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Summary
In the late 1800s, a diverse fossil assemblage was recovered from a filled fissure in a limestone
quarry near the village of Port Kennedy in Montgomery County, Pennsylvania. In a series of
important early scientific papers C. M. Wheatley, E.D. Cope, and H. C. Mercer described turtle,
snake, bird, and numerous mammal fossils including several that were new to science. The site,
known as Bone Cave or Port Kennedy Cave, dates to the middle part of the Pleistocene Epoch
(~750,000 years old) and is still recognized as one of the most significant vertebrate fossil
localities of this age in North America.
Although the fossiliferous deposit was never exhausted, excavation of the Port Kennedy Cave
ceased in 1896 because of flooding. During the late 1930s the quarry containing the fossil site
was filled with “certain by-products and waste materials” from the nearby plant of the Ehret
Magnesia Manufacturing Company which was producing pipe and boiler insulation. The burial
of the site and the passing of time have conspired to obscure the precise location of the treasure
trove of Ice Age fossils. The property containing the fossil site became part of the Valley Forge
Park in 1923 and was designated Valley Forge National Historical Park in 1976. The Academy
of Natural Sciences entered into this Cooperative Agreement with the National Park Service in
2002 to conduct an extensive literature and archival search in an effort to determine, with as
much precision as possible, the location of the Port Kennedy Cave.
Information pertaining to the location of the Port Kennedy Cave was gathered from scientific
papers, newspaper and magazine articles, field notes, sketches, photographs, and correspondence
of persons with knowledge of the site. We examined material archived in several Pennsylvania
institutions, most importantly the Spruance Library at the Bucks County Historical Society in
Doylestown and the Ewell Sale Stewart Library at the Academy of Natural Sciences in
Philadelphia. The scientific and popular accounts of the Port Kennedy Cave provide important
evidence pertaining to the location of Port Kennedy Cave, although most of it already available
to others that have previously investigated this question. Library and archive searches, however,
succeeded in producing new and very useful information about the location of the Port Kennedy
Cave. Particularly important is the field notebook of Henry Chapman Mercer written during the
period from 1894-1896 when he directed excavations at the Port Kennedy Cave. In the field
notebook are sketches of the quarry, as well as indication of the location of the fossil site within
the quarry. Along with this field notebook from the Spruance Library we also located several
images of the Port Kennedy Cave excavations taken around 1894. These images have also been
very helpful.
During on-site investigations we examined the geological setting along County Line Road and
explored through the old quarry areas, including the filled quarry presently called Cave Quarry,
the exposures in the present site of the Lower Visitors Parking Lot, and other old quarries further
to the West. At that time we used sketches from H. C. Mercer’s field notebook to compare the
shape and orientation of the quarries and used several archival photos taken of the Port Kennedy
Cave during excavation circa 1894 for comparison to modern geological and landscape features.
The combination of the various sources of information, and our own on the ground observations,
have allowed us to make a determination of the location of the Port Kennedy Cave with a high
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degree of confidence. We are convinced that the Port Kennedy Cave is beneath the fill in the
quarry presently called Cave Quarry, also known as Port Kennedy Quarry, north of County Line
Road, about 213 meters (700 feet) southwest of the intersection of County Line Road and
Route 23, near the village of Port Kennedy. Within this quarry we can make a fairly precise
determination of the position of what remains of Port Kennedy Cave beneath the fill. We
estimate that the site is at N40°06.190’ W75°25.448’ (Map Datum WGS 84).
The second objective of this agreement was to produce reproductions of some of the fossils from
the Port Kennedy Cave for the VFNHP to use in educational programming. More than
1200 fossil specimens from early work at the Port Kennedy Cave are housed in the
paleontological research collection at the Academy of Natural Sciences in Philadelphia. Two
complete sets of 13 high-quality fossil reproductions have been created and organized into two
separate teaching kits for the VFNHP.
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Introduction
In the late 1800s, a diverse fossil assemblage was recovered from a filled fissure within a
limestone quarry near the village of Port Kennedy in Montgomery County, southeastern
Pennsylvania. Quarry operations exposed the fossiliferous deposit in 1871 and again in 1894,
when the floor of the quarry was lowered by 12 feet. In a series of early papers from 1871 to
1899, plant, insect, turtle, snake, bird, and numerous mammal fossils were described from the
site (Cope 1871; 1895; 1899; Wheatley 1871; Horn 1876; Mercer 1899). The site dates to the
Irvingtonian Stage of the Pleistocene Epoch (~750,000 years old). Daeschler et al. (1993)
provides the most recent review of the history of the deposit and an updated look at the fossil
assemblage (Appendix K). The locality, known as Bone Cave or Port Kennedy Cave (as
denominated here), is recognized as one of the most significant Irvingtonian-age vertebrate fossil
localities in North America.
Although the fossiliferous deposit was never exhausted, excavation of the Port Kennedy Cave
ceased in 1896 because flooding of the quarry prevented further work (Mercer 1899;
Witte 1957). In the 1920s and 1930s the quarry containing the fossil site was filled with waste
from the Ehret Magnesia Manufacturing Company (Fowler and Parker 1953). The filling of the
quarry and the passing of time have conspired to obscure the precise location of the fossil site.
There has been sporadic interest in the site during the 107 years since it was last worked, but
despite several attempts to rediscover the site its exact position has remained uncertain.
Although the precise location of the Port Kennedy Cave was unclear before undertaking this
project, it was thought to be within the boundaries of Valley Forge National Historical Park
(VFNHP) (Wiswall 1993). As steward of the Port Kennedy Cave, VFNHP is responsible for its
protection. Such activity is understandably problematic given the indeterminate location of the
site. Consequently, we entered into this Cooperative Agreement with the National Park Service
to conduct an extensive literature and archival search in an effort to determine, with as much
precision as possible, the location of the Port Kennedy Cave.
A second objective of this project was to produce reproductions of fossils from the Port Kennedy
Cave for the VFNHP to use in educational programming. To that end, Frederick Mullison,
Fossil Preparator at the Academy of Natural Sciences, molded and cast 13 different fossils
illustrating a variety of the vertebrates known from the site. Two complete sets of the
13 specimens have been organized into two separate teaching kits and were turned over to the
VFNHP. A complete list of these reproductions is presented in Appendix J of this report.
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Methods
Information pertaining to the location of the Port Kennedy Cave was gathered from scientific
papers, newspaper and magazine articles, maps, field notes, sketches, photographs, and
correspondence of persons with knowledge of the site. From scientific papers and other records
we compiled a list of names associated with work on the site (Appendix A) and used these names
for library, archive, and Internet searches. We examined material archived at several
Pennsylvania institutions, most importantly, the Spruance Library of the Bucks County
Historical Society in Doylestown and the Ewell Sale Stewart Library at the Academy of Natural
Sciences in Philadelphia. We also investigated records at several other institutions including the
Wagner Free Institute of Science, the Museum of Archaeology and Anthropology at the
University of Pennsylvania, and the archives of the Valley Forge National Historical Park. We
searched the Internet via the search engine Google (http://www.google.com) with a variety of
search criteria. Finally, we wrote and posted a message to several paleontological list servers
requesting information from any one with first hand knowledge of the site.
We visited the Valley Forge National Historical Park on December 17, 2002, with the assistance
of Earl Cram (Safety Officer, VFNHP) and William Lange (Interpretive Park Ranger, VFNHP).
Alan Shabel, a graduate student in paleoanthropology at the University of California was also
present. Brian Lambert (Natural Resource Manager, VFNHP) was unable to meet us for this
visit but one of us (EBD) had previously visited the quarry areas along County Line Road with
Mr. Lambert. During the visit on December 17, 2002, we investigated the geological setting of
the areas along County Line Road and roughly measured the size and shape of the area presently
called Cave Quarry, which has also been referred to as the Port Kennedy Quarry. At that time
we compared present landscape features with those in several archival photos taken of the Port
Kennedy Cave during excavation circa 1894 (see Appendix I). During this visit we also
explored on foot through the quarry areas along County Line Road, including the present site of
the lower parking lot of the Visitor’s Center and other old quarries further west, as well as the
former site of the Ehret Magnesia Manufacturing Company plant.
The reproductions of Port Kennedy Cave fossils that were created for the VFNHP were made
using standard paleontological molding and casting methods. New molds were poured using
high quality RTV silicone molding material to capture all details of the original specimens. Two
sets of high fidelity casts were made with these molds using polyester casting resin. These casts
were then detail finished and painted to match the appearance of the actual cataloged specimens
in the Academy of Natural Sciences’ Vertebrate Paleontology Collection. Painting was done
using a base primer followed by carefully color matched artists oil paints. A final
gloss/semi-gloss finish and surface protectant was applied using a high quality spray lacquer.
These casts are durable, but like any custom crafted piece of artwork, should be handled with
care.
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Results
The scientific literature on Port Kennedy Cave spans the years 1871 to 1996 (see Appendix B for
a complete list). Most of this literature provides little specific first-hand information on the
precise location of the Port Kennedy Cave, although Mercer (1899) does provide helpful details.
Popular accounts and correspondence dealing with the Port Kennedy Cave (see Appendix C for
list) span a period from 1848, when caverns in the Port Kennedy area received attention as a
scenic wonder, to 2001 when the National Park Service included an account of the Port Kennedy
Cave in a report on paleontological resources associated with caves in the National Park System
(Santucci et al. 2001). Popular interest in the site continues to the present. These scientific and
popular accounts of the Port Kennedy Cave provide a valuable source of information, although
none of it very specific and most of it already available to others that have previously
investigated the location of the site.
Library and archive searches succeeded in producing new and very useful information about the
location of the Port Kennedy Cave. Particularly important is the field notebook of Henry
Chapman Mercer during the period from 1894-1896 when he directed excavations at the site. In
the field notebook are sketches of the quarry with dimensions, as well as indication of the
location of the fossil site within the quarry. Along with this field notebook from the Spruance
Library at the Bucks County Historical Society we also located several images of the Port
Kennedy Cave excavations taken around 1894. These images have also been very helpful.
Our attempts to locate new information on the Port Kennedy Cave from sources via the Internet,
and to reach out to a wide audience of people for additional information, via several list server
groups, did not yield any useful insights. We had numerous responses from our list serve posting
but none had any new information.
The site visit on December 17, 2002, was very valuable. With drawings from Mercer’s field
notebook and images from 1894, we were able to orient Mercer’s quarry illustration (see
Appendix H) and confirm the shape and dimensions of the present Cave Quarry. We were also
able to examine the background in images of the Port Kennedy Cave excavation and match it to
the eastern end of the Cave Quarry.
The combination of the various sources of information, and our own on-the-ground observations,
has allowed us to make a determination of the location of the Port Kennedy Cave with a high
degree of confidence. We are convinced that the Port Kennedy Cave is beneath the fill in the
quarry presently called Cave Quarry, also known as Port Kennedy Quarry, north of County Line
Road, located about 213 meters (700 feet) southwest of the intersection of County Line Road and
Route 23 near the village of Port Kennedy (see Appendix F, maps I, J). Within this quarry we
can make a fairly precise determination of the position of what remains of Port Kennedy Cave
beneath the fill. The position of the Port Kennedy Cave, using a hand-held GPS unit, is
N40°06.190’ W75°25.448’ (Map Datum WGS 84).
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Discussion
Presented with the charge to rediscover the Port Kennedy Cave, we collected, organized, and
utilized multiple lines of evidence pertinent to the problem. We have used the evidence to
answer two separate questions for this report. First, because several former limestone quarries
exist in the Port Kennedy area, we discuss information useful for the identification of the
particular quarry containing the Port Kennedy Cave deposit. With this quarry identified, we then
determined the position of the Port Kennedy Cave within the quarry. Appendix D provides
complete verbal descriptions of the Port Kennedy Quarry and the Port Kennedy Cave from the
scientific and popular literature that we surveyed. Appendix F provides various published maps
of the Port Kennedy area and the location of the quarry containing the Port Kennedy Cave.
Appendix G provides published illustrations of the Port Kennedy Cave.

Identification of the Quarry
Geographic location
The Port Kennedy Cave was discovered in 1871 and rediscovered in 1894 in a limestone quarry
near the village of Port Kennedy, Upper Merion Township, Montgomery County, southeastern
Pennsylvania (Wheatley 1871; Cope 1895). Mercer (1899) states that the quarry was located on
the right bank of the Schuylkill River approximately two miles east of Valley Forge and was cut
into a gently sloping hillside that was probably level and grass-covered at its summit. Mercer
(1896, unpublished notes) states that this hilltop was 142.75 ft (44 meters), or 23 “levels”, above
the Schuylkill.
Among 20th century sources, Fowler and Parker (1953) listed the approximate geographic
coordinates of the quarry as 40°, 07’ north, 75°, 27’ west. An anonymous article written
sometime after 1915 advises that if, “traveling in a northerly direction through Port Kennedy on
old Route 23, by making a sharp left turn at Garnett’s Store, you might be able to find the spot
where great caverns in the limestone attracted... men of science.” Geyer and Bolles (1979) listed
the location of the quarry as “800 feet [244 meters] west of the village of Port Kennedy.” These
sources thus concur that the quarry was located west of Port Kennedy, a conclusion generally
accepted today. Hay (1923), working from Wheatley’s (1871) map and Mercer’s (1899)
description of the location of the quarry, determined that it was “about 800 feet [244 m] away
from the [Schuylkill] river and facing the valley of an unnamed streamlet.”
In the early 1970s, the Port Kennedy Cave was known to be located within the confines of
Valley Forge Park, now Valley Forge National Historical Park (Nugent 1971; Hoff 1972b).
Nugent (1971) states that the Port Kennedy Cave was located 100 yards (300 ft [91 meters])
from what was then the east entrance of the park. However, because this source frequently
confuses the Port Kennedy Cave with an unrelated, unfossiliferous cave in the Port Kennedy
area, this figure may well be misleading. Although the Port Kennedy Cave lay within Valley
Forge State Park, it was apparently close to the boundary between the park and “private
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property,” probably that of the Ehret Magnesia Manufacturing Company (Hoff 1972b). Wiswall
(1993) believed the fissure to be located in what he referred to as the Port Kennedy Quarry, a
backfilled quarry “500 ft (152 m) north of the lower parking lot of the Visitor’s Center (of Valley
Forge National Historical Park), across County Line Road.”
Our contention that the Port Kennedy Cave is located in the quarry known as Cave Quarry is
supported by the above descriptions. Importantly, these descriptions exclude other potential
quarry areas such as the present site of the lower parking lot for the Visitors Center or other
quarries further west on County Line Road. The proposed site of the Port Kennedy Cave is
within Cave Quarry which is 488 meters (1600 feet) south of the southern bank of the Schuylkill
River. The site is 213 meters (700 feet) west-southwest of the intersection of County Line Road
and Route 23. Using an electronic version of the most recent topographic map for the area
(Valley Forge Quadrangle, 7.5 Minute Series, Pennsylvania Geological Survey), and with
precise mapping tools, we are able to accurately depict and describe the location of the Cave
Quarry (see Appendix F, map J).

Ownership
In 1871, John Kennedy owned the quarry containing the Port Kennedy Cave (Wheatley 1871;
Mercer 1986, unpublished notes). When the fissure was rediscovered in 1893, the quarry was on
the property of Archibald B. Erwin (sometimes spelled “Irwin,” as in Mercer 1899). Appendix F
presents various property maps of the Port Kennedy vicinity that confirm this ownership
information.
Because the Ehret Magnesia Manufacturing Company filled the quarry containing the Port
Kennedy Cave after excavation ceased there (Fowler and Parker 1953), it was presumed that this
company owned the quarry during part of the 20th century (McCarthy 1994). Records from the
VFNHP, however, include agreements between the Valley Forge Park Commission and the Ehret
Magnesia Manufacturing Company for “filling in the abandoned quarry holes” which were
characterized as “unsightly and dangerous” (see Appendix E). The Valley Forge Park
Commission purchased the area of limestone quarries and homestead of Archibald Erwin in
1923. The first agreement with the Ehret Magnesia Manufacturing Company for filling the
quarries was in 1925, although the process evidently was not carried out to the Park
Commission’s satisfaction, and a second, more detailed agreement was produced in 1939. The
nature of the material used by Ehret Magnesia Manufacturing Company to fill the quarries was
characterized as “certain by-products and waste materials from its manufacturing plant
consisting of carbonate of lime and other products.” The Ehret Magnesia Manufacturing
Company was in the business of producing pipe and boiler insulation.
Daeschler et al. (1993) reviewed property maps in the vicinity of Port Kennedy from the late 19th
and early 20th centuries. An atlas of Montgomery County published in 1871 (by Hopkins and
Company) shows several limestone quarries owned by John Kennedy, in an area west of Port
Kennedy and both immediately northwest and southeast of a railroad existing at the time.
An undated (but certainly subsequent) property map shows that most of this land was
eventually owned by Archibald Erwin.
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All of the information on property ownership is consistent with the Cave Quarry hypothesis.
The cave Quarry property passed through ownership of Kennedy and Erwin, became part of
the Valley Forge Park in 1923 and was designated Valley Forge National Historical Park on
July 4, 1976.

Geology
Wheatley (1871) first described the Port Kennedy Cave as within the “Auroral Limestone of
Rogers.” The limestone beds containing the fossiliferous solution feature dipped to the
northwest (Mercer, 1899). The cave was located at or near the geographic junction of this
limestone with an overlying Triassic red mudstone (Cope 1871; Wheatley 1871). Indeed,
Mercer (1899) describes the Port Kennedy Cave as being “overlaid by a horizontal stratum of
Triassic shale.” The deposit was also apparently “near a belt of the Primal series of Rogers”
(Wheatley 1871).
The limestone, identified in the 20th century as pertaining to the Cambrian-age Ledger Formation
(Daeschler et al. 1993), may have dipped at an angle of approximately 45° to the north in the
vicinity of the Port Kennedy Cave. The Triassic-age mudstone, known as the Stockton
Formation (Daeschler et al. 1993), apparently dipped approximately 10° northward in the
area of the cave. It is worth noting that the published cross-sections of the Port Kennedy
Cave deposit (Appendix G) show limestone dipping from upper left to lower right of the
illustrations. This depiction is probably a generalized symbol for limestone and not
representative of the true dip of the Ledger Formation in the vicinity of Port Kennedy.
The most recent geological map (Appendix F, map G), as well as personal observations
made along County Line Road, indicate that in the vicinity of Port Kennedy the Triassic
Stockton Formation is only exposed in the Cave Quarry, and the quarries further south and
west are at least 150 meters (500 feet) from the Triassic outcrop belt. The early descriptions
of the geological setting of the Port Kennedy Cave always mentioned the overlying red
shale (Wheatley 1871; Cope 1871; Mercer 1899), so one may assume that the superposition
of the strata was evident at the site. Additionally, the fill material in the fossiliferous fissure
included a large amount of this red shale, as one would expect in a solution features that
was just beneath the contact with the overlying shale.
We were also able to examine the background in images of the Port Kennedy Cave excavation
(Appendix I) and match it to the eastern end of the Cave Quarry. Crucial to this determination is
the fact that the geological succession of Cambrian limestone overlain by Triassic shale, which is
seen in the background of the photographs, is uniquely exposed in the eastern end of Cave
Quarry. This geological unconformity in the Cave Quarry has been well known to geology
professors and students for decades as it has been a classic fieldtrip stop for observing this
geological contact. None of the other quarries in the Port Kennedy area expose this contact.
Thus, the geological evidence suggests very strongly that the Port Kennedy Cave is within Cave
Quarry.
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Quarry Shape and Dimensions
By the time the Port Kennedy Cave was rediscovered in 1893, decades of quarrying had
“transformed a gently sloping hillside into an amphitheatre several acres in extent, walled with
perpendicular escarpments of rock sometimes a hundred feet high” (Mercer 1899). In the area of
the fossil-bearing fissure, the quarry floor was approximately 45 ft (13.6 m) below the original
surface of the adjacent hill (Cope 1895; Mercer 1895; 1899). After visiting the presumed
location of the fissure (then partially buried) with William Witte, who worked with Mercer at the
Port Kennedy Cave in 1896, E.B. Howard (?1931) stated that there was “at least 60 feet of lime
covering the quarry [cave site] and water on top of this.”
Importantly for the present attempt to rediscover the Port Kennedy Cave, the cessation of work at
the quarry in 1896 could mean that its shape and dimensions have remained roughly as they were
in the 1890s. Work may have continued in the Cave Quarry, however, based on a short note of
the purchase of the property by the Valley Forge Park Commission from Archibald Erwin in
1923. In the minutes of the Valley Forge Park Commission meeting on January 17, 1923, it was
noted that “the quarry had not been taken possession of by the State and in consequence it has
been actively worked, so that great destruction is being done.” It is difficult to determine how
much quarrying was done and which parts of the cave Quarry may have been worked between
1896 and 1923.
An unpublished sketch from H. C. Mercer’s field notebook (redrawn in Appendix H) shows a
quarry that was roughly kidney-shaped which contained the Port Kennedy Cave and numerous
other solution features. The long dimension of the quarry is given as 170 paces (a measurement
that is written on two separate segments of the line that he drew across the sketch). We had three
adult men pace the Cave Quarry from the eastern end to the saddle where the quarry narrows to
the west. Our average measurement was 160 paces, closely matching Mercer’s notation.
Mercer’s sketch provides the dimension of 99 paces for the shorter dimension of the quarry
(including the alcove in which a road descended into the quarry). We paced from the north wall
of the Cave Quarry toward County Line Road and the old railroad bed to the south (still
evidenced by numerous railroad ties). Our average measurement was 105 paces, again closely
matching Mercer’s notation. These measurements, and the shape of the quarry, strongly support
the hypothesis that the Cave Quarry is the site of the Port Kennedy Cave.

Quarry Elevation
In the 1890s, the lowermost portion of the Port Kennedy Cave was at an elevation equal to that
of the quarry floor (Mercer, 1899). In 1894, the quarry floor and a corresponding portion of the
deposit were eight feet (2.4 m) below the bed of the Schuylkill River (King 1894) and may have
been lower still at the end of the excavations at Port Kennedy (Witte 1957). Even though Witte
(1957) appears long after the quarry was flooded and backfilled, it is considered a reliable source
because William Witte had direct knowledge of the deposit, having worked there with Mercer in
1896. Contrarily, Mercer (1899) states that the lowest margin of the deposit was approximately
equal in elevation to the Schuylkill. Regardless of its specific elevation, the Port Kennedy Cave
was certainly below the level of the groundwater table in the 1890s (Mercer 1895). Mercer

10

(unpublished notes) states that “water gushed out... of deposit” and presciently states that it
would have flooded the entire quarry were it not being actively pumped out. According to Witte
(1957), based on an account of Frank Swain with whom he had work at Port Kennedy Cave, at
some point after their work had ended an explosion “jarred opened a passage at the bottom of the
bone cave to the Schuylkill. The water rushed through the cave and the quarry filled in a matter
of minutes.” This account may be a bit of story telling but illustrates that the battle with the
water table was a constant part of excavations at the Port Kennedy Cave.

Other Solution Features within the Quarry
The Port Kennedy Cave is but one of many solution features in the Port Kennedy area
(Mercer 1899). These additional caves and fissures have sometimes been confused with the Port
Kennedy Cave in the literature (e.g., Nugent 1971). Mercer (1899) presented information
linking the fissure he excavated during 1894-1896 with the fissure that was excavated by
Wheatley in 1871. The relationship of the many other solution features to the Port Kennedy
Cave is unclear except to illustrate the profusion of these sorts of features in the vicinity.
Mercer (1899, unpublished notes) described in some detail a large cavern, probably located in
the same quarry that produced the fossil deposit. This cavern was discovered in 1846 by
quarrymen working for John (or possibly William) Kennedy (Mercer, unpublished notes) and
was used for “dancing and picnics” in the late 1840s (see Mercer [1899, unpublished notes] for
detailed descriptions of social events held therein). According to some of Mercer’s informants,
the entrance to this former “party cave” was located near where the quarry “pump-house” stood
in 1898 (Mercer 1899, unpublished notes). However, other sources opined to Mercer that the
cave was distant from this pump-house, possibly over another end of the quarry, and that its
entrance was at a much higher elevation than the floor of the quarry was in the 1890s
(Mercer 1899, unpublished notes). Nugent (1971), who clearly confused the Port Kennedy Cave
with this “party cave,” stated that it was located 100 yards (300 ft [90.1 m]) from the eastern
entrance of Valley Forge State Park. It was apparently “under a hill where a spur of the Reading
Railway now (1971) passes” and was “160 feet long, 60 feet wide, and varied between 20 and 40
feet deep.” Regardless of its true size or location, the cave was quarried away by 1850 (Mercer,
unpublished notes).
Mercer (1899, unpublished notes) describes several solution features (“subterranean galleries”)
in the quarry containing the Port Kennedy Cave. To summarize Mercer’s descriptions, it appears
that solution fissures were present 33 and 68 ft (10 and 20.6 meters) north of the Port Kennedy
Cave on an eastern wall of the quarry. Additional features were present 20 ft (6 meters) west and
12 ft (3.6 meters) south of the fossiliferous deposit. A chamber was located at the northwestern
extreme of the quarry and approximately 300 ft (90.9 meters) from the Port Kennedy Cave.
Finally, an elongate solution feature marked most of the northern quarry wall. Based on
Mercer’s (1899) description, we have noted the hypothesized position of each of these features
on his previously unpublished sketch of the quarry (see Appendix H). Because these features
were contained within the quarry that housed the Port Kennedy Cave, and their distance to the
fossiliferous deposit was precisely noted by Mercer (1899), they can provide important insight
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into the location of the deposit. Although most, if not all, are buried, they could conceivably be
detected by means of remote sensing.

Artificial Structures Near the Quarry
Throughout much of the 20th Century the quarry containing the Port Kennedy Cave was
apparently located immediately east of a “refractory plant” belonging to the Ehret Magnesia
Manufacturing Company (Fowler and Parker 1953; Rhodes 1972; Wiswall 1993). During the
first half of the 20th Century, the company backfilled the quarry with water, tailings, and
carbonate sludge waste (Parker 1953). Subsequently, the filled quarry was covered with a layer
of soil.

Locality Maps
Wheatley (1871) included the only locality map of the quarry containing the Port Kennedy Cave
that was published in the 1800s. His map shows two adjacent limestone quarries, south of the
Schuylkill River and southeast of the line of contact between the Cambrian Ledger and Triassic
Stockton formations (labeled “Auroral limestone” and “Mesozoic red shale,” respectively). In
1871, these quarries were southwest of the Kennedy residence and serviced by a road (see
Appendix F, map B).
Several 20th century sources have also provided maps of the quarry location (Geyer and Bolles
1979; Daeschler et al. 1993; Wiswall 1993). Although these maps postdate the flooding and
burial of the quarry, it is significant that they all identify the Cave Quarry as the most likely
location of the Port Kennedy Cave. As we have demonstrated in this report, the evidence
overwhelmingly supports this hypothesis.

Location of the Fissure Within the Quarry
Position
In the 1890s, as described in Mercer (1895; 1899), the Port Kennedy Cave was “not... under a
rock arch, but in the open quarry.” The portion of the Port Kennedy Cave encountered in the
1890s was in the recently excavated lowermost bench in the quarry (Mercer 1899). Mercer
(1899; unpublished notes) describes a small stream that flowed from the northern, or “left,”
margin of the deposit. Mercer (unpublished notes) also reveals that the Port Kennedy Cave was
in shade in the morning, but in sunlight in the afternoon. Only if the face of the fissure fill was
facing west and located near the eastern margin of the quarry would it conform to these
conditions. Mercer’s unpublished sketches from his field notebook confirm that the
fossil-bearing fissure was toward the easterly wall of the quarry and facing west (Appendix H,
labeled A’).
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Mercer (unpublished notes and sketch) provides dimensions (in paces) that also help to locate the
position of the fissure fill within the quarry. The fossiliferous fissure was located about 49 paces
from the northern wall of the quarry and approximately 80 paces from the eastern-most extent of
the quarry. The solution feature labeled F on Mercer’s notebook sketch of the quarry
(Appendix H) is a chamber that he notes was located at the northwestern extreme of the quarry
and approximately 300 ft (90.9 meters) from the Port Kennedy Cave. This may be the
chamber-like cave that is still present today in the northwest wall of Cave Quarry (and gives
Cave Quarry its name).

Elevation
The upper margin of the fossil-bearing deposit was 30-33 feet (9.1-10.0 meters) below the
original level of the hillside containing it (Mercer 1899) and 98 ft (29.7 m) below the summit of
this hill (Mercer, unpublished notes). Mercer (unpublished notes) also reveals that the upper
margin of the Port Kennedy Cave was 87 ft (26.4 m) lower than the “back quarry top,” which
may refer to the top of the highest wall of the quarry containing the deposit. (It probably does not
refer to the wall containing the deposit, because as stated above, the top of this wall was believed
to be 30-33 ft above the Port Kennedy Cave. Some other walls of the quarry were approximately
100 ft in height (Mercer 1899) and would thus closely correspond to the dimensions given here
for the “back quarry” wall.
Mercer and his team apparently excavated the deposit to a level below the quarry floor and its
water level (Mercer 1899). Thus, adding 12 feet to the 33 feet mentioned by Mercer
(1899), we expect that the fossiliferous deposit is now at least 45 feet below the original
level of the hillside.

Artificial structures near the fissure
In the 1890s, the Port Kennedy Cave was adjacent to one or more buildings. Mercer
(unpublished notes) states that in 1894, the fossil-bearing deposit was near a “pump.” This pump
was probably identical to the building also identified as an “engine house” (Mercer, unpublished
notes) or “pump-house” (Mercer 1899). The “back” of this pump-house was apparently elevated
41 ft (12.4 m), or “7 levels and 1 foot” above the highest margin of the Port Kennedy Cave
(Mercer, unpublished notes). The pump-house or this “storage house” may correspond to one or
both of the “sheds” depicted on Mercer’s unpublished sketch of the quarry containing the Port
Kennedy Cave.
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Conclusions
Careful review of scientific and popular accounts of Port Kennedy Cave, as well as
correspondence relating to the site, provided important clues to this research. New information
from photographs, field notes (with illustrations), and interpretation of the geological setting,
however, were the most important evidence for determining the location of the Port Kennedy
Cave.
The combination of the various sources of information, and our own on-the-ground observations,
has allowed us to make a determination of the location of the Port Kennedy Cave with a high
degree of confidence. We are convinced that the Port Kennedy Cave is beneath the fill in the
quarry presently called Cave Quarry, also known as Port Kennedy Quarry. The quarry is north
of County Line Road, located about 213 meters (700 feet) southwest of the intersection of
County Line Road and Route 23 near the village of Port Kennedy (see Appendix F, maps I, J).
Within this quarry we can make a fairly precise determination of the position of what remains of
Port Kennedy Cave beneath the fill. The position of the Port Kennedy Cave, using a hand-held
GPS unit, is N40°06.190’ W75°25.448’ (Map Datum WGS 84).
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Appendix A
Names associated with Port Kennedy Cave (in chronological order)

Name
John Wilkinson

Year(s)
~1777

William Kennedy

?-1846

John Kennedy

?1846 or
1847-1871+

Alexander Hill

1848

James Long

1848

James McCurdy

1848

Mrs. McMullin

1848

E. B. Conard

1848, 1894

Isabella Loughin

1848, 1894

Institution/Address

Association
Owner of land that contained
quarry, fissure
Owner of land that contained
quarry, fissure
Proprietor of quarry

“costumed as King William,
rode into the cave (not fissure)
one Orange day on a white
horse”
Visited Port Kennedy social
cave (not fissure) in 1848
Visited Port Kennedy social
cave (not fissure) in 1848
Visited Port Kennedy social
cave (not fissure) in 1848
Visited Port Kennedy social
cave (not fissure) in 1848,
Mercer’s informant
Visited Port Kennedy social
cave (not fissure) in 1848,
Mercer’s informant
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Representative sources
Lambert pers. comm. to
Daeschler 1992; Daeschler
et al. 1993
Mercer, unpublished notes
Wheatley 1871; Mercer
1899, unpublished notes;
Nugent 1971; Daeschler et
al. 1993; McCarthy 1994
Mercer 1899, unpublished
notes

Mercer 1899, unpublished
notes
Mercer, unpublished notes
Mercer, unpublished notes
Mercer 1899, unpublished
notes
Mercer 1899, unpublished
notes

Appendix A (continued)
Names associated with Port Kennedy Cave
Mr. and Mrs.
Andrews

1848, 1895

Phoenixville

Visited Port Kennedy social
cave (not fissure) in 1848,
Mercer’s informants
Initial investigator

Dr. Quick

1870

Charles M. Wheatley 1870-1871

Phoenixville

Initial investigator

Edward D. Cope

1871, 1895-1899

Academy of Natural
Sciences,
University of
Pennsylvania

Describer of vertebrate fauna

George H. Horn

1876

Describer of coleopteran fauna

Montgomery Iron
Co.
Frank Anselm
Joseph Bailey
N. M. Ellis

1893-

Proprietor* of quarry

1894
1894
1894

Jesse King

1894

Valley Forge
Memorial Park
Norristown

Visited quarry
Field assistant
Visited quarry

Mr. McAllister
Frank C. Parker

1894
1894

Norristown

Emma C. Spear
Limestone Company
D.N. McCadden

?1894
1894-?1895

Visited quarry
Mercer’s informant
Photographed fissure, sent
photo to Mercer
?Proprietor* of quarry

Academy of Natural
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Discoverer of “new” fossils in

Mercer 1899, unpublished
notes
Wheatley 1871; Mercer
1899; Daeschler et al. 1993
Wheatley 1871; Gunning
1871; Horn 1876; Cope
1899; Mercer 1899; Parker
1953; Daeschler et al. 1993;
McCarthy 1994
Mercer 1899; Cope 1899;
McCarthy 1994

Horn 1876; Mercer 1899;
Daeschler et al. 1993
Daeschler et al. 1993
King 1894
Mercer, unpublished notes
King 1894; Mercer,
unpublished notes
King 1894; Mercer,
unpublished notes
Mercer, unpublished notes
Mercer, unpublished notes
Daeschler et al. 1993
Mercer 1899; Cope 1899;

Appendix A (continued)
Names associated with Port Kennedy Cave
Sciences
Academy of Natural
Sciences
Academy of Natural
Sciences;
Pennsylvania
Department of Health
Port Kennedy Lime
Company

spoils, reopened excavation
Collector of “new” fossils in
spoils, reopened excavation
Reopened excavation, ?initial
director of reexcavations

Daeschler et al. 1993
Mercer 1899; Cope 1899;
Daeschler et al. 1993
Mercer 1899; Cope 1899;
Norris 1922; McCarthy
1994

Proprietor of quarry

University of
Pennsylvania; Bucks
County Historical
Society

Director of reexcavations

Mercer 1895; 1899;
unpublished notes; Cope
1899
Mercer 1895, 1899; Cope
1899; Daeschler et al. 1993

S.N. Rhoads

1894-?1895

Samuel G. Dixon

1894-1895

Archibald B. Erwin
(=Irwin)

1894-1896+

Henry C. Mercer

1894-1896, 1897

Clarence B. Moore
Ehret Magnesia
Manufacturing
Company
Mr. ?Edwin ?Bales
Mr. Charles
?Barnshaw
Robert Cardy
Edward B.
Darlington
William S. Hare
Angelo Heilprin

?1894-1896
?1894-1976

Financier of reexcavations
?Proprietor* of quarry

1895
1895

Visited cave 11/15
Mercer’s informant

Mercer 1899
Fowler and Parker 1953;
Daeschler et al. 1993;
McCarthy 1994
Mercer, unpublished notes
Mercer, unpublished notes

1895
1895

Mercer’s informant
Field assistant

Mercer, unpublished
Mercer, unpublished notes

1895
1895

Mercer, unpublished notes
Mercer, unpublished notes

Joseph Kelley

1895

Dr. and Mrs.

1895

Field assistant, 10/11-11/16
Visited cave 11/11 with female
students
Field assistant (brought cart
and horses)
Visited cave 11/12

Academy of Natural
Sciences

23

Mercer, unpublished notes
Mercer, unpublished notes
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Names associated with Port Kennedy Cave
Mitchell
Frank Swain
K. Emerson
Wetherill
William H. Witte

1896

Associate of H.C.
Mercer

Excavated at Port Kennedy
cave
Photographed quarry, fissure

?1896
1896-1897

Unnamed geologists
and students

1900+

Sigmund Lubin

1915

Henry A. Pilsbry

1927

Edgar B. Howard

1931

Henry W.
Shoemaker

1943

Academy of Natural
Sciences (volunteer?),
Preparator/
photographer:
University of
Pennsylvania
Archaeological
Museum
University of
Pennsylvania,
Department of
Geology

Academy of Natural
Sciences, Department
of “Mollusks and
Invertebrates”
Academy of Natural
Sciences; University
of Pennsylvania
State Library of
Pennsylvania
(Harrisburg)

24

Excavated at Port Kennedy
cave, prepared specimens

Witte 1957
Daeschler, unpublished
research
Mercer 1899, unpublished
notes; Witte 1957

Received permission to explore
cave, did not

Nugent 1971

Filmed “train wreck” scene for
Valley of Lost Hope at Port
Kennedy quarries
Authority on cave

McCarthy 1994

Relocated cave site with W.B.
Witte

Howard 1931

Authority on site in 1940s

Norris 1943

Anonymous 1927
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Joseph Shrawder

1946

James A. Fowler

1953

William R. Murphy

1953

John D. Parker

1953

Edward H. Watson

?1960s

Horace Richards

1971-1972

Donald Hoff

1972

Vance Packard

1972

Leon S. Rhodes

1972

W. Bruce Saunders
P. F. Sheridan

1972
1972

Mont Clare,
Montgomery County

Academy of Natural
Sciences, Department
of Paleontology
Bryn Mawr College

Academy of Natural
Sciences; University
of Pennsylvania
Geology Department
State Museum of
Pennsylvania
State Museum of
Pennsylvania
Historic Foundation of
Montgomery County
Bryn Mawr College
838 Parkridge Drive,
Media, Pennsylvania
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Donated fossils from PKC to
Museum of the Valley Forge
Historical Society, visited site
in 1890s
Explored Port Kennedy area for
caves
Explored Port Kennedy area for
caves
Explored Port Kennedy area for
caves

Anonymous 1946

Published article in GSA
journal mentioning Port
Kennedy
Visited possible site of fissure,
restudied Port Kennedy fossils

Tucker 1972

Visited possible site of fissure

Hoff 1972a, b; Rhodes
1972; Tucker 1972

Visited possible site of fissure

Hoff 1972a, b

Conceived “bicentennial
project” to relocate and
reexcavate fissure; resigned
Visited possible site of fissure
Amateur spelunker, conceived
idea to reopen Port Kennedy
excavations

Hoff 1972a, b; Rhodes
1972; Tucker 1972

Parker 1953
Parker 1953
Parker 1953

Nugent 1971; Hoff 1972a,
b; Rhodes 1972; Tucker
1972

Hoff 1972b
Tucker 1972
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Richard White

1972

Horace Wilcox

1972

Ben Howell

1972

J. Lee Boyle

1990-?present

Academy of Natural
Sciences
Valley Forge State
Park
Academy of Natural
Sciences; University
of Pennsylvania;
Princeton University
Valley Forge National
Historical Park

Visited possible site of fissure,
restudied Port Kennedy fossils
Visited possible site of fissure
Possibly owned pre-fill photos

Hoff 1972b
Hoff 1972b; Tucker 1972
Hoff 1972b; Baird pers.
comm. to Daeschler

Edward B. Daeschler 1990-present

Academy of Natural
Sciences

David C. Parris

1993-present

The New Jersey State
Museum

Attempted to relocate cave;
transcribed multiple newspaper
articles
History of the site;
Re-organization of Port
Kennedy Cave collections at
ANS. Attempted to relocate site
Worked on turtles from Port
Kennedy Cave.

Brian Lambert

1990-2003

Valley Forge National
Historical Park

History of the site. Attempted
to relocate site.

Daeschler et al. 1993;
McCarthy 1994

Earle E. Spamer

1990-present

Academy of Natural
Sciences

Daeschler et al. 1993

Joseph Varady
Frederick V. Grady

1990-present
1993

History of the site. Attempted
to locate site.
Attempted to relocate site.
Had “caver friend in PA” who
attempted to relocate Port
Kennedy cave

National Museum of
Natural History

26

Daeschler et al. 1993;
present report

Daeschler et al. 1993; Parris
and Daeschler 1995

McCarthy 1994
Grady pers. comm. to
Daeschler 1993
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Cathleen McCarthy

?1993-1994

Matthew Lamanna

2002-present

Attempted to relocate site w/ B.
Lambert and J. Varady;
searched Philadelphia Inquirer
archives from 1890s at
University of Pennsylvania
History of the site. Attempted
to relocate site.

University of
Pennsylvania

27

McCarthy 1994

Present report
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Appendix B
List of research papers (in chronological order) based on fossil material
recovered from the Port Kennedy Cave

Wheatley, C. M. 1871. Notice of the discovery of a Cave in Eastern Pennsylvania,
containing remains of Post-Pliocene Fossils, including those of Mastodon, Tapir,
Megalonyx, Mylodon, etc. The American Journal of Science and Arts 1(4):235-237.
Cope, E. D. 1871. Preliminary report on the Vertebrata discovered in the Port Kennedy
bone cave. Proceedings of the American Philosophical Society 12:73-102.
Horn, G. H. 1876. Notes on some coleopterous remains from the bone cave at Port
Kennedy, Penna. Transactions of the American Entomological Society 5:241-245.
Mercer, H. C. 1895. A preliminary account of the Re-exploration in 1894 and 1895 of the
"Bone Hole," now known as Irwins' Cave, at Port Kennedy, Montgomery County,
Pennsylvania. Proceedings of the Academy of Natural Sciences of Philadelphia
47:443-446.
Heilprin, A. 1895. The Port Kennedy deposit. Proceedings of the Academy of Natural
Sciences of Philadelphia 47:451.
Cope, E. D. 1895. On a bone cave at Port Kennedy, Pa. Science 2:638.
Cope, E. D. 1896. New and little known Mammalia from the Port Kennedy bone deposit.
Proceedings of the Academy of Natural Sciences of Philadelphia 48:378-394.
Mercer, H. C. 1899. The Bone Cave at Port Kennedy, Pennsylvania, and its partial
excavation in 1894, 1895, and 1896. Journal of the Academy of Natural Sciences of
Philadelphia 11:269-286.
Cope, E. D. 1899. Vertebrate remains from Port Kennedy bone deposit. Journal of the
Academy of Natural Sciences of Philadelphia 11:193-267.
Hay, O. P. 1908. The fossil turtles of North America. Carnegie Institute of Washington,
Washington, D.C.
Hay, O. P. 1923. The Pleistocene of North America and its vertebrated animals from the
states east of the Mississippi River and from the Canadian provinces east of longitude
950. Carnegie Institute of Washington, Washington, D.C.
Hibbard, C. W. 1955. Notes on the microtine rodents from the Port Kennedy Cave
deposit. Proceedings of the Academy of Natural Sciences of Philadelphia 107:87-97.
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List of research papers (in chronological order) based on fossil material
recovered from the Port Kennedy Cave

Daeschler, E., E. E Spamer, and D. C Parris. 1993. Review and new data on the Port
Kennedy Local Fauna and Flora (Late Irvingtonian), Valley Forge National Historical
Park, Montgomery County, Pennsylvania. The Mosasaur 5:23-41.
Parris, D. C. and E. Daeschler. 1995. Pleistocene turtles of Port Kennedy Cave (late
Irvingtonian), Montgomery County, Pennsylvania. Journal of Paleontology
69(3):563-568.
Daeschler, E. in Stewart and Seymour, editors. 1996. Selective mortality of mastodons
(Mammut americanum) from the Port Kennedy Cave (Pleistocene; Irvingtonian),
Montgomery County, Pennsylvania. Pp. 83-96. Palaeoecology and
Palaeoenvironments of Late Cenozoic Mammals, University of Toronto Press,
Toronto.
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Appendix C
List of popular articles and correspondence (in chronological order) discussing
work at the Port Kennedy Cave

Gunning, W. D. 1871. Remarkable geological discovery. New York Tribune, New York,
New York.
Lesley, J. P. 1883. The geology of Chester County. Second Geological Survey of
Pennsylvania, Report of Progress C4:187.
King, J. 1894. A souvenir of the deluge: a geologist's conclusions after a visit to Port
Kennedy. Archives of the Historical Society of Montgomery County, Scrapbook 86,
p. 277.
Roberts, E. circa 1894. Port Kennedy cave deposit: Professor Mercer at work on it's
prehistoric remains found there. Archives of the Historical Society of Montgomery
County, Scrapbook B-7, 19, pp. 66-67.
Norris. ?. Underground mysteries of the limestone beds. Norristown Times Herald,
Norristown, Pennsylvania.
Norris. 1922 (July 24). The three notable caves found at Port Kennedy. Norristown Times
Herald, Norristown, Pennsylvania.
Anonymous. 1927 (February 26). Prehistoric bones in cave near here. Philadelphia
Bulletin, Philadelphia.
Howard, E.B.?1931. Report on site at Port Kennedy (Upper Merion Township). Archives
of the Ewell Sale Stewart Library, Academy of Natural Sciences. Collection 113, #76.
Norris. 1943 (December 13). Buffaloes and mammoths once roamed round about Port
Kennedy. Norristown Times Herald, Norristown, Pennsylvania.
Anonymous. 1946 (April). Museum gets relics from the "Bone Cave". Picket Post.
Jones, G. S. 1948. Bone cave in Valley Forge Park shows mastodon and sloth here;
concert staged in one cavern. The Picket Post 2: 46-50.
Fowler, J. A. and J. D. Parker. 1953. Port Kennedy caves. National Speleological Society
Bulletin 15:123.
Parker, J. D. 1954. Bone caves in Pennsylvania. National Speleological Society Bulletin
15:10-14.
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Appendix C (continued)
List of popular articles and correspondence (in chronological order) discussing
work at the Port Kennedy Cave

Witte, W. H. 1957. The 1896 excavation of Port Kennedy Cave Pennsylvania and other
recollections. Netherworld News 5(3):4-1-4-4.
Nugent, J. M. 1971 (February). The Bone Cave. Main Line Magazine.
Rhodes, L. S. 1972. Exploratory study of the Port Kennedy bone cave, Valley Forge
Park. ed. W.J. Wewer, H. Wilcox, D. Hoff, V. Packard, H. Richards, P.F. Sheridan,
R. White, A.R. Parkhouse, and E.C. Parry, Jr. (correspondence).
Tucker, J. 1972. 2d Bicen Post in Bones Rift.
Hoff, D. 1972. Future activities at "The Port Kennedy Bone Cave", Valley Forge State
Park. ed. W.J. Wewer (correspondence).
Hoff, D. 1972. ed. V.J. Maglio (correspondence).
Guilday, J. E. 1976. Appalachian bone caves. In W.B. White, editor. Geology and
Biology of Pennsylvania Caves. Pennsylvania Geological Survey, Harrisburg,
Pennsylvania.
Geyer, A. R., and W. H. Bolles. 1979. Outstanding scenic geological features of
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Wheatley 1871, p. 235: “The remains herein described were recently discovered in
what was at one time a cave, in the limestone quarries at Port Kennedy, Upper Merion
township. Montgomery county, Pa., owned by John Kennedy, Esq... The cave is in
the Auroral Limestone of Rogers, regarded as the equivalent of the Black River and
Chazy Limestones and Calciferous Sand Rock of New York, at its junction with the
Mesozoic Red Sandstone and near a belt of the Primal series of Rogers, (fig. 1.).
Recently, however, in cutting through the floor of a small cave, nearly the whole of
the walls of which cave had been removed for lime, the workmen found a tooth. The
width at the top (of the cave) is about twenty feet; below, it gradually expands to
thirty feet; and then there is a rapid contraction..”
p. 236: “...downward, until, at a depth of about forty feet it is ten feet wide.”
Cope 1871, p. 73: “...[Dr. Quick] describes [the PKC] as situated near the line of
junction of the Triassic red sandstone. Its depth is nearly fifty feet, and the greatest width
thirty; at the summit or surface of the limestone, its width is twenty feet. It is filled to a
depth of nearly forty feet with the debris of the neighboring Triassic strata, of a red color;
below this point is a bed of tough ‘black clay eighteen inches in thickness, filled with
leaves, stems, and seed vessels of post-Tertiary plants. Scattered through all this mass of
vegetable remains, and also in a red tough clay underneath for six to eight inches in
depth, are found the fossils noticed in this paper.”
Gunning 1871: “A genuine ‘bone cave’ has been found at last in America. Its locality is
on the Reading Railroad, near Phoenixville, Pa. Fortunately for science, the cave is on
the estate of Mr. Wheatley...”
King 1894: “The lowest bed of the quarry is about eight feet below the bed of the river...”
Cope 1895, p. 638: “The further down the diggings are made, the richer the find.”
p. 638: “A stone quarry occupies the site of the cave, and blasting was done by Mr.
Kennedy in 1840, but fossil bones were first noted in 1870. The bottom of the quarry is
now 45 feet below the top of the hill.”
Mercer 1895, p. 443: “...twelve feet deeper than Mr. Wheatley had been at the previous
time, in a gallery filled up with stratified rubbish, whose roof, if it had a roof, had
been blasted away, whose bottom had never been reached and whose horizontal
extent no one can guess. They were not standing in the darkness under a rock arch,
but in the open quarry, forty-five feet below the original surface of the hill, at the very
bottom of the quarried area, and below its water level, so deep that the drainage hole
close by had to be pumped out day and night to keep the floor dry. A great mass of red
talus, unfortunately dumped exactly upon the deposit, overhung them ready to fall
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as the digging went on. The explorer was confronted by a vertical bank about
twenty-five feet wide by twelve feet high...
Mercer, unpublished notes, p. 3: “Irwin’s Cave- Port Kennedy - Right bank Schuylkill
(River) 2 miles below Valley Forge - a cave ____ site of present pump- IE near our
present hole”
p.5: “The quarrymen in sinking the level of the ?quarry had laid bare a cave passage
filled to the roof with a mass of wet clay, limestone splinters, and animal bones- they cut
down ?into deposit so exposing a face 14 feet high and 26 feet wide between the walls”
p.6: “water gushed out ?far sides of deposit and with other ?rills would have filled up
whole quarry, but for pumps – as it was ?bottom of face very wet”
p. 8: “Log level – back of engine house; 41 feet above top of deposit – 7 levels and 1
foot; Back quarry top 87 feet above – 8 levels 15 levels; Hill top 98 feet above deposit –
17 levels; Hill top 142 feet 9 inches above river – 23 levels”
p. 9: “Information of E. B. Conard - John Kennedy started quarry about 1846 and blasted
into a cave... entrance somewhere about where engine house now is. By 1850 – had the
big room all quarried away and were eating into smaller passages”
p. 10: “Close by a rill of water trickled out of the side of the cave on left (north) and
passing along face of...”
p.13: “Information from Mr. Irwin - Long passage blasted off about 5 feet high and 8 feet
wide running east and west ?along N7 face of quarry about 10 feet below top of limestone
dig along length of quarry – at northeast end of north face of quarry – room walls of which
still seen about 6-7 feet high and 20-30 feet in diameter (this slopes diagonally downward
and eastward ?possibly) - Another fissure about middle of quarry ____ in sinking 1896
level when ____ shaft walls blown off and mass of clay ____ out – till level – it appears to
go down diagonally westward - Another fissure on present level opened near deposit
advancing toward river. - Mr. McAllister said present deposit bottom of 1871 deposit.
Roof blasted off then a roof filled with ?lime”
p. 41: “We bailed the trench clear of water in the morning. And though it was cold, in the
shadow before mid day, the afternoon sun warmed us as standing on _____ laid the soft
mud.”
p. 46: “Information of Mrs. Andrews –She came here in 1846 – quarry then owned by
William Kennedy. Mr. ?Bethel’s quarry opened and ?worked before Kennedy’s (see
William McAdoo). Next year blasted into room where celebration held. 3 rooms
connected together – water in them – 1st room ?wedding held. She thinks further back
than engine house. Entrance not near as low down as bottom of quarry.”
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p. 47: “See Robert Cardy – old dump in 1870 site of Irwin’s side track. Cave of
celebration over another end of quarry. Before 1870 some work had been done at spot.
Continually coming into little chambers. There was dirt dumped before bones were
discovered.
The testimony of quarrymen who had worked at the spot in 1870 all agreed that the
deposit before us was the same as that seen and studied by Mr. Wheatley. Our own
discovery of mastodon teeth in the upper as well as the lower part of the exposure and
close to the bottom of the ?over line dump heap tallied with what we heard. The top of
our exposure must have been the bottom part reached by Wheatley. This was placed...
Mercer 1899, p. 269: “In 1871, and again twenty-two years later in 1893, the
quarrymen at Archibald Erwin's quarry (in the ordovician limestone, overlaid by
triassic shale, on the right bank of the Schuylkill two miles below Valley Forge)... I
learned that the site in question was but one of a series of subterranean fissures,
opened at the quarry by a process of blasting, which in forty years from its beginning
(by John Kennedy in 1855) had transformed a gently sloping hillside into an amphitheatre several acres in extent, walled with perpendicular escarpments of rock sometimes a hundred feet high.
p. 269: “2...the large room referred to... existed near the spot where the quarry
pump-house now (1898) stands.”
p. 269: “ The contours of eight, possibly nine subterranean galleries, were, in
November, 1897, still traceable at the quarry, five of which were filled to the roof with
clay and sand. Of these I examined (1) a fissure exposed on the east quarry wall only
33 feet north from the bone-bearing chasm and evidently a bifurcation of it, filled to
its roof with sand and clay unmixed with stones, and deposited in waving films, but
revealing no black stratum, and no trace of vegetable or animal remains, (2) a similar
but larger fissure, much obscured by quarry refuse, about 35 feet farther to the north,
(3) a rift full of stratified sand with very little clay, revealed on the quarry
face under the cart track just opposite to and about twenty feet west of the
fossiliferous fissure, (4) a bank of similarly stratified sand, representing the contents
of a larger gallery close to the present (1898) pump hole, and against the quarry wall
about twelve feet to the south of the " bone hole."
To the westward, nearly opposite the " bone hole," and doubtless closely related
to it, (4) an open chasm half full of water of unascertained depth was discovered some
years before our coming by the quarrymen, extending far below the quarry floor. After
its long use as a receptacle for dump, its entrance, about six feet high, was closed
with logs to prevent accidents to the cart horses. The blasting in 1895 opened (5) a
circular chamber about 15 feet in diameter, and 10 feet high at the northwestern end of
the quarry and about 300 feet from the bone deposit. It was floored with very fine
grained red clay, which, judging from pendants of similar clay hanging from its
ceiling, infiltrating through the pores of the...”
p. 270: “...incumbent limestone stratum, then about 30 feet thick, had originated from
the overplaced layer of decomposed triassic shale. (6) A long open passage, about five
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feet high and eight feet wide, had been exposed by blasting, along almost the entire
north face of the quarry. Beginning on the west about 15 feet below the top of the
limestone, it had, at its exposed termination on the east, enlarged into a chamber, the
contour of which was still visible, about 6 or 7 feet high and 20 to 30 feet in diameter.
(7) Another open chamber or gallery was said to have been opened, and
purposely closed again with large Hat stones, near the middle of the present quarry
area, when sinking the floor level during our absence in 1896.
p. 271: “We stood, not under a rock arch, but in the open quarry, forty-five feet below
the surface of the meadow above, and.surrounded by escarpments of ordovician
limestone dipping northwest, and where the latter were overlaid by a horizontal
stratum of triassic shale. Immediately confronting us rose a vertical exposure of clay,
stones and bones, twenty-six feet wide and thirteen feet high, enclosed by water-worn
cave walls, and pocketed in the rock front of the recently cut lowest bench in the
quarry. We were to dig into the receptacle (see fig. 1, C. C.) under a formidable mass
of rubbish thrown upon it by the quarrymen, and by means of steam pumps work
downward, spite of invading water, into the soft area of our foothold extending about thirty feet behind us.”
p. 271, caption for fig. 2: “...the general level of the lowest quarry floor, 45 feet below the
top of the limestone escarpment, and on a level with the Schuylkill river (less than half a
mile to the northward) rests on fossil-bearing earth filling all the deeper parts of the
cave. Above the upper whitewashed line and behind the stone wall, a heap of dumped
earth (continually falling as the exposure was undermined) extends upward to the cliff's
top at an angle of nearly 45 degrees. To the left an inrushing rivulet crosses the
foreground from left to right by a ditch close to the exposure.
p. 272: “We cut down below the quarry floor and its water level into the soft earth
under foot, laying bare depths of the fissure never seen before, until the inrushing
of water drowned our pumps. But to the last we failed to exhaust the bones or
fathom the depth or width of their tomb.”
Anonymous, post-1915: “Traveling in a northerly direction through Port Kennedy
on old Route 23, by making a sharp left turn at Garnett’s Store, you might be able
to find the spot where great caverns in the limestone attracted many visitors as a
place for dancing, picnics, and band concerts, and men of science, who cut down
below a quarry floor laying bare depths of fissure never seen before, until the
in-rushing of water drowned their pumps and ended their research.”
Hay 1923, p. 317: Mercer (1899, p. 269) has given a description of the cave found in
quarrying operations. It was located on the right bank of the Schuylkill River, at the
village of Port Kennedy and about 2 miles below Valley Forge. Wheatley (1871, p. 236)
gave a map which showed the position of the quarries. A comparison of this with the
topographical map of Folio 162 of the US Geological Survey shows that they were
situated about 800 feet away from the river and facing the valley of an unnamed
streamlet. None of the descriptions give the elevation of the cave above the river or
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above the sea. The river at that place is apparently about 70 feet above sea-level. The
100-foot contour line runs along near the location of the quarries, but these may have
extended back to a higher level. Putting all of the statements together, it appears
probable that the mouth of the cave was, in Wheatley’s time, about 50 feet above the
level of the river. Originally the surface elevation may have been still greater, but may
have been reduced by the erosion of the hill.
p. 318: “According to Wheatley's description and his figures, the part of the cave seen
was about 20 feet wide at the top, expanded below to about 30 feet, and then narrowed at
the bottom, as then recognized, to about 10 feet. The depth was given as 40 feet, but
Mercer thinks that this was improbable and that Wheatley's measurements were to some
extent guesses. Mercer (1899, p. 271) stated that this cave might be compared to a bottle
of unknown size. It had opened to the surface; and on his page 283 Mercer spoke of it as
forming a well-like hole that might have been as much as 70 feet deep. Evidently Mercer
here included that part of it which he himself excavated.
p. 319: “...quarrying operations carried on from 1855 had transformed a gently
sloping hillside into an amphitheater several acres in extent, walled with perpendicular escarpments of rock, sometimes a hundred feet high....the top of Mercer's
exposure was not more than 30 or 33 feet below the original level of the hilltop.
According . to Mercer's figure 5, his own excavation probably extended down
about 16 feet below the level reached by Wheatley; but other statements appear to
make this somewhat greater.
Anonymous 1927: “The Port Kennedy cave is now under water. ‘The deposit was in a
cave in the limestone at Port Kennedy, two miles below Valley Forge.
Howard ?1931: “...was at least 60 feet of lime covering the quarry and water on top of
this.”
Anonymous, 193?: “Here the Stockton dips northward 100. About 1870 quarrymen
uncovered a cave [in the Port Kennedy Quarry] from which were collected bones of a
great number of Pleistocene mammals, some of which are displayed here. More recently
the quarry was filled with a carbonate sludge from a refractory plant to the west, and a
couple of years ago this was covered with a layer of soil.”
Anonymous 1946: “...these two small fossils from the site near the ‘pump house’”.
Fowler and Parker 1953: “PORT KENNEDY CAVES. 400 07’, 750 27’ Norristown
Quadrangle. Any of the cave that remains has been filled with the waste lime sludge from
the plant of the Ehret Magnesia Manufacturing Company.”
Parker 1953, p. 12: This fissure cave in the side of the Archibald Erwin quarry in Port
Kennedy is now under water... The material in the Port Kennedy fissure is now buried
under tons of tailings, water, and lime-sludge waste from the Ehret Magnesia
Manufacturing Company plant.
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Witte 1957, p. 4-1: “Dr. Mercer had previously rented an empty house near the cave... He
soon taught me... to lift [the fossils] out of the more or less perpendicular face of the
deposit. Each [was]... carried to our house nearby.”
p. 4-4: “After the end of our work at Port Kennedy...the floor of the quarry was
considerably below the level of the Schuylkill River. One day a blast was set off. It jarred
open a passage at the bottom of the bone cave to the Schuylkill. The water rushed through
the cave and the quarry filled in a matter of minutes. Of course, that also put an end to the
limestone quarry.”
Nugent 1971: “...Bone Cave at Port Kennedy, a hundred yards from the east entrance to
Valley Forge Park... Bone Cave turned out to be a huge cavern under a hill where a spur
of the Reading Railway now (1971) passes. The cave measured 160 feet long, 60 feet
wide, and varied between 20 and 40 feet deep.
Some years later a party of geologists and students asked the Valley Forge Park
Commission for permission to enter the cave and explore it. They were told that they
could do so at their own risk. It is not recorded that they pursued the matter further.
Rhodes 1972, p. 2: “The industrial plant and slag heaps...are immediately adjacent to the
fissure.”
Hoff 1972a, p. 1: “The subject of further scientific excavations at the “Port Kennedy Bone
Cave” was discussed by the Philadelphia Academy’s scientific staff in 1936. At that time,
further bone excavation was deemed impractical.
p. 1: “Dr. Richards stated that some of his men think they have relocated the exact position
of the bone deposit; their location being within the confines of the Valley Forge State
Park. However, the site is now covered with fill material...”
Hoff 1972b, p. 1: “On April 26, 1972, a meeting pertaining to the Port Kennedy
Pleistocene site was held in the Valley Forge State Park Administration Building with a
subsequent field trip to the nearby “Bone Cave” site on the same day.”
p. 2: “...a bit of surveying [will be needed] to determine if the ‘cave’ is on state land or
private land. It is indeed close to the boundary line.”
p. 2: “...the field trip to the site after the meeting was successful to a point. Dr. Richards,
and others present, pointed to where they thought the fissure remains under fill. However,
a few photos of the fissure before fill would help. Dr. Richards mentioned that Ben
Howell of Princeton might own several pertinent photos... I would appreciate receiving
some photos of the fissure showing adjacent landmarks if possible.”
Wiswall 1974, 1993, p. 4, “...supported a magnesium-mining operation in the park until
1976.”
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p. 11: “Geologic Site 2: Port Kennedy Quarry. The Port Kennedy quarry is 500 feet north
of the lower parking lot of the Visitor’s Center, across County Line Road (see the
centerfold map for location).
p. 12: “In 1848, workers exposed a cave in the quarry. Bones of animals that lived in this
area during the ice age, such as the mastodon, were discovered at deeper levels of this
cave in 1871 and 1893... Today, the exact location of the discoveries is unknown, but it is
believed to be in the Port Kennedy quarry.
Geyer and Bolles 1979: “PORT KENNEDY CAVE. COUNTY: Montgomery
TOWNSHIP: Upper Merion QUADRANGLE: Valley Forge LOCATION: In a quarry
800 feet west of the village of Port Kennedy. Today the cave is filled and closed.”
Lambert pers. comm. to Daeschler 1992: “All the detailed maps I have seen show three
quarries on the land owned by Erwin. No document that I am aware of specifies which
one holds the cave. Wheatley shows only one quarry with two pits and, unfortunately, he
does not show the road or railway. Other maps drawn around the same time as
Wheatley’s show several quarries in the same area.
In 1972 the cave was thought to be located very near the boundary between the
State Park and private property. If the private property is that of the Ehret Magnesia
Company and the quarry is the one you have identified, then we would have a pretty
good idea where the cave is.”
Daeschler et al. 1993, p. 23: “The quarry, on the land of John Kennedy...”
p. 23: “...a vase-shaped solution feature measuring more than 40 feet deep, with an
original surface opening of 20 feet. The deposits overlying the fossiliferous part of the
fill were of a chaotic type typical of the sinkhole debris infill, here consisting of eroded
sediments of the Triassic Stockton Formation that overlies the Ledger Formation. The
fossils were found in clay and sand layers near the bottom of the exposure.”
p.25: “...we are... fairly certain in which of the several quarries in the area it was located.
p.25: “The quarry of interest here was in 1870 owned by John Kennedy. An 1871 atlas of
Montgomery County (Hopkins and Co., 1871) shows several limestone quarries and
properties owned by "J. Kennedy," including the one which is most likely the site of
the fossiliferous sinkhole. By 1893, the time that the deposit was reopened, the property
in question, although still marked as a quarry, was owned by the Montgomery Iron Co.
(Smart, 1893). By sometime after 1904, this quarry and the one adjacent to it were no
longer labeled as working quarries; both then were on the property of John Wilkinson
(Franklin & Clarke, post-1904). An undated property map also shows that the quarry
was divided by the property line between the land of Archibald B. Irwin and the "Ehret.
Magnesia Co. formerly Emma C. Spear Lime Stone Quarry."
Two adjacent limestone quarries are indicated on Wheatley's (1871, fig. 1)
original map (see also Fig. 1B herein). Without this generalized map we might not have
any idea of the location of the quarry in question within the Port Kennedy area. None of
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the Port Kennedy publications precisely locate the fossil deposit within the quarry.
Fortunately, the arrangement of roads on the available maps is unchanged today, and this
is of great help in identifying the quarry. The roads and former railroad all followed a
natural depression that made for ease in adjacent quarrying, lime processing, and
transportation (see in Woodman, 1922), thus these pragmatic concerns have helped
preserve the means by which we identify the site of this important fossil deposit.
With the quarry location established to within a few hundred meters, we
identify the quarry with the fossil-bearing deposit as one of two that (although partially
filled in now) still exist along County Line Road 0.3 km northwest of the present
National Park Service Visitors Center in Valley Forge National Historical Park. The
quarries are 0.2-0.3 km southwest of the intersection of Pennsylvania Route 23 and
County Line Road. A rail spur, seen on most maps, served the quarry area; the line
paralleled (and in one place was in) County Line Road, but the abandoned rails and ties
were removed around 1980. The two quarries are separated by a low ridge that at one
time was used as an accessway for vehicles that loaded railroad cars with limestone.
The quarry area is not known to have had any historical significance to the Continental
Army encampment of 1777-1778, during America's fight for independence.
Wheatley (1871) and Mercer (1899) provide exquisitely detailed descriptions of
the sinkhole, lacking precision only in its location within the quarry. We can interpret
the viewing angle toward the exposed deposit from the dip of the limestone (Wheatley,
1871, fig. 2). But only from Mercer's (1899) description of the size of the quarry can
we establish which of the two pits contained the sinkhole. Mercer (unpublished
notebook, ca. 1894?, in the Mercer Museum, Doylestown, Pennsylvania) provided linear
measurements of the quarry—340 by 49 paces. Even with such generality, we believe
that this is the more easterly of the two pits; both Mr. Brian Lambert of Valley Forge
National Historical Park and one of the authors (E.E.S.) paced off the site in April 1990,
when the two senior authors visited the locale with Mr. Lambert. The dimension of
the pit measured from the old railbed to the back quarry wall in the easterly (larger)
pit closely agrees in "paces" to Mercer's measurement; the westerly (smaller) pit is too
small. The lengthwise dimension of the pit parallel to the old railbed is greater than
Mercer's measurement, but this may be attributed to the probability that the quarry
was made larger after 1896.
p.26: “The quarries of the Port Kennedy area are along the strike line of the angular
unconformity between the Ledger and Stockton Formations (Socolow in Berg & Dodge,
1981). Based on Wheatley's (1871, fig. 2) diagram of the sinkhole (Fig. 2A
herein), we take note of the dipping limestone beds and thin veneer of nearly
horizontal Stockton beds above them. Practically, we must interpret the figured dip
angle as generalized, probably showing neither precise dip angle nor true dip direction.
(Alternatively, the dip depicted in the diagram may be so generalized as to not even
show the correct direction of apparent dip. We must assume that, since the observations
of the various early authors were so good in other respects, the direction of dip is
correctly shown.)
Good exposures (although becoming weathered and overgrown) of dipping
beds are seen today in the Visitors Center lower parking lot 0.2 km SSW of the
quarry, where the dip is to the south-southeast. The area hosts no structural elements
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that would affect dip angles over short distances. Thus any apparent dip to the right (as
in Wheatley's diagram) would be seen in an easterly or northeasterly quarry wall. The
overlying Stockton Formation is eroded away south of the quarry; at the quarry itself it is
still present in some thickness on the exposed northwesterly wall. A thin veneer such
as shown in Wheatley's diagram would be seen on a southerly to easterly side of the
quarry, where it would be thin due both to regional erosion and to quarry operations.
(Alternatively, the Stockton veneer may not have been present directly above the exposed
sinkhole, and Wheatley's diagram may illustrate only the generalized stratigraphic
relationship of the two units there.)
The form of the sinkhole itself may be an indication of its position in the quarry.
Wheatley (1871) figured it as vase-shaped, and even after more extensive invasive
explorations, it retained a fairly symmetrical form (Mercer, 1899). The Ledger
Formation has a pronounced dip, and, typically, groundwater solution features develop
preferentially along the dip planes between beds. That the Port Kennedy sinkhole was
encountered in symmetrical cross-section may be an indication that it was met along the
strike of the Ledger Formation. Wheatley's (1871, p. 235) description of the first
encounter supports this view, that it was met " . . . in cutting [horizontally] through the
floor of a small cave, nearly the whole of the walls of which cave had been removed . .
. ." Since the walls adjacent to the sinkhole had been nearly removed, and since the
cave's cross-section then was symmetrical, one can conclude that the sinkhole was either
completely symmetrical, or, if asymmetrical, opened down dip, away from the viewer.
Contrarily, Mercer's (1899, fig. 1) diagram of the deposit shows the filled-in solution
feature as perpendicular to the dip of the limestone, but, as we have noted, this
two-dimensional view may be a generalized composite drawing that does not show the
true dip angle at the site.
Mercer (1899, p. 443) provides additional information on the dimensions and
position of the sinkhole:
They were twelve feet deeper than Mr. Wheatley had been at the previous time,
in a gallery filled up with stratified rubbish whose roof, if it had been a roof, had
been blasted away, whose bottom had never been reached and whose horizontal
extent no one can guess. They were not standing in the darkness under a rock
arch, but in the open quarry, forty-five feet below the original surface of the hill,
at the very bottom of the quarried area, and below its water level, so deep that the
drainage hole close by had to be pumped out day and night to keep the floor dry.
A great mass of red talus, unfortunately dumped exactly upon the deposit,
overhung them ready to fall as the digging went on.
Without further information on the subsurface extent of the quarry pit, now filled
in, we conclude (on stratigraphic and geomorphic data) only that the remains of the
sinkhole are probably somewhere on the east to southeast side of the pit. Its precise
location will have to be determined if there ever again is an attempt to access the
unexcavated remains of the fossil deposit.
The site now is filled in to the level of County Line Road and the old rail spur.
We do not know the depth of the fill; it could be about 50 feet because the sinkhole
was measured as 40 feet deep in 1870, and at least 12 additional feet were exposed when
the site was re-collected in 1894-1896. The "original surface of the hill" noted by Mercer
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is not a useful reference point because the hill in this area slopes toward the Schuylkill
River tributary. Since the rail line is shown consistently in one place in all available
maps, we make the assumption that it defined the southeasterly wall of the quarry, and
that its grade remained unaltered since the time it was built. Since the road and railbed
both follow the trend of an already low topographic tributary of the nearby Schuylkill
River, it is unlikely that they would have been lowered much more. If the sinkhole was
uncovered in the easterly wall, the wall at that time would have had overburden on it that
is no longer present. That overburden, noted in Mercer's (1899) detailed description of
the locale, would have risen well above the road level, but it easily could have been
removed before quarry operations ceased. Since the depth of the sinkhole was measured
from the stratigraphic unconformity, which would have been above road level, some
unknown footage may have to be subtracted from the 50-foot figure cited above. The
unconformity, however, is angular, and no precise calculations can be determined from
the position of the unconformity.
Today, the flat surface area of the filled-in quarry is overgrown by weeds and is
rutted in places. The back (northwesterly) wall, until recently rather well exposed, is
known to geologists for the excellent view of the angular unconformity between the
Ledger and Stockton formations (see Goodwin, 1964, fig. 106), a stratigraphic contact
of a type not often seen well in the eastern United States. Today the back wall is
weathered and largely hidden from a distant view by vegetation, and with summer
foliage it is all but completely obscured. The unconformity itself is also topographically
irregular in the quarry wall, plunging northward as seen in the wall; it nearly reaches the
present ground surface on the northern end of the exposure. Rip-up clasts of Ledger
limestone are incorporated in the lower unit of the Stockton shale, testifying to some
activity of regional erosion when the Stockton beds were deposited here. Solution
features in the Ledger on the more southerly part of the back wall include a small
solution feature large enough to enter. This "cave," on the side of the quarry opposite
from our reconstructed position of the sinkhole, is believed to be unrelated to the
sinkhole.”
p.40: “Seismic profiling can determine the depth and extent of the quarry floor and
walls.... A more expensive and time-consuming process of drilling into the quarry floor
could locate the sinkhole precisely—if appropriate sediments (and more conclusively,
fossils) are encountered.”
Baird pers. comm. to Daeschler 1993: “The suggestion that Ben Howell might have had a
photograph of Port Kennedy induces paroxysms of helpless laughter. On the other hand,
Howell’s predecessor and mentor, Prof. Gilbert van Ingen, kept exquisite field notes. If
Van Ingen ever visited Port Kennedy, the record would be in [Fieldbook No. 47], which is
in the care of the Geology Department archivist, Ms. Peggy Cross.”
Grady pers. comm. to Daeschler 1993: “A caver friend of mine in PA has tried to relocate
the Port Kennedy site but apparently it was filled with industrial waste.”
Snyder pers. comm. to Daeschler 1993: “I am not convinced yet that the quarry north of
County Line Road is the Port Kennedy Quarry, for the following reasons:
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Appendix D (continued)
Verbal descriptions of the Port Kennedy Quarry and Port Kennedy Cave
1. Wheatley’s map shows the Port Kennedy Quarry to be southwest of the Kennedy
House. The County Line Road quarry is just slightly southwest of the Kennedy
House- but the quarry that is now the parking lot at the Visitor’s Center matches
Wheatley’s compass direction. Was Wheatley, a mining superintendent, mistaken
by so much on his compass bearings?
2. An 1847 newspaper description of the quarry says that the quarry was at 200 feet
elevation. The County Line Road quarry is lower than the other quarries.
3. In 1896, when Mercer was working there, the quarry was owned by Archibald
Erwin- a letter to Mercer found today in the Spruance Library says “A.B. Erwin,
Proprietor, Port Kennedy Lime Company.”
4. Mercer states that the Port Kennedy Bone Cave is near the pumphouse. A 1906
map shows buildings only in one of the southern quarries.
McCarthy 1994, p. 55: “...in a limestone quarry about two miles south of Valley Forge.
The last time anyone saw the inside of Bone cave was in the autumn of 1896 when the
steam pumps laboring to keep the water out were finally inundated and the excavators
packed up.”
p. 56: “...references were made to a ‘pump house’ and to the nearby boundary of the park
property.”
p. 58: “The quarries and the forgotten bone cave were eventually bought and... filled by
the Ehret Magnesia Company. Not knowing where to put the byproduct of the
manufacturing process, company workers dumped their sludge into the already
water-filled quarries.
Before their burial, however, the Port Kennedy quarries attracted the ‘limelight’
one last time. Sigmund Lubin, an early film magnate, chose the sight to stage a
spectacular train wreck in 1915. ...two old locomotives... were run over the edge of a
quarry, crashing below. The movie was called Valley of Lost Hope. The sinkhole
Wheatley discovered...”
p. 60: “...extended 40 feet from the quarry floor at an angle.
p. 60, caption: “In 1896, the quarry was flooded and excavations were abandoned; later,
the site was filled in when it became the dump for the Ehret Magnesia Company, which
mined nearby quarries for limestone, but no one is sure where the dump lies in relation to
later quarries.”
p. 128: “...a grassy hillside behind the bone cave.
Varady points out the fissures they’ve narrowed it down to, three vertical streaks
of moss-covered limestone in the rock wall that end in red Triassic shale (where it fell
into the fissure...”
p. 129: “...from above) before disappearing beneath the landfill.
So how to pinpoint the spot for this unveiling? ‘We could collect some material’,
Varady offers, ‘from the bottom of each fissure, like Ted suggested, and screen it to see if
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Appendix D (continued)
Verbal descriptions of the Port Kennedy Quarry and Port Kennedy Cave
any bits of teeth or bone show up.’ They discuss the possibility of using seismographic
equipment to measure the depth of landfill; Varady knows some people who might
volunteer.”
Santucci et al. 2001, p. 35: “... the fissure, along with the surrounding quarry, was refilled
during the 1930s in the interest of public safety.”
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Appendix E.
Documents pertaining to an agreement between the Valley Forge
Park Commission and the Ehret Magnesia Manufacturing Company relating
to the filling of “quarry holes” in the Port Kennedy area

See following photocopies
1) Acknowledgement (dated June 19, 1925) of receipt of agreement. Details of this
early agreement not known.
2) Agreement dated May 15, 1939.
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Appendix F
Published maps of the Port Kennedy area and the quarry
containing Port Kennedy Cave

A. Map (from Franklin and Clarke 1897) showing 18th Century (?1777) land titles and
boundaries in the Port Kennedy area. John Wilkinson owned the land that was to
produce Bone Cave.

B. Wheatley’s (1871) map of the Port Kennedy area, showing limestone quarries owned
by John Kennedy. One of these quarries apparently housed Bone Cave.
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Appendix F (continued)
Published maps of the Port Kennedy area and the quarry
containing Port Kennedy Cave

C. 1871 map from an atlas of Montgomery County (Hopkins and Company 1871)
showing limestone quarries owned by John Kennedy.

D. Map of the Port Kennedy area, ca. 1893, from a property atlas of Montgomery
County (Smart 1893). At this time, most land in the area of the cave was owned by the
Montgomery Iron Company. Nevertheless, a “W. Irwin” apparently owned property in
the vicinity as well. Bone Cave was relocated on property owned by Archibald Erwin in
1894.
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Appendix F (continued)
Published maps of the Port Kennedy area and the quarry
containing Port Kennedy Cave

E. Pre-1920 map of the Port Kennedy area. Note lands owned by Archibald B. Irwin
(=Erwin) and the Ehret Magnesia Company.

F. Map published by Geyer and Bolles (1979) reportedly depicting the location of the
Port Kennedy Bone Cave.

57

Appendix F (continued)
Published maps of the Port Kennedy area and the quarry
containing Port Kennedy Cave

G. Geologic map of Valley Forge National Historical Park showing the location of the
Port Kennedy Quarry (“Site 2”). From Wiswall (1993).

H. Map showing location the quarry (“Q”) proposed to contain the Port Kennedy Cave.
From Daeschler et al. (1993).
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Appendix F (continued)
Published maps of the Port Kennedy area and the quarry
containing Port Kennedy Cave

I. Portion of the Valley Forge Quadrangle, Pennsylvania, topographic map showing
vicinity of Valley Forge National Historical Park. Site of Port Kennedy Cave in the
northeast portion of the Park is marked with an asterisk (see below).

J. Close-up of northeast portion of the VFNHP. Site of Port Kennedy Cave marked with
asterisk. Measurements compare to previously published description of location of the
quarry containing the Port Kennedy Cave.
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Appendix G
Published figures of the Port Kennedy Cave

A. Wheatley (1871, fig. 2) cross-section of the fossil deposit. Note
unconformity between limestone and overlying shale.

B. Re-drawing of Wheatley (1871) cross-section. From Mercer (1899).
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Appendix G (continued)
Published figures of the Port Kennedy Cave

C. Mercer (1899) cross-section of the parts of the Port Kennedy Cave deposit
Worked during the 1894-1896 excavations. Note inference of un-excavated portion of
the deposit continuing downward.
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Appendix G (continued)
Published figures of the Port Kennedy Cave

D. Mercer (1899) reconstruction of the cross-section of the Port Kennedy Cave
deposit worked during 1871 and 1894-1896.
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Appendix G (continued)
Published figures of the Port Kennedy Cave

E. Stratification and position of fossil beds in portion of Port Kennedy Cave
excavated by Mercer and crew 1894-1896. From Mercer (1899).
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Appendix H
Retracing of sketch of Port Kennedy Quarry and
Port Kennedy Cave site from field notebook of H. C. Mercer

A. Sketch (retraced from Mercer’s unpublished field notebook and with Mercer’s text
clarified) of the quarry containing the Port Kennedy Cave. Mercer (1899) provides great
detail about several of the solution features in the quarry, illustrated here with capital
letters. The fossiliferous fissure is marked with A’ in this sketch. Notation of quarry
dimensions helped confirm that the Cave Quarry contains the Port Kennedy Cave, and
the location of the fossiliferous deposit within the quarry. North arrow added by authors.
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Appendix I
Photographs of the excavations at the Port Kennedy Cave circa 1894

A. Photo of Port Kennedy Cave taken by F.C. Parker in 1894. From the Collection of
the Spruance Library of the Bucks County Historical Society, Doylestown, Pennsylvania.
HCM Photographs SC-29-12, Archaeology Box 1, Port Kennedy Excavation, “Grid
Marking”.
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Appendix I (continued)
Photographs of the excavations at the Port Kennedy Cave circa 1894

B. Unattributed photo of Port Kennedy Cave, ca. 1894. From the Collection of the
Spruance Library of the Bucks County Historical Society, Doylestown, Pennsylvania.
HCM Photographs SC-29-12, Archaeology Box 1, Port Kennedy Excavation, “Grid
Marking with Wagon”. Note hillside to left behind excavation exposing contact between
Cambrian limestone and the overlying Triassic shale.
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Appendix I (continued)
Photographs of the excavations at the Port Kennedy Cave circa 1894

C. Unattributed photo of Port Kennedy Cave, ca. 1894. From the Collection of the
Spruance Library of the Bucks County Historical Society, Doylestown, Pennsylvania.
HCM Photographs SC-29-12, Archaeology Box 1, Port Kennedy Excavation, “Grid
Marking with Standing Figure”. Note hillside to left behind excavation exposing contact
between Cambrian limestone and the overlying Triassic shale.
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Appendix I (continued)
Photographs of the excavations at the Port Kennedy Cave circa 1894

D. Photo of Port Kennedy Bone Cave taken by Dr. K.E. Wetherill, ca. 1894. From the
Collection of the Spruance Library of the Bucks County Historical Society, Doylestown,
Pennsylvania. HCM Photographs SC-29-12, Archaeology Box 1, Port Kennedy
Excavation, “Distant Grid Marking”. Note hillside to left behind excavation exposing
contact between Cambrian limestone and the overlying Triassic shale.
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Appendix J
Port Kennedy Cave (A.K.A. Bone Cave) fossil reproductions
produced at the Academy of Natural Sciences for the National Park Service

This set of 13 specimen reproductions was created in 2003 for the Valley Forge
National Historical Park under Cooperative Agreement CA4560C0046 between the Park
and the Academy of Natural Sciences. The original fossils are housed in the Vertebrate
Paleontology Collection at the Academy of Natural Sciences in Philadelphia.

ID#
(this
project)

ANSP
catalogue
#
162

1

19556

2

44

3A, 3B

18827

4

46

5

31

6

165

7

73

8

87

9

194

10

177

11

160

12

Scientific and
Common Name
Terrepene carolina
Box Turtle
Megalonyx wheatleyi
Wheatley’s Ground Sloth
Smilodon gracilis
Saber-toothed Cat
Mammut americanum
American Mastodon
Smilodon gracilis
Saber-toothed Cat
Equus sp.
Ice Age horse
Meleagris gallopavo
Turkey
Osmotherium spelaeum
Port Kennedy Skunk
Arctodus pristinus
Short-faced Bear
Mammut americanum
American Mastodon
Tapirus haysii
Hays’ Tapir
Megalonyx wheatleyi
Wheatley’s Ground Sloth

Notes

Plastron (bottom portion of shell)
Ungual phalanx (claw)
Partial skull (snout region) and
lower jaw
Juvenile upper molar
Upper canine tooth
Partial right lower jaw with p/2-M/2
Carpometacarpus (wing bone)
Partial right lower jaw with p2-M2
Right lower jaw with C, M1-3
Adult lower molar
Partial skull (snout region) with
complete upper dentition
Partial lower jaw

These casts are durable but should be handled with care. Use a soft cloth moistened with
warm water and a mild dishwashing liquid to gently wipe them clean.
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Appendix K
Faunal list of vertebrate fossils from the Port Kennedy Cave
(after Daeschler et al. 1993)
CLASS REPTILIA
Order Testudines
Family Emydidae
Terrepene carolina (Linne)
Clemmys insculpta (LeConte)
Emydoidea blandingii (Holbrook)
Family Testudinidae
Geochelone sp.
Order Squamata
Family Colubridae
Coluber sp. (or Masticophis sp.)
CLASS AVES
Order Galliformes
Family Phasianidae
Subfamily Meleagrinidae, gen. indet.
CLASS MAMMALIA
Order Insectivora
Family Soricidae`
Blarina brevicauda (Say)
Order Edentata
Family Megalonychidae
Megalonyx wheatleyi Cope
Order Rodentia
Family Sciuridae
Sciurus calycinus Cope
Marmota cf. M. monax (Linne)
Family Erethrizontidae`
Erethizon dorsatum (Linne)
Family Castoridae
Castor canadensis Kuhl
Family Cricetidae
Ondatra hiatidens (Cope)
Neofiber diluvianus (Cope)
Subfamily Arvicolinae, gen. undet.
Order Lagomorpha
Family Leporidae
Sylvilagus floridanus (Allen)
Family Ochotonidae
Ochotona palatina (Cope)
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box turtle
wood turtle
Blanding's turtle
tortoise

racer (or whipsnake)

Turkey

short-tailed shrew

Wheatley's ground sloth

squirrel
groundhog
porcupine
beaver
Cope's muskrat
diluvian water rat
vole

Eastern cottontail
pika

Appendix K (continued)
Faunal list of vertebrate fossils from the Port Kennedy Cave
(after Daeschler et al. 1993)

Order Carnivora
Family Mustelidae
Lutra canadensis (Schreber)
Brachyprotoma obtusata (Cope)
Osmotherium spelaeum Cope
Gulo schlosseri (Linne)
Taxidea taxus (Schreber)
Mustela diluviana (Cope)
Family Ursidae
Arctodus pristinus Leidy
Ursus americanus Pallas
Family Canidae
Canis priscolatrans Cope
Canis armbrusteri Gidley
Urocyon cinereoargenteus (Schreber)
Family Felidae
Smilodon gracilis Cope
Felis yagouaroundi Lecepede
Lynx rufus (Schreber)
Miracinonyx inexpectata (Cope)
Panthera onca (Linne)
Order Perissodactyla
Family Equidae
Equus pectinatus Cope
Family Tapiridae
Tapirus haysii Leidy
Order Artiodactyla
Family Cervidae
Odocoileus virginianus Zimmermann
Teleopternus orientalis Cope
Family Tayassuidae
Mylohyus nasutus (Leidy)
Order Proboscidea
Family Mammutidae
Mammut americanum Kerr
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river otter
short-faced skunk
Port Kennedy skunk
Schlosser's wolverine
badger
diluvian fisher
lesser short-faced bear
black bear
wolf coyote
Armbruster's wolf
grey fox
gracile sabertooth
jaguarundi
bobcat
cheetah-like cat
jaguar

giant horse
Hays' tapir

white-tailed deer
large cervid?
long-nosed peccary

American mastodon

