its outcrop in the northern part of the area, 
but today only a few quarries are still worked for road metal. outside 
the area, to the east and to the west, the Onondaga is a very important 
source of line. 

Building stone 

Since early days, the ~andstone layers in the Ithaca and Enfield 
formations of the upper Devonian have provided flagstone and building 
stone. A large quarry (now covered CfVf!!!',alas) about 150 yards down the 
slope to the northwest of McGraw Hall, and others nearby, provided the 
stone, except for the trim (which is Onondaga limestone from the Union 
Springs region 40 miles down the lake), for the first three Cornell 
Buildings t Morrill, McGraw and White.. In the course of working these 
quarries, many fossils were obtained, some of them new species described 
by James Hall, H. S. Will1ams, and others. 

At present the only operative quarries are in the Enfield formation 
in the ~scadilla Creek valley (Elli.s Hollow) about 3 miles east of the 
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campus. One is owred by the university and provided the stone for Willard 
Straight Hail, Barton Hail, and Balch Hall. 

Nattn-al GaS 

Natural gas springs, detected by gas bubbling up through joint planes 
in the beds of creeks, are not Ul'lConmon in this region. The gas comes 
from tbe black shales of the Marcellus, and has been used loca.1J.y for small 
domestic supply. 

In the latter part of the last centu...""Y', enough gas was supplied b.r 
shallow wells in the Lower Silurian Medina sandstones to provide most of 
the village of Seneca Falls for about 20 yearp" 

The Portland. Point anticline bas been tested several times to the 
Oriska.n:y' sandstone but little more than a show of gas has been found. BIlt 
on the next anticlim to the south of Ithaca, several wells drilled to 
the Qri.ska.n:r in the vicinity of Danby produced marketable quantities 
(2,ooo,()()()..5,OOO,ooo cu. ft. per day). However, by the time a pipe-line 
was laid, the pool was virtually exhausted. Test drilling conti.mles hope
£u.l.ly" and sporadica1.ly in this region. 
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'!RIP A. ENFIELD GLEN (ROBERT H. TruMAN STATE PARK) 

FRIDAY AFTERNOON, 8 MAY, 2 g 00 P.M. 
(See diagram opposite page) 
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Leave McGraw Hall. Down the eastern wall of the cayuga trough, and 
west across the deIEi="plain to Albany street, turning south. Soon after 
crossing Six-mile creek the road (Rte. 13) turns toward the southwest. 
Excellent views west from this stretch of road of the surface of the delta
plain and the sequence of hangi~ deltas through which the Cay- Glen stream. 
has cut its gorge. 

Railroad underpass. Just south of this underpass the end of the inter
glacial ButteriidIk gorge may be seen on the east to be followed slight~ to 
the south by the hanging valley wa.terr~lls made by' the post-glacial 
Buttermilk stream as it descends the oversteepened eastern wall of the 
Cayuga trough. The large gravel pit to the south of the Buttermilk :!!'ails 
was excavated in the hanging delta sequence made by Buttermilk creek. 

'!he bed-rock exposed in Buttermilk Falls is the Ithaca formation. '!he 
upper member of the Ithaca shale begins at about the top of the first 
oascadee 

Junction of Routes 13 and l3A. The road crosses the delta-plaiD. to 
the west side Of the valIey and continues southward on glacial deposits to 

state Route 327. From the floor of the ~ga trough the road climbs 
the west wa11. siiiiIl hanging deltas maY' be observed in several of which 
gravel pits have been opened. 

Upper or western e.ntrance to Trem.an state Park. 'lhe parking area is 
in a post-gIic1ai, excavated par£' of an fiiterglAOIil gorge (see diagram 
for details). (The buses will leave the parties and later meet them at the 
lower or eastern entrance.) From the parking area, walk to the entrance of 
the post-glacial sector of the gorge. This post-glacial gorge is nea.r~ at 
right angles to the drift-filled interglacial gorge which swings around the 
rock island which fonns the north wall of the post-glacial garge. The out
standing feature of the post-glacial gorge itself is the perfection of 
joint-plane control of the stream course. 

Lucifer Falls at the eastern end of the upper gorge is slightly' up
stream from the main sruthern wall of the interglacial gorge which has been 
excavated by the post-glacial streaa. The upper gorge is cut in the Enfield 
shale. The base of tlls bfield formatiol'l is about at the top of Lucifer 
Falls. The lower sector or Enfield Glen is in the Ithaca formation. 

several sedimentary features are well developed in the rocks in the 
vicinitY' of Lucifer Falls.\! imluding current ripple marks that demonstrate 
that the general current direction was from northeast to southwest. More
over, there is a submarine erosion channel which shows well in the south 
wall of the gorge above Lucifer Falls o 
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View eastward before descending into the interglacial part of the Enfield 
Glen the eastern, over steepened slope of the caguya trough. 

Eastward from Lucifer Falls. The trail follows down the drift-filled 
interglacial vaJ:'1.9y and thence along the excavated part of interglacial 
valley. SUlphur falls and the Lower falls represent spurs of the inter
glacial valley upon which the post-glacial stream was superimposed. 

Re1llrn to Ithaca via Rte. 13. 
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TRIP B. CAYUGA INLET TROOGH 

FRIDAY AFTERNOON" 8 MAY" 2rOO P.~. 

Glacial and proglacia1 fe~tures of the southern part of Cayuga trough" 
between Ithaca and North Spencer, returnirg by way of Kichigan Hollow and 
Danby. Includes hanging deltas" kame and kettle topograph;y" marginal 
meltwater channels, end moraine, outwash plain" stream diversion and the 
upland surface. 

Route.. From Cornell campus desoe.nci irrlio cayuga trough to downtown Ithaca 
'6iiIIt on compound delta of four creeks. Valley fill more tbul 400 ft. 
thick. Bottomlands subject to flooding. South via Routes 13 and 34, 
leaving Ithaca city limits at 0.0 miles 
Turn left into Buttermilk Falls state Park at 1.3 miles 

stop 1. Buttermilk Falls. Lower portion of Enfield and upper portion of 
It.'fiaca farma tion exposed. Representa ti va of notched lower reaches of 
hanging valleys of ~ga trough but contrasts with gorges initiated prior 
to last glaciation. Buttermilk Creek was diverted by glacial deposition 
in its interglacial gorge. Hanging deltas exposed in gravel pits 1,0 
yards south. 

continue southwest on Route 13 to Inlet valley School at 1.9 miles 
Turn sharply right (north) on Route 13AJ proceed to Cay Glen at 2.7 miles 
TUrn left (west) on Cay Glen Road and enter upper gravel pit at 3.1 miles 

stop 2. Ccry Glen hanging deltas. Excavations by Rumsey Ithaca Corporation 
expose structure of massive deltas bull t into prog1acia1 takes Warren and 
Dana during recession of the continental ice sheet in late Wisconsin time. 
Coy Creek in incising a meander initially developed across the main Dana 
delta has imposed on it second order meanders controlled by bedrock joims. 
Meet bus at lower pit. 

Return south on Route 13A to Inlet valley School at 
Continue south on Route 13 over kame and kettle topography. 

Contrast steep southeast wall with gerrli1er northwest wall 
of ~a trough. 

Pass Enfield Glen and entrance to Robert H. T!:'eman state Park 
at 

Continue south on Route 34 to Newfield Station (Nina) at 
Turn right (west) following West Branch .8 mile toward 

Newfield to 
Turn left and immediately bear right at fork, climbing due 

south up the southwest wall of Cayuga trough to intersect 
Shaffer Road at 

4.4 miles 

6.0 miles 
8.1 miles 

8.9 miles 

9.5 miles 

stop 3. Shaffer Road overlook.. Meltwater from a proglacia1 lake briefly" 
ii"nPOnaed near New1reTd flowed through ice-walled channels, cutting'the ' 
bench followed southeastward by Shaffer B:>ad a.nd debouching across kame 
terrace to the southeast. View across stagnant ice deposits which fill 
the southern end of cayuga trough. 
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Continue south on Shaffer Road, turning left (east) on Piper 
st. at 10.7 miles 

Descend into cayuga trough over kame complex, via Piper St. 
to stratton 13.0 miles 

Turn right (south) on Houte 34 at stratton, riding across 
complex of stagnant ice deposits which mark mino~ glacial 
oscillations during downwasting of the cayuga ice tongue 
in recession from the Valley Heads te~ina1 moraine 

Route 34 climbs to 1130 feet, about 750 feet above cayuga 
Li\ke at 18.9 miles 
Tributaries to cayuga trough have entry angles pointing 
north, whereas tributaries to the through valley south of 
this point have entry angles pointing south, suggesting that 
the present depositional divide between. ,st. Lawrence and 
SUsquehanna watersheds corresponds 'approximately with an 
interglacial or preglacial bedrock divide. 

Highway passes onto outwash where moraine ridge curves south-
east at 19.2 miles 
Pitting and large kettle lakes (e.g. Spencer Lake) indicate 
outwash deposition onto unmelted stagnant ice. Valley Heads 
terminal moraine about 2.5 miles south of this point is 
largely buried in outwash. 

Turn left (east) on Michigan Hollow Road in North Speneer 20.5 miles 
Cross swampy edge of large kettle lake. Toward east side of 
cayuga trough road curves north to parallel low, narrow 
ridge which separates it from south-flowing Michigan Creek. 
Continue to Point 0 'Rocks 22.8 miles 

stop 4. Point 0 I Rocks. Ice and ice marginal depos its near the Valley 
Heaus-ma.xtiiiUiilcrowd8a Michigan Creek against the side of its valley, 
forcing it to cut a bedrock channel around this point. During ice wastage 
Michigan Creek deposited a fan into which it is nOW' cutting. Kame exposed 
in borrow pit .. 

Continue north from Point O'Rocks on Michigan Hollow Road. 
Moraine deposited by ice moving south down Michigan Hollow 
crosses valley at 
Kames exposed in cuts and gravel pits to east near road. 
Valley bottom widens northward wi th swamp and ponds, the 
remnants of a small proglacial lake imponded behind the 
moraine until drained by Michigan creek. 

TUrn left (northwest) on Route 96 in outskirts of Danby at 
Continue on Route 96 to moraine ridge trending northeast 

acros~ Danby Valley. At this point turn right (northeast) 
on Muzzey Road 

TUrn left (north) on patmore (Troy) Road at 
Road as here at 1500 feet above sea level on the glaciallY 
modified upland erosion sur face. View northeast across 
Hungerford, Snyder and Turkey hills at the edge of the 
deeply dissected Portage escarpm3nt. 

Descending the upper slope of Sixmile trough, cross rock 
bench at 
This bench at 1030 ft. is continuous northwest to the abrupt 
nose on South Hill which marks a former ice-walled spillway. 

24.7 miles 

28.4 miles 

30.6 miles 
31.7 miles 

33'.6 miles 



Here the waters of proglacial West Danby Lake in Inlet trough 
first escaped eastwsrd into Slaterville !ake in Simile trough 
just before the two joined to rom Lake Ithaca with outfiow 
southeast past White Church and Willseyville. 

25 

Turn left" (northwest) on Coddington Road at 
Enter Ithaca city l:ilnits at 

37.0 miles 
3B.3 miles 

Return through downtown Ithaca to cornell campus. 
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TRIP C. AROUND CAYUGA LA KE 

SA'IURDAY, 9 MAY, 8130 A.M. - 5.30 P.M. 

This trip is in two sections I Section 1 in a clockwise direction, 
Section 2 counterclocKWrse. Both sections WIll meet at Stop 5 for lunch. 
Note that Section 2 Will make the stops in reverse order, i.e., the first 
stop will be stop 7. 

Routes 

Section 1. 

Leave McGraw Hall, crossing downtown Ithaca to Bte. 96. North towards 
TrumansbUrg (Views-or-Cayuga Lake trough to right. Note southerly dip of 
rocks on east shore of Jake; prominent datum plane is the Tully limestone), 
to entrance to 

Taughannock state Park. East along upper '!aughannock creekl ex-
posures at middle part of ythaca formation; under railroad to 

Stop 1. Main Falls Lookout. EXposure of Geneseo, Sherburne, and 
IthacaTo"rmati'O'IiS"in gorge walls. Continue down hill to Rte. 89, sou.th 
across Taughannock Creek and present delta, with view on right of lower 
falls over Tully ;tinestone. Turn around and north on Rte. 89, with views 
of Cayuga Lake on right, 9 miles to 

Stop 2. Hubbard Quany. Contact of Geneseo and 81errurne formations, 
Middle-Upper Devonian boundary. Fossils. Septarian concretions. Con
tinue north of Rte. 89 to Town Line Road. West to junction with Rte. 96. 
west on Rte. 96 to OVid, north on 96 to junction with Bteo 414 at Ranulus 
Center.. North on Rte. 414 to Fayette. In Fayette, west on Poorman Road 
0.25 mile to 

Stop 3. Fayette Town Quarry. Upper Skaneateles (Levanna) shale in 
lower part-of quarry; lower part of Centerfield member in upper part. 
Fossils from both memb9rs; septarian concretions. Back to Fayette and 
north on Rte. 414 to Yellow Tavern Road (Country Rd. 121), thence east to 
quarry. 

Stop 4. Old Wolf Quarry (Warren Bros. Road Co.). Upper Onondaga 
limestone rSeneca member). Tioga metabentonite. Continue east on Yellow 
Tavern Road to Seybolt Road; north to first road east to canoga and Rte. 
89. North on Rte. 89 to 

stop 5. cayuga Lake state Park. LUNCH (1 hour). Continue north on 
Rte. 89"-to-juretion witllR€es. 5 and. 20. East across Montezuma. Swamp and 
Seneca River ( state Barge canal and C&y\lg& OUtlet) to junc tion with Rte. 
90. south on Rte. 90 through Cayuga to jumtion with Rte. 326. East 
then north to 

Stop 6. Yawger1s woods. walk west from road 0.5' mile to woods, 
througn-woOQs to outcrop of Manlius (Olney) limestone and oriska~ sandstone. 
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Fossils from Oriskany (sledgehammers UBef'ul~). Raturn via Rte. 326 to 
Rte .. 90, then south through Union Springs, Levanna, and Aurora to King 
Ferry and jumtion with Rte. 3413. South on Rte. 34B to road 0.7 1'id.le 
west of South Lansing leading down to Portland Point. 0.,5 mile to quarry 
entrance. 

Stop 7.. Portland Point~. Upper Moscow (Windaa) shale, TuJ.q 
l:ime stone, LOwer Geneseo shala--;----,ossUs. Alnoite dike. Low-angle thrust. 
Back to Wie. 34Bj east to south Lansing, sooMf on Rte. 34 to Ithaca 
(Cornell campus) .. 

section 2 .. 

Leave McGraw Hall, north on Rte • .34 to South Lansing. West on Rte. 
34B 0 .. 7 rue to roarreading down to Portland Point. 0.,5 mile to quarry
entrance. 

stop 7. Portland Point Qua~. Upper Moscow (Windom) shale, 'J.'Ully' 
1ilnestone, -:Lower Geneseo shale .. ~ssilso Alnoite dike. Low-angle thrust. 
Back to Itte. 34B, north to junction with Rte. 90 at King Ferry. West then 
north on Rte. 90 via Aurora, Levama, and Union Springs to junction with 
Rte. 326. East then north to 

Stop 6. Ynger's Woods. walk west from road 0.5 mile to woods, 
throug"li""Woods to ou'tOrop of Manlius (Olney) lft,mstone and Oriskan;y s~nd
stone. Fossils from Oriske.1\Y (sledgehammers useful!) .Baturn via Rte. 
326 to Rte. 90. North on Rte. 90 via Cayuga to junction with Rtes. 5 and 
20. West across Montezuma. SWamp and Seneca River (state Barge canal and 
cayuga outlet) to junction withRte. 89. South on Rte. 89 to 

step 5. Olyuga Lake State Park. LUNCH (1 hour). Continue south on 
Rte. 'B9to-Canoga. We-sr-to Seybolt Road. South then west on Yellow 
TaVGrn Road to quarry, 

Stop 4. Old wolf Quarry (Warren Bros. Road Co.). Upper Onondaga 
limestone [Seneca member). Tioga metabentonite. Continue west on Yellow 
Tavern Road (County Rd .. 121) to junction with me. 414. South on Rte. 414 
to Fayette.. West on Poorman Road 0.2, mile to 

stop 3.. Fayette TOW'n Quarry. Upper Skaneateles (Levanna.) shale in 
lower part-of quarry; lower par'£ of Centerfield metmber in upper part. 
Fossils from both members; septarian coreretions. Back to Fayette. South 
on Rte. 414 to junction with Rte. 96 at Ranulus center. South on Rte. 96 
to Ovid, then east to Town Line Rood, and contirmi~ east 2 miles to Rte. 
89. south on me. 89 to Lively Run and 

StOP 2. Hubbard Quarry. Contact of Geneseo and Sherburne formations, 
Midd.le-Upper Devonian boundary. Fossil!. septarian concretions. Continue 
south on Rte. 89 to Taughannock ste. te Park, orossing bridge over 
'nlughannock Creek (view to right of lower falls over resistant TUlly 1ilne
stone), turning around in parking space and back across creek and up road 
north side of gorge leading west to 
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stop 1. Main Falls Lookout. Exposure of Geneseo, Sherburne, and Ithaca 
format:rons":'"in gorge walls. continue .up hill, under railroad bridge and west 
along Taughannock Creek (exposures of middle Tthaca formation) to junction 
with Rte. 96. South on Rte. 96 toward Ithaca. Views of Cayuga Lake to left. 
Note souther~ dip of rock5 exposed along east shore of lake; prominent 
datum plane is the Tully limestone. West across Ithaca and up hill to 
Cornell campus. 





DESCRIPTIQN OF STOPS, TRIP C 

Taughannock Falls, 'nlughannock State Park" 2.5 miles southeast 
of TI"WIBnsrurg, Tanpkins County. 

(See sketch on opposite page,) 

29 

The main falls is at the OOad or a deep post-glacial gorge one mile 
long, with walls from 200 to nearJ.y 400 feet high. The falls is determined 
partl:y by too superior resistance of the Sherburne-Ithaca sandstones and 
shales with respect to the weaker underlying Geneseo black shale, and partly 
by the jointing. The upper 90 feet of the Geneseo is exposed in the gorge 
walls from the level of the plunge pool to a point, marked by' change in 
lithology and color, about halfway' up the falls. '!be full thickness of the 
Sherburne (about 150 feet) is exposed above the Geneseo, and about 50 feet 
of the overlying Ithaca caps the top of the wall on either side of the 
falls. The c ontac t of the Sherbu"ne and Ithaca is marked by' the Warrenella 
laevis zone rather than any significant lithologie change. 

TO the left of the base of the falls are several ver,y thin (0.2 to 1 
inch) altered alnoite dikes in the N-S joint planes. 

At the mouth of the gorge on the lake is the lower falis, 15 feet 
high" over the resistant Tully limestone (15 feet thick) between the weak 
basal Geneseo above and the weak shales of the upper Moscow fornation 
below. 
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stop 2. Hubbard Quarry, on Rte. ~9 at Lively Run, 1.5 miles northeast of 
-- - Interlaken, Seneca County. 

This is one or the few places in this region where the contact of the 
Geneseo black shale and the Sherburne !ormation--and the boundary between 
the Middle and Late Devcmi.a.n--can 'be studied at close range. 

Section in the Hubbard QUarry: 

Sherburne fIn. 101 

limey bands with Pontic eras , Cladochonus 
---~--------

~il~~~; lst appearance of Ponticeras 

Geneseo bl. she 6' 

SeptariW)1 

In the upper few feet of the Geneseo, typical fossils of the black shale 
phase occur: 

Bat'roisella sIB tulata 
6rbiau!oidea lodinsis 
S6hizobolus tru.nea tUs 
teiorhj"riChilS quaaricosta tUB 

?tetochaenia f'ragilis 
Ponticeras perlatum 
Tornoceras peracutum 
FiSh and pla rit fragments 

P. perlatum and T. peracutum are especially important, for they first 
appear at this horizon and eXtend upward through the Sherburne into the 
lower part of the Ithaca fonnation. Pontic eras is characteristio of the 
lower part of the Manticoceras Zone which markS the base of the Upper 
Devonian throughout the world. 

The septarian concretions in the upper Geneseo are almost wholly un
fossiliferous but do contain an interesting variety of minerals I barite, 
calcite, ankerite, quartz, marcasite, sphalerite, and galena, in order of 
decreasing abundance. They have not been studied since Martens I brief note 
in 1925. 

In the lower Sherburne the following fossils occurs 

Cladoc honus sp. 
Leiorhynchus--quadricostatus 
LOxonema noe 
Palaeotroc-nuB praecursor 

Panenka ap. 
breVicon~ nautiloids 
ponticeras perlatum 

This fauna of mixed benthonic and p:lagic types is similar to the 
"Naples fauna" of the West River shales farther to the west. The basal 
zone, exposed in the quarry, has been correlated with the Qenundewa lime
stone to the west but is probably older, and the lower part of the 
Sherburne is equivalent to the upper part of the Geneseo to the west. 
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stop 2.- Fayette ~ Quarry, 0.25 mile west of Fayette, Seneca County. 

This quarry, operated by the town for road material, exposes the upper 
part of the Levama member of the Skaneateles fGlrmation and the lower 20 
feet of the overlying Centerfield member. It is a good collecting site 
for the dark shale Leiorhynchus fauna of the Le~nna ~d the mare normal 
bottom Tropidoleptus fauna of £he Centerfield. 

Section in Fayette !~ QuaITyt 

lower Centerfield - 20 1 -- -- ---

septarimn 

upper Levanna - 401 

The 1evanna is a dark, almost black shale with a typical dark shale 
fauna of mostly pelagic formsl 

Leiorphynchus multicostus 
Ambocoelia umbonata 
Strophalosia truncata 
ChOnetes scitula 
orbicU1oiae~ia 
Nuculites 
stjliolina fissure1la 
Tornoceras uniangulare 
Lyrioceras 

Palaeone i10 
BuchioIa halli 
panerika 
Pterocbaenia fragilis 
Bucanopsis leda 
Euryzone ruguIata 
Geisonoceroides 
Michellnoceras 
Spyroceras 

Terrestrial plants from the lands to the east drifted into thiB area. 
and their carbonized remains are not uncommona Drepanophycus (lycopsid), 
Hosttme11a, Loganie1la (psilopsids), and macerated pieces of the seed-fern 
Eospermatopteriso Fish remains, especially fragments of the armor plate 
of ninichtnys halmodeus, have been found. 

In the light~~-colored, slight~ calcareous, worm-riddled bands near 
the top of the Ievanna, a more normal benthonic fauna occurs with Phacops 
rana, Mucrospirifer, Brachyspirifer, Chonetes coronata. Large specimens 
~goriiatites vanuxemi have recently been found in these layers. 

The lighter-colored, slightly calcareous, drab-weathering Centerfield 
in the upper part of the quarry represents the lower part of the member, 
and is here rich in pelecypods such as Avicu10pecten princeps, Acttnopteria 
decussata, Modiomorpha mytiloides, and 1eiopteriaj and well-preserved 
brachiopods~ Meristella barrisi, Tropidoleptus carinatus, Spinocyrtia 
granu10sus, Fimbrlspirifer venustus, and Brachyspirlfer audacUlus e 
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StoP~. Old Wolf Quarry, 1.75 miles west of canoga, Seneca county. 

At this locality most of the upper member of the Onondaga, the Senaca, 
is exposed. '!he quarry has been worked off and on for at least a century, 
ani recently has been re-opened by Warren Bros. Road Co.; to provide crushed 
stone for bituminous paving. 

Section in the !olf .9uarry: 

\ L 1: :1 
-~-\--IIIII/IP.l.I-+:r:--:,,=--~-,:--""L::I-~"""I __ zo_ne_ K - Chonostrophia reversa 6' 

Zone J - pink Chonetes (£. lineata) 4·' 

Zone I 6' 

H - Tioga metabentonite 6" 

Zone G - Moorehouse mb. 

i The Tioga metabentonite, a pale greenish-gray cl.8.yey ash layer wide-
spread in New York and Penns,ylvania, lies about a foot below the floor of 
the quarry, about 14 feet below the top of the Onondaga formation. East
ward from here it is found progressively nearer the top. At Cherry Valley 
it is 6 feet below the top, and still farther east both it and the over
¥ng Seneca member must pass laterally into the overlying Marcellus, 
indicating the time-transgressing nature of the Onondaga limestone-older 
to the east, younger to the west. 

stop 2.- cayuga Lake state Park. Innch (1 hour). 



PRE-ONONDAGA PALEOGEOLOGY, CAYUGA LAKE BASIN 
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stop §.. yawgers 'Woods, 2 miles northeast of Union Springs, Cayuga county 

Here the resistant Oriskany sandstone, a single bed 4 feet thick, 
ou tcrops in the woods a half mile west of the road, where it forms a low 
escarpment facing west. A few feet of Manlius (Olney mb.) limestone can 
be seen below it and one or two feet of the basal Onondaga (Springvale and 
Edgecliff mbs.) limestone rest on top. 

Section at yawgers Woods: 

, , .. .. " .. . . .. ~ - - ... . .. ~ ............ -... --.. - .. ----~ .. .. 
. . , , . -- .. ~ .. ..... - -- - - ~ - - - ~ ---~--~ ~---.-

... ..- --
... - - - .... -.. -;: : -- - .. ..:: - .. -

(Concealed) 

Onondaga limestone (Edgecliff 
,mb. with Springvale hcrizon 
in base) 2' --
Oriskany sandstone 

Manlius (Olney mb.) ls. 4 ' 

(In a creek less than 1000 yards to the south the Oriskany is absent 
and the Onondaga lies direotly and disconformably on the Manlius. The 
Oriskal\V is absent fran the opposite side of the lake westward to Buffalo. 
The sandy Springvale horizon in the base of the Onondaga has often been 
mistaken for the Oriskany in the areas where the latter actually is lack
ing. For the distribution of the oriskBny in tll3 cayuga Lake Region see 
the map on the opposite page.) 

This is one of the oldest-known and most famous of American Devonian 
fossil localities. It was visited as earlY as 1810 by De Witt Clinton, 
later governor of the state: 

"The higher stratum is canposed of limestone /OnondagaT, and 
the next adjoining one of sandstone /~iskany7 embedded with. 
marine substances. There is but one -stratum-of sandstone, of the 
thiclrness of two or three feet, and below and beneath as well as 
above it there is limestone /rower ls. = Manlius7. The sandstone 
contains several marine shelIs, which appear toOe strange, and I 
should therefore pronounce them marine. There are littoral ones 
also, such as scallops /probabl1 Costispirifer arenosus7 and in 
one instance a periwinkIe /platyceras?/ was found and sent to 
Peale's Museum in Philadelphia. 'One Strange substance is larger 
than a scallop, and one is like a horse shoe in minis ture 
/HipparioIJlfX proximus7 •••• 'Ibis collection of sandstone demont;Jtrates 
the eXis'£ence of the-ocean here." 

A few years later (1815), Clinton remarked of these fossils: "These 
petrifactions are worthy of a more minute examination. I have no doubt 
but that a very interesting set of shells might be made from this immense 
stratum of sandst one 0 " 
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In 1819 David ThOOl8.s of Aurora noted that the fossils in the sandstone 
were mostly in the bottom of the bed, due to the "shells sinking more 
speedily than the sand" in the Flood, i.e., diatactic settling of the 
sedimentologists& 

Benj amin Silliman sent some fossils from Yawgers Woods to Alexandre 
Brongniart in Paris in 1820. Brongniart was unable to name them: " ••• 
the sandstones of cayuga, containing terebratulids Which I shall perhaps 
be able, at some future time, to give you the exact name." ~ 1"829, how
ever, Brongniart was able to correlate, more or less correc tly, !tle gres 
blanc de cayuga" with sandstones of Devonian age in Europe, but it was 
marw years before COnrad, Hall, and Vanuxem, figured and described the fos
sils of the OTis ka ny • 

Fossils are scarce in the Manlius at this locality. The fauna is 
small, consisting of benthonic forms indicative of hypersaline conditions, 

Howellella vanuxemi 
Brachyprion varistriata 

Leperditia alta 

Schuchertella interstriata 
Tentaculites 

The fauna of the Oriskany is characterized especially by large 
brachiopods in anormous nmnbers, with occasioml pelecypods and gastropods 
but few other fonns: 

costispirifer arenosus Bensselaeria ovoides 
Acrospirifer murchisoni Hipparionyx proX1mus 

Costellirostra peculiaris 

Only the lo~st one or ~o feet of the onondaga limestone cap the 
Oriskany at Yawgers Woods, representing the basal Springvale sand horizon 
(Zone A of Oliver, 1954), and the lowest beds of the Edgecliff member 
(Zone C of Oliver)o Collecting is poor, but some loose blocks of the 
Springvale in the field at the east edge of the woods contain corals and 
the black, phosphatic sandy nodules characteristic of the Springvale. 
Purple nuorite is sometimes found in intradissepimental cavities in the 
corals. The Springvale represents weathered Oriskany reworked qy the 
westwar~-tranagressing Onondaga sea. 
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CAYUGA LAKE 

el. 382 

I in. • 600 ft. 

PORTLAND _POI~T 
QUARRY 

Glaciated Surface 
of Tully 

quarry 
floor 

(Moscow sh) 



Portland Point Quarry, 1 mile southwest of South Lansing, 
Tompkins county. 

This quarry, from which the Tully liIlEstone was formerly taken for 
cement manufacture, and now worked for riprap and road stone, is one of 
the most fossiliferous localities in the Cayuga Lake Basin. OVer 100 
species of corals, bryozoa, crinoids, brachiopods, pelecypods, gastropods, 
cephalopods, and trilobites, have been collected from the top few feet of 
the Moscow shale exposed in the floor of the quarry. 

The quarry is situated on the crest of a low anticlinal axis. At 
the south end i~ a low-angle thrust fault overthrust to the northwest. On 
the east sige of the quarry i~ a serpentinized alnoite dike about a foot 
thick' folloWing one :or" the N-S joints. Glacial striae are exPosed on the 
surface of the Tully limestone at the north end. 

Section' in the Po-to'nand Point Quarry z 

Geneseo bl. she 15' 

---
coral bed 

Tully Is. 16' 

"" 
Moscow she 

dike 

'!he black, bituminous Geneseo shale is sparsely fossiliferous, but 
contains a mixture of pelagic marine fossils (Orbiculoidea, Styliolina 
fissurella, linguloids, Paracardium., Leiopter:1a, Tornoceras uniangulare), 
freshwater fish (DiriichthY's, crossopterygian scales), ana: land plants 
(Aneurop~on) • 

The Tully limestone is fossiliferous, but fossils are hard to ex
tract. The guide fossil Hypothyridina. venustula is found in clusters in 
the lower part of the basal bed. 'ihe th1n dark shaly bed, packed with 
corals, in the upper part of the Tully, is a widespread datum plana from 
Skaneateles- Lake across the cayuga Lake Basin nearly to the western limits 
of the Tully east of Canandaigua Lake. The c orals of this zone- ' 
HeliOPhlllum, Heterophrentis, Siphonophrentis, Cystiphylloides-, Favosites, 
ana: Alveolites, are not found in the TUlly outside of this bed, aIi'l 
represent a recurrence of Hamilton forms. 
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The upper 5 feet or so of the Moscow formation (Windom member) exposed 
in the quarry floor, is very fossiliferous. The fauna is the typical normal 
shale Tropidoleptus fauna. ESp9ciaIly abundant or characteristic area 

Corals: 

Amplexiphyllum hamiltoniae 
BethaI\VPhY11um robUstum 
Clstiphylloides americanum 
Eridophyllum archiaci 
Favosites bamiitoriiie 

" turbinata 
n arbuscuTh 

Bryozoa I 

Fenestrellira spp. 
FistUlipora fru~cosa 

II furcata 
PtUopora striata 

Brachiopodsz 

Athyris spiriferoides 
Atrypa "reticularisff 
BrachYspirifer aUdaculus 
camarotoechia sappho 
Chonetes coronatus 
Cryptonella planirostra 
cyrtina bamiltonensis 
DouVill!na iriaeqUistriata 
ElYtEa fimbriata 

Gastropodsg 

Naticonerna lineata 

Pe Ie cyp ods t 

Actinopteria bQYdii 
II decussatao 

Aviculopecten princeps 
cYP~lcaraelli Eellistriata 
Gramm1sia arcuata 
Leiopteria greeni 

Cephalopods I 

Michelinoceras sp. 
Nephriticerina }Uvenis 

Trilobites-: 

Dechenella rowi 
Dipleura deKaYf 

Heliophyllum haIIi 
Heterophrentis spp. 
StereoIasma rect.a""" 
stewartophyllum intermittens 
TrachYPora vermicUlosa 

(= 10 romingeri, T. limbata) 

POlypora multiplex 
SUlCoretepora incisurata 
Taeniopora exigUf 

Megaetrophia concava 
Mucrospirifer mucronatus 
Pholidostrophia nacrea 
protoleptostrophIa perplana 
Rhlpidomella vanuxem.i 
sptnocyrtii granulosa 

It marcyi 
Stropheodonta demIssa 
Tropidoleptus carinatus 

Platyceras erectum 

~iopecten interradiata 
MOdiomorpha mytiloides 
Goniophora hamiltoniae 
Palaeoneilo muta 
Plethomytilus-oviforme 

Spyroceras sp. 

Greenops boothi 
Phacops rana 
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