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Geological Section – Manhattan Island

Gneiss, Limestone, Hornblende Slate and Serpentinite
Over a Crystalline Substrate of Primitive Granite
Covered by Diluvium
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Main Questions:

1) Position/Geometry

        of Cameron’s Line &

        St. Nicholas Thrust

2) Age/Provenance of

        Schistose Rocks

3) Proterozoic Rocks

4) P-T History of All

5) Mafic Rocks

6) Plutons/Dikes

7) Serpentinites

8) Geochem/Age Dating



Merguerian’s Early

Field Work on

Manhattan

Island

In The Days

When He Was

More Limber



>1,000 Field Data Points
Hundreds of Academic Field Trips

NYC Parks

Tunnels

Geotechnical Data/Borings

Access via Consulting



Proper Field Attire
For NYC Work

Merguerian Has Spent

Most of his Career

Mapping the Surface

and Subsurface

Geology of NYC
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Stratigraphy
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Paleo-equator

Paleo-shoreline

after Kay, 1951





~ 450 Ma Taconian Arc – Passive Margin Collision

Modern Analogue



Merguerian and Merguerian, 2004

NYC Rocks





Rodgers and others, 1985

Hodges Complex
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Brooklyn Tunnel –  Sta. 128+30

Major Serpentinite Zone



Talc-Chlorite-Biotite Shear Envelope

42nd Street Serpentinite



70º

Cigar-Shaped

Mass with

Steep Plunge

Southward

Base Not

Exposed

>10 m Long

Dimension



Sheared Western Margin

Gently Plunging Slicks







B-2

165th Street Serpentinite
Serpentinite Found
in 40% of Borings
B-2 B-3 B-4 B-8 B-9 B-14



Walloomsac



165th Street Serpentinite





Cameron’s Line

St. Nicholas
Thrust Zone



Finally, He’s 
Going to Talk 

About 
NYC

Rocks



Merguerian and Merguerian 2004

NYC Rocks



Yf Fordham Gneiss, Echo Park

Basement



CT3, Stages 1 and 2



Merguerian’s Queens

Tunnel Field Office



• Scale 1 in. = 10 ft

Queens Tunnel Mapping Program:  1998-2000
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Early High-Pressure Granulite-Facies Metamorphism



Anomalous Garnet Content

Increased Density and Abrasivity of Rock Mass



Woodside Rhyodacite Dike Swarm





Major Lithologic Contrast

No Counterpart in NYC!

280 Ma Rasbury Age

1,100 Ma



F3 Fold in Inwood Marble, Morris Garvey Park

Sauk



Sauk



Inwood Hill Park, NYC



Elev. -150’

Con Edison Cable Tunnel

2009 D&B Tunnel – 700’



Elev. -115’



 

Sub-unit Thickness (Feet) 

1 - Calc-schist and calcite marble > 6’; top not exposed 

2 - Coarse-textured calcite- and 

dolomitic marble 

4.0 

3 - Dark gray marble and calc-schist 3.0 

4 - White to buff-colored dolomitic 

marble 

2.0 

5 - Dark gray to blue dolomitic marble 5.0 

6 - White to buff-colored marble 11.0 

7 - Dark gray, blue and brown marble, 

calc-schist 

11.0 

8 - Thinly layered whitish-gray and -tan 

marble and calc-schist 

10.5 

9 - Brown calc-schist, gray marble, calc-

silicate rock and quartzite 

11.5 

10 - Whitish-tan micaceous marble >11.5’; base not exposed 

 

Aggregate thickness exposed > 75.5’ 

 



Walloomsac “Balmville” Contact, Grand Concourse, Bronx, NY

Tippecanoe



N289 Sulfidic Walloomsac Mt. Morris Park

Tippecanoe



N622 Warren Street

Tippecanoe



N

Image by C. Moss

Near Stop 13

Ow + Owc

Sub-vertical F3 Folds

with Steep, NE-trending

Axial Surfaces in

Walloomsac Schist

and Calc-Silicate Unit

Boring M-1009

Tippecanoe



Manhattan Schist

F3 Folds of S2

Central Park, NYC

Taconic



Manhattan Schist, Central Park

Taconic



N172 Mornside Park Kyanite Layer Folded by F3

Taconic
Taconic



N217 S of GWB Approach

Taconic



Sheared Manhattan Schist, St. Nicholas Park

Taconic
Taconic



N209 Mylonitic Manhattan Schist

Taconic



N279 Morris Garvey Park Klippe

St. Nicholas Thrust



N290_MtMorrisMylSt. Nicholas Thrust

Taconic

Tippecanoe



N284_GtKyAugen

Garnet-Sillimanite Augen Gneiss, Mt. Morris Park Klippe

Taconic



SW-Plunging F3 Folds

Hartland Formation

Riverside Park, NYC

Taconic



N125 Hartland Schist, Riverside Park

Taconic
Taconic



N361 Hartland Schist and Granofels, Central Park

Taconic



N125 112th Street, Riverside Park

Taconic



N629 Warren Street

Taconic



N624 Warren Street

Taconic



N296 Hartland Schist and Granitoid, Central Park

Taconic
Taconic



N123 Hartland Schist and Amphibolite, Riverside Park



N567 Hartland Amphibolite

Taconic



Hartland Coticule

New Hartford, CT

New Hartford, CT

West Granville, MA

Taconic



C-Ohc

Hartland Coticule Found

w/ Spessartine Garnet

N757
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Polydeformed Bedrock
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D2  x D3 Interference Patterns





Cameron’s Line

in Central Park

Merguerian and 

Merguerian, 2004



Cameron’s Line

in Central Park

Merguerian and 

Merguerian, 2004
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Main Questions:

1) Position/Geometry

          of Cameron’s Line &

          St. Nicholas Thrust

2) Age/Provenance of

          Schistose Rocks

3) Proterozoic Rocks

4) P-T History of All

5) Mafic Rocks

6) Plutons/Dikes

7) Serpentinites

8) Geochem/Age Dating

Download NYC Geology Publications @

www.dukelabs.com
www.hofstra.edu





Phase 1 - Threading The Needle

April 2010

May 2010



Second Avenue Subway

Sta ~1205+00 – North Cavern



Sta 1204+90 
North Cavern Center Slash

Second Avenue Subway



Second Avenue Subway

Sta 1204+90 
North Cavern Center Slash



Sta ~1205+00 – North Cavern

Second Avenue Subway



Sta 1205+10 – North Cavern

Second Avenue Subway



Sta 1205+10 – North Cavern

Second Avenue Subway



Sta 1205+10 – North Cavern

Second Avenue Subway







Merguerian 1998



Merguerian 1997



The World Trade Center Site

N



2004

On The Rocks



Mostly Hartland Schist

and Granofels

WITH

Walloomsac Schist

and calc-silicate

rocks
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Image by C. Moss

Near Stop 13

Ow+Owc

Sub-vertical F3 Folds

with Steep, NE-trending

Axial Surfaces in

Walloomsac Schist

and Calc-Silicate Unit

Boring M-1009



C-Ohc

Hartland Coticule Found

w/ Spessartine Garnet

N757
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Minerals Are 
Your Pals!

WTC Minerals

Plagioclase
Garnet

Staurolite
Kyanite



Four Main
Localities
South of
Canal Street

All Display
Sheared
Walloomsac
Rocks!

after Baskerville 1994



Berkey, 1911



Interpretive
Geologic Map of
SE Manhattan,

Brooklyn,
and Queens

Based on Borings
of Berkey (1910)

Merguerian, 1984



Merguerian, 1984  (2010)

Interpretive NW-SE

Geologic Section Based 

on Berkey 1910 Boring Data

Add Slivers or Layer

of Walloomsac!





B-2

Serpentinite Found
in 40% of Borings

B-2 B-3 B-4 B-8 B-9 B-14



B-4



Walloomsac



Manhattan









B-01P

Shredded Appearance
Mixed Lithologies



B-5 S-C Fabrics



B-5 S-C Fabrics



B-13



B-13



Walloomsac



Cameron’s Line

St. Nicholas
Thrust Zone
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