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during the retreat of the glaciers. The lakes
range in elevation from 961 ft (Lake
Newberry) to 455 ft (Seneca Lake). This
study focuses on sediments that were likely to
have been deposited by a prograde delta when
the surface of Seneca Lake was at a higher
elevation.

INTRODUCTION
Fox Run Vineyard in Geneva, New York, is in
the heart of the well-known Finger Lakes wine
region. The purpose of this study is to
describe the unique geological characteristics
of Fox Run Vineyard to contribute to a larger
study of Finger Lakes terroir, the set of
physical and cultural factors that influence
wine production in a given area. The most
unique geological feature of Fox Run
Vineyard is the presence of a prograde delta
that was likely formed when the surface of the
adjacent Seneca Lake was at a higher
elevation. The presence of the delta was
primarily determined through grain size
analysis and by studying the geomorphological features of the vineyard.

The bed of Seneca Lake has undergone
isostatic rebound since the retreat of the
glaciers. The lake bottom has rebounded more
dramatically at the north end of the lake than
at the southern end of the lake, and this fact
must be considered when discussing evidence
of lake level changes.

Fox Run Vineyard
Fox Run Vineyard is located approximately 14
miles south of Geneva, New York, on the
northwestern shore of Seneca Lake. A diverse
selection of wines is produced from the
vineyard’s grapes including Chardonnay,
Riesling, Lemberger, Cabernet Sauvignon,
Merlot, Cabernet Franc, and other varieties.
Viticulturists have noted that some areas of the
vineyard are more conducive to growing some
varieties than they are to growing other
varieties.

Geologic Setting
Fox Run Vineyard is underlain by the flatlying, fossiliferous Hamilton Group formed
from the “Catskill Delta” during the Middle
Devonian (Isachsen, 2000). This bedrock was
effectively scoured by repeated glaciations,
the most recent of which was 14,400 years ago
during the Wisconsonian Glacial Epoch
(Mullins, 1996). When these glaciers receded
to the north, they left moraines that dammed
the southern end of the Finger Lakes, forcing
the lakes to drain north into Lake Ontario.
The Finger Lakes were formed by glacial
meltwater from the receding glaciers.

METHODS
Field work for this project included field
sediment analysis, sample collection, a
topographic survey, and gathering global
positioning satellite data reference points.

Seneca Lake has the largest surface area and
the deepest trench of the any of the Finger
Lakes. Fairchild (1899) has documented a
succession of proglacial lakes that formed

Laboratory work included analysis of
sediment samples, focusing on grain size
distribution. The Coulter LS 230 Laser
Diffraction Particle Sizer was used to
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determine the grain sizes of 40 samples from
11 test pits. A soil color chart was also used
to extrapolate relationships between vineyard
sediments.

Five major sediment types are distinguishable
at Fox Run Vineyard: Sand 1 (topset sandy
loam), Sand 2 (lens sandy loam), brown clay,
pink clay, and gravelly silty clay.

RESULTS

The topset sandy loam, Sand 1, is found on the
surface on the western (furthest from the lake)
area of the delta in a layer above the foreset
brown clay (Pits 17, 18, and 29). The
compositions of these sediments range from
14-21% clay and 17-34% silt by volume.
They share a distinct orange 10YR 6/4 color,
which suggests that they are related.

Grain size analysis was the primary method
used to determine the presence of, and the
characteristics of, a delta at Fox Run
Vineyard. A typical prograde delta sequence
is apparent at the vineyard. A sandy loam
(topset bed) overlies a unit of silt-rich clay
(foreset bed), which overlies bedrock and
other sediments. There is also a sand lens
underneath the brown and pink clays on the
eastern area of the delta. No bottomset bed is
distinguishable. The foreset bed is truncated
by a rock face that is in contact with Seneca
Lake, so bottomset sediments are presumably
under water.

A second sand, Sand 2, is located in a lens
below the brown clay and interfingered with
the pink clay. Like Sand 1, it is composed of
grains of up to 0.5 mm that fine toward the
lake. This sandy loam is 14-21% clay and 1734% silt. Grain size analysis also revealed the
sediments in some test pits (such as Pit 28) are
more poorly sorted than sediments in others
(Pit 9). In Pit 28, the sand sits beneath a 41
cm layer of pink clay, although in adjacent Pit
9 the sand sits beneath brown clay.

Figure 1 is an aerial view of the delta’s shape.
The delta is evident up to an elevation of 508
ft, where the gravelly silty clay that dominates
most of the vineyard transitions into a sand

The sand loams of both Sand 1 and Sand 2
generally decrease in grain size toward Seneca
Lake. In the adjacent pits 17 and 18, which
both contain layers of Sand 1, the difference in
modal grain size is distinct. The sand layer in
Pit 17 contained a modal grain size by volume
of 150 micrometers, and grains of over 500
micrometers were also present. Layer B in Pit
18 contained modal grain size by volume of
125 micrometers with a maximum of 200
micrometers. A similar trend was observed in
pits 9 and 28, in which Sand 2 becomes
increasingly finer toward Seneca Lake.
Figure 1. Summary of geologic features. The delta is
located on the southeastern portion of the map,
labeled “interfingered sand and clay.” There are also
two areas with particularly shallow bedrock. Yellow
points indicate test pits.

There is a sharp contact between Sand 1 and
the brown clay that sits in a distinct layer
beneath it. The brown clay in Pits 17 and 29
have a strong color correlation with the
overlying sand loam, although other pits do
not share this characteristic.

loam. Contacts between the topset bed,
foreset bed, sand lens, and underlying pink
clay and bedrock, were visible within several
of the pits (Fig. 2). This allowed constraints
to be placed on the general shape and size of
the delta and to distinguish between different
layers of similar sediments.

The maximum thickness observed in the
brown clay is 88 cm, generally tapering
toward the lake to 4 cm. A coarsening upward
sequence can be observed in the brown clay of
Pit 25, and a less prominent fining upward
sequence can be observed in the brown clay in
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Other sections of the vineyard
are dominated by gravelly silty
clay with sections of shallow
(less than 3 feet below the
surface) bedrock. In these
areas, clay content generally
increases in the sediments
toward the lake.

Figure 2. Pit 17 is an example of the visible contacts visible between
layers in most test pits in the delta. In this sample, the sand loam
sharply transitions into the brown clay, and the pit is underlain by pink
clay. The graph indicates percent grain size by volume of each sample
in micrometers.

Topographic information was
also used to piece together the
geology of Fox Run Vineyard.
The land slopes gently between
1.1% and 6.3% to the East, at
an average of 3.0%. There is
also some significant variation
on a North to South line of
survey, up to 7.6% slope north.

A shelf-like feature on the
western (topset) area of the
delta is visible. As the topset
sandy loam transitions into brown clay, the
topography slopes more dramatically.

Pit 29. Almost all brown clay samples
contained over 90% clay sized particles by
volume (the remainder silt and gravel), with
the exception of siltier samples in Pits 18 and
28. Along with their higher silt content, Pits
18 and 28 showed a slight color correlation
with the underlying pink clay.

CONCLUSION
The presence of a paleodelta at Fox Run
Vineyard is evident. The distinct layers of
sands and clays, the fining of sediments
toward Seneca Lake, and the unique shelf-like
topography provide important clues to the
vineyard’s past.

The pink clay is a homogenous, often waterlogged sediment that was deposited during
glacial times when the lake was at a higher
elevation. It is composed of 25-30% silt
particles, and rarely contains sand or gravel.
Figure 3 illustrates how the pink clay is
exposed at the surface underneath Sand 1 in
areas of depressed elevation.

The delta on Fox Run Vineyard formed in a
post-glacial setting after the lakes that
preceded Seneca Lake began to drop from
their proglacial elevations. The sandy topset
and the silt and clay-rich forests were
deposited by an ancient stream. The topset
reaches its highest elevation at 508 ft (155 m),
suggesting a lake level of at least that
elevation in between Lake Dana and Seneca
Lake. Further analysis is needed on other
shoreline deposits to determine whether a lake
existed at this elevation.

Sand
Pink clay

Geological characteristics such as the delta
play an important role in shaping the terroir of
Fox Run Vineyard. Layers of clays and sandy
loams trap moisture and soil nutrients in
different patterns throughout the vineyard,
contributing to differences in vine success
over short distances.


N

Figure 3. Aerial view of the deltaic section of Fox
Run Vineyard. This image displays the effects of
North-South trending lulls on the sediments exposed
at the surface.
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Cavatorta (personal communication, 2005) has
researched the effect of the presence of a
related proglacial pink clay and a similar
brown clay at Sheldrake Point Vineyard on
Cayuga Lake. He found that the pink clay
beds are related to poor drainage and
excessive moisture. The brown clays limit
nutrient availability and suppress root growth.
Figure 3 illustrates the potential for dramatic
differences between adjacent vines. Some
vines are growing in several meters of sand
loam underlain by pink clay while others are
growing directly from pink clay.
The gently sloping fields of gravelly silty clay
that dominate most of Fox Run Vineyard
appear to produce grapes of comparable
quality to the grapes that are grown on the
paleodelta. Of particular note, however, are
two distinct areas where the shaley Hamilton
Group bedrock is overlain only shallow soil.
In these sections, which run north to south, no
vines are growing.
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