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The History Channel: Super City — New York
22 September 2008




Hollywood Fat Cat Merguerian and Direcor of Opertions Genevieve Glasson
at Geology Department “Hammy” Awards Presentation (2008)
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Let’s Go Back
In Time From
Today to the
GCambrian!
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Future Site
of New York City
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~ 480 Ma Taconian Arc — Passive Margin Collision

Future Site
of New York City
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430 Ma to 250 Ma
Protracted Plate Gollisions
Produce the Appalachians
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F, Folds of S,
GCentral Park, NYC
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Remember
CM,You're

Nothing
Without Me!

Finally! He's
Going to Talk
About the
World Trade
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Rock - Paper - ScisSsors
Paper Govers Rock

Glacier Govers NYG

Not a One-Shot Deal!
Multiple Glaciers
Sculipted and Supplied
Sediment to the
NYC and LI Region
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The Metro Section

Ehe New York Times

MONDAY, SEPTEMBER 22, 2008

At Ground Zero, Scenes From the Ice Age

Trade Center Excavation Uncovers a Landscape Carved by Glaciers

b “w
A Glimpse of New York City, 18,000 B.C.

Excavation at the World Trade Center site has uncovered, among other geologic features, a 40-foot glacial pothole. Page B4.

At Ground Zero

Excavations for Tower 4 at the
southeast corner of the World
Trade Center site uncovered a
landscape carved by glaciers
out of bedrock at least 20,000
years ago, with deep pools
known as potholes.

BELOW CITY STREETS

Map at upper right shows
bedrock contours of the
Tower 4 site from above. At
right is a cross section. In the
measurement scale, 0 is
close to sea level and is10 to
20 feet below street level.
That means the bottoms of
the potholes (-100) are about
110 feet to 120 feet below

-90
-80 -60

Site of
Tower 4

Numbers
indicate the
depth below
sea level in

.225ep 2008

THE NEW YORK TIMES|
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NW to SE-Directed Glacial Flow Provenance of a ~50 ka Till
Determined from the World Trade Center Site (WTC), NYC

Ventrelli, Angelica; Merguerian, ]. Mickey; Melrose, Courtney; Moss, Cheryl; and Merguerian, Charles.
Geology Department, 114 Hofstra University, Hempstead, NY 11549.
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Sample Size Analysis

During terminal stages of excavation for the new World Trade Center site a serles of major glacial features were
discovered in steeply dipping metamorphic and intrusive rocks of the Walloomsac and Hartland formations. The
excavated SE corner of the WTC site Is underiain by 2 large plunge pools (100" elevation), watersiides, and
scores of potholes formed by stream erosion and kater filled with glacial till rich In boulders, cobbles, and peb-

bles. (See NY Times article dated 22 September 2008). The unusually deep crosion (<100 elevation) found at

the WTC site Is a testimonlal to the drop In level and d mig; of the sh that
glaciation as such deep erosion usually takes place far from the shoreline In coastal areas.

Our analysis of the shapes and lithology of about 220 pebbles and cobbles randomly collected from the potholes
indicate that the clast population consists of well-rounded far-traveled rocks from varied bedrock sources. We
were able to interpret a wide variety of lithologles, although due to obvious constraints, collecting every clast in
the plunge pools was Impossible. The clasts arranged by decreasing percentage consist of quartzite, reddish
sandstone, orthognelss/granite/granitold, greywacke, quartz fragmeats, siltstone, syenite, aplite, black chert,
metaconglomerate, schist, diorite, amphibolite, slate, basalt, phyllite, and rare contact horafels from the Pali-
sades Intrusive sheet,

The clasts include indicator stones that can be traced back to specific physiographic provinces, all to the NW of
the WTC site. In addition to the Palisades contact hornfels, these Include basalt from the Watchung lava or the
chilled margin of the Palisades sheet of the Newark Basin and coarse-textured metaquartzite of the Shawangunk
formation, from the Valley and Ridge physiographic province. Orthognelss/granite/granitold, syenite, diorite,
and amphibolite are from the Hudson Highlands. Taconic strata (slate, phyllite, greywacke) are also represented,

together indicating glacial transport from the NW to SE,

By contrast to p g that Pl Ice from the NNE down the Hudson River valley,
our studles Indicate that glacial ice advanced from the NW (across the Hudson valley), picking up rocks and red
soll distinctly native to Now Jersey and New York,

The age of the till has been determined to be unexpectedly old {(~50 ka), obtained by C14 dating of a plece of
wood trapped within a silt lens within the potholes. The date obtained was 49,500 +3050/-2205 BP (Moss and
Merguerian 2009). Importantly, these ages clearly indicate the till filling the lower 2/3 (and likely upper third)
of the depression was deposited by an older than recognized glaciation from the NW developed prior to the ~20

ka Harbor Hill event.

VISUAL ROUNDNESS OF SAMPLES FROM WTC SiTe

Glaclations

Physiographic Provinces of NY

~rrr T

@~ Indicator
Stone

Locations

Left- Predominant theory
that the Pleistocene ice
traveled in a NNE flow
direction,

Right- Based on our
research results, the
Pleistocene fce traveled in
a4 NNW flow direction.

Provenance of Till Pebbles from NW to SE

Allegheny-Catskill Plateau - Devonlan
sandstones/shales (may be present at site - further
petrographic analysis needed).

Valley/Ridge - Stlurian Shawangunk coarse sand-
stone, quartzite, and metaconglomerate.

Great Valley - Cambro-ordovician black shale, car-
bonates, and greywacke (no representatives of shale
or carbonates as they would not last but graywackes
and gray slates are persistent).

Grenville Highlands- Proterozoic orthognelss, gran-
Ite, granitoid, aplite, syenite, diorite, amphibolite,
Cambrian quartzite, Ordovician phyllite, and black
chert (from Devonian limestones).

Taconic Allochthon- Cambro-ordovician strata may
have overlapped Greaville until eroded (Greywackes
and slates: green, purple, gray).

Newark Basin - Jurassic red siltstones, sandstone,
Palisades contact aureole, and basalt. Hoboken ser-
pentinite also presont in field.

Prong - ¥
morphic rocks locally derived.

to Ordovician meta-

*sampling error - larger stomes left uncollected

LITHOLOGY PERCENT OF SAMPLES FROM WTC SiTe




LITHOLOGY PERCENT OF SAMPLES FROM WTC SITE
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Long Island's Glacial Moraines

Roanoke Point Moraine
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Most NY Area Glacial Features or Erosion and
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FRDG Funding = 49,500 BP +3050/-2205
Harhor Hill 25-19Ka

Ronkonkoma ~70 Ka
Question is: WHICH GLACIATION?

From Moss and Merguerian 2009



World Trade Genter Site
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TOWER 2

From Moss and Merguerian 2009
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On The Rocks
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1844

. Geology Department

New York Gity
Rock Sample Archive
Gittleson Hall
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Near Stop 13

Boring M-1009
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Hartland Coticule Found
w/ Spessartine Garnet












TEMPERATURE (C) -
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Interpretive NWW-SE
Geologic Section Based
on Berkey 1910 Boring Data

Merguerian, 1244 (2010)
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| Thanks For Attending
Questions Please 29
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Biting?
There’'s No
Biting in the
Hamster
Industry!







Future WTC Research
at Hofstra Geology :

Refine Map
Mineralogy
Petrography
X-Ray Microprohe |
KRF
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