Glacial Geology of the
Stony Brook-Setauket-Port Jefferson Area1
Gilbert N. Hanson
Department of Geosciences
Stony Brook University
Stony Brook, NY 11794-2100

Fig. 1 Digital elevation model of Long Island
High resolution digital elevation models are available for the State of New York including Long Island. These
have a horizontal resolution of 10 meters and are based on 7.5' topographic maps. For those quadrangles with
10' contour intervals, interpolation results in elevations with an uncertainty of about 4'. The appearance is as
if one were viewing color-enhanced images of a barren terrain, for example Mars (see Fig. 1). This allows one
to see much greater detail than is possible on a standard topographic map. The images shown on this web
site have a much lower resolution than are obtainable from the files directly.
Digital Elevation Models for Long Island and surrounding area can be downloaded as self extracting zip files
at http://www.geo.sunysb.edu/reports/dem_2/dems/
A ca. five foot long version (jpg) of the DEM of Long Island (see above except with scale and north arrow) for
printing can be downloaded at this link.
A DEM of Long Island (shown above in Fig. 1) in PowerPoint can be downloaded at this link.
The geomorphology of Long Island has been evaluated earlier based on US Geological Survey topographic
maps (see for example, Fuller, 1914; and Sirkin, 1983). Most of the observations presented here are consistent
with previous interpretations. Reference to earlier work is made mainly where there is a significant disagreement based on the higher quality of the information obtainable from the DEM's. Also, it is intended that this
presentation encourage others to download DEM files and re-evaluate the geology and geomorphology of
other areas on Long Island. It is also hoped that this presentation will encourage others to look for more information that will substantiate or negate some of the interpretations presented here, i.e., test the hypotheses
presented. If you have any questions or comments on this report, send them to
gilbert.hanson@sunysb.edu.
This report gives a short overview of the geology and geomorphology of Long Island with a more detailed
description of the Stony Brook-Setauket-Port Jefferson area. The geomorphology is re-evaluated from
7.5' quadrangle Digital Elevation Models (DEM) files created by the USGS from USGS 7.5 minute quadrangle
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of the material presented here was first assembled into a web site while G.N. Hanson was on sabbatical at the
Institut fur Mineralogie, Universitat Munster Germany in 2000.

topographic maps with a pixel spacing of 10 meters. Each pixel has longitudinal, latitudinal and elevation
characteristics.
These maps were originally downloaded from the Cornell University Geospatial Information Repository
(CUGIR). CUGIR is an active online repository providing geospatial data and metadata for New York State.
The data images were created in Global Mapper. dlgv32 Pro is a free limited-feature version of the commercial software Global Mapper that can be downloaded at http://mcmcweb.er.usgs.gov/drc/dlgv32pro/
These images show elevation as a function of color and shading as if the sun were shining on the surface
(shaded relief). Relief can be variably exaggerated and the colors can be adjusted. Also, culture is not included in the DEM's. Culture on standard quadrangle maps makes interpreting the geology more difficult. Surprisingly few features that are clearly a result of human activity are discernible in the DEM's. Railroads, highways and gravel pits can sometimes be identified.
Another program for viewing DEM files is MicroDEM a very capable viewing and analyzing DEM tool. MicroDEM was developed by Peter Gauth of the US Naval Academy. The web site describing MicroDem and
where you can download this program for free is at http://www.usna.edu/Users/oceano/pguth/website/
microdem/microdem.htm

Fig. 2 Map of central Long Island. Note that the Ronkonkoma Moraine is in the center of the island; the Harbor Hill Moraine is along the north shore; and two large valleys cut through the Ronkonkoma moraine. These valleys probably
formed during the last glaciation. The Carmans River is in the eastern valley and the Nissequogue and Connetquot Rivers are in the western valley. The box shows location of Fig. 3.
2

There is a sharewareMac program for viewing DEM files (MacDEM) that can be downloaded at: http://
www.treeswallow.com/macdem/
You may wish to visit GeoCommunity which has listings of programs that can be used for GIS or DEM viewing.
Figures 2 and 3 are identical DEM's of a portion of the merged DEMs of GG53 St. James, GG54 Port Jefferson.
Figure 3 has some locations identified on it. The colors are function of the elevation. The blue is at sea level.
Long Island Sound, bays and harbors are thus blue. The higher elevations become green, then yellow and finally red. The reflectance is set so that the shadows are created by a sun that appears to be shining from an

Fig. 3 SB-PO = Stony Brook Post Office
SB-RR = Stony Brook Railroad Station
SE-PO = Setauket Post Office
CVS = Location of CVS construction site
PJ-PO = Port Jefferson Post Office
PJ-RR = Port Jefferson Railroad Station
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altitude of 45o (the sun is 45o above the horizon) and an azimuth of 45o (the sun is shining from the north
east). The maximum elevation in the area is the most intense red and has an elevation of about 82 meters (270
feet).

Geology of Port Jefferson-Setauket-Stony Brook area
For research papers on the geology of Long Island you may wish to download the Bibliography of Long Island Geology and Hydrology. It is possible to search a topic or author with this program.
The basement rocks in the Stony Brook-Setauket-Port Jefferson area are probably late Precambrian and Paleozoic granites, gneisses and schists similar to those cropping out in southeastern Connecticut (Overview of New
York Geology gives some pertinent information. See the tectonic map.). Above this basement, which is probably highly weathered, are Cretaceous sediments of the Raritan and Magothy formations made up dominantly
of inter-layered sands and clays. This sequence is part of the Atlantic Coastal Plain (see regional physiographic
map.) These sediments and the surface of the underlying basement rocks dip about 1o to the southeast. These
Cretaceous sediments extend several miles northward into Long Island Sound (Lewis and Stone, 1991). The
Cretaceous sediments are not known to crop out in Connecticut north of Long Island Sound. Overlying the
Cretaceous sediments are Pleistocene clastic sediments deposited during glacial and interglacial intervals.

Fig. 4 Map showing position of moraine segments on Long Island and relative position of glacial lobes from
Sirkin (1986). Moraine segments beginning with:
H (H1, H2, etc.) were formed by the Hudson Lobe,
C were formed by the Connecticut Lobe.
I are interlobate between the Hudson and Connecticut Lobes
CR were formed by the Connecticut-Rhode Island Lobe.
N were formed by the Narragansett Lobe.
The southern moraine in eastern Long Island has been called the Ronkonkoma Moraine. The morainal segments to the north were previously all included in the Harbor Hill moraine. The moraine segments of interest
in this presentation are C2 Stony Brook Moraine, C3 Mount Sinai Moraine, C4 Roanoke Point Moraine and
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The glaciers advanced from the north across Long Island Sound where they encountered the Cretaceous sediments. Sea level was some 400 feet lower during the last glacier advance so the shoreline was some 70 miles
to the southeast of present Long Island. As the last glacier advanced into Long Island Sound it may have encountered a freshwater lake that was dammed by the earlier Ronkonkoma moraine. The advancing glaciers
incorporated some of these sediments, in some cases pushing them in front. The glacier(s) continued until
they extended onto the present Long Island. The Pleistocene sediments consist dominantly of glacial sands
and gravels near the surface. South of the sequence of moraines along the northern edge of Long Island and
north of the Ronkonkoma Moraine the sands and gravels are underlain by a unit known as the Smithtown
Clay.
Port Jefferson Harbor occurs immediately west of the interlobate moraine between the Stony Brook Moraine
to the west and the Roanoke Point Moraine to the east. Sirkin, 1983, based on topographic maps, suggests that
the Roanoke Point Moraine cuts the Stony Brook Moraine. The topographic information in the DEM appears
to show that the highest part of the hill is on the interlobate moraine between the two moraines.

The glacial history of the Port Jefferson-Setauket-Stony Brook area
based on the DEM's


The Stony Brook sub-lobe advanced forming an arcuate push moraine (Moraine 1 in Figure 3). (Link her
to a discussion of glaciotectonics)



The Stony Brook sub-lobe retreated



A lobe of the Harbor Hill Moraine advanced (Moraine 2 in Figure 2)



The Stony Brook lobe re-advanced almost to the position of the first advance forming another push moraine (Moraine 3 in Figure 3)

Subglacial streams formed valleys (link here for discussion of characteristics of subglacial stream valleys):


along main street (State Highway 25A) in Port Jefferson with the Port Jefferson fan developing at the moraine margin.



from the mill pond immediately west of the post office in Setauket to the subglacial stream "roundabout"
in Setauket



present day State Highway 25A from Stony Brook Harbor past the Stony Brook Railroad Station to the
subglacial stream "roundabout" in Setauket



from the "roundabout" to the south along present day Pond Path becoming subaerial after cutting the
Stony Brook Moraine and cutting the Terryville outwash plain and possibly the westernmost part of the
Port Jefferson fan.



from Mount Sinai Harbor along Crystal Brook Hollow becoming a subaerial stream south of the Roanoke
Point Moraine where it developed a channel in the Port Jefferson fan.



The valley along Lower Sheep Pasture Road was also a subglacial stream coming from the subglacial
stream roundabout in Setauket. However, there is not an obvious place where it crossed the Stony Brook
Moraine, perhaps it crossed the moraine as an englacial stream before the development of the Port Jefferson Fan. Note that there is an older valley immediately south of this valley on its eastern end.



some of the stream valleys north of the moraines probably were used for draining the ice after the glacier
began melting.
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Later subaerial stream valleys with dendritic patterns developed by headward erosion along the southern
edge of the Port Jefferson Fan. Dendritic patterns are not common to tunnel valleys which are sinuous and
anastimosing or are independent and straight. One of the dendritic valleys appears to cut the valley associated with the Pond Path tunnel valley which extends out to the outwash plain.
The elevation of the Port Jefferson Fan at the mouth of the fan is about 200 feet. The elevation on the outwash
fan is about 100 feet. The radius of the fan is about 5 miles and consists of about 1/3 (120o) of a cone. In the
metric system this is 1/3 of a cone 30 meters high with a radius of 8000 meters and has a volume of about 640
million cubic meters. Port Jefferson Harbor is a trapezohedron about 750 meters wide on the south end,
1,600 meters wide on the north end and has a length of about 3,000 meters. This trapezohedron has an area of
about one million square meters. The elevation of the surrounding area north and west of the moraine assuming that it does not include much of the moraine has an elevation of about 50 meters or less. The present
depth of the harbor is mainly less than 10 meters, but probably contains significant post glacial fill. The volume of material removed from the harbor area is thus about 60 meters times one million square meters or 60
million cubic meters,. This volume of material removed to produce the present Port Jefferson Harbor is about
one-tenth that the Port Jefferson Fan. Thus, it should be expected that the harbor was excavated to a greater
depth and that the tunnel valley extends into Long Island Sound.
The following site by Danielle Mulch and Gilbert N. Hanson (2005) has a more detailed description of the geology of the Port Jefferson tunnel valley.

Glaciotectonics
"Glaciotectonics refers to deformations in sediment and bedrock of the Earth's crust brought about
by glaciation. All manner of structures may be produced: folds, faults, fractures, intrusions, etc.
Many distinctive landforms may be created by glaciotectonism; these include: ice-shoved hills, push
moraines, hill-hole pairs, drumlins, cupola hills, etc. Such features are widespread in regions of former glaciation as well as in proximity to modern glaciers. Glaciotectonic structures and landforms
are especially common in parts of northern North America, western and central Europe, and northern Asia--both on land and on adjacent continental shelves."
Quote from introduction to Bibliography of Glaciotectonic References INQUA
In most general descriptions of glacial features, moraines are described as consisting dominantly of till a
poorly sorted mixture of rock types. This till was supposedly deposited at the front of a glacier during a period when the front of the glacier was at a still-stand while melting (ablation) and advance of the glacier were
in balance. However, in areas underlain by unconsolidated sediment, whether of glacial or pre-glacial origin,
the moraines are commonly ice shoved moraines consisting of sheets of the underlying sediments thrust up
into hills. Depending on the nature of the underlying sediments, these moraines may have little till.
Ice shoved moraines have the appearance of small scale mountains. This is because ice shoved moraines have
also developed through the equivalent of thin skin tectonics.
As the glacier advances over underlying sediments it may push them in front in a manner similar to the action of a bulldozer. The glacier does not move as a single mass but as lobes or sub-lobes. Each sub-lobe develops a separate arcuate moraine in front of it (Fig. 5 and 6).
Prof. Daniel Davis led the GEO 111 Environmental Geology class in an analog demonstration of glaciotectonics (Fig. 7 to . The sublobes of the glacier are plexiglass or plywood sheets. The underlying sediments consist
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Fig. 5 Cross section showing a glacier advancing over sediment and the deformation that develops at the front of the glacier from Bennett and Glasser (1996) modified from Hambrey (1994).

Fig. 6 Plan view of sub lobes advancing over sediments which form arcuate highlands in front of the glacier.
Typical dimensions of the lengths of the arcuate structures may be five to ten miles. The sub lobe on the right does not
have a prominent push moraine developed in front of it.
of flour. It was a typically humid Long Island day, so the flour is quite cohesive. Click on the thumbnail images for larger images. The zone of detachment along the north shore or to the north of Long Island could be
the basement rocks in Long Island Sound, or possibly a permanently frozen clay rich layer which would be
very competent, or just below a clay rich layer with a high hydrostatic head developed below it. Such a clay
layer could be in the Magothy Formation or the Smithtown clay.
Factors influencing the development of Morphologically Prominent Glaciotectonic Features (from Aber and
others (1989)
· Elevated ground-water pressure within a confined aquifer
· Ice advance over permafrost near ice margin
· Ice advance against topographic obstacle
· Lithologic boundaries in substratum
· Surging of ice lobes
These are all factors that may have been important as the Wisconsinan glacier, which after advancing across
the basement rocks of Connecticut and northern part of Long Island Sound, encountered the unconsolidated
7

Fig. 7 A single layer of flour is pushed by a single sublobe. Note the arcuate structures developed in front of the
glacier.

Fig. 8 Two sublobes are advancing at two different rates. Behind each of the sublobes is a hole, that is there is no flour
above the zone of detachment or decollement. The zone of detachment is of course the table top. The arcuate hills are
forming in front of the two sublobes. Note the ridge between the paths of the two sublobes.

8

Fig. 9 Prof. Davis has added a blue and red layer of colored chalk between layers of flour.

Fig. 10 The glacier is now pushing the layered sequence.
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Fig. 11 A cut through the near side of the arc shows the folding and thrusting in the sediments associated with the
deformation seen on the surface.

Fig. 12 A cut deeper into the arcuate structure shows more intensive deformation. Note that the upwarping and breaks in
the surface of the sediment can be related to the folding and faulting seen in the cut. The deformation extends far out in
front of the sublobe.
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Coastal Plain sediments just to the north of present day Long Island.
Glaciotectonic features such as folds and faults in Cretaceous and Pleistocene sediments on Long Island were
recognized in some of the earliest geological papers, although the authors may not have known how the features formed. Fuller (1914) describes many such features (Fig. 14). Some thought the extreme deformation in
the pre-glacial and glacial sediments may have been the result of orogenic (mountain building) forces (see
discussion by Fuller, 1914, page 205). However, the fact that the underlying beds were not disturbed suggested that the forces could not be orogenic. Merrill, 1886, was one of the first to explain these features as resulting by glacier shoving. The title of his paper was "Some dynamic effects of the ice sheet".
There have been continuing reports of glacial tectonic features. Several articles in the second half of the 20th
century gave rather detailed descriptions of glaciotectonic features. For example, Mills and Wells, 1974, documented large-scale ice shove deformational features near Port Washington, NY. The deformed strata were
exposed in large open pits in which there was almost a mile of exposure. Fig. 15 shows a portion of the section. Mills and Wells (1974) interpretation of the history is that Montauk till and the Montauk outwash were
deposited upon the Cretaceous sediments. The Montauk till was then overlain by the Roslyn outwash. After
the deposition of the Roslyn outwash there was a glacial advance over the area during which Cretaceous

Fig. 13 Map showing crystalline bedrock and Coastal Plain Strata underlying the glacial and later sediments in Long Island Sound. This map is based on seismic studies. The areas labeled GAS have biogenic gas in the overlying sediment
which interferes with the seismic reflections. Figure from Lewis and Stone (1991).
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Fig. 14 Sketches from Fuller (1914) showing deformation features in Pleistocene sediments. Fig. 61 is from
Mather (1843) showing deformation in the Gardiners Clay and associated sediments. Fig. 80shows deformation in the Gardiners Clay on Gardiners Island. Fig. 191 shows folded and faulted the gravels that overlie the
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sediments to the north were thrust as several large blocks over the pre-existing glacial deposits. The outwash
was repeatedly faulted whereas the Montauk till formed large folds. Following the thrust faulting and folding
the glacier advanced over the area depositing the Roslyn till. The Roslyn till is variable in thickness, in some
places it is as much as 30 feet thick.. There is an angular unconformity underlying the Roslyn till in this area.

Fig. 15 from Mills and Wells (1974) K is undeformed Cretaceous sand, clay and gravel. MT is Montauk till, MO Montauk outwash, OO is oxidized outwash, RO is Roslyn outwash, RT is Roslyn till. KII, K III and K IV are three of the
major Cretaceous thrust blocks. C and D are thrust faults.

Fig. 16 Sirkin, 1976, documented glaciotectonic structures on Block Island in which late Wisconsinan outwash (Qno)
has been folded in the earlier Wisconsinan Montauk Till (Qm) which are then overlain by the late Wisconsinan till
(Qnt) Fig. 5.
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Fig. 16 Modified from Koteff and Pessl (1981) Map showing relationship of moraines on Long Island to those of southern Connecticut, Rhode Island and Massachusetts.
The Roslyn till extends southward to the Ronkonkoma moraine. The lack of outwash deposits overlying the
Roslyn till suggests a general stagnation of the glacier after it covered the area. Sirkin, 1976, documented similar deformation of Block Island (Fig. 16)
Oldale and O'Hara, 1984, documented large-scale ice shove deformational features in moraines on Cape Cod
and the islands south and west of Cape Cod which were developed during the last glacial maximum . These
moraines also occur on the Atlantic Coastal Plain which has a stratigraphy similar to that of Long Island.
These moraines have also been correlated with those on Long Island (See Fig. 16). Oldale and O'Hara conclude that the moraines in the vicinity of Cape Cod are not a result of sedimentation, but are a result of ice
shoving. The recession of the ice sheet was viewed as stagnation-zone retreat followed by vigorous ice front
advance. Upon advancement the underlying glacial and pre-glacial sediments were detached in blocks as
much as one kilometer long, one-half kilometer wide and 30 meters thick. As the glacier advanced it overrode the deformed sediments leaving a veneer of discontinuous till overlying the sediments (Fig. 17))
Documented examples available on the web that show deformation associated with glaciotectonics on Long
Island are in Ashley Schiff Park Preserve, Hither Hills, More Hither Hills, David Weld Sanctuary, Ranco
Quarry and Suffolk County Community College Seldon.

Tunnel Valleys
"Tunnel channel: A large cavern, partly in the ice and partly scoured into the bed, extending into and
under the ice from the ice margin, from which subglacial water drains. The remnant of a tunnel
channel is a scoured, dry valley (tunnel valley), usually half-filled with outwash sand and gravel.
The filling with sand and gravel often gives the valley a flat floor. Several examples in Wisconsin
and Michigan have scoured valleys hundreds of feet deep (with maybe all but 150 to 200 feet filled
with sediment), a quarter to a half mile across, and run several miles in length. The tunnel channel
roof was probably as high up into the ice as the valley floor was scoured deep. Another peculiar feature of tunnel channels is that the floor of the channel may go up and down in elevation (a.k.a. upand-down long profiles), unlike a scoured river valley with a steadily sloping floor. At times, the
whole cross-sectional area of the tunnel may have delivered torrents of water. Sugden and John
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Fig. 17 From Oldale and O'Hara (1984) Fig. 2 A and 2B show the suggested sequence of events for one cycle of glacier stagnation and re-advance in the Cape Cod area. "a" is the ice. A downward arrow is for stagnant ice and horizontal arrow is for advancing ice. "b" is older outwash derived during the stagnation retreat stage of the glacier. "c" is
younger outwash deposited during stagnation retreat. "d" is the till deposited discontinuously by the overriding glacier
during advance. "e" is outwash younger then the moraine deposited during the following stagnation retreat phase of
the glacier. Fig. 2C shows the stagnation retreat and advance positions of the glacier. Stagnation positions represent
positions of outwash-plain building. Re-advance positions are the positions of moraine built by glacial tectonic processes.

(1976) point out, "up-and-down long profiles are most easily explained by water flowing under hydrostatic pressure in enclosed conduits." Tunnel channels typically form where the ice margin was
frozen to the bed. The channels may have provided the only outlet for trapped subglacial water."
Description from Geology 104 and 151 Ice Ages: Past and Future and Ice Ages: Past and Present at
the University of Michigan taught by John R. Hoagland
'O Cofaigh has reviewed the models for the origins of tunnel valleys. Characteristics of tunnel valleys (from
C.'O Cofaigh, 1996):












Valleys are elongate depressions with steep often asymmentric sides which can be greater than 100 km
long and 4 km wide
Over deepened areas cut into bedrock or unconsolidated sediment
Valleys are frequently sinuous and form anastomosing networks as opposed to dendritic patterns (See
Fig. 1 below.)
May include relatively straight individual segments independent of each other
Till, if present, occurs along valley walls
Valleys typically have concave or undulating long profiles
Valleys commonly trend oblique to modern drainage pattern
Valleys may terminate in outwash fans at ice-marginal positions
Valleys have variable widths
Drumlins, eskers and transverse ridges may be preserved on valley floors
There may be smaller hanging tributary valleys
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Fig. 18 Plan view showing an anastamosing tunnel valley network in northern New York and southern Ontario on
the eastern shore of Lake Ontario from Shaw and Gilbert (1990).

The three main theories for the origins of tunnel valleys according to 'O Cofaigh, (1996) are:
1) Subglacial stream erosion with the deformed sediments creeping to the site of erosion and being removed
by the subglacial stream. The sediment surface under the glacier is thus lowered to form the valley. The The
actual size of the tunnel valley is much larger than the channel of the stream. In some cases eskers are found
on the floor of the tunnel valley which may represent the actual size of the channel.
2) The valleys are formed by subglacial streams during ice retreat (deglaciation) at or close to the margin of
the glacier and the valleys become younger up stream (time transgressive). The subglacial streams may be
associated with Jokulhlaups (catastrophic subglacial meltwater floods).
3) Tunnel valley systems formed simultaneously by catastrophic subglacial meltwater floods. As opposed to
the time transgressive origin in 2) above, a simultaneous catastrophic event is suggested by the large scale of
the integrated anastimosing pattern of tunnel valley networks.

Why might tunnel valleys be common along the north shore of Long Island?
Pietrowski, 1997, in a study of the subglacial hydrology in northwestern Germany gives a model that may be
applicable to the north shore of Long Island. In this model of a warm (wet) based glacier water derived from
melting of the glacier generally travels to the front of the glacier through the underlying sediments and as a
water film along the ice/bed interface. When the front of the glacier was along the north shore of Long Island,
the bottom surface of the glacier was rising toward the front of the glacier to the the south. Generally in a
warm based glacier the front few kilometers of the glacier is cold based, that is the underlying sediments are
in permafrost. These frozen sediments near the front of the glacier impede shallow groundwater flow.
Pietrowski suggests that in an area where the slope of the interface between the glacier and the underlying
sediments rises toward the front of the glacier that there is not a sufficient hydraulic gradient to discharge the
melt water along the ice/bed interface or through the underlying sediments. As a result the melt water ponds
under the ice sheet in the basin forming subglacial lakes. As the amount of water and water pressure
builds up open channels form to evacuate the excess water from the system. The flow the water through the
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channels are characterized by high discharge rates and short durations, on the order of days to weeks. The
amount of melt water produced from the glacier would not be adequate to maintain the flow. Water pressure
drops and tunnel valleys close. This hydrogical cycle would then be repeated.
In the vicinity of Port Jefferson Harbor a subglacial tunnel developed which eroded the underlying sediment
and redistributed into the outwash fan to the south of Port Jefferson. The potentiometric surface marks the

Fig. 19 from Gustafson and Boyd (1987) shows the hydrology of the Malaspina glacier, Alaska. They suggest that this
temperate glacier is an analog for the southeastern margin of the Laurentide ice sheet that deposited glacial sediments on
Long Island. They suggest that most of the stratified sediment on Long Island had its source in subglacial streams. Subglacial streams eroded the underlying sediments and transported them to the front of the glacier. They reject the idea that
the sediments in front of the glacier were derived dominantly from reworked till near the base of the glacier which was
top of the water table within the glacier and the top of the surficial stream. The arrows mark the possible path
of water through a conduit within the glacier and through a subglacial tunnel. The water in the subglacial
tunnel can have a high hydrostatic head. As a result the water would have little difficulty flowing up from
the harbor to exit from the glacier with a high velocity carrying a large load of sediment.
One characteristic of a tunnel valley is that there will be till along the walls of the valley (C.'O Cofaigh, 1996).
Several construction sites exposing the walls of valleys in the Stony Brook-Setauket-Port Jefferson area have
been investigated. Why is till an indicator of a tunnel valley. In the hummocky terranes and the moraines in
this area it is typical to find near the surface about 3 feet of till with 0 to 3 feet of loess overlying the till. In a
warm based continental glacier till is dominantly at the base of the glacier and includes the shear zone between the glacier and the underlying sediments or bedrock. Till consists of a mixture of grain sizes from boulders to silt and clay with the rock types dependent on the path of the glacier. In the shear zone the clasts are
17

Fig. 20a The dark layer is till. If a stream valley
forms sub aerially after the glacier has deposited
the till (top image), the till layer will be cut and
not drape the valley (bottom image).

Fig. 20b. If the valley is formed subglacially (in
top image, blue is ice, dark blue is water in tunnel and in bottom image white is air) after the
tunnel valley forms , the advancing ice of the
glacier is likely to deposit till along the walls of
the glacier (bottom image).

abraded and broken by the movement of the glacier, the elevation of the shear zone in the till continually
rises and falls. Some till advances with the glacier and some is left behind if it is below the active shear
zone. If the valley forms after the glacier has receded, one would expect that the till would not drape over
the valley walls but would be cut (Fig. 20a). If however the valley is formed by water flowing through a tunnel at the base of the glacier, after the tunnel forms the till at the base of the glacier (dark layer in Fig. 20b)
will drape the valley. Examples of till draping the walls of tunnel valleys in the Port Jefferson-Three Village
area are shown in Fig. 22 to 28.
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Fig. 21 DEM with location of sites where till was found draping tunnel valleys .
SCHO = Schomberg Apartments Tunnel Valley
ASPP = Ashley Schiff Park Preserve
SB-PO = Stony Brook Post Office construction site
CVS = CVS Drug Store construction site
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Fig. 22 Till with cobbles at the top of the section. It is dark colored due to soil processes Section at Old Post
Road and Crystal Brook Hollow behind house in Port Jefferson on west wall of Crystal Brook Hollow tunnel
valley. Note the recumbent isoclinals fold. This section is near the bottom of the valley. The location of Crystal Brook Hollow is shown in Fig. 3.

Fig. 23 Close up from Fig. 22 shows till overlying sand. Note the flame structure of the sand into the till.
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Fig. 24 At 25A and Bennets Road in Setauket. Behind CVS Drug Store On east wall of Bennets Road tunnel valley. (CVS in Fig. 21)
Note till with cobbles at the top of the section overlying sands and gravels

Fig. 25 Behind Stony Brook Post Office in Stony Brook on east wall of Stony Brook tunnel valley.
(SB-PO in Fig. 21) Shows till overlying sands and gravel.
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Fig. 26 Sheep Pasture Road and Upper Sheep Pasture Road in Setauket on north wall of Lower Sheep Pasture
Road tunnel valley. Till is red from soil development . Location is SP in Fig. 21.

Fig. 27 Close up from Fig. 26 showing ill with underlying gravel and sand .
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Fig. 28 West of Schomburg Apartments on Stony Brook Campus in Schomburg tunnel valley(which is now
a recharge basin). SCHO in Fig. 21.

Fig. 29 Also west of Schomburg Apartments shows till overlying gravel and sand.
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"Studying Exposed Sections on Long Island: The Ground Truth Can Tell Us a Lot about the Ground", William J.
Meyers,
Port Jefferson Geomorphology, D. Mulch and G.N. Hanson,
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Text or Reference Books on Glacial Geology
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illustrations.]
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A Few Web Sites describing glaciers and related topics
Information about glaciers, glacier processes, glacier landforms and glacial deposits
Glossary of Glacial Terms
All About Glaciers . a glacier site with something for everyone from glaciologists to grade school students
maintained by the National Snow and Ice Data Center (NSIDC) which is an information and referral center
supporting polar and cryospheric research.
Monitoring Glaciers to Watch Global Change
Glacier Image Database at the University of Cincinnati provides a large variety of photographic images showing glaciers, glacial process and glacial landforms.
Glaciers online A comprehensive site on glacier images and sites
Peter Knight’s Photographs of Landscapes and Glaciers a wide variety of photos
Climate history emphasizing the Pleistocene
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What do scientists mean when they refer to THE Ice Age? American Museum of Natural History Gives table
of glacial and interglacial intervals.
ES 331 Ice Age Environments "A course at Emporia State University, Kansas, An introduction to geology, landscapes,
glaciers, climate, and biology of the ice ages. The relationship of ice age events to modern environments, the nature
of climatic and environmental change, and the role of man."
The Paleoclimate Record and Climate Models University of Michigan a very good description of how the climate has
changed and possible explanations for the changes.
Regional Information about glaciers, glacial features glacial research
Some of the following may give a more detailed insight into glacial processes and features
Quaternary Research at the Department of Geology & Geophysics, UW-Madison
Glaciers and the Glacial Ages (Charlotte, the Vermont Whale) a brief description of glaciers and how they affected Vermont.
Glaciers and Glaciations - Ice Sheets and Glacial Lakes USGS site describing glaciers and glacial features with emphasis
on northwestern USA
Understanding Glaciers of Glacier Bay, Alaska A NASA site with nice images and some interesting videos.
Geomorphological Mapping by Robert S. Hayden
North American Glaciotectonic Maps, Information regarding glaciotectonic features in North America
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