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..Devonian - extremely warm period of Earth's history...

1. abnormally warm climate (layered ocean);
2. prevents oxygen from reaching the bottom (cooler) water;

3. the bottom water is quickly depleted of oxygen as a
consequence of the abundant organic remains of plankton
sinking through the water;

Oz O, oF Oz

Sea level warm water Iayer' ‘Floahng over cooler water

e ox eted water
gF zggnsir water /ﬁ\
black shale )

Migrating Forebulge

Migrating Thrust Load
Foreland Basin

a warming climate favors the preservation of organic remains




..becoming a hy
7 TR

1. subtropical climate

2. plate Tecfonig‘

How did the Marcellus form and
why is it so organic rich?

Avalon

North America terrane

Appalachian foreland basin I Acadian mountain belt

Marcellus Shale
Formed Here

Middle Devonian Period "\ 390 Million Years Ago




Dhio Shale

—=—= MarceBus

PHASE THRAEE == Shale

Ernsion of highlancs
rapicly 1l shallowing
basin. Traugh and
Bulge tonlyros migraio

Turther west, Hu
P, W —— e

Alinagireat
Shale

e and Troug

PHASE TWO = {ollsion
gride and Norlh Amarcan Platbe
rabounds. Deep, Anadic,

Sedimsant Staread Basn ) Rhifestiea COwerriding
shallows and botn Bulge  Peripheral Bulge Shale African Plata
arkl Trough migiale Cincinnati Areh

washvaed,

PHASE ONE =dnitin]l Collsan = &f%ican
Plae Cearddas and Llaprasnas Nomn

Proximal
Trough

American Plate — GEﬂEi'E.'.-r'Ii] a wary Daep, MarceBus
Aric, Sedmenl Slacved Basin Tarmed a —  Bhale
Proximal Trough and assaciated Peripharal Bulgs,
Phanerozoic Eon Cenozoic Fra Cuaternary (1.2 mya to today)
(343 mya to present) (65 myra to todasy) Holocene (10,000 wears to today)

Pleistocene (1.8 mya to 10,000 wes)
Tertiary (65 to 1 2 mya)

Pliccene (5.3 to 1.2 mya)

Miocens (238 to 5.3 mya)

Olizoeene (35,7 to 238 mya)

Eccene (548 to 33.7 mya)

Paleccene (65 to 54 .8 mya)

Mesozoic Era Cretaceous (144 to 63 mya)

(242 to 65 noyd) Turassic (206 to 144 myrd)
Triassic (24% to 206 mya)

Paleozoic Era Permdan (200 to 242 mya)

(543 to 248 nora) Carbondferous (354 to 290 )

Permsylvanian (323 to 290 mya)

Wississippian (354 to 323 myra)
Dewvonian (417 to 354 myra)
Silurian (447 to 47 mya)
Ordowician (490 to 443 myra)
Cambirian (543 to 490 mya)

Tommotian (530 to 527 mya)

Precamhrian Time Proterozoic Era Meoproterozoic (P00 ta 343 mya)

(4,300 to 5343 mya) (2500 to 543 mya) Vendian (650 to 543 mya)
Mesoproterozoic (1600 to 900 mora)

Paleoproterozoic (2500 to 1600 mya)

Archaean
(3200 to 2500 mya)

Hadean
(4500 to 3200 mya)
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Richard Smosna examining Marcellus Shale outcrop near Bedford, Pennsylvania.
Photograph by Daniel J. Soeder, DOE.
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Depth of Marcellus Shale Base

2000 - 3000 fi
3000 - 4000 ft
4000 - 5000 ft

[ 5000 - 6000 ft

N 5000 - 7000 ft

B 7000 - 8000 ft

| I 5000 - 9000 ft

| I - 5000 ft

— — — Wet/Dry Gas Boundary

Marcellus Shale Extent
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