Geology Rocks! Field Trip: Crystals, Creatures and Caverns
Presented by the Buttonwood Nature Center: Home of the Institute

This program is presented in partnership with the Franklin County Rock and Mineral Club, and
underwritten in part by Marge Kiersz, Lucinda D. Potter, CPA, and SEK CPAs & Advisors.

Welcome to the 2024 edition of the annual geology bus trip hosted by the Buttonwood Nature
Center. These bus trips have traveled hundreds of miles in the past 14 years to locations to the
north and south of Waynesboro, but never this far west deep into the Appalachian Mountains.
This will be an exciting and adventurous trip for sure as you will see geology at its best. Jeri
Jones, a geological educator for 47 years will host the audience to and from Bedford County with
some geological facts and point out several significant road cuts along the way. At the two stops
Stephen Linberg, Professor at University of Pittsburgh — Johnstown will give you an introduction
of what to find and what to expect. Stephen has conducted extensive research at the New Paris
quarry and believe it or not, there are still new geologic discoveries taking place there. Also, it is
not often where you can stand on an actual layer of rock dividing two geologic periods. The tour
of the caverns will be “cool” with the inside temperature being in the mid 50’s year around.

The Appalachian Mountains contain many years of evidence of an ocean environment when
life was fairly abundant. The New Paris quarry provides just a glimpse of the geologic history
making up this famous mountain range. Following the ocean and related depositional
environments, the rocks were involved in a violent continental collision between Africa and
ancient North America called the Alleghenian Orogeny, that lead to the formation of the
supercontinent Pangaea. Yes, the Appalachian Mountains were as tall as today’s Rocky
Mountains before weathering and erosion set in. All of the rocks within the Appalachians have
been contorted and broken during this orogeny.

Coral Caverns will show you signs of groundwater movement through the limestone and you
will discover how long it takes such a cavern and its beautiful formations to be created. Only
touch the cave formations if and where you are told to. The oil on our skin can shutdown the
growth of these fascinating cave formations.

Jeri Jones www.jonesgeo.com jonesgeo(@comecast.net

Stephen Lindberg Minerlight@atlanticbb.net



THE NEW PARIS LIMESTONE QUARRY

BEDFORD COUNTY, PENNSYLVANIA 40.1 N - 78.6
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Formerly owned and operated by New Enterprise Stone and Lime Co., The New Paris
limestone quarry is now privately owned and permission must be obtained before entering the
quarry and surrounding property. The quarry was first opened and actively mined by J.S. Taylor
in 1929, and was one of several quarries in the region that were mining limestones to be
burned within stone kilns to produce quicklime for agricultural and industrial use (Miller, 1934).

CaCO3 + heat = CaO + CO2

New Enterprise Stone and Lime Co. produced aggregate stone for a variety of uses from the
small quarry until it became inactive in the early 1990’s. It was eventually sold to a private
landowner in 2020 and is now maintained as a geoscience educational site.
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Figure 1. Section of Schellsburg, Pa. 7.5 minute topographic map showing location of New
Paris quarry. Dashed lines represent approximate contacts between formations. Axis of the

Chestnut Ridge Anticline shown. Geological units are: Dskt = Keyser/Tonoloway; Doo

Onondago/Old Port Formations; Dh = Hamilton Group; Dbh = Brallier/Harell; Ds = Scherr
Formation; Df = Fore Knobs Formation. Modified from Gold, Doden, Van Horn, 2003.
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Figure 2. Stratigraphic column for the New Paris limestone quarry showing relationship of
formations and members to quarry floor, benches and highwalls. Modified from Gold, Doden,
and Van Horn, 2003.

Description of units in New Paris quarry.

1. Jersey Shore Member of the Keyser Limestone

The Jersey Shore limestone is exposed on the quarry floor and in the first low highwall.
At this location the Jersey Shore contains many stromatoporoids and stromatoporoid reef
structures. Stromatoporoids are extinct colonial animals related to sponges that were
major reef builders during the Silurian and Devonian Periods of the Paleozoic Era. Many
of the smaller units within the Jersey Shore are highly fossiliferous and contain abundant
crinoid columns, brachiopods and bryozoans. Tabulate corals such as Halysites and
Favosites are visible on the quarry floor and dispersed between stromatoporoids in what
is known as a “patch reef” (Beuthin, 1999). The depositional environment of the quarry
floor is interpreted to be a shallow, subtidal carbonate lagoon (Beuthin, 1999). The top of
the Jersey Shore Member at the first low highwall represents the transition from the
Upper Silurian Period to the Lower Devonian Period (see figure 2).



2. LaVale Member of the Keyser Formation.

The LaVale Member is exposed within the first highwall beginning at the top of the first
small bench. The LaVale is thinly bedded, mud-cracked, and consists of fine-grained
limestone (termed mudstones and wackestones) with interbedded coarse-grained layers.
The LaVale lacks fossil diversity but does contain isolated stromatoporoids and
stromatoporoid fragments. Many of the bedding surfaces will contain fossils ostracods.
The thinner bedding and mudcracks indicate a peritidal environment of deposition
(Beuthin, 1999) with occasional exposure of the sediment. The change in vertical facies
from the Jersey Shore (quarry floor) to the LaVale indicates a regression of the sea from a
deeper to more shallow, tidal environment.

3. New Creek and Corriganville Limestones of the Old Port Formation.

The New Creek and Corriganville limestones are exposed in the upper-most highwall and

can be accessed through a path along the southern edge of the quarry highwall. These
units consist of both fine and coarse-grained limestones with chert nodules common
within the New Creek limestone. Large brachiopods that include Leptaena and
Macropleura are numerous within certain beds of the New Creek, as well as the trilobites
Dalmanites and Calymene. Phosphate nodules ranging in size from 1-5 centimeters are
common within the Corriganville and can be found weathered loose on the upper bench;
and are interpreted to be coprolites (Gold, Doden, Van Horn, 2003). At the New Paris
quarry the Corriganville Limestone is stratigraphically located between the Bald Hill B

and C bentonites (see figure 2). The Bald Hill bentonites are weathered, altered volcanic
ash layers that were deposited in the marine layers forming the limestones. These
bentonite layers have not been studied in detail; but here at New Paris quarry the

bentonite C represents a feldspathic vitric tuff. Bentonite B contains calcite, glauconite,
chlorite, and potassium feldspar (Smith, 1988). The Bald Hill Bentonite C has been dated
to 417 million years (Smith, 2010).

The facies change from the LaVale to the New Creek-Corriganville indicate a
transgression of the sea with a tidal environment replaced by an offshore, shallow marine
environment of deposition.

Structural Geology at the New Paris Quarry

New Paris quarry is located on the northwest limb of the Chestnut Ridge Anticline (see
figure 1). Bedding strikes approximately N 18 E and dips to the northwest at about 8
degrees (N 18 E, 8 NW). There are multiple, prominent joints almost perpendicular to
bedding that contain mineralized veins of calcite (CaCO3) and fluorite (CaF ).
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MULTI-COLORED FLUORITE AT NEW PARIS

Beautifully colored cleavages of purple, agua-blue, and yellow-green
fluorite (CaFz), along with a few cubic crystals were collected from the
New Paris Lime and Stone Company quarry, approximately 1 mile north-
northeast of New Paris in Bedford County. The fluorite, intergrown with
white calcite, is restricted to a few, nearly vertical veins up to three inches
wide. This may represent the largest single occurrence of fluorite reported
from the state; certainly it is one of the most colorful.

The main fluorite vein trends N 14" E, 80° SE and is almost
perpendicular to bedding. This vein, along with calcite veins containing
smaller amounts of fluorite, as well as unmineralized joints, are all parallel
to a pronounced set of joints cross-cutting bedding and trending N 12° E,
B8* SE across the quarry. The quarry itself is located on the northwest
limb of a gentle anticline and bedding is dipping uniformly to the
northwest (N 39° E, 7* NW). The operation is recovering limestone from
the Keyser Formation of lower Devonian age and is presently quarrying in
the upper part of this formation.

There is no sign of host rock replacement along the largest exposed
fluorite vein. This fact and the lack of a paleckarst topography (ancient
erosion surface on limestone and associated caves which were buried and
preserved in the geologic record) suggest that no large voids developed for
later infilling by fluorite, and therefore there is no economic potential for
this occurrence as a fluorspar deposit. This fluorite does substantiate
widespread, low-temperature hydrothermal activity (not necessarily of
magmatic origin) along the Allegheny Front. The temperature of fluorite
formation can be determined from the homogenization temperature of the
fluid inclusions. Samples were collected for this purpose and are available
for analyses. Such a study would be useful in determining possible
relationships among fluorite, barite, sphalerite and galena, and the
hydrothermal history of the area.

Mr. Pen Ambler of Hollidaysburg brought this locality fo owr
attention. 11 s through Belp such as hie 1hal wa can batter understand tha
peclogy of the Commonwaalih,

Robert C. Smith I
John H. Way, Jr.



New Paris Quarry Fossils

Brachiopods

Macropleura

Trilobites

Calymene

Bryozoans

Unspecified




Favosites, “Chain Corals

Favosites - (fay-vo-sight ; fay-vo-sight-ez)

Favosites are an extinct kind of tabulate coral (tabulate sites from N Pari

means they have horizontal "floors”™ inside the Frwn m New Paris Quarry

partitions) charactenaéd by polygonal closély-packed

corallites (corallites are the individual "ubes") and is
commonly called "hnun-,\:umh ml")

found as
fossils in
marine rocks
from the
Ordovician 1o
the Permian
periods
(between 488
million and
251 million
years old). Favosites are m‘ly mmgmmi by their
distinctive form; they were colonial, and the individual
structures that house each coral animal are closely
packed together as long, narmow tubes. In cross section,
the structure has a distinctive honeycomb appearance.

Stromatoporoidea (Stromatoporoids)

is an extinct clade of sea sponges comman
in the fossil record from the Ordovician
through the Devonian, They were
especially abundant and important reef-
formers in the Silurian and most of the
Devonian. The group was previously
thought to be related to the corals and
placed in the phylum Cnidaria.

i
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Coral Caverns: A Karst Window into Silurian-Devonian Carbonate Environments
Christopher Coughenour
Department of Energy and Earth Resources
University of Pittsburgh at Johnstown
coughenouri@pitt.edu

Background

Coral Caverns is loeated in the borough of Mann's Choice, PA and is known for the unique and
extensive exposure of a Paleozoic stromatoporoid-dominated reef that forms a biostrome along a significant
portion of the cavern wall. The fossiliferous karst attraction lies approximately 12 miles east of Allegheny
Mountain, which separates the Appalachian Plateau to the west from the Ridge and Valley Provinee to the
east (Fig. 1). The cavern’s location in the Ridge and Valley Province is not coincidental. Locally exposed

are rocks of the Upper Ordovician, Silurian, and Lower Devonian Systems which were largely deposited in
marine environments facilitated largely by the down-warped crust of a foreland basin of the Taconic
Orogeny (Cambrian-early Silurian) (Levin, 2006). A wide range of carbonate sequences were deposited, in
addition to some siliclastic flysch and molasse sequences. The Ridge and Valley is today structurally
expressed as a fold-thrust belt that strikes to the northeast. Folding and faulting occurred during the
subsequent Acadian Orogeny (mid-late Devonian) and especially the Alleghenian Orogeny (Pennsylvanian-
Permian). It is in folded carbonates where karst is most often found in PA (White, 1976). In fact, near Coral
Caverns, limestone weathering has produced sinkholes in Bedford County in which late Pleistocene
mammal remains have been recovered (Guilday et al., 1964).

Ds - Devonian Scherr Fm

Dh - Devonian Hamilton Gp
Do - Devonian Old Port Fm
(and Onondaga Fmi)
Sk - Dev-Sil Keyser Fm
{and Toncloway Fm)
Sw - Silurian Wills Creselkk Frmi
%S¢ - Silurian Clinton Gp
5t - Silurian Tuscarora Fm
0j - Ordovician Juniata Fm
Obe - Ordovician Bald Eagle Fm
Or - Ordovician Reedsville Fm
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General stratigraphy of the Upper Silurian and Lower Devonian units in south-central Pennsylvania. Notable
exposure intervals in the region are denoted.

The cavern i1s formed within the Keyser Formation, and the primary solutional features and
showcase reef are found within the Jersey Shore Member. This member is around 10 m thick in the region
and fine-grained. The faunal assemblage of the Jersey Shore Member in the region changes from one rich
in tabulate corals (particularly Favosites and Halysites), crinoids, and brachiopods near the bottom to
stromatoporoid-dominated systems in the upper half of the member, with tabulates and crinoids stll
commonly present. In this upper portion, the stromatoporoids are sufficiently numerous as to form a
biostrome, a dense sheet-like body of sessile marine fossils. These biostromes are typically 1-3 m in
thickness and are upwards of 50 m wide (Dorobek & Read, 1986). Some sections show in situ reef
assemblages, while others display overturned and displaced stromatoporoids (rubble). Patch reefs
consisting of just several meters (lateral width) of isolated stromatoporoid assemblages have also been
reported (Hall et al., 2003). Jersey Shore Member biostromes (and bioherms) are widespread in space
{although not necessanly temporally correlative), with examples known from Highland County, northemn
Virginia (the Mustoe Reef){Cole et al., 2015) to Blair County, Pennsylvania {Anderson et al., 2003).

All of the units dip steeply (~80°) to the NNW at Coral Cavems. A conspicuous, nearly vertical
joint set in the region strikes at approximately N10°E. These joints are commonly filled with erystalline
calcite and purple fluorte. Other joint sets are also present and infilled with calcite.



CORAL CAVERNS
Coral Caverns (formerly called Wonderland Caverns) is a small cave located in the town of
Manns Choice, southern Pennsylvania, USA. It was discovered in 1928. The entrance is in an
old, small, agricultural lime quarry.

The cave is developed in nearly vertical beds of the Jersey Shore Member of the Keyser
Limestone (Upper Silurian).
Six hundred feet worth of passages have been mapped here.

The cave’s host rocks are fossiliferous limestones - obvious marine fossils protrude from many of
the cave's walls and ceiling areas. The cave’s name is in reference to a large wall (really a
vertically tilted limestone bedding plane) with what appears to be an abundance of fossil colonial
corals. These fossils are actually stromatoporoids. Some have mistakenly referred to these fossils
as stromatolites (= layered cyanobacterial buildups). In some areas, silicified bryozoans, crinoid
stems, solitary rugose corals, and platycerid gastropods (?) protrude from the limestone matrix.

Observed travertine speleothem at Coral Caverns includes dripstone (stalactites, stalagmites,
columns), draperies, coralloids (cave popcorn; knobstone), and flowstone.
(http://www.jsjgeology.net/Coral-Caverns.him#)
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Late Devonian

Devonian KEYE»EF and
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