1. Begin Walk at NFL Building

2. Path to Plaza

3. College Plaza

We start our walk at the Norman F. Lechtreker
(NFL) Building, one of the first on campus. Had we
been standing here 20,000 years ago, this area would
have looked considerably different than it does
today. Glaciers, which had spread over much of
Canada and the northern United States, had reached
the very spot on which we now stand and had finally
begun receding back to the north.

Along the path you will
notice slabs of rock used
by campus engineers to
decorate the path. All of
these rocks were found
on site and therefore were
transported here by the
glacier about 20,000 years
ago.

Arriving at College Plaza, we have climbed 63 feet
to the top of the glacial feature and are 240 feet
above sea level. This area represents the highest
portion of the hill created by the glacier. Continue
north and note a slight uphill slope.

The Selden campus is located just north of a large
ridge of glacial debris running much of the length of
Long Island: the Ronkonkoma Moraine. A moraine
such as this is created when the material beneath
the margin of the glacier is forced out and upward,
forming a ridge in front of the glacier.
At this point the ice is continually melting, releasing material trapped within it. Because a glacier is
made of solid ice, it can transport any size material,
from small silt-sized grains to large boulders known
as glacial erratics. Once the glacier melts, this
debris is left behind.
At the end of the last glacial maximum, the glacier
that formed this moraine melted much faster than
it was growing. As a result, the tip of the glacier
receded north, leaving a frozen tundra behind.
Roughly 20,000 years ago, the tip of the glacier
could have been just a few miles to our north, and
in front of us would be a massive mound of debris
transported and deformed by the forward movement
of the glacier.
Continental glaciers such as the one that created
this moraine can transport debris inside the glacial
ice, along their bottoms, or by rivers that flow
beneath them. Because of the extreme difference
in hydraulic head, or the weight of the water from
its source to margin of the glacier, water within
these rivers flow at tremendous speeds capable of
transporting large cobbles.
Some cobbles in the garden to the right of the NFL
Building steps likely arrived in just this way. While
being transported, they were subject to enormous
forces and often would impact the frozen bedrock
beneath the glacier. With each impact, shock waves
generated by the collisions ripped through the
cobbles, creating fractures known as crescent marks.
You can see evidence of these impacts on the football sized cobble of quartzite to the right of the NFL
Building’s front steps. Look closely to observe how

Upon closer inspection of
these rocks, you should
be able to notice that most
are composed of platy
minerals, such as biotite
and muscovite micas. The
fact that these minerals are
layered indicates that they
are metamorphic rocks.
Metamorphic rocks, which
have undergone physical
changes over time due
to intense heat and/or
pressure, are typically
found in mountainous
regions where the collision
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of two continents deforms
the rock is riddled with crescent marks, evidence of
and folds preexisting bedrock. This is exactly what
the extreme forces involved during its transport.
happened between 400 and 300 millions years ago
in the area to our north.
Walk to the west side of the NFL Building. Here,
we notice the steep hill to the north. This slope
During this period, the North American continent
represents the southern wall of the glacial structure
was colliding with Western Europe and then North
that makes up the campus. As shown in Figure 1, the
Africa. Extreme pressures that developed during
hill-like structure upon which campus is situated is
this collision metamorphosed the preexisting rock,
not part of the continuous Ronkonkoma Moraine,
creating the gneisses and mica schist you see here,
but a feature that seems to jut out perpendicular to it.
and ultimately led to the welding of the continents to
form Pangea. Then, roughly 200 million years ago,
What created this feature? If this feature is part of
rifts began to form within Pangea; as they expanded,
the Ronkonkoma Moraine, how can the moraine
large amounts of volcanic rock such as basalt were
seem to continue south of campus? The topography
deposited. Some of these rifts continued to grow and
alone suggests that this feature was produced after
the water that filled the basin created the Atlantic
the moraine had already been formed. Let’s unravel
Ocean.
this mystery as we proceed along the tour.
During the last glacial maximum, as glaciers moved
Continue west toward the campus inner roadway,
across North America, the rocks produced during the
then north up the hill toward the Smithtown Science
formation and subsequent breakup of Pangea were
Building. Notice the sharp slope of this hill, which is
plucked off the bedrock and transported to the edge
the south wall of the formation and also the steepest
of the glacier less than 30 miles south. This material
region of the feature seen in Figure 1. Directly
would have consisted of highly metamorphosed rock
across from the Southampton Building sidewalk,
such as these gneisses and schist, along with igneous
turn west up the stairs toward College Plaza.
rock such as basalt from the failed rifts.

Proceed north across the College Plaza and turn
right, down the walkway between the Smithtown
Science Building and the Babylon Student
Center. Across the street is the Marshall-Kreiling
Building,immediately in front which is the Mort
Strassberg Memorial Garden.
4. Mort Strassberg Memorial Garden

As the glaciers began retreating to the north, the
area directly in front of the glacier would have
been barren and frozen. Unlike today’s temperate
environment, Long Island 20,000 years ago was
brutal tundra. Most of the land was frozen year
round, the ground sparsely vegetated with sedges,
and drastic differences in air pressure between
the top and base of the glacier would have caused
ceaseless katabatic winds.
These winds scoured the land. Carrying silt and
sand from the land directly in front of the glacier,
katabatic winds sand-blasted everything in their
path. Over years, boulders exposed to these winds
would become facetted, flattened on the windward
side. As winds shifted by season, alternate sides
of the boulder were exposed, and over time would
be carved into pyramidal structures known as
ventifacts. Upon close examination, it’s possible to
determine which portion of the ventifact was buried
and thus protected from the wind’s abrasive power.
Can you tell which part of the ventifact in this
garden had been buried?
5. Large Erratic

Just west of this garden is a large glacial erratic.
Note the large white crystals of potassium feldspar
on the boulder’s surface. This is an excellent
example of an augen gneiss, a metamorphic rock
that gets its name from the German word for eyes
(augen) and its many eye-like crystals of feldspar.
Just as cobbles within glacial rivers are subject to
tremendous forces, so too are rocks trapped within
the glacial ice. In fact, forces involved in glacial
transport can be so great that most large boulders
transported by glaciers are reduced to pebbles within
20 miles of their origin.

7. Conclude Walk at Parking Lot
As we walk along the northern edge of the third
ridge, you can see the dramatic decline in elevation.
Beyond the parking lot, we can find the loose till
that makes up much of the campus, along with many
cobble-sized ventifacts scooped up by the glacier
and then reburied in this formation.
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Now that we’ve reached the end of the tour, you
should have a better overall sense of the geological
formation upon which the campus was built.
But the mystery remains of how this feature itself
was created. One theory or explanation suggests
that as the glacier advanced, previously deposited
sediments were squeezed out from the margin of
the glacier and forced upward, leaving a hole where
the sediments had been.

￼

Then, as the glacial surge continued, these sediments
were forced forward, causing sediment further south
of the glacial margin to deform, bulge, and take on
the arc-like shape as seen in Figure 3.

Fig. 2. Image of glacial feature showing direction of ridges.

When this boulder was picked up by the glacier, it
was much larger than it is now; based on its size and
its degree of rounding, it likely hasn’t traveled far
from its source. By comparing boulders such as this
with known rock compositions to our north, we can
determine where the boulder came from and thus the
direction of glacial advances.
From this site continue walking along the inner
campus roadway towards the Ammerman Building.
Follow the road to go behind the building and to the
parking lot.
6. Behind the Ammerman Building
Walking down these steps, we descend the north
wall of a ridge, one of a series of concentric ridges
which form the campus. While these ridges are
hidden by the current architecture, their existence
can be seen in Figure 2. Here, at the base of the
steps, it is easy to see how campus architects used
the natural geology in designing the campus.

Moving north across the parking lot, we are walking
along the second highest ridge; at the road, we
reach the ridge’s end. If we could continue north
beyond the fence, we would find yet another ridge
descending even further and would be able to
descend a total of 60 meters (180 feet) since leaving
College Plaza and to cross three or four of the
ridges.

As the glacier retreated, the melting ice could no
longer support the hill of sediment that had piled
up. This loose till then began falling under it own
weight, through a process known as slumping, back
into the space previously occupied by the retreating
glacier.
In the end this process resulted in a series of
concentric, convex, up-glacier arcs that decrease in
elevation from south to north—just as we have seen
during this tour—and that form the Hill-Hole pair
that makes up the Ammerman campus.

These ridges most likely resulted from glaciotectonic forces that deformed preexisting glacial
sediment deposited as the Ronkonkoma Moraine
was forming. This material would have consisted
largely of the poorly sorted sands and gravel-sized
sediments, known as glacial till, that makes up
much of Long Island and can be seen at the edges of
the parking lot.
Now, continue east along the outer campus roadway
and cross to the northeast corner of parking lot.
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Fig.3. Overlay of campus and cross sectional glacial
tectonic process that formed campus ridges
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