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Introduction —Marcellus Shale
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Introduction — Marcellus Shale
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Introduction — Marcellus Shale
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Goals
Investigate
« Sediment sources
« Depositional environment
« Post depositional processes — diagenesis, thermal events
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Study Focus: Core from Greene
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Marcellus Shale - Outcrop

Outcrops exhibiting effects of
subaerial weathering
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Lithologies analyzed
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Volcanic Ash
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Methods

Depth (ft) Lithology
7780

Shale and limestones

= Sequential extraction 280
e Acetic acid soluble fraction - carbonate minerals
» Residue - clastic silicates, organic matter
Volcanic ashes 782

= Total dissolution (HNO;-HF-HCIO,)

* Nd isotopes by TIMS
« Srisotopes by MC-ICP-MS
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Results: Neodymium isotopes
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Results: Neodymium isotopes

Consistent with other
Appalachian sediment
sources in
eastern/southern USA
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Neodymium isotopes: Model ages
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Neodymium isotopes: Model ages
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Acadian Paleogeography

- Grenville and older ’ Wind direction
Laurentian (1.8 Ga) -
rocks and recycled
sediments
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Eng INItial vs. Stratigraphic Age
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Eng INItial vs. Stratigraphic Age

Disturbance indicated
by elevated Sm/Nd
(Lev et al 2008)

Marcellus shales appear
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diagenesis
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Results: Neodymium isotopes

Depth (ft) Lithology

7780

 Volcanic ash
generally higher gy
values

« Probably mixtures of 7820~
Grenville age crust .
and juvenile mantle
component

Volcanic Ash
-+ s (same core)

- - 7880—¢ —I_f_—l_—f Volcanic Ash
—Ho e (Clearfield Co.)

Calcareous Shale T T
Shale _#1_ : T : I I I : - *
I B 2 7900 T e e ----
LT 1 [s2]  [&2] *
Limestone Fossiliferous T T T T
Limestone -8.0 -7.0 -6.0 -5.0 -4.0 -3.0

Ena (390 Ma)
{NSTL-RUA V




Volcanic ash
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Results: Strontium isotopes
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Results: Strontium isotopes
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Strontium isotopes vs. age

Values corrected back to
390 Ma

= Converge to middle
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Conclusions

Nd isotope data are consistent with a sediment source dominated
by orogenic highlands to the east

* Clastic silicate minerals and organic matter yield g,4(390 Ma) values
within a tight range of -7.4£0.4

* Depleted mantle model ages for the residue samples range from 1.4
to 1.6 Ga, consistent with Grenville age crust

Tight clustering of model ages and Sm/Nd ratios suggest minimal
post-depositional disturbance to the organic and clastic portion of
the shale lithologies from this core

* Srisotope data show no evidence of major disturbance to silicate
portion subsequent to Devonian
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