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The Scientific Method of Inquiry

•OBSERVE

•RECORD

•TEST

•PREDICT

•CONTROL





after Fagan 1958



after Kay, 1951

Paleo-equator





Taconic Arc – Passive Margin Collision



Taconian Accretionary Wedge







Maclure, 1817



Natural History

of New York
1843

Hall

Mather

Emmons

Beck

Vanuxem



Mather, 1843

Geologic

Sections

New York State



after Cozzens, 1848

Geological Section – Manhattan Island



First Geologic Map

of Manhattan

after Kemp, 1887



Kemp’s Early Field Work

on Manhattan Island







Merrill et al., 1902

F. J. H. Merrill [1861-1916]



Professor 

Charles P. Berkey

[1867-1955]

Berkey, 1911





Proper Field Attire

For NYC







Merguerian’s Field Office



Geology of the New York City Area

after Mose and Merguerian, 1985



Merguerian, 2001

New York City



Geology of Central Park

From Rocks to Ice



after Kemp, 1887



Cameron’s Line

in Central Park



Geologic Maps

Of

Central Park

after Taterka, 1987

and Baskerville, 1994



Cameron’s Line

in Central Park

Merguerian and Merguerian, 

2004



after Merguerian, 1983



after Kay, 1951

Paleo-equator



Finally, He’s 

Going to Talk 

About the 

Rocks



Fordham Gneiss, Echo Park



F3 Fold in Inwood Marble, Morris Garvey Park



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



Manhattan Schist

F3 Folds of S2

Central Park, NYC



Manhattan Schist, Central Park



Sheared Manhattan Schist, St. Nicholas Park



SW-Plunging F3 Folds

Hartland Formation

Riverside Park, NYC



Hartland Schist, Riverside Park



F2 Fold and Pegmatite, Central Park, NYC



N296 Hartland Granofels



N361 - Hartland Schist and Granofels



Hartland Amphibolite N567



Hartland Amphibolite N567



What Does the Geologist See?



Pegmatite Sill-like Intrusive



Pegmatite Dike, So. Twin Island





What Does the Geologist See?



Pegmatite Dike with Chilled Margin



N566 COh

FOLD PATTERNS



Manhattan Schist, Central Park

FOLD PATTERNS



Central Park is a Canvas for Students



What Does the Geologist See?



Pegmatite Intrusive Crosscuts Fold but is also Folded



N330 COm



N330 COm

F2

S2

S1



N330 COm

F2

S2

S1



Polydeformed Bedrock



S3

F2

S2

Polydeformed Bedrock

S1

F3



S3

F2

S2

Polydeformed Bedrock

S1

F3



Polydeformed Bedrock



Polydeformed Bedrock

S3 S3

F2

F2

F3

F3

S1

S1



Polydeformed Bedrock

S3 S3

F2

F2

F3

F3

S1

S1



Cameron’s Line

in Central Park

Merguerian and Merguerian, 

2004









Isham Park Inwood Marble





Inwood Potholes



1737  5.2

1783  4.9

1884  5.2

     200?  ?

New York City 

Earthquake

Can it Happen Here?



How Well Will

NYC Withstand

A Moderate

Earthquake?

How is NYC Built?



McCoun (1609)



It’s Not My Fault!  He put me up to this!



N537

Group E - N12°W, L/L FaultManhattan

Schist

Offsets F3

Syncline



Group E Faults

In

Central Park

Merguerian and

Merguerian, 2004

R/L

L/L

L/L



Group E - N45°W, 80°S L/L Fault

N296 Hartland Fm



N42°E-Trending Left-Lateral Fault, South Twin Is., NY



N66°W R/L Fault, So. Twin Is., NY



Group E Faults



17 January 2001, M = 2.4





Manhattanville “125th Street” Fault

CT3, Stage 1 after Fluhr, 1969



Merguerian  2002



Bronx River

Drainage Anomaly



Burke Avenue Profile – Bronx WPA

Stratified Lake Sediment Overlie Glacial Drift

Supports Hypothesis that Damming of Bronx River

was Post-Glacial

Bouldery Till



Non-glaciated

V-Shaped

Bronx River Valley

at Snuff Mill,

 NY Botanical Garden





What’s That 

Noise?

Download Geology Publications:

www.hofstra.edu

www.dukelabs.com





Glaciers and Glaciation



Pleistocene

Glaciation





Johnson (1931)Mio/Pliocene

Sparkill Gap

In Piermont

Paterson and

Millburn Gaps

Coastal Plain Strata

Covered Newark Basin –

No Red Coloration

In Cretaceous



Lon Gisland



SE Slope



Suter et al, 1949

Aquifers



Long Island’s Moraines



Long Island Outwash Fans

after Merguerian and Sanders 1993



Two Tills and

Varved Lake Strata

Cut by Young Channels

Scoured to Bedrock

~200’ of Pleistocene

Replaced by 160’ 

Holocene Silt

(after Merguerian 2003)



Hudson 

Abandons

Former 

Channels –

Floods

Through 

Narrows





SE-Directed Glacial Striae, Central Park



S35°E-Directed Striae, So. Twin Island, Bronx



S35°E Striae, So. Twin Island



NW to SE Glacial Grooves and Striae, Bear Mtn., NY



SE-directed Chattermarks, Bear Mtn., NY



Glacial Polish and S55°E Chattermarks, Bear Mountain, NY



Two More Chattermarks, Bear Mtn., NY
Do you think

he noticed the 

older NNE roche 

moutonnee?



SE Glacial Grooves, Central Park, NYC



Glacial Meltwater Channel, Central Park, NY



NE Sculpting, NW Striae, and Erratic - Central Park, NYC



Erratic - Central Park, NYC



The Big Kahuna Glacial Event

Prince’s Bay



Prince’s Bay, Staten Island





Plunge 17° into S60°W

AP = N4°E, 20°NW



Prince’s Bay, Staten Island

Outwash

K

K

K

K
Till

Outwash



EXTRA SLIDES



Late Paleozoic Bedrock Features



Retrograde Muscovite after Kyanite



NW Joints, Mosholu Fault, Bronx, NY

NW-Trending

 Joints



Splays and Conjugate 

Joints

NNW-Trending “Manhattanville” 

Strike-Slip Faults

Queens Tunnel Sta. 75+85



Group B cut by Group E

Group B

Group E



Queens Tunnel Sta. 253+40

Crown Failure in Overstressed Rock



N569 Mylonitic COm



Retrograde Muscovite after Kyanite



125th Street Fault, CT3, Stage 1



Examined in subsurface May and July 1985, CT3

150 m wide zone of highly fractured rock

2-3 m wide zones of fault breccia

Large blocks show right-lateral rotation in crown

NNW strike and steep SW dip

Steep SE-plunging slickensides overprinted by 

subhorizontal slicks

Reverse oblique slip offset is indicated

125th Street Fault, CT3, Stage 1
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