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Regional Metamorphism = Foliated Rocks





~ 450 Ma Taconian Arc – Passive Margin Collision
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Taconic Slates, Newburgh, NY
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Slaty Cleavage



Normanskill Fm., J. Iorio Park, NY

Diffracted Slaty Cleavage



Metacarbonate + Metasiltstone, Taconic Sequence, NY



Hartland Fm., Central Park, NYC

Amphibolite Layer in Schist



Disarticulated Amphibolite Fold

Mafic and Felsic Hartland Gneiss, So. Twin Island, NY



N567 - Hartland Amphibolite

Central Park



Garnet Amphibolite, So. Twin Island, NY



Depleted Garnet Rims, So. Twin Island, NY



Amphibolite - N015

Amphibolite, Inwood Park, NYC, NY



Sheared Amphibolite - N400

Amphibolite, Inwood Park, NYC, NY



Riverside Park, NYC, NY

Hartland Schist



Hartland Schist



N629 – Warren Street (C-Oh)

Hartland Schist



N624 – Warren Street (C-Oh)
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N289 Sulfidic Schist - Mt. Morris Park, NYC, NY

Walloomsac Schist



N622 – Warren Street, NYC, NY

Walloomsac Schist



N283 - Kyanite Nodule - Mt Morris Park, NYC, NY 

TaconicManhattan Schist



N217 – S of GWB Approach Manhattan Schist



Central Park, NYC, NY

Manhattan Schist



Garnet Sillimanite Augen, Mt. Morris Park, NYC, NY



Queens Water Tunnel – CT3
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• Scale 1 in. = 10 ft

Queens Tunnel Mapping Program:  1998-2000



High-Pressure Granulite-Facies Gneiss



• Petrographic Analysis (92 Samples)

– Texture

– Mineralogy

– Internal Structure

– Metamorphism

Number Location Color DensityQtz Kspar Plagio/ An Opx Cpx Hbld Bio Garnet Opaque

Q109 004+80 M 35 M M

Q109 004+80 25 2.72 M M 35 m m m

Q110 006+42 10 2.66 M tr+AP M m gnbk tr tr

Q111 009+25 25 2.79 M M m tr m M py  encl Q tr

Q112 011+60 35 3.05 m M 51 M  ex sol m gnkh M py

Q114 015+90 45 3.03 m M 53-39normM someEx solM Ex sol mgnkh m necklace tr

Q115 017+70 10 2.71 M tr AP M m bugn siev e m rbn m porange tr

Q117a 022+25 15 2.72 M tr m 27 m dgygn m rbn m porange siev etr

Q119 026+65 45 2.93 m 10-15m M 27 M khgn tr rdbn m m

Q123 032+15 60 3.11 m m 44 m m gnHB m rbn M siev e tr

Q127 042+67 60 3.09 m M tr M M gnkh m red M m

Q129 049+95 25 2.71 M M M low M kh M

Q130 051+83 15 2.76 40 tr M m obn M.v ermic/siev e rimstr

Q133 059+95 55 3.26 m M 38-29 M Mkhtan m M m

Q134 062+45 60 3.17 m M 28-40Rev Zoning M M bugn some v ermic w i Qtz M fine siev e/v ermic10  v ermic ??after px

068+10 068+10 5:50 M M 55 m M m  gn m vermic with plagm

070+60 070+60 45 M M 45+ ? core? m.  Gn m M m

Q141 071+80 30 2.9 5 M siev e M siev e tr gn M okh M siev e 2

Petrographic Data Sheet

Thin section photomicrograph
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High-Pressure Granulite-Facies Metamorphism
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Migmatite Gneiss



Sheared Migmatite Gneiss, So. Twin Island, NY





Metaconglomerate



Metaconglomerate
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Inwood Marble



Inwood Marble



Inwood Marble
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Contact Metamorphism



Contact Garnet Porphyroblasts, Castner Fm., TX



Garnet Staurolite Schist, Roxbury Falls, CT

Porphyroblasts



Porphyroblastic Texture



Syntectonic “Rolled” Garnet



Rotated Garnet Porphyroblast



Dynamic Metamorphism - Mylonitic Rocks



Recrystallization with Shear

Mylonitization



Quartz Subgrain Recrystallization – Pyrenees, France

Mylonites



Shredded Mica “Fish” in Quartzite Mylonite – Minas Gerais, Brazil



Mylonitic Manhattan Schist, St. Nicholas Thrust, NYC



N209 XN



St. Nicholas Thrust N067



N172



Mather 1843



Staten Island Serpentinite



Franciscan Complex, Coast Ranges, South Bay, CA



Serpentinite, Foothills Belt, CA



Serpentinite with Talc-Chlorite-Biotite Shear Envelope

Hartland Serpentinite
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Sheared Western Margin

Merguerian

 and Moss 2005



Manhattan Transect North-South

Merguerian

 and Moss 2007





OK, That’s It!

 I’ve Heard Enough!

H. Manne

Download our Publications Free at:

www.Dukelabs.com
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