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Hydrogeology
of the
Stratified-Drift Aquifers in the Cayuta Creek and

Catatonk Creek Valleys in Parts of Tompkins,
Schuyler, Chemung, and Tioga Counties, New York

By Todd S. Miller and Lacey M. Pitman

Abstract

The surficial deposits, areal extent of aquifers, and
the water-table configurations of the stratified-drift aquifer
systems in the Cayuta Creek and Catatonk Creek valleys
and their large tributary valleys in Tompkins, Schuyler,
Chemung, and Tioga Counties, New York were mapped in
2009, in cooperation with the New York State Department of
Environmental Conservation. Well and test-boring records,
surficial deposit maps, Light Detection and Ranging (LIDAR)
data, soils maps, and horizontal-to-vertical ambient-noise
seismic surveys were used to map the extent of the aquifers,
construct geologic sections, and determine the depth to
bedrock (thickness of valley-fill deposits) at selected locations.
Geologic materials in the study area include sedimentary
bedrock, unstratified drift (till), stratified drift (glaciolacustrine
and glaciofluvial deposits), and recent alluvium. Stratified
drift consisting of glaciofluvial sand and gravel is the major
component of the valley fill in this study area. The deposits
are present in sufficient amounts in most places to form
extensive unconfined aquifers throughout the study area and,
in some places, confined aquifers. Stratified drift consisting of
glaciolacustrine fine sand, silt, and clay are present locally in
valleys underlying the surficial sand and gravel deposits in the

southern part of the Catatonk Creek valley. These unconfined
and confined aquifers are the source of water for most
residents, farms, and businesses in the valleys.

A generalized depiction of the water table in the
unconfined aquifer was constructed using water-level
measurements made from the 1950s through 2010, as well
as LIDAR data that were used to determine the altitudes
of perennial streams at 10-foot contour intervals and water
surfaces of ponds and wetlands that are hydraulically
connected to the unconfined aquifer. The configuration of
the water-table contours indicate that the general direction of
groundwater flow within Cayuta Creek and Catatonk Creek
stratified-drift aquifers is predominantly from the valley walls
toward the main streams in the valleys. The groundwater
discharges from the aquifer system to the main-stem streams
in the valleys. Locally, the direction of groundwater flow is
radially away from groundwater mounds that have formed
beneath upland tributaries that typically lose water where
they flow on alluvial fans in the valleys. In some places,
groundwater that would normally flow toward streams is
intercepted by pumping wells.
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Introduction

In 2009, the U.S. Geological Survey (USGS), in
cooperation with the New York State Department of
Environmental Conservation (NYSDEC), began an appraisal
of the straitified-drift aquifers in the Cayuta Creek and
Catatonk Creek valleys in Tompkins, Schuyler, Chemung, and
Tioga Counties, New York (fig. 1). This study is a continuation
of a series of hydrogeologic appraisals done in cooperation
with the NYSDEC. These reports provide a foundation for
wellhead protection programs, water-resource management
and planning decisions, and groundwater remediation activites
in upstate New York. In addition, horizontal drilling and
hydraulic-fracturing techniques have made the Marcellus
Shale and Utica Shale gas-play areas (see inset map, fig. 1)
an exploitable natural gas resource in the Northeast. Gas
development in New York State will initially focus in the
southern part in central New York, which is underlain by the
Marcellus Shale and Utica Shale gas-play areas. State, county,
municipal, and other governmental agencies are requesting
hydrogeologic information that will help decision makers
evaluate the potential effects of gas drilling and hydraulic
fracturing operations on aquifers that supply potable water.
Stratified-drift aquifers, which are the major sources of potable
groundwater in New York, therefore need to be delineated and
their basic hydrogeologic characteristics defined.

The 27-mile (mi)-long Cayuta Creek valley and the
23-mi-long Catatonk Creek valley lie within the north-central
part of the glaciated Appalachian Plateau in central New York
(fig. 2). Cayuta Creek flows generally southward and enters
the Susquehanna River at the Village of Waverly (fig. 1).
Catatonk Creek initially flows southward from its headwaters
to Spencer, then it flows eastward-northeastward from Spencer
to Candor, where it then flows southeastward to the confluence
with Owego Creek, which flows 2 mi southward before
joining the Susquehanna River (fig. 1).

The valleys are surrounded by rounded hills of
moderately high relief ranging from 300 to 700 feet (ft) above
the valley floor. The preglacial valleys that were oriented
along the primary direction of glacier movement (north to
south), such as Catatonk Creek valley north of the Village of
Spencer, Cayuta Creek valley near the hamlets of Alpine and
Cayuta, and Willseyville Creek valley north of the Village of
Candor (fig. 1), were widened extensively and deepened by
flowing ice and subglacial meltwater. Erosion by ice truncated
bedrock hillsides (spurs) resulting in nearly straight, U-shaped
bedrock troughs. The Finger Lakes in central New York are
examples of bedrock troughs that are common along the
northern rim of the Appalachian Plateau (fig. 2), and many
of these troughs extend southward from the Finger Lakes

to the northern rim of the plateau (fig. 2). Clayton (1965)
referred to these Finger Lakes valleys as “intrusive troughs”
that were carved when ice that flowed south from the Ontario
Lowlands (fig. 2) encountered a landmass of higher altitude.
Glacial meltwaters and post-glacial streams deposited large
amounts of stratified drift in the main valleys. The stratified
drift composed of coarse-grained sediments (sand and gravel)
formed extensive aquifers in the Cayuta Creek and Catatonk
Creek valleys (fig. 1). These stratified-drift aquifers provide
sources of water for most residents, farms, and businesses in
the valleys.

Purpose and Scope

This report summarizes the hydrogeology of the
straitified-drift aquifers in the Cayuta Creek and Catatonk
Creek valleys in Tompkins, Schuyler, Chemung, and Tioga
Counties, New York. Maps were constructed that depict
aquifer extent, aquifer types, locations of wells and horizontal-
to-vertical (H/V) ambient-noise seismic surveys, surficial
deposits, and water-table configurations. The extents of
stratified-drift aquifers, and locations of wells, test borings,
and seismic-surveys are shown in plate 1. The types of
surficial deposits and lines of geologic sections are shown
in plate 2. The water-table configuration is shown in plate 3.
Geologic sections are shown in figures and a table of well data
is included in an appendix.

Data Sources and Methods

Regional-scale surficial-deposit maps by Muller and
Cadwell (1986, scale 1:250,000) and R.S. Tarr (in Williams
and others, 1909, scale 1:62,500) were modified for this
study to construct a detailed surficial-deposits map at a
scale of 1:24,000 using field mapping; and interpretations of
topographic maps, soil maps (SSURGO digital soil-survey
data; U.S. Department of Agriculture, 2008), and orthophotos.
In addition, subsurface data including well- and test-drilling
records and H/V ambient-noise seismic surveys (a geophysical
method that was used to estimate the thickness of sediments
over bedrock) were collected at 50 sites (plate 1). The H/V
ambient-noise seismic method uses a single, broadband
three-component seismometer to record ambient seismic
noise. The ratio of the averaged H/V frequency spectrum is
used to determine the fundamental site resonance frequency,
which can be interpreted using regression equations to
estimate sediment thickness and depth to bedrock (Lane and
others, 2008).
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Sources of well and test-boring data include previous
USGS groundwater studies by Wetterhall (1959), Randall
(1972), McPherson and Miller (1994), and Miller and Karig
(2010), the USGS National Water Information System
(NWIS), the NYSDEC Water Well Drillers Registration
Program (well records from 2000 to 2010), and the New
York State Department of Transportation (appendix). Well,
test-boring, and seismic data (plate 1), and surficial deposits
data (plate 2), were used to define and map the extent of the
aquifers, determine the aquifer type (unconfined, confined, or
both), depict the geologic stratigraphy in 10 geohydrologic
sections, and determine the depth to bedrock (thickness of
unconsolidated valley-fill deposits) at selected locations.
Most well and test-boring records included groundwater-level
measurements that were used along with altitudes of stream
channels and ponds determined from Light Detection and
Ranging (LIDAR) data to construct a generalized water-table
map of the aquifers (plate 3).

Wells and Well Locations

A total of 367 well and test-boring records were compiled
for this study (plate 1 and appendix). A total of 111 well
records and 13 test-boring records were collected and
compiled for the Cayuta Creek stratified-drift aquifer study
area; and 236 well records and 7 test-boring records were
collected and compiled for the Catatonk Creek stratified-drift
aquifer study area. The locations of wells from the NYSDEC
Water Well Drillers Registration Program were field checked
by USGS personnel. The altitudes of land surface at the
wells were determined from LIDAR data, where available
(LIDAR data are available in all of Tompkins and Chemung
Counties, and in parts of Tioga County). In areas with no
LIDAR data (Schuyler County and in parts of Tioga County),
the altitudes of land surface at the wells were estimated from
USGS 1:24,000 scale topographic contour maps. Water-level
measuring points were referenced to land surface. In areas
where LIDAR data (accuracy is 0.5 to 1 foot (ft)) were used,
a more accurate altitude of the water table (plate 3) was
constructed compared with areas where LIDAR data were
not available (accuracy is plus or minus 5 ft in areas where
altitudes were determined from 1:24,000 scale topographic
contour maps).

Surficial Deposits and Bedrock

Geologic materials in the study area include sedimentary
bedrock, unstratified drift (till), stratified drift (glaciolacustrine
and glaciofluvial deposits), and recent alluvium (plate 2).
Bedrock that crops out at land surface in the study area
consists of Upper to Middle Devonian interfingering
shales and siltstones with some fine-grained sandstones,
limestones, and dolostones that were deposited in seas
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416-359.2 million years ago (Rickard and Fisher, 1970). The
study area lies at the transition between the thick sequence

of coarse clastic rocks of the Catskill Delta facies to the east
and thinner, equivalent and more laterally extensive marine
rocks to the west. Bedrock crops out at land surface along the
flanks of many of the valleys and on hilltops. The strata were
uplifted during the Alleghenian Orogeny during the end of the
Paleozoic Era about 280-320 million years ago (Isachsen and
others, 1991). The regional dip of the strata is southward at
40 to 60 feet per mile (ft/mi); however, the strata are warped
into shallow open folds with axes trending east to northeast,
which result in local variations in dip and, in some places,
reversal of dip.

Many of the valley reaches in the study area follow
predominant lineaments (fig. 3), some of which reflect zones
of concentrated fractures, known faults, and “suspected faults”
(Jacobi, 2002; Podwysocki and others, 1982; Pohn, 1981; and
Stone & Webber, 1978). These zones of concentrated fractures
and faults controlled the development of the configuration of
the major valleys in the study area. The drainage pattern of
Catatonk Creek valley has a conspicuous reticular pattern that
suggests it was controlled by lineaments and which contrasts
with the dendritic drainage pattern present in the uplands
where valley configuration is less influenced by lineaments.
Although, the presence of concentrated fracture zones and
faults in these valleys was not confirmed everywhere because
of a sparsity of deep well logs, their presence was based on
several other sources of data including: (1) digital contrast
enhancement of several Landsat multispectral scanner
images, (2) analysis of lineament patterns from a Landsat
MSS-7 mosaic, (3) field mapping of bedrock joint patterns,
(4) compilation and analysis of surface and subsurface
structure and isopach maps, (5) collection and digital analysis
of aeromagnetic data for southern New York, (6) compilation
and analysis of aeromagnetic and gravity data for much of
New York and Pennsylvania, and (7) analysis of seismic
reflection survey lines for selected portions of New York
and Pennsylvania.

Some faults and fractures result in disturbed zones
of crushed rock, which locally enhance the secondary
permeability of the rock. If the faulted zones were not sealed
by precipitation of minerals from hydrothermal fluids, then
the secondary permeabilty along these zones could act as
conduits through which groundwater (as well as methane-
rich fluids) may migrate (Fountain and Jacobi, 2000). Some
fracture zones and faults are vertical to near-vertical and
pass through gently dipping strata that act as confining
units, thereby creating a local hydraulic connection between
vertically-stacked geohydrologic units. For example, when
a 2,900-ft-deep vertical well (well 29, Jacoby and Dellwig,
1974) at the Watkins Glen brine field (fig. 2) was hydraulically
fractured, brine flowed up to land surface reportedly through
a large north-south trending shear fault that has an estimated
1,200 ft horizontal displacement (Jacoby and Dellwig, 1974).
Likewise, should vertical faults extend from a gas-producing
formation to beneath the bottom of the stratified-drift aquifers
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and suspected faults in parts of Tompkins, Tioga, Schuyler, and Chemung Counties, New York.



in the valleys, it also is possible that methane, methane-rich
fluids, and fracking fluids could migrate upward via the faults
during the hydrofracking of the gas-producing formation

and contaminate sand and gravel aquifers. Because of the
presence and nature of these fracture zones, it is important
that hydrofracking operations evaluate the presence of major
faults and zones of concentrated fractures in order to avoid the
risk of gases and fluids migrating upward and contaminating
shallow aquifers that are sources of potable water to many
residents and communities.

The study area has undergone several major glaciations
during the Pleistocene Epoch, commonly referred to as
the Ice Age, which began 2.6 million years ago and ended
11,850 years before present, with the end date expressed in
radiocarbon years (Fullerton, 1980). Most glacial sediments
were deposited during the end of the most recent (Wisconsin)
glacial epoch. The epoch lasted from about 95,000 to
11,850 years ago with most of the glacial sediments deposited
from about 20,000 to 11,850 years ago.

The unstratified glacial drift in the study area consists
of till (plate 2), which is an unsorted mixture of clay, silt,
sand, gravel, and rocks that were deposited directly by glacial
ice, rather than by meltwater. The larger gravel and rock
clasts, which typically are embedded in a fine-grained matrix
consisting of clay, silt, and very fine sand, range in size from
pebbles to boulders. In most places in the uplands, a layer of
till that directly overlies bedrock is the sole unconsolidated
deposit. Till typically has low hydraulic conductivity and,
therefore, does not form aquifers.

Stratified-drift deposits consisting of glaciofluvial,
glaciolacustrine, and recent deposits (alluvial sand and gravel,
and paludal swamp and marsh sediments) are present in the
valleys (plate 2). Stratified sediments consisting of coarse-
grained sediment (glaciolfluvial and alluvial sand and gravel)
are the major components of the valley fill in the two study
areas. Large amounts of fluvial sediments were deposited
by glacial meltwaters as the ice retreated and by post-glacial
streams. Glaciofluvial and alluvial deposits typically are found
in sufficient thicknesses to form extensive unconfined aquifers
throughout the study area, as well as some locally confined
aquifers (fig. 4). The geologic framework that forms the
aquifers and confining units are depicted in 10 geohydrologic
sections at selected locations in the valleys (sections A—A'
through J—J' in figures 5 through 14, respectively).

In some parts of the study area, fine-grained stratified
drift consists of glaciolacustrine fine sand, silt, and clay that
underlie the coarse-grained glaciofluvial and recent deposits.
Glaciolacustrine sediments, as well as till have low hydraulic
conductivity and form local confining units (figs. 4, 13, and
14). Glaciolacustrine sediments are more prevalent in the
Catatonk Creek valley than in the Cayuta Creek valley. In the
Cayuta Creek valley, glaciolacustrine sediments typically are
present only where depth to bedrock is deep (more than 75 to
100 ft), such as between the hamlets of Alpine and Cayuta in
the northern part of the valley. In the Catatonk Creek valley,
glaciolacustrine sediments typically are present where depth

Surficial Deposits and Bedrock 7

to bedrock is also deep (more than 75 to 100 ft) and, locally,
where the valley fill is less than 75 ft thick, such as in the
southern part of the valley (fig. 13).

Recent deposits of Holocene age, including alluvium
and alluvial fans, comprise a major portion of the stratified
deposits in many parts of the study area (plate 2, figs. 7
and 11). The prevalence of alluvial deposits in many places
indicates that post-glacial erosion of the uplands contributed a
large volume of sediment that has accumulated in the valleys.

A prominent geologic feature in the northern part of the
study area is the Valley Heads Moraine (plate 2), which is
part of the most extensive moraine system in New York State
(fig. 2) and forms the drainage divide in major valleys between
the St. Lawrence and Susquehanna River Basins (fig. 1). This
large moraine was deposited during a readvance of ice during
the late Wisconsinan Period. Large amounts of sediment were
deposited at the terminus of a stagnant ice lobe that extended
several miles south from the main ice massif and into the
northern part of the study area.

The thickness of unconsolidated sediments beneath
the Valley Heads Moraine ranges from 150 ft to more than
200 ft. The moraine includes hummocky kames and kettles,
kame terraces, and large channels that were former outwash
channels and outlets for proglacial lakes that occupied the
valleys to the north of the moraine (plate 2). The kame- and
kettle ice-disintegration landforms and the absence of end-
moraine ridges are topographic evidence indicating that the
margin of the Valley Heads Moraine ice melted under stagnant
ice conditions. The moraine is composed mostly of coarse-
grained (sand and gravel) kame end-moraine deposits (fig. 10)
that were transported by meltwaters flowing beneath, within,
and on top of the ice. In some places, along the margins
and on top of the kame end-moraine deposits are outwash,
alluvial inwash, and recent alluvium (plate 2 and fig. 10). The
stratigraphy in the deep zones beneath the moraine is unknown
because there are few well data in the deep parts of the valley
fill. Wells finished in the backside (north) of the moraine in the
Willseyville Creek valley penetrate a complex sequence of till,
glaciofluvial sand and gravel, and glaciolacustrine fine sand,
silt, and clay.

In the headwaters of Catatonk Creek and Willseyville
Creek valleys, the bedrock valley floor rises in altitude
southward from the Finger Lake troughs (about 10 mi north
of the moraine, fig. 2) to about a mile or two south of the
Valley Heads Moraine (which coincided where former
bedrock saddles formed preglacial drainage divides). At the
former preglacial drainage divides, the bedrock floor levels
off and then begins to decrease in altitude with a gentle slope
to the south. The thickness of the valley-fill deposits is much
less to the south of the former preglacial drainage divides
(thicknesses typically range from 30 to 100 ft in the Cayuta
Creek valley and from 40 to 150 ft in the Catatonk Creek
valley) than it is to the north of the former preglacial drainage
divides (thicknesses typically range from 200 ft to more than
300 ft).
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In the northern part of the study area, the drainage divide
in the major valleys (Pony Hollow, headwaters of Cayuta
Creek near Alpine, Catatonk Creek north of the Village of
Spencer and headwaters of Willseyville Creek) crosses broad
valleys whose valley floors slope gently to the south from
the divide. In front (south) of the Valley Heads Moraine,
meltwaters deposited large amounts of outwash sand and
gravel in the Cayuta Creek and Catatonk Creek valleys. These
outwash deposits form the largest aquifer units in the study
area. The outwash deposits are coarsest and thickest (as much
as 100 ft thick) close to the front of the Valley Heads Moraine,
which was near the source of the sediment and where the
stream gradient of meltwaters was steepest. The thickness
of the outwash and the grain sizes of clasts decrease with
increasing distance southward from the moraine.

In the 27-mi-long Cayuta Creek valley, outwash, kame,
and recent alluvial sediments are the predominant deposits
(plate 2 and figs. 5-9). In the 23-mi-long Catatonk Creek
valley, the northern valley reaches (Michigan Creek/Catatonk
Creek valley north of the Village of Spencer and the northern
part of the Willseyville Creek valley) contain predomintly
kame moraine and outwash deposits (plate 2 and fig. 10), the
middle part of the valley (the east-west segment of the valley)
contains predomintly alluvium and alluvial fan deposits at land
surface that are underlain by outwash (plate 2 and fig. 12), and
the southern part of the valley (the segment from the Village
of Candor to the mouth of the valley) contains predomintly
outwash, alluvial, glaciolacustrine sediments (fine sand, silt,
and clay), and till; (plate 2 and figs. 13 and 14).

Water Table and Conceptual Model of
Groundwater Flow

The recharge that meets the water table (below which the
soil is saturated) can move both vertically and horizontally.
Groundwater levels provide a measure of the depth to the
water table and the hydraulic head in the stratified-drift
aquifers in the study area (plate 3, and figs. 5-14). Hydraulic
head is a measure (in units of feet above a datum) of the
potential to cause flow due to gravity and water pressure.

A map that depicts the water-table contour lines (plate 3)

was constructed to show which direction groundwater flows
horizontally and geohydrologic cross sections that depict flow
nets (figs. 5—14) were constructed in selected areas to show
which direction groundwater flows vertically. Groundwater
flows from high to low hydraulic head and perpendicular to
water-table contours and equipotential lines.

Stratified-Drift Aquifers and Confining Units

Unconfined aquifers are present throughout the Cayuta
Creek and Catatonk Creek valleys, whereas unconfined
aquifers that are underlain by confined aquifers are present

Water Table and Conceptual Model of Groundwater Flow 19

in some places (fig. 4). Relatively thin unconfined aquifers
also are present in the large tributary valleys, but their extent
is not well known because few well data are available for
those areas. The unconfined aquifers are composed of coarse-
grained stratified deposits, such as alluvial and glaciofluvial
sand and gravel. Most wells in the study area tap the
unconfined aquifers.

In most places in the unconfined aquifers, the
groundwater system is hydraulically connected to the main-
stem streams in the valleys. In these areas, the yields from the
aquifers are potentially large because water withdrawals from
large pumping wells could be supplemented by water induced
from the streams. Yields from the aquifers, however, may be
less in anomalous geohydrologic settings at four headwater
valleys in the study area. Typically, drainage divides follow
the crests of ridges and headwater streams descend steep
slopes on each side of the divide. In these four headwater
valleys (Pony Hollow valley, Danby Creek valley, Willseyville
Creek valley, and Cayuta Creek valley), the drainage divide
crosses broad relatively flat valleys. In these areas, scouring
by ice removed the former (preglacial) bedrock cols (a high,
narrow pass or depression in upland areas, generally across
a ridge or through a divide, or between two adjacent hills)
that once formed the major surface-water divide between
the St. Lawrence River Basin and the Susquehanna River
Basin. The bedrock cols that had formed the divides have
been replaced by an accumulation of more than 100 ft of
glacial drift—mostly Valley Heads Moraine deposits. These
anomalous features are called “through valleys” by Tarr
(1905) (plates 2 and 3). Although through valleys resemble
major stream valleys, they differ in that they are drained by
small streams that are ephemereal or flow seasonally (typically
during the spring freshet) and become dry during the summer
when the water table drops below the bottom of the stream
channel. During periods when there is no flow in the channel,
groundwater flows downvalley as underflow rather than
discharge into the stream. Also, because there are periods
when the streams have little flow or are dry there would be
little or no induced infiltration into these headwater aquifers
and the potential yield would be smaller than from valley-
fill aquifers that have a large perennial stream in which large
pumping wells could induce large amounts of water to flow
from the stream to the well throughout the year (Randall and
others, 1988).

The confining units are composed of relatively
impermeable fine-grained deposits (till and glaciolacustrine
silt and clay). Although there is a confined aquifer in the
southern part of the Catatonk Creek valley and possibly in
the southern part of the Willseyville Creek valley (fig. 4), the
confining unit may not extend completely across the valley
in some places (figs. 13 and 14), therefore there is hydraulic
connection in many places between the unconconfined and
confined aquifers. There are no reported artesian flowing wells
in the study area.

Because of the lack of well logs in the deeper parts of the
valley fill, specifically in the 7-mi reach of Catatonk Creek
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from Spencer to the confluence with Willseyville Creek Valley
and in the 2-mi reach of Cayuta Creek that is downstream of
the Village of Van Etten, the presence of aquifers at depth is
unknown (fig. 4). It can be assumed, however, that a basal
confined aquifer is present in most places on top of bedrock
because such deep aquifers are common in other glaciated
valleys in central New York (Miller and Karig 2010; Miller,
2009; Miller and others, 1998; and Miller, 1988).

Recharge, Discharge, Water Table, and
Direction of Groundwater Flow

The ultimate source of recharge is from precipitation, in
which the study area receives from 35 to 39 inches per year
(in/yr) (Kontis and others, 2004). The amount of recharge to
stratified-drift aquifers is a key determinant of the long-term
availability of groundwater. More recharge is potentially
available to unconfined aquifers than to confined aquifers. In
general, recharge enters the stratified-drift aquifers primarily
by direct infiltration of precipitation (rain and snow melt)
where the aquifer crops out at land surface, surface runoff
and subsurface flow from adjacent unchanneled upland areas
that recharges the aquifer along the valley walls, leakage from
tributary streams on their alluvial fans, and upward leakage
from the underlying bedrock and leakage from adjacent fine-
grained confining units, that may be induced by pumping.
The importance of tributary streamflow infiltration as a source
of recharge to stratified-drift aquifers has been documented
in the Appalachian Plateau by Crain (1966), Randall (1978),
and Williams (1991). Streamflow losses chiefly occur where
upland streams descend from adjacent uplands and cross
alluvial-fan deposits in the main valley.

Most groundwater discharges into Cayuta and Catatonk
Creeks. Lesser amounts of groundwater are discharged to
pumping wells. Most of the water pumped from domestic
wells is returned to the aquifers through septic systems,
whereas most of the water pumped from municipal wells that
is treated is discharged into the streams rather than returned
to the aquifer. Transpiration decreases available recharge
when water vapor escapes from living vegetation back into
the atmosphere, and in some areas, induces discharge directly
from the aquifer where roots extend below the water table.
This reduction in recharge happens mostly during the spring
when the ground is saturated and the water table is close to
or at land surface. In the study area, evapotranspiration is
estimated to range between 18 to 19 in/yr (Kontis and others,
2004, plate 1) or roughly one-half of the annual precipitation
in this area (35 to 39 in/yr).

A generalized depiction of the water table in the
unconfined aquifer is shown in plate 3. The water table was
constructed from water-level measurements made in wells
from the 1950s to 2010 and LIDAR data (where available) that
were used to determine altitudes of perennial streams at 10-ft

intervals and altitudes of large ponds and wetlands. Where
LIDAR data were unavailable, topographic contours (scale
1:24,000 USGS topographic quadrangles) that crossed major
streams at 10-ft altitude intervals were used. LIDAR altitudes
of land surface and topographic contours from quadrangles
could be used to define the water table because major surface-
water bodies and groundwater are hydraulically connected to
the unconfined aquifers.

The portion of groundwater that moves laterally
flows roughly perpendicular to water-table contours in the
unconfined aquifers. The configuration of the water-table
contours indicates that the general direction of groundwater
flow within the Cayuta Creek and Catatonk Creek stratified-
drift aquifers is predominantly from the valley walls toward
the main streams in the valleys, where most groundwater
discharges from the aquifer system (plate 3). Sections
A-A"to J-J' (figs. 5 to 14, respectively) include conceptual
potentiometric contours and flow lines that show recharge
at land surface and groundwater discharge into the streams.
Where upland tributary streams lose water over the alluvial
fans in the valleys, a localized groundwater mound forms
beneath the stream (plate 3) and the direction of groundwater
flow is radially away from the tributary channel and toward
the main stream in the valley (figs. 5, 7, and 11). In addition,
some groundwater that flows toward major streams is
intercepted by pumping wells. There are three municipal well
fields in the study area (Villages of Van Etten, Candor, and
Waverly), with wells that have large-diameter casings, well
screens, and pumps that are capable of withdrawing water
at a rate of several hundred gallons per minute. There also
are several industrial and commercial wells that withdraw
relatively large amounts of water in the study area. In addition,
there are 10 trailer parks that withdraw groundwater from the
aquifer system.

Although groundwater-level measurements were recorded
from the 1950s to 2010, the average annual fluctuation of
the water table in the stratified-drift aquifers in the Cayuta
Creek and Catatonk Creek valleys is only expected to range
from 5 to 10 ft with the lowest range of fluctuation (about
5 ft) occurring near discharge areas, such as streams, and the
highest range of fluctuation (about 10 ft) expected where large
amounts of recharge occur, such as along the valley walls and
beneath alluvial fans. In areas adjacent to gaining streams and
large surface-water bodies such as lakes, ponds, and wetlands,
the altitude of the water table is controlled by the water level
of the surface-water body. The groundwater level is slightly
higher (typically 1 to 3 ft) than that of the water level in the
stream and wetland, and fluctuates similarly to the water
level in these surface-water bodies (about 3 to 7 ft). However,
in distal areas from the gaining streams, lakes, ponds, and
wetlands, the water table is more than several feet (typically
3 to 10 ft) higher than the major surface-water bodies, and
annual water-level trends are affected by fluctuations in
variations in the amounts of recharge, such as precipitation.



Water-level data from USGS long-term monitoring well

TI 891 (operating since December 2003) finished in the
stratified-drift aquifer near Spencer, N.Y. (plate 1, appendix)
indicate that the average annual water-table fluctuation was
8.9 ft from January 1, 2004, to September 30, 2010 (fig. 15).
An annual fluctuation of 5 ft or less is common in other USGS
long-term monitoring wells that also were finished in sand
and gravel stratified-drift aquifers in the surrounding counties.
Because the annual fluctuation of groundwater level ranges
from 5 to 10 ft in most places and the contour interval of the
water-table map is 10 ft (plate 3), the configuration of the
water table is probably a reasonable representation of long-
term and average-annual groundwater levels and the general
directions of groundwater-flow in the aquifer. The water-table
map, however, should not be used for precise or site-specific
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determination of groundwater levels and directions of flow. A
synoptic set of groundwater-level measurements from wells
whose measuring point altitudes are known would be needed
to represent the water table more accurately than what has
been done for this study.

In the Catatonk Creek stratified-drift aquifer, the altitude
of the water table ranged from 1,220 ft near the hamlet of
Danby to 810 ft at the mouth of Catatonk Creek (plate 3)—a
total decrease in hydraulic head of 410 ft over 21 mi and an
average horizontal hydraulic gradient of 19.5 ft/mi (0.0037
foot per foot (ft/ft)). In the Cayuta Creek stratified-drift
aquifer, the altitude of the water table ranged from 1,205 ft
at the surface-water divide in Pony Hollow valley to 810 ft
near the mouth of Cayuta Creek at Waverly (plate 3)—a total
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Figure 15. Groundwater levels from January 1, 2004, to September 30, 2010, in well TI 891 (site number 421213076313301)

near Spencer, New York. Location of well shown in plate 1.
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decrease in hydraulic head of 395 ft over 27 mi and an average
horizontal hydraulic gradient of 14.6 ft/mi (0.0028 ft/ft).

Summary

The location of wells, stratified-drift aquifer extents,
surficial deposits, and groundwater levels in the Cayuta
Creek and Catatonk Creek valleys and their large tributary
valleys were mapped in 2009, in cooperation with the New
York State Department of Environmental Conservation in
Tompkins, Schuyler, Chemung, and Tioga Counties, New
York. Geologic materials in the study area include sedimentary
bedrock, unstratified drift (till), stratified drift (glaciolacustrine
and glaciofluvial deposits), and recent alluvium. Stratified
drift consisting of sand and gravel is the major component
of the valley fill in the study area—it is present in sufficient
amounts in most places to form extensive unconfined aquifers
throughout the study area and to form locally confined
aquifers. Stratified deposits consisting of fine-grained sediment
(glaciolacustrine fine sand, silt, and clay) are present locally
in valleys underlying the glaciofluvial and recent alluvial sand
and gravel deposits in the southern part of the Catatonk Creek
and Willseyville Creek valleys. These unconfined and confined
aquifers are the source of water for most residents, farms, and
businesses in the valleys.

The configuration of the contours of the water table
indicate that the general direction of groundwater flow within
Cayuta Creek and Catatonk Creek stratified-drift aquifers is
predominantly from the valley walls toward the main stream
in each valley, where most groundwater discharges from the
aquifer system. Locally, where upland tributary streams lose
water over the alluvial fans in the valleys, a groundwater
mound has formed beneath the stream, and the direction of
groundwater flow is radially away from the tributary channel.
Pumping wells intercept some groundwater that normally
would discharge to streams.
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Prepared by the Pembroke and Rolla
Publishing Service Centers.

For additional information write to:
New York Water Science Center
U.S. Geological Survey

30 Brown Rd.

Ithaca, NY 14850

Information requests:
(518) 285-5602

or visit our Web site at:
http://ny.water.usgs.gov
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