Snaking Through the Pennsylvania Piedmont:

Serpentinites of Southeastern Pennsylvania
Samuel Louderback, Michael Mengason, and Ryan Kerrigan

Department of Energy and Earth Resources, University of Pittsburgh at Johnstown, Johnstown, PA 15904

Johnstown
Campus
Abstract Results & Conclusions
A petrographic and geochemical assessment of a suite of serpentine rocks from the Piedmont region of southeastern Pennsylvania was conducted to delineate their likely source T . Ti/S0 o o o o L A
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and determine if any trends could be noted that could suggest spatial differences in tectonic history. The area is host to rocks that are metamorphosed to amphibolite facies accreted T~

onto the continental margin during the Taconic orogeny (450-470 Ma) that overlay a basement composed of higher grade granulite facies metamorphic rocks of Grenville age (1.0-

1.2 Ga). Serpentinites were collected from several pod-shaped bodies in southeastern Pennsylvania with some of these bodies adjacent to NE-SW trending shear zones. ///
Distinct differences were seen in field relationships and petrography whereas geochemical signatures remained uniform. Geochemical trace element data suggests that the 05 - 1AB
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sampled serpentinites were affected by subduction and refertilization of ultramafic protoliths during tectonic emplacement. The geochemistry of relatively immobile trace elements 1 A

plotted on petrogenetic discrimination diagrams suggest an arc setting for the protolith. Examined bodies towards the east exhibited a zoned morphology with multiple rock types b - ~ s's| Cobor  oo1 o1 1 10 0001 001 o1 1 10 T om o1+ 1

(talc, anthophyllite, chlorite, including serpentine) whereas bodies towards the west exhibited near complete serpentinization. Evidence of shear Is present in all serpentinite samples 2r (ppm) b (ppm) b (ppm) Vb (ppm)

and 1s particularly pronounced in the samples collected in the west. Figure 3: Discrimination diagrams after Pearce and Figure 4: Discrimination diagrams after Deschamps (2013). Colors correspond to
Cann (1971) plotting composition of serpentinite regions presented on map and sample descriptions. Geochemical analysis indicates

Introduction samples In Island Arc Basalt region. Composition
suggests that material serpentinized in southeastern
Pennsylvania Piedmont is the hydrothermally altered

that all samples with sufficient REE signatures plot in the subducted field indicating
samples were subjected to burial and exhumation prior to eventual emplacement at

Serpentinites are rocks composed of serpentine minerals which form by metamorphism of mantle material. This process can show various degrees of completion and this can either alter the

original mineralogy completely or leave relict grains that are similar to original optical mineralogic properties. If the process Is complete these properties are typically lost and the new textures remains of a magma chamber. current location.
present in the rock must be used to deduce the original minerals present. The origin and tectonic history of the Pennsylvania Piedmont’s serpentinites has remained controversial in the available
literature with three distinct hypotheses put forward to explain the genesis of these rocks: hydrothermally altered oceanic crust; hydrothermally altered mantle material; or hydrothermally altered arc >RP 16-011A CR1 transects CR1 transect 1
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- Samples were collected from the Piedmont physiographic province of southeastern Pennsylvania. mery Ordovie Group | - B p

- Geochemical analysis was conducted through X-Ray Fluorescence (XRF) as well as Inductively Coupled === =~ olonic Figure 1: Animation showing the oo N | , ,.: ) U eremeters sone et -
Plasma Mass Spectroscopy (ICP-MS). Mid-Ordovician - accretion of the Taconic terrane m‘im i ,2‘: CR1 transect 2

- Results were plotted on discrimination diagrams presented in Deschamps (2013) as well as Pearce and Cann Gy’“”p : "°° . onto the margin of Laurentia 49.46 ,_ - f N e
(1971). _ _ _ _ _ _ (Sinha et al. 2012). This event led Mf % l ; 2 ~ 3=

- Rock thln sections were generated and analyzed based off of optical mineralogic and micro-textural e Ordovician peri-Gonawanant metamorphism in the region and 49.56 = = R 0 S 4
properties of the samples. —r rheic contributed to the formation of the .
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manner in which serpentinites CR1 transect 3
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showing inset of study area, Observations and Implications
Samples were collected from
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2 4 _ _ - Modal abundance of serpentine was noted to increase across the study area with the least serpentinized samples to the
P g e the Piedmont Province of | h
= east progressing to complete serpentinization to the west

Southeastern Pennsylvania in ..
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the Appalachian Mountain Belt : . .
W e T - Geochemical analysis yielded the following results:
s i e/ \' - Samples were affected by subduction zone processes indicating an arc environment based on fields originally
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