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INTHOLUCTICN
kurpose

The basic objective of this paper 1s to reconstruct the
history and manner of deglaciation in the Cherango Hiver area
of New York. To accomplish this objective it was necessary
(1) to evaluate the planar-surface features within the
Chenango Piver valley ard parts of the Susquehanna and
Unadilla tiver valleys with respect to the manner of
deglaciation (2) to map the surficial geolesy and evaluate
the sediments deposited and landforms created (3) to
delineate between the "sBirzhamtor" and "Olean" type sedi-
ments, and (&) to recornstruct a llelstocere history with
the relationship betweer cSlaclal 4rift and the retreating
ice margin.

In this study the arnswers to several importanrt prétlems
gr& delireated: (1) the Zirchamton problem--the spatial
and temporal relations of two litholozically distinct,
rappable urits, the Zinzhamton and the Glean (2) the plenar
surface-terrace protlem--the orizin of prorinent, flat,
subhorizontal surfaces within the confires of the trurk
and tributary valleys; tnese surfaccs are generally areally
extersive and occur above the present river level, and
(3) the problem of ice retreat--the characterization,
delineation, and irterpretation of ice margin sequences toth

in the valleys and in tre urlands. Iart of the problem of.




jce retreat 1s the time and space relations of the valley

and upland ice margins,

General Background

Geoxrarhic setting

The study area 1s bounded on the west by the Finzer
Lakes, on the east by the western Catskills, on the south
by the fennsylvania-New York boundary, ard on the north
by the Fohawk Valley. The reglon 1 covered by the
Binghamton, Minevah, Leposit, Greenc, Oxford, Unaiilla,

horwich, few Berlin, ard lkorrisville U.5.G.3. quadrangles

(1:62,5000 series) (Fig. 1). The study area, with a total
relief of 1140 ft, has a more subiued landiscare to the
north towards the Valley heads moraine. 1ILocal relief in
the vicinity of the city of Binshamton is 1037 ft (240 to
1877 ft). The local relief near the city of horwich 1is
9€0 ft (1C00 to 1980 ft)., The Morrisville area local

rellef 1s 665 ft (1275 to 1940 ft).

Geolosic Settinz

The Cevonian bedrock in the stuldy area is divided irto
six groups (Broughton, 1962). The Lower dest Falls, Sonyea,
and the Genesee Groups are Upper Levonian; the tamilton
Group 1is NMiddle Levonian, ani; the Cnondaga Lirestone and
Helderberg Group are Lower Devonian. The Upper and Middle

Devonlan units are composed of intertvedZed zray shales,
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Figure 1. General location of the study area 1in
New York., Letters refer to 15'
(1:62,500) U.S5.G.S. quadranzles.
A. Binghamton; B. Ninevah; C.Derosit;
D. Greene; E. Oxford; F, Unadilla;
G. Norwich; H. MNew Berlin; I.korrisville.

siltstones, and sandstones. The Lower Devonian units are
limestone. Bedrock is generally mantled by till in the

uplands and by stratified drift in the valleys.

In the study area, only materials from Wisconsilnan
time are preserved. Crowl (1972) indicates there are
isolated remnants of Illinoian age deposits (?) south of
the Wisconsinan glacial border in fennsylvania. The
materials in the Chenango Hiver valley, and vicinity, are
of the Woodfordian Stadial, indicated by the radiocarbton age
of 16,650 + 1800 yr B.F. (BGS 86) from a kettle hole bog

associated with retreatal ice margin zone 1 (Flate 1).




Hydrography

The major fluvial systems within the stuly area are the
Chenango and Unadilla kivers, and parts of the Tloughnioza,
Otselic, and Susquehanra hkivers (Fiz. 2). These dralnages
are all parts of the much larger Susquehanna hiver basin
in Mew York State. The Chenango (iiver 1s 80 mi long ard
flows generally south to southwest. The combined Unadlilla-
Susquehanna iilver system 1s 77 mi long and also flows
generally south to southwest. The rivers presently flow
on thick accumulations of glacial, glaciofluvial, and
glaciolacustrine sediments. The thickness of these sedl-
ments may in places be as great as 350 ft. The average

thickness of drift in the valleys i1s about 100 ft (I'ig. 3).
Frevious Work

A surmary of previous investigators who nave worked in
the vicinity of the study area and the pertinence of thelr

contribution to the present study is shown in Table 1.
Techniques

Field. Fileld work was conducted durine the sunmers
of 1969, 1970, and 1971. The major part of the time was

spent in reconnaissance of the region, along all passable

roads. All visible glacial deposits, toth in the valleys

and the uplands,were mapped on 1:24,000 base maps. lany

of the mourtains were traversed in an attempt to delineate
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morcinal deposit
depth varioble

Helative thicknesses of glaciofluvial materials
within the Chenango,Susquehanna, and Unadilla
River valleys (after Hollyday, 1969).




Table 1. Summary of previous workers, thelr contribution, and the pertinencé to the
present study.
Author Contribution Fertinence to

present study

Upham (18£79) iteported on "terminal moraine" in ta,
Charberlain (1E83)
Lewls (lE&4L)
Brigham (1€97) FKecoznized extent of sediments within
Chenango itiver valley from EBinghamton
north to Mohawk Valley; indicated
glaclers retreated from Bin:hamton
with important pauses, or readvances,
near Chenango Forks and Oxford.

Described characteristics of Valley
Heads moraine near lFinger lakes

Tarr (1905)

PCescribed water-laid derosits in
upper Susquehanrna Valley and
tributaries (Chenanzo and
Tioughniorn)

Fairchild (1925)

Delineated three areas of glacial
deposits-Ulean material at the
terminal roraine; Susquehanna Valley
kames; Valley Heads moralnes

Fairchild (1932)

NacClintock ard lamed the Susquehanna kame area the
Apfel (1944) Bin-hamton moraine, from a
Elrghamton glaciation; Valley Heads-
yourngest wilsconsin, Binghamton-
middle wilsconsin, Olear-oldest
«lsconsin; higher ils, ig, meta,
red ss in Einghamton than Olean

Location of termiral moraine
in la.

Suggested two areas to
examire closely, Chenango
Forks and south of Cxford

Delineated Valley Heads
boundary

Irdicated importance of
zlacial meltwater deposits
in study area

Irdicated importance of
Susquenhanna Valley kame area

Delireated Elnghamton as
separate advance



Table 1. - cont.

Author

Contribution

Fertinence to
present study

reltier (1949)

Denny (1956)

Connally (1960,
1964)

loss and titter
(1962)

Lenny and Lyford
(1962)

Coates (1963)

Correlated terraces on Susquehanna in
Ya., with pre-wiscorsir, Olean,
Binghamton, Valley Heads, and lMankato
advances ir ! .Y.

«uestioned the presence of Einzhamton
advance 1n the Flmira reglon; the
Binghamtor deposits may be north of
Valley Heads Yorder and covered by
it; incorporated within the Valley
Eeads; or complete change in
character of raterinls between
Binghamton and clmira

Indicatel 2inchamton related to the
Valley Heads advance

Binghamto. rot a separate advance,
phase of Olean; Valley Heads drift
north of Valley Heads moraine; Clean
2rift south of Valley Heads moralne

Olean 1ce sheet at maximum extent

di4d not bullé a prominent moraine,
nor construct any moralne south of
the Valley Heads moraine, nor deposit
any prominent glaciofluvial features
within 15-20 mi of the drift border

Sirgle ice sheet deposited what hai
been called Clean and Binghamton
advances; Clean as upland faciles,
Binghamton as valley facies

Found terraces to mratch
each aidvance

Coubtful presence of
Bingharton in Elmira
region

Binshamton related to
Valley Heads

EBinghamton not separate
advance

Extent of glaclofluvial
deposits at drift border

Uplan? and valley facies



Table 1. - cont.

Fertinence to

present study

Fuller (1965) Summary of the quaternary of h.Y.5.3 vescriptions of drift sheets
descriptions of Olean, Binghamton,
and Valley Heads drift sheets

Author Contribution

Coates (1966a) Asyrmetry of north and south-facing T11l shadow on south-facing
hillslopes; till shadows hillslope

Hollyday (1969) Thicknesses of aquifers within the Thickness of drift within
valleys in the Susquehanra Liver the valleys
bacin

Bloom (1971) Glacial-eustatic and isostatic controls Backwastinz-downwasting model
of sea level since the last glaclation for dexlaciation

Cadwell (1972) Delineation of valley and upland 6 retreatal ice margin zones

retreatal ice margin zones of

retreating woodfordian ice cheet
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preclse boundaries between a constructional glacial feature
and the bedrock valley walls (with or without tlfl and
colluvium).

Elghty-six samples were collected from 58 localities.
Fighty samples were from glaciofluviatile sediments and
6 were from tills. A corplete stratigraphic section was
drawn for each exposure irdicating sample location within
the exprosed face or outcrop. Samrles were obtained either
as grab samples, from across the entire face at the locality,
or from specific derositional units. Jedimentary analyses
were conducted in the laboratory.

Wood and other organic materials were obtained from a
core in a kettle hole btoz that is located north of the
Chenango Valley State rark, and 300 yds southeast of the
bridsge across the Cheranzo tAver at Chenango Forks, New York.
Fourteen grams of wood was obtalned from a sandy-clay zone

at a depth of 2G6-31 ft.

Laboratorv. To aralyze 49 samples, each was shaken with
a o-Tap for 15 mir through 11 sieves at whole # intervals
(-4 to &4¢, 16 to .0AL mm). The sediment on each sleve was
weilghed for cumulative welsht-percert distribution. Mean,
standard deviation, skewress, and kurtosis were calculated by
the graphic method of Folk (196€). A pebble count of 100
grairs, each larger than 4 mm (-2¢), was made on 63 glacio-

fluvial samples, to determine percentages of limestore, reid

sandstone, crystallines, chert, quartzite, and local siltstone,




11
sandstone, and shale.
Definitions

Definitions of possibly unfamiliar terms used in this

study are presented in Table 2,

Table 2. Definition of terms.

Ablation till--4rift bellevei to have been deposited from a
superglacial position throuzh the meltinzg of underlying
staznant 1ice.

Backwasting--the melting backward (up ice) of an ice frontel
marcin.,

Binghamton--the term given by FkacClintock and Apfel to a
proposed separate glacial advance in the vicinity of
Binshamton, N.Y.

Downwasting--the diminishing of glacier ice in thickness
during ablation.

Erratic--a transported rock frazment differert from the
bedrock on which it lies, eilther free or as part of a
sediment.

Exotic--~rock fragments introduced from other regions. An
exotic 1s an erratic of material alien to the watershed.

Facies--11thologically distirct units deposited by the same
retreating ilce mass.

Lateral charnel--channel carved by meltwater flowing lateral
to the Aces

Local--sandstone, siltstone, and shale derive? from bedrock
within the stuly area,

Lodzment t1l1l--ti1ll deposited beneath a moving glacier,
characterized by compact fissile structure and stones
oriented with thelr long axes parallel to the direction
of flow.

Munatak--an isolated hill or peak which projects through the
surface of the glacler.

Olean--the term proposed by MacClintock and Apfel for a
separate glacial advance, the type locality is Clean, Mh.Y.




32

Table 2. - cont.

Outflow channel--channel carved by meltwater flowing from the
ice margin, usually across a bedrock divide.

planar surface--depositional features that are flat to
subhorizontal on the upper surface; generally within
the confines of the valley.

Polar ice sheet--a cold ice sheet with the temperature well
below the pressure melting point.

Kiegel--the tread of a stairlike longitudinal profile of
bedrock in a valley.

Stagnant ice zore--topography created when an ice sheet
retreats by downwasting,or backwasting, such that dead
ice becomes separated from the active ice front and
drift is deposited onto the melting ice.

Temperate ice sheet--a warm glacler at, or near, the pressure
melting point; during winter the upper surfaces are
frozen.

7411 shadow--thick accumulation of till on south-facing
hillslopes.

Umlaufberg--an isolated bredrock hill (outlier), within the
confines of the valley; surrourded by glaciofluvial
sands and gravels,

Valley Heads--term given to the late Wisconein glaclal
advance, at the north end of the study area.

valley ice tonsue--southerly protuberarce of ice remaining
in the valleys during the retreat of the ice in the
uplands.
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GLACIAL ELOSION

Frosion is demonstrated by through valleyec, outflow
channels, lateral chanrels, riegels, striations, and depths
of glaclal erosion. Where bedrock 1s not weathered too
deeply, striae record directions of movements of abraiding
material transported by the ice. 3Striations trend from
due south to & U4 W and averasge atout 5 30 W. Fost of the
bedrock is friable sandstone,siltstone, ani shale; conse-
quently, striac are not usually preserved,

Within the gzlacliated Appalachian tlatecau of hew York
are deep valleys, (¢.z., the Finger Lakes) that were carved
by the advancinz zlacler irto the then north-flowing stream
valleys. These are called "throuzh valleys" because the
glacler cut a channel throuszh from ore drairage basin to
another. Cther, less promirent, valleys (e.z., the Chenango
River valley) are alco "through valleys" but have thick
accurulations of drift in the headwater rezion. Fisure U
is a cross profile of the east tritutary to the Chenanso
River, ard is located in the vicinity of Ladison., Well data
in the area sug<est that the valley floor is at least 210 ft,
and rmay be as great as 290 ft below present river level.
Pizure 5 is a cross proflile of the Chernango iiver valley
south of the villace of Greene, and 1llustrates the parabolic
shape of the bedrock walls. It is estimated that the bedrock

floor has been deepered about 410 ft. Fizures 6a and 6b

are cross profiles of the Genegantslet Creek near Greenc, ani
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Figure 4.

Cross profile of the eastern tributarles to
the Chenango Hiver valley at Bouckville. The
sugsested valley bottom configuratlion 1is
based on well data.
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Figure 5. Cross profile of the Chenanzo HEiver
valley at Grecne. +ell data suggests
the valley bottom configuration. The
dashed line above the valley bottom 1is
an estimate of the preglacial valley
profile.
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the Chenango Liiver valley at Hillcresv, rpspgttively. with

340 ft and 260 ft of bedrock removed. It is not known whether
the erosion of these valleys resulted during ore or multiple
glaciations. Coates (1966b)sugzests a multicyclic theory

for evolution of the Finger lakes in hew York.

Outflow chanrels and lateral channels result from the
erosion by meltwater at an ice rargln. Arn outflow channel
forms when meltwater flows from the ice orto bedrock, and
carves a charnel. A reconstruction of the relationshlp
between a retreating ice sheet and the outflew charnel is
preserted in llgure 7a. With contirued meltirg of the 1ice
sheet a lake will develop between the 1ce and the tedrock
walls, and the outflow charrel may still drain the lake
(Fiz. 7b). £vertually, the 1lce will melt sufficlertly to
permit drainaze to te established ir a tributary channel
thereby draining the lake, and forming a lateral charnel
(Piz. 7¢).

The steplike appearance of the bedrock floor in the
longitudiral profile of the Chenango “iver valley sugzests
the erosive effect of the aivancing ice; the steps are
krown as riezels (Fiz. 8). The steerening of a river valley
into riezels ard tasins results elther from the ccrstriction

4of the bedrock walls of the valley, or from the confluence

of the glacler ice at the junctlon of two stream valleys.
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Figure 7. Lllan diazram of upland ice

retreat.

e.lce asainst mountain, with
meltwater flowing through
outflor charnel.

b.Shaded area represents cde-
glaciated part with prozlacial
lake and delta. Meltwater flows
through outflow charirel.

c.Continuinzg ice margin retreat
with lake drains; outflow channel
abandored; and incisement of
lateral chanrel.
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8 HATABATAL ICE PA<GINS

The Valley Ice Torgue

The retreat of the Wisconsinan ice sheet 1s characterized
by protuberances of lce remaining in the valleys as the ice
retreats in the uplaris., These 1ce masses left in the valleys
are herein referred to as valley ice torzues. An ice tongue
may extend down valley a few hundreds of feet to several miles

beyond the upland margin (Fiz. 9). Meltwater flowing from

the upland margin 1< forced to flow tetween the ice and the
bedrock walls, creating a unique ard diagrostic suite of
deposits.

With contirued retreat of the valley ice tongue, sedi-
mentary deposits remain against the valley walls. The upper
surface of these features are flat to subhorizontal, commonly
areally extensive, and will be termed planar surfaces. A
longitudinal profile of the Cherango hiver valley (Fiz. 10) |
contains the locatior of all mapped plarar surface features
within the valley. Surfaces have been reconstructed (center
diagram) to represent the surfaces used by meltwater durirg
the retreat of the ice. The meltwater surfaces grade upward
to a position that was in contact with the ice. As the margin
retreats the meltwater assumes a progressively lower position

for that particular margin. Thus lower surfaces are of younger

age. There is a valley tongue sequence of retreat for each
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Streams flow lateral
to the ice: drift
dams the valley

Associated stream
aond lacustrine

deposits

Depositional
mosaic

Figure 9. Diagram of a retreatinzs ice
torgue marzin and the deposi-
tional mosailc.associated with
the retreat.
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of the ice margin positions.

gsedimentary Farameters

Samples for analysls were obtained from 63 locations.
A rock count of 100 specimens was made on each sample,
specifically roting the percentazes of limestone, locals
(sandstone, siltstorne, and shale derived from within the

drainage basin), and exotics (metamorphic and igneous rocks

derived from outside the dralnage basin). Figure 11 summarizes

the lithologzic percentages end the sample locations. Cn the
basis of rock counts the study area 1s divided into four
l1ithologic facies. The differences are based on the percen-
tages of rerresentative rock types (limestone, locals,
exotics, and red sandstone). A chl square test was conducted
and significart differences were obtalned at the .01 or

99% level of confidence, substantiating the presence of

four facles. These data are summarizedi in Table 3.

The percentage of each litholosy chanrges in a down-

stream direction (Fig. 12). Fercentages of limestone decrease

downstream along the Chenango !tiver. The percentase of
exotics decrease along the Unadilla Siver ard there is a
corresponding increase of local materlals along both the
Chenango and Unadilla itivers,

A summary of ¢ values from the cumulative wileght-percent

distribution curves and the calculations of mean, sorting,

skewness, kurtosis, and median are sumrmarized in Appendix C.
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Table 3. Facles and their

percentage by composition.

LUCATION

LITHOLOUGY

limestone locals exotics red ss no.

Cherango 25.86% LE,L? 18..23 8.&2

Tributary . 2B 85.71 4,28 9.71

Susquehanna 1.09 g£2.81 5.54 10.54

Unadilla 5.36 59.81 2L.,00 10.91

DATA FUHR CHI SQUAHED TEST

LUCATIUN LITHULGGY Total (0)
limestone locals exotics . red ss

Chenanzo £50 1532 612 306 3400 0 =
434,35 205%.57 517.56 33352 g =
255.8 %6.9 1723 2,02 (0-z

Tributary 2 602 28 70 700 (C)
101.78 423,00 106.56 68.67 (E)
97 .8 74.1 5749 . 0257 (C-=

susquehanna i 13 Ab 121 1100 (o)
159.94 664,71 167.44 107.90 (e .

).6 92.7 75.5