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The Unionville Serpentine Barrens in Chester County, Figure 1: Major Element Oxide Abundances
Pennsylvania host a group of pegmatite dikes intruding into a e
serpentinite body, giving way to complex geochemical reactions.
Limited data exists on these pegmatites pertaining to their origin

HAND SAMPLE & THIN SECTION DESCRIPTIONS
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Fegmatite sample locations

Hand Sample: mottled brown/orange microcrystalline groundmass with
474 extensive clear veining and scattered pockets of small green crystals
=74 Thin Section:

©4L ] + 50% orange microcrystalline lenses separated by extensive quartz
E.*4# veining and encased in concentric agate coatings indicating multiple

ki 2| pulses of fluid flow

S8 « Orange material more fractured/veined than UPG17-001

* 1% chlorite inclusions in fractured microcrystalline clasts

pegmatites and serpentinites.

Due to historical mining in the area, outcrop is rare;
therefore, general field relationships were determined by
presence of localized pits and tailings piles. Existing maps largely
disagree with location of pegmatite mine pits, suggesting existing
maps may require revision. Pegmatite samples varied in texture
by location but maintained a consistent mineralogy
(Ab>Qtz>Ms>Tur). Most pegmatite thin sections exhibit some
foliation, representing strain imposed on the rocks. Intermediary
‘reaction rocks’ are generally microcrystalline with extensive
veining and brecciation, although they exhibit a gradient of
textures depending on proximity to the pegmatite or
serpentinite.

Mineralogical and geochemical data indicates that the
Unionville Pegmatites are within the Muscovite-Rare Element
pegmatite class. Concentrations of Si, Ce, Sr, Ni, and Cr reveal a
consistent compositional gradient from pegmatite to serpentinite
in strong agreement with textures observed in thin section.
Examination of this geochemical gradient allows for an
understanding of component exchange between pegmatites and
serpentinites. Plotting trace element concentrations on
petrographic discrimination diagrams suggests that the Unionville
Pegmatites originated in a volcanic arc setting rather than an

Reaction rock sample locations
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= Hand Sample: mottled brown, orange, and black microcrystalline rock
4~ with colorless aphanitic mineral coatings on surface
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Freviously mapped pegmatite
dikes (Bascom and Stose, 1932]

-1 Thin Section:
“1 « 85% microcrystalline, colorless to gray with some orange iron staining
* 10% randomly oriented hematite veins
= * 3% mica occurring in thin books oriented parallel to veins
I * 2% chlorite
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Pegmatite Serpentinite :‘.
' Hand sample: a chunk of deformed, vein-banded serpentinite with

-4 regions of highly variable hardness

4 Thin Section:
* 50% microcrystalline quartz, 50% grains visible under microscope
4 * 10% iron/opaque veining; hexagonal opaque grains up to 0.2 mm,
concentrated in stained quartz veining
} * veins are oriented in parallel repetitive bands; cleaner quartz veins
are oriented perpendicular, probably latest veining
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Figure 3: Trace Element Abundances (ppm)

Geologic and historical map of the study area. Pegmatite locations mapped by Bascom and
Stose (1932) are shown in gray. Proposed revision of pegmatites based on field
relationships, historical mining locations, and regional trends are shown in white. Locations
of sample collection and historical mining activity are shown as well.

GEOCHEMISTRY AND MINERALOGY
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Petrogenesis: Discrimination diagrams for granitic systems
after Pearce et al. (1984) plot geochemical signatures
indicating that the parental magma of the pegmatites was
a Volcanic Arc Granite (VAG). To the best of our knowledge,
the pegmatites have not be dated, but given their arc
affinity and geologic context they are likely associated with

Coupled Plasma Mass Spectrometry (ICP-MS) and X-Ray
Fluorescence (XRF)

Pegmatites were classified according to the scheme
developed by Cerny et al. 2005 based on mineralogy and
geochemistry.

Figure 2: Trace element abundances of Ba, Cr, Ni, and Sr in ppm.
Serpentinites are the most Cr- and Ni-rich while pegmatites are Cr- and Ni-
poor. Reaction rocks show consistent trends regarding these components.

Hand sample: nearly 100% serpentine, various textures and

100 5 Wl serpentinization styles present within the rocks

Thin-Section:
 Serpentine (generally >90%) — overwhelming lizardite with late stage

Figure 3: Trace element abundances of Zn, Rb, Y, Zr, La, Ce, Pb, and Co - MO . : .
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