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Movement of water at convergent boundary

Water trapped in bHOt “:jgter released Hot water released
sedimentary rock y sedimentary rock from solidifying magma
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Mt. Fuji, 1957 Rodan Birthplace
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Silicon-Oxygen Tetrahedron

Oxygen (0'2)

Silicon (Si*%)
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Mica Crystal Structure

Because of weak
bonds, mica
splits easily
between
“sandwiches”

Positive ions,
sandwiched
between two
sheet silicate
layers

Sheet silicate layer



Mica Group

Mineralienkabinett {(c) MZ 2000  http:ifwwew min.uni-bremen.de Mineralienkabinett MZ 2000 http:ieww.min.uni-bremen.de









Oscillatory Zoned Plagioclase
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Classic Minerals of New York
City

Download these images and
plenty more at:
www.dukelabs.com
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W, G. LEVISON, PHOTO. PLATE No. 89 (1901)

[IXCAVATION IN MANHATTAN SCHIST
Riverside Drive, 92nd to 93rd St., Manhattan Island, New York City

From: Manchester 1932



vl

PrAare No. 90 (1913)

[EXCAVATION IN INWOOD LIMESTONE
Broadway and 207th St., Manhattan Island, New York City

From: Manchester 1932
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Beryl — 157% Street and Broadway




Chrysoberyl — 93rd Street and
Riverside Drive




Tourmaline — 170t Street and
Amsterdam Avenue




Calcite — E. 174t Street and Grand
& Concourse, Bronx
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Dumortierite — 118t Street and Fifth




Tourmaline — 105t Street and Fifth
Ave‘pue




Garnet
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Garnet — 65 Street & Broadway




Magnetite — 176" Street & Broadway




Calcite — E. 174t Street and Grand
Concourse, Bronx




Beryl — 94t Street & Riverside Drive
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Kyanite — 94t Street & Riverside
Drive




Calcite — E. 174t Street, Bronx




Kyanite — 615 Street & Central Pk W




Chabazite and Stilbite — 45th Street
and Second Avenue




Beryl — 190 Street and Amsterdam
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Quartz — Westchester Avenue, Bronx




Malacolite — Harlem Ship Canal




le — 81% Street & Eighth Ave
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Chrysot




Stilbite — 44" Street & Second Ave




Stilbite — 45™ Street, between First
and Second Aveues




Titanite (Sphene) — 167t Street and




Titanite — Fort George, Manhattan




Titanite — Harlem Ship Canal




Tourmaline — Hunt’s Pomt Bronx




Sillimanite — Fort George, Manhattan




Mineralized Brittie Fauit Zones of the
Queens Tunnel
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HILL VIEW
RESERVOIR Sy

YC Water [ o 7 e
Tunnel i
System
City
unnel #3
Stage 2

- PROPOSED
STAGE | - UNDER CONSTRUCTION
= == == =—— RICHMOND TUNNEL - IN SERVICE







TBM excavatlmmf ~2$,000 linear feet of hard rock
1o 23 1.2” diagheter at depthg"”@ ~750°

\&"’




TYPICAL CUTTER
POSITIONS #:21-4:42

POSITANS %63-#50
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DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF ENVIRONMENTAL ENGINEERING
CITY TUNNEL NO.3, STAGE 2
LOCALITY MAP - CONTRACT 5438
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QIIBBIIS Tunnel Manmng Program 1998 2000
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Pyrite on Stilbite”
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www.dukelabs.com



ss
e »n S
=28
e
CD im
(1

=
S
<
&
=
=
@
—
—
=







Well, Time to Clean Up
And Get to Work
On Those Rocks
In the Lah Upstairs







Silicate Architectural Groups

Isolated silicate .
structure Olivine

Sheet silicate
siructure

Mica group

Clay group
Pyroxene

group

Framework silicatle
Double chain Amphibole structure

Single chain
structure

structure group Quartz
Feldspar group



Olivine Crystal Structure

Silicon-oxygen Silicon-oxygen
tetrahedron tetrahedron
apex toward you apex away from you



Two Tetrahedron Sharing

sio-s an Oxygen Atom
12V7

Si,0,7°




Single-Chain Silicate Mineral

Oxygen

Positive ion




Amphibole
group

Double chain
structure




Silicate ?trﬁtctures

Sheet silicate
structure _o-°

Mica group
"~ Clay group

Framework silicate .
structure




Olivine

bremen.de



Pyroxene Group

Mineralienkabinett {c) MZ 2000 http: sy min uni-bremen.de




Amphibole Group

Mineralienkabinett {c) MZ 2000 http: e minuni-bremen.de




Framework silicate
structure

Quartz
Feldspar group



Quartz Group




K-Feldspar Group




Sanidine (K-Feldpar)




Black Smokers




AcTINOLITE DIKE
130th St., ncar Convent Avenue, Manhattan Island, New York City



Igneous rock intruding country rock
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