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Executive Summary

This report accompanies the digital geologic map for Hopewell Furnace National Historic
Site in Pennsylvania, produced by the Geologic Resources Division in collaboration with its
partners. It contains information relevant to resource management and scientific research.
This document incorporates preexisting geologic information and does not include new data

or additional fieldwork.

Hopewell Furnace National Historic Site is located
within the greater Schuylkill River watershed of
southeastern Pennsylvania. Forested valleys and hills
characterize the landscape, and disturbed forest
covers three quarters of the site. Elevations within the
park range from 140 m (460 ft) to 280 m (920 ft).
French Creek State Park and Pennsylvania State
Game lands surround the site on three sides, creating
a large protected area in the densely populated
Pennsylvania Piedmont.

Mark Bird founded the Hopewell Furnace operation
in 1771, choosing the site because of its abundance of
local natural resources necessary for such an
enterprise—water, topographic relief, forests (for
charcoal), local limestone (for flux and building
materials), and iron ore deposits. The furnace
operated from 1771 to 1883, transforming raw
materials into iron, and fashioning the molten iron
into various necessities. Ore was supplied from three
local mines. Hopewell Furnace National Historic Site
commemorates the enterprising spirit of the industrial
age and educates the public about this pivotal time in
American history.

The site is in the western Piedmont physiographic
province near the junction of three sections:
Gettysburg-Newark Lowland, Piedmont Upland, and
Piedmont Lowland. The rocks in this area range from
metamorphosed and deformed Precambrian mafic to
felsic gneisses and Paleozoic metasediments to the
gently tilted, much younger sedimentary strata of the
Mesozoic rift basins. Within the park itself, Triassic-
age gray to red sandstone, mudstone, shale, and
conglomerate outcrop near Cambrian quartzite-
bearing units across a 300-million year unconformity.
These rocks may contain fossils and hold clues to the
geologic history of the area. Thus, the site’s geologic
resources and their role in history can be an integral
part of interpretation for park visitors.

Geology provides the foundation of the ecosystem.
Understanding the geology of southeastern
Pennsylvania enhances understanding of the unique
relationship between geology and the environment.
Geologic processes initiate complex responses that
give rise to rock formations, topographic expression,
surface and subsurface fluid movement, and soils. At
Hopewell Furnace, human land use disturbances are
part of the site’s historical relevance. Furnace
operators sculpted the landscape, logged the

surrounding forest slopes, impounded and diverted
local streams, and imported ore and flux from
surrounding mines and quarries. The following issues
have a high level of resource management importance
at Hopewell Furnace National Historic Site:

e Water issues. The park protects the headwaters area
of French Creek. This creek is impounded
upstream to form Hopewell Lake. Ongoing water
quality studies seek to understand the impacts of
heavy metal concentrations resulting from iron
smelting.

e Disturbed lands and mineral development.
Regionally, abandoned and inactive mines and
quarries pose safety, environmental, and health
problems. These features could interrupt the
regional hydrologic regime and could threaten park
resources. Remediation of mine- and industry-
affected areas in southeastern Pennsylvania is a
cooperative effort.

e Preservation of the natural environment. The
geologic features and processes on display at the
park lend themselves to interpretation and
educational opportunities. The park also strives to
relate the history of the area to the geologic
resources responsible for the location being chosen
for the iron furnace.

e Slope processes. Slopes throughout the park area
can be prone to mass wasting. Boulder fields and
talus deposits form primarily during freeze-thaw
cycles and from plant root wedging,

e Paleontological resources. Fossils can record the
depositional environment and paleoclimate, as well
as provide information on post-burial conditions.
Fossils have not yet been found in the park.
However the geologic units in the park are known
to contain fossils elsewhere. Locally known fossils
and trace fossils include Skolithos burrows.

The rocks within and surrounding the park record a
long geologic history—from the Proterozoic Eon
through the Quaternary Period—that involves the
intermittent uplift of mountains, tectonic forces of
compression and extension, inundation of oceans,
accretion of land masses, and long periods of erosion
and deposition. This geologic history is part of the
story at Hopewell Furnace National Historic Site.

The glossary on page 27 contains explanations of
many technical terms used in this report, including
terms used in the Map Unit Properties Table.
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Introduction

The following section briefly describes the National Park Service Geologic Resources
Inventory and the regional geologic setting of Hopewell Furnace National Historic Site.

Purpose of the Geologic Resources Inventory

The Geologic Resources Inventory (GRI) is one of 12
inventories funded under the National Park Service
(NPS) Inventory and Monitoring Program. The GRI,
administered by the Geologic Resources Division of the
Natural Resource Program Center, is designed to
provide and enhance baseline information available to
park managers. The GRI team relies heavily on
partnerships with institutions such as the U.S. Geological
Survey, Colorado State University, state geologic surveys,
local museums, and universities in developing GRI
products.

The goals of the GRI are to increase understanding of the
geologic processes at work in parks and to provide sound
geologic information for use in park decision making.
Sound park stewardship requires an understanding of
the natural resources and their role in the ecosystem.
Park ecosystems are fundamentally shaped by geology.
The compilation and use of natural resource information
by park managers is called for in section 204 of the
National Parks Omnibus Management Act of 1998 and in
NPS-75, Natural Resources Inventory and Monitoring
Guideline.

To realize these goals, the GRI team is systematically
conducting a scoping meeting for each of the 270
identified natural area parks and providing a park-
specific digital geologic map and geologic report. These
products support the stewardship of park resources and
are designed for nongeoscientists. Scoping meetings
bring together park staff and geologic experts to review
available geologic maps and discuss specific geologic
issues, features, and processes.

The GRI mapping team converts the geologic maps
identified for park use at the scoping meeting into digital
geologic data in accordance with their Geographic
Information Systems (GIS) Data Model. These digital
data sets bring an interactive dimension to traditional
paper maps. The digital data sets provide geologic data
for use in park GIS and facilitate the incorporation of
geologic considerations into a wide range of resource
management applications. The newest maps contain
interactive help files. This geologic report assists park
managers in the use of the map and provides an overview
of park geology and geologic resource management
issues.

For additional information regarding the content of this
report and current GRI contact information please refer
to the Geologic Resources Inventory web site
(http://www.nature.nps.gov/geology/inventory/).

Park Setting

Hopewell Furnace National Historic Site sits within the
French Creek drainage (designated as a Scenic River by
the State of Pennsylvania in 1982) in the greater
Schuylkill River watershed of southeastern Pennsylvania
(fig. 1). Tributaries to the creek include Spout Run and
Baptism Creek. Forested valleys and hills characterize
the landscape at the site. Disturbed forest types cover
three quarters of the land, recording the site’s history of
furnace operations that used trees to make charcoal.
Elevations within the park range from a high of 280 m
(920 ft) in the north to a low of 140 m (460 ft) where
French Creek exits the park to the east. The larger
French Creek State Park (3,035 ha [7,500 ac]) and
Pennsylvania State Game lands surround the historic site
on three sides, creating a large protected area in the
densely populated Piedmont of southeastern
Pennsylvania (Inners and Fergusson 1996; Glaser 2005).

Geologic Setting

Precambrian crystalline rocks, Lower Paleozoic
metamorphosed sedimentary and sedimentary rocks,
and Triassic sedimentary rocks underlie the landscape at
Hopewell Furnace National Historic Site, directly
controlling its highly irregular topography (Inners and
Fergusson 1996). Relatively undeformed conglomerate
and shale sit beneath the south-facing slope in the
northern areas of the site. The Triassic Hammer Creek
Formation contains quartz conglomerate and sandstone
that is more resistant to erosion than the sandstone,
siltstone, and mudstone of the Triassic Stockton
Formation that sits below the lower areas throughout the
center of the park (Podniesinski et al. 2005). As mapped
by Bascom and Stose (1938), Cambrian-age Vintage
Dolomite (a soluble carbonate rock) underlies the
lowest-lying areas drained by French Creek and
lowlands southeast of the village of Hopewell. The older
geologic units in the Hopewell Furnace vicinity are
faulted and deformed with varying degrees of
metamorphism preserved in outcrop exposures.
Precambrian gabbro and gneiss and erosion-resistant
Cambrian quartzite crop out beneath the steepest
topography in the southern reaches of the park (National
Park Service 2009).

The geology influences soil patterns at Hopewell
Furnace. Soils developed atop the Precambrian rocks
tend to be deep and well drained, whereas soils along the
major creeks are poorly drained. Soils tend to be very
stony on conglomeratic substrates to the north (National
Park Service 2009).

Hopewell Furnace sits near the junction of two
physiographic provinces—the Piedmont province and
the Valley and Ridge province—as described below
(fig.2). More specifically, the park is near the junction of
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three subprovinces of the Piedmont province: the
southern edge of the Gettysburg-Newark (Triassic)
Lowland section, the Piedmont Lowland section, and the
Piedmont Upland section.

Piedmont Province

Encompassing the Fall Line westward to the Blue Ridge
Mountains is the Piedmont physiographic province. The
“Fall Line” (also known as “Fall Zone”) marks a
transitional area at which the softer, less-consolidated
sedimentary rocks of the Atlantic Coastal Plain to the
east intersect the harder, more resistant metamorphic
rocks to the west to form ridges, waterfalls, and rapids.
Examples of the rapids formed by Piedmont rocks exist
in the Potomac Gorge of Chesapeake and Ohio Canal
National Historical Park (Maryland) and at Great Falls
Park (Virginia).

The eastward-sloping Piedmont formed through a
combination of folds, faults, uplifts, and erosion. The
resulting eastern landscape of gently rolling hills starts at
an elevation of 60 m (200 ft), and becomes gradually
steeper westward toward the western edge of the
province to reach 300 m (1,000 ft) above sea level. The
Piedmont Plateau is composed of hard, crystalline
igneous and metamorphic rocks, such as schist, phyllite,
slate, gneiss, and gabbro. Soils in the Piedmont Plateau
are highly weathered and generally well drained.

A series of Triassic-age extensional (“pull-apart”) basins
are superposed on the Piedmont. Normal faulting
formed these basins during Mesozoic crustal extension.
The faults opened basins (grabens), and these basins
were rapidly filled with roughly horizontal layers of
sediment. Examples include the Frederick Valley in
Maryland, the Gettysburg-Newark Basin in Pennsylvania
(fig. 3), and the Culpeper Valley of Northern Virginia. In
general, depositional contacts define the western
boundary of the basins with the Piedmont Plateau.
Normal faults sharply define the western boundaries of
the basins, west of which are the Blue Ridge and Valley
and Ridge provinces.

2 NPS Geologic Resources Division

History of Hopewell Furnace

Hopewell Furnace provides a fine example of a 19
century rural American iron plantation. Mark Bird, the
first ironmaster, founded the furnace in 1771. The
plantation operated until 1883, transforming raw
materials into molten iron to make the stove plates,
plowshares, cook pots, shot, weights, and other articles
necessary for living in 19™ century America. Included in
the products of Hopewell Furnace were armaments for
the Continental forces during the Revolutionary War
(Demer 2003).

Authorized as Hopewell Village National Historic Site on
August 3, 1938 (during the Franklin Delano Roosevelt
presidential administration), and renamed as Hopewell
Furnace National Historic Site on September 19, 1985,
the site preserves the historic landscape of one of the
nation’s early iron forge communities (Glaser 2005). In
accordance with its Long Range Interpretive Plan, the
overall themes of Hopewell Furnace National Historic
Site are: 1) exemplifying the state of the iron-making
industry in the nascent United States, an industry central
to the growth of the nation; and 2) demonstrating a
microcosm of the social, political, economic, and
technological developments in America throughout 112
years of the plantation’s operation, from the colonial
period to the post-Civil War era (Hopewell Furnace
National Historic Site 1993).

A geologically relevant sub-theme involves the
dependence of iron-making on the raw materials of the
area (limestone, iron ore, hardwood forests, and
waterpower), how that dictated the location of the iron
plantation, and how the operation in turn altered the
surrounding natural environment (Demer 2003).

The site covers approximately 343 ha (848 ac) southeast
of Pottstown, spanning the boundary between Berks and
Chester Counties. Among the historic structures at the
site are a blast furnace, an ironmaster’s mansion, and
numerous outbuildings (figs. 1 and 4). For further
information on the purpose, history, and setting of the
site, please consult the administrative history document
by Glaser (2005) or the Hopewell Furnace National
Historic Site website: http://www.nps.gov/hofu.
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Figure 1. Map of Hopewell Furnace National Historic Site. National Park Service map.
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