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Introduction
The Tuthill Cemetery, also known as the Slaves Burying Ground, is a parcel comprising 1.98
acres (0.8 hectare) on Narrow River Road in Orient (SCTM 1000-027.00-04.00-008.000). The
cemetery is owned and stewarded by the Oysterponds Historical Society. According to local
history, the cemetery dates to the mid-19th century and is the final resting place of Dr. Seth
Tuthill, his wife Maria, and their 20 slaves or servants.
In the interest of developing the historical record of Orient for educational and interpretive
purposes, and to better manage the preservation and protection of the cemetery, the
Oysterponds Historical Society is interested in initiating a research project to explore the
land use history, the historic context, and the spatial organization (including number of
known burials and layout) of the cemetery. The research included in this report is not
intended to evaluate or mitigate any potential impacts to the site. It is important to note that
the property is preserved in perpetuity by a covenant within the deed “restricting against
construction or the placing on the land of any private building” (Suffolk County Deed Liber
3224:84; Appendix 1).
The purpose of this report, therefore, is to review the remote sensing data (provided by the
client) in consultation with available pertinent land use data to evaluate the cemetery
existing conditions, verify (if possible) the use and presence of burials at the site, and provide
recommendations for further research. All work completed by VHB at this time is noninvasive and involves no ground disturbance.
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Existing Conditions
The Tuthill Cemetery, also known as the Slaves Burying Ground, is located in Orient, Town of
Southold, on the south shore of the North Fork of eastern Long Island, New York (Figures 13). The subject property is located on the outwash plain south of the Harbor Hill moraine, a
geological feature formed roughly 20,000 years ago during the maximum extent of the
Wisconsinan ice sheet. 1 Located approximately 480 feet (146 meters) north of Gardiner’s Bay,
the property includes a small, fenced-off portion of the property measuring approximately
2,500 square feet (0.02 hectare) that is labelled as the Tuthill Cemetery; the remainder of the
property is low-lying marsh that is prone to inundation from sea level rise. Topography is
gently sloping with an average elevation mapped at 5 feet (1.5 meters) above mean sea level
for the fenced-in cemetery and its entrance.
VHB’s Senior Archaeologist, Dr. Allison McGovern, performed a site visit and surface
reconnaissance on December 2, 2020, and all observations and photos of existing conditions
included in this report were recorded on that day. At that time, limited probing with a soil
probe measuring less than 0.5 inch (1.27 cm) in diameter was employed to detect buried
obstructions (e.g., buried rocks).
The 2,500 square foot cemetery is surrounded by a boundary wall comprised of non-local
sedimentary stones measuring approximately 24-25 inches (60-65 centimeters) high and
approximately 12-14 inches (30-40 centimeters) wide. According to local memories, the
stones arrived in Orient as shipping ballast in the mid-20th century and were repurposed as a
boundary marker for the cemetery. Within the stone wall, vegetation consists of maintained
grass lawn (Photos 1 and 2). Two headstones and two footstones mark the burial locations of
Seth H. Tuthill and Maria Tuthill (Photos 3 and 4); approximately 17 unmarked fieldstones are
spaced out to memorialize additional burials of undocumented individuals at the site.
Outside the stone wall, vegetation consists of dense shrubbery and vines with a few
deciduous trees on the elevated portion of the site (Photos 5 and 6). Beyond the elevated
portion of the site, the low-lying areas consist of tall grasses and wetlands (Photos 7 and 8).
Soils in the project area are mapped as Haven loam (HaA), 0-2% slopes. 2 The Haven soil
series consists of deep, well-drained outwash soils with low natural fertility. Typical soil
profiles for the Plymouth soils are provided in Table 1.

1
2

Eastern Long Island Geology with Field Trips. 1995, Les Sirkin. The Book and Tackle Shop, Watch Hill, Rhode Island.

USDA Web Soil Survey available here https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx accessed on January 20, 2021; Suffolk
County Soil Survey, 1975, page 71, available here
https://www.nrcs.usda.gov/Internet/FSE_MANUSCRIPTS/new_york/suffolkNY1975/suffolk.pdf
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Table 1

Project area soils

Soil Series
Haven loam
A0
B1
B2
B3

Horizon depth

Color

Texture

Slope %

Drainage

0-3 in (0-7.6 cm)

dark grayish
brown

loam

0-2

well

strong brown

brown

loam

0-2

well

yellow brown

loam

gravelly loam

0-2

well

3-10 in (7.6-25 cm)

10-19 in (25-48 cm)
19-28 in (48-71 cm)

Figure 1
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0-2

well
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USGS topographic map Orient, New York (7.5 minute series)
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Figure 3

Survey Overlay with Aerial

Source: Oysterponds Historical Society
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Southeastern view of the cemetery. The headstones for Seth and Maria Tuthill are
visible in the foreground.

Northeastern view across the Tuthill Cemetery
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Headstone for Seth H. Tuhill; view is northwest.
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Headstone for Maria Tuthill; view is northwest.
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Looking toward the southeast corner of the cemetery. Note the thick vegetation outside
the stone wall.

Looking southeast from Narrow River Road toward the gate to the cemetery. Note the
dense vegetation on either side of the right of way.
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Southern view showing the difference in elevation from the fenced-in cemetery to the

low-lying surrounding marsh

Western view of the marshy wetlands surrounding the elevated cemetery, which is
obscured by dense vegetation
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Land Use History
The Tuthill Cemetery is remembered as the final resting place for Dr. Seth H. and Maria
Tuthill, owners of the Hog Pond Farm and descendants of a line of Tuthills who trace their
ancestry to the founding of Orient and the Towns of Southold and Shelter Island. Until 2020,
the site has been memorialized by historical signage which stated:
Slaves Burying Ground
Slavery persisted in Oysterponds until 1830. Here were buried
some twenty slaves. Here lie also the remains of Dr. Seth
Tuthill, proprietor of “Hog Pond Farm,” and those of his wife,
Maria. It was their wish that they be buried with their former
servants.
In addition to the signage, the text of this memorial placard was recorded in the Historical
Review, published by the Oysterponds Historical Society in 1959. 3 The recording of this
specific narrative to this site is linked to the historical society formation and its subsequent
acquisition of the subject property.
According to its website, the Oysterponds Historical Society was formed in 1944 to preserve
the historical significance of Orient and East Marion. 4 The historical society acquired the
property that comprises the Tuthill Cemetery in 1951 from James F. and Lillian Douglass, and
the historical marker was installed shortly thereafter. According to a letter from Attorney
Henry Tasker to George R. Latham (one of the founders of the Oysterponds Historical
Society who had a special interest in local history and was an amateur archaeologist who
investigated the local landscape), the historical society’s acquisition of the property was
subject to release of the premises from Mr. and Mrs. Nagy.
In the latter part of 2020, the Oysterponds Historical Society obtained written memories
from two individuals about land use and site conditions in the mid-20th century (Appendix 1).
One of these testimonials was from Carol Nagy, who now lives in California but whose
parents Richard and Eleanor Nagy purchased the property in the 1940s. According to Ms.
Nagy, her parents bought the property from Jim Douglass to build a simple summer home.
When her father started to excavate for the foundation, he encountered bones and possibly
some artifacts. The property was exchanged with Jim Douglas and the Nagy’s acquired an
alternative property on Narrow River Road. 5 The Tuthill Cemetery property was subsequently
purchased by the Oysterponds Historical Society.
Yan Rieger also remembers discussions of when human remains were encountered in the
parcel. In his letter to the Oysterponds Historical Society, Mr. Yieger wrote that Richard Nagy
was preparing the lot for a new residence by depositing new soil to raise the ground surface.
When he began to dig for the foundation, human remains were encountered. He also
3

4

5

Historical Review (1959) available here http://oysterpondshistoricalsociety.org/wp-content/uploads/2018/08/Historical-Review-1959.pdf,
accessed on January 20, 2021.
Oysterponds Historical Society Mission & History, available here https://oysterpondshistoricalsociety.org/about/history-and-mission/ ,
accessed on January 20, 2021.
Email from Carol Nagy to Ann ffolliott, n.d. Oysterponds Historical Society.
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mentioned that the two headstones were encountered in the process, suggesting that they
were not upright but rather buried at the time excavations began. Mr. Rieger’s mention of
new soil deposition of the site might explain the raised topography within the portion of the
property that is maintained as the cemetery. 6
Although there may be errors or forgetting associated with these memories, there are clues
that can be useful for understanding the mid-20th century land use history of this property.
Based on these two testimonials, there appears to have been no knowledge of burials at the
site prior to the Nagy family purchase of it and their beginnings of excavations. Both Mr.
Rieger and Ms. Nagy recall that shortly after human remains were recovered, the historical
society took ownership of the property. The stone wall was subsequently constructed to
establish a boundary for the cemetery. Mr. Rieger notes that it was George Latham who
determined that the burials were of the Tuthill family, and that those remains were then
reinterred in another cemetery. However, this story of Tuthill reburial has not been verified
by other sources. If that were the case, it begs the question as to why the headstones are at
this property if the remains were reburied elsewhere.

Remote Sensing Data
The results of a Ground Penetrating Radar (GPR) study of the Tuthill Cemetery were shared
by the Oysterponds Historical Society with VHB’s Senior Archaeologist for. The GPR study
was conducted by Dr. John A. Rayburn, Professor of Geology at SUNY New Paltz, in
September 2020 review (Appendix 2). The methodology and equipment employed during
the investigation will not be outlined here, as they are explained in Dr. Rayburn’s report. 7
However, there are important data that are relevant to understanding the land use history of
the Tuthill Cemetery property.
Based on the results of the GPR study, a thick soil layer approximately 3 feet (0.91 meter) in
depth from the ground surface was detected throughout the fenced cemetery area. This
stratum is not consistent with the anticipated glacial outwash. The depth of this stratum is
apparently greatest within the boundaries of the fenced cemetery area. Beyond the rock wall,
as the GPR readings were obtained between the fenced area and Narrow River Road, the
overall depth of the strata decreased. These data suggest that the area within the fenced
cemetery comprise fill that was deposited prior to the construction of the rock boundary
wall; in short, the stone wall is constructed on top of the fill, and the topography slopes
down outside the stone wall to the north, east, and south. The GPR investigation also
indicated that no disturbance associated with burial shafts was identified in the fill stratum.
Therefore, if this parcel was indeed used as a burial site, it was subsequently covered with fill
which would have preserved the burials at a minimum depth of 4 feet (1.2 meters) below the
recontoured ground surface.

6

7

Letter from Yan Rieger to Robert Hanlon, September 20, 2020. Oysterponds Historical Society.
Report On The Ground Penetrating Radar Study of Slaves Burying Ground for The Oysterponds Historical Society, Dr. John Rayburn, 2020.

Oysterponds Historical Society.
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Dr. Rayburn concluded that the data recorded around the locations of Seth and Maria’s
headstones and footstones are inconclusive for the presence of human burials, although he
found the data more convincing for Maria’s potential burial plot than for Seth. However,
even at these locations, the presence of depositional fill to a depth of 4 feet (1.2 meters)
below the ground surface suggests that surface recontouring of the site post-dates the
interments. Dr. Rayburn’s analysis suggests the possible presence of other unmarked burials
in the northwest corner of the cemetery area.
Another interesting point from the GPR investigation is the presence of stone clusters or
gravel detected at approximately 1.6 feet (0.5 meter) below grade. These were detected in an
east-west orientation in various locations within the cemetery area. On December 2, 2020,
one probe in the northwest corner of the cemetery was obstructed by a possible rock at
roughly 2 feet (0.6 meter) below the surface.
Overall, the results of the GPR investigation do not reveal or support the expectation of
twenty-two burials (representing the Tuthills and their twenty servants) at the site. Although
the ground surface is ornamented with evenly-spaced fieldstones that are intended to
memorialize the undocumented burials of the Tuthills’ servants, there is no supporting GPR
evidence to indicate that burials are associated with those fieldstone markers.
In archaeology, ground-truthing of remote sensing data often involves subsurface
investigations (e.g., excavation of shovel test pits [hand-dug holes] or trenches) to observe
the stratigraphy and verify anomalies detected by GPR. Ground-truthing was not conducted
at this site. Although ground-truthing provides a means for verifying the remote sensing
data and site formation processes, it is considered an unethical approach to researching this
site, as there are no development plans that might impact potential burial or other sensitive
resources at the site. Furthermore, modern anthropology and archaeology discourage
invasive exploratory approaches to burial investigations.

Conclusions
In the absence of ground-truthing, the results of the GPR study must be evaluated against
other resources pertaining to the site. These resources consist of oral testimonies from mid20th century residents, comparable archaeological and burial data, and a preliminary
assessment of the site’s archaeological sensitivity.
The results of the GPR investigation suggest that the site was artificially raised by the
introduction of fill. This seems to verify Mr. Rieger’s notes of the site being prepared for
construction of the Nagy family’s summer home. As mentioned above, the Nagy family
purchased this site in the 1940s to build a summer house. A review of historic maps from
1797 to 1902 and an aerial photograph from 1930 suggest that the site remained
undeveloped (Figure 4-8). 8 An inundated, fluctuating coastline and marsh are mapped in the
8

1797 Moore Map of the Town of Southhold. Suffolk County. Map #394B (NYSA_A0273-78_394B); 1838 US Coastal Survey Part of Long Island’s north

shore from Cooper’s Hill to Oyster Pond Point (eastern part), Stony Brook University Library Map Collection; 1858 Chace Map of Suffolk County; 1873 Beers
Atlas of Long Island; 1930 Historic Aerials of Suffolk County, Stony Brook University Library Map Collection.
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vicinity of the project site as early as 1838. The marshy conditions would have required
surface recontouring to support household construction.
The GPR data pertaining to potential burials at the site is interesting, though not in a
straightforward manner. For instance, the GPR data around the headstones and footstones
for Seth and Maria Tuthill are inconclusive for the presence of human remains. Similarly, the
overall patterning of fieldstones on the surface does not correspond to subsurface readings
of other possible burials. This seems to suggest that mid-20th century activities at the site
have impacted the integrity of the surface of the site through site maintenance and
memorialization. Just as the surface fieldstones do not seem to correspond to burials, the
Tuthills’ headstones may not be demarcating their actual burial locations. It is possible that
these headstones are not actually in situ but were placed at the site in the 1950s or 1960s.
Furthermore, more research into the material composition of the headstones is warranted to
determine (if possible) if the headstones are original to the time period, or later
reproductions.
Although the GPR data do not correlate to the site surface conditions, I would argue that
there is still a potential for human remains to be preserved at this site. Clearly, the recovery
of human remains there in the 1940s ultimately halted residential construction and led to
preservation of the site. In terms of site formation processes, it is possible that additional
burials are preserved below the fill that was deposited on site in the 1940s. In addition, a
preliminary review of the archaeological site files for the area immediately surrounding the
subject property suggest that there was a substantial Native American presence in the area.
Archaeological sites have been documented north, east, and west of the site, most of them
with pre-Columbian indigenous burials. In some cases throughout the East End of Long
Island, Native American burials in the pre- and post-Columbian eras were marked with stone
cairns at the surface (in Montauk and Shelter Island, this seems to be the case into the 19th
century as well). The GPR readings of stone clusters at the site and the detection of possible
buried stones by soil probe on December 20, 2020 may be indicative of this burial pattern,
which may be preserved beneath the layer of 20th century fill.
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Figure 4
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1797 Moore Map f the Town of Southhold
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Figure 5
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1838 Coastal and Geodetic Survey

Tuthill Cemetery Study

Tuthill Cemetery Study

Figure 6
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1858 Chace Map of Suffolk County
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Figure 7
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1902 Hyde Atlas of Suffolk County: North Side- Sound Shore
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Figure 8
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1930 Aerial Photograph
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Recommendations
The GPR study provides interesting data for understanding site formation processes at the
Tuthill Cemetery site. While the data does not provide conclusive evidence for the presence
or suspected number of burials associated with the Tuthill family, it does suggest that there
may be unknown/undocumented burials at the site that are oriented in a way other than is
represented by the surface memorialization. While the presence of Seth and Maria Tuthill’s
grave markers are present at the site, the GPR data suggests that the stones may not
demarcate their actual burial plots, and further research is necessary to determine if these
are replacement headstones. That being said, we may never know the names or identities for
the people whose burials were encountered in the 1940s, or whose burials may still be
present at the site.
Based on the results of the GPR data, additional research is recommended to develop a
contextual understanding of the Tuthill Cemetery property. This includes a review of the
archaeological site file data and reports for known archaeological sites within a minimum of
a half-mile radius of the subject property. This research should not be shared with the public,
as it could put archaeological resources at risk of exploitation and could violate the
Archaeological Resources Protection Act (ARPA). The purpose of this research is to develop
an understanding of the pre-Columbian settlement and use of the area, and to identify
comparable burial data sets that would be useful for interpreting the Tuthill Cemetery site.
Additional research is also recommended to develop a context for understanding slavery
and freedom in Orient. This is important for understanding the mid-20th century memorial
narrative for the subject property. It is my understanding that recent research by the
Oysterponds Historical Society into Tuthill family ownership of captive people of color, as
well as general research into the presence of free and enslaved people of color in Orient, has
proved thus far inconclusive. While a study of slavery and freedom in the colonial and
federal periods may be reliant on documentary sources, it cannot be reliant on the
traditional, dominant, white, hetero-patriarchal perspective in interpreting those records.
When researching the lives and experiences of historically marginalized peoples, government
documents and family papers of prominent, white families may provide very limited
information. Understanding the voids within those records is as important as the search for
people’s names within them. In addition to documentary research, research into the lives of
people of color in Orient must be initiated in consultation with members of the descendant
community. The descendant community includes lineal descendants, but also contemporary
members of communities of color that may not have direct ties to the ancestors and/or that
may reside outside of Orient specifically and the Town of Southold generally (including but
certainly not limited to people and communities in the Towns of Shelter Island,
Southampton, East Hampton). This is necessary for equity in the research and to shift the
paradigm from the historically dominant to the historically marginalized. It is also important
for making both kin and spatial connections across sites and regions.
Finally, research into the context of historic site memorialization in and around Orient in the
1950s and 1960s is recommended. This may be accomplished by developing (or continuing
if it has already been initiated) an oral history project to document the memories and
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experiences of mid-20th century residents. This continued research may shed more light on
activities at the Tuthill Cemetery site in the 1940s-1960s, as well as other sites that were
memorialized following the founding of the Oysterponds Historical Society. It may also
reveal why particular attention to the relationship of the Tuthills and their captive and freed
laborers was highlighted at this particular site.
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Appendix 1: Supporting Resources Provided by the Oysterponds
Historical Society
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Hi Ann,
I received your letter yesterday, have to say I did a double take when I saw the return address of
Oysterpond Historical Society. Yes, Richard and Eleanor were my parents.
I live on the Central Coast of California now, so you can delete my old Seattle address.
The details Yan shared are not entirely accurate- here goesDad and Mom bought the property where the slave burial grounds are from Jim Douglas in
1946/7/8. At the time it was called Hog Pond Road…..the name was changed to Narrow River
Road sometime in the 1960’s.
The intent was to build a simple summer home- The house Yan is referring to being moved from
Greenport to Orient was the house at 100 Harbor Road- my parents bought that property in
1968 from Ed and Audrey Dadson. It was Ed Dadson’s father who had that house moved from
Greenport in or about 1950.
When Dad starting digging for the foundation of the house on Hog Pond Road he found bones
and maybe other artifacts…I don’t exactly recall. He immediately went back to Jim Douglass
and the Historical Society. They worked it out and Jim ended up deeding him the property at
what’s now 615 Narrow River Road. That’s where they built the summer house in 1948ish. The
Historical Society put up a sign in front of the burial ground sometime in the 1950’s. When I
was young (I was born in 1955) it was pretty much an overgrown field and a pile of
rocks…..sometime in the 1960’s someone (I’ll assume the Historical Society) cleaned it up, fenced
it and started to mow it. Mom and Dad sold the Narrow River Road house to the Oliva’s in
1968 and bought the house on Harbor Road. I don’t know anything about the complaint Yan is
referring to.
When I was a kid running around in the potato fields off Narrow River Road we found arrow
heads all the time….cut myself on quite a few of them running in bare feet in the summer….as
time went on and the fields got plowed in more and more there weren’t so many, or they were
broken up.
The house on the corner of King Street and Narrow River Road- I think you are referring to the
Holtzman’s House. My best friend Drew Hanfield lived there with her mother Ann Frost until
the early 1960’s when Sydney and Felia Holtzman bought it. Drew and I use to play in the
“attic” room above the Kitchen which I believe was the original house. There were trunks full of
all kinds of stuff….but honestly I don’t have detailed memories of any of it. Elizabeth (Sydney
and Felia’s daughter who now owns the house) and I have wondered if the house was somehow
part of the underground railroad…for sure a logical question.
I’m not sure if she ever took the time to research it, and I have spoken with her in several
years. The last email address I have for her is- eholtzman@herrick.com
-Best of Luck,

Carol
Carol Nagy
carolrnagy@gmail.com
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Report On The Ground Penetrating Radar Study of Slaves Burying Ground for
The Oysterponds Historical Society
Introduction
On Saturday September 12th, 2020 Christine Saturno and I arrived at Orient, NY to conduct a
Ground Penetrating Radar (GPR) survey of the Slaves Burying Ground. We timed the survey to coincide
with a dry day following a primarily dry week, and began the survey at 11:30 AM, just before low tide in
an effort to ensure that the groundwater table was as low as possible so as to maximize the depth of the
radar penetration. The Surficial Geologic Map of New York for the Lower Hudson Region (Cadwell et al.,
1986) shows the study location contains “glacial outwash” in front of the Harbor Hill moraine. This
environment would have been rivers of water melting out of the front of the glacier bringing with them
and depositing large quantities of sediment. This is consistent with all other geological reports on the
area and indicates that we should expect sorted and layered sand and gravel below the surface. This
material would be ideal for GPR surveying provided that it is not saturated with water. The study
location is up on a small promontory surrounded by coastal wetland on three sides which would suggest
that it is a residual natural landform like the other promontories along the shoreline of Long Beach Bay
cut by stream processes when sea level was lower and eroded by subsequent sea level rise.
The orientation of the cemetery is NW-SE (Figure 1), so for simplicity throughout this report we
will refer to our grid orientation as if the gate to the cemetery is in the western wall, and that the two
prominent monuments (Maria Tuthill – 1840 & Seth Tuthill – 1850) face east. Our initial measurements
of the enclosure show that the west, north, and east walls are 14.8 m long and the south wall is 15.2 m
long along the inside. The low rock wall itself is composed of quarried arkose blocks (a type of
sandstone) that appear to be the same variety from the Newark basin that were used to build
“brownstone” buildings in New York City.
We set up our survey grid as a 12 X 12 m grid with the origin 1.8 m from the west wall and 1.8 m
from the south wall, so that we had enough room between the edge of the grid and the walls to
maneuver the GPR. In our grid the “Y” axis goes from west to east and the “X” axis goes from south to
north (Figure 2). The individual lines for this grid are numbered in sequence, so for example the first line
we surveyed in the grid was “y0” which ran south to north on the east side of the Tuthill’s monuments,
and the second line was “y1” which was parallel to y0, but 0.5 m east and ran just to the west of the
Tuthill’s footstones. Our third line “y2” was again parallel to the others, but 0.5 m from y1 and ran just
to the east of the Tuthill’s footstones. The eastern most line in the grid is therefore y24 (12 m east of
the first line). These numbers are shown on all GPR grid cross-sections so that they can be correctly
oriented.
The GPR we used is a Sensors & Software Noggin with external Global Position System (GPS) and
propelled on a cart. Our first survey action was to cover the grid at 0.5 m line spacing using our 250
MHz antenna set to read to a depth of 3.0 m (9.84 feet). This allowed us to generate a 3D depth model
through which we could take 10 cm depth slices in map view. During this survey we also recorded a
digital flag on our line whenever the transect passed just to the east of a monument or marker stone in
the field, so that we could later determine if there were any specific anomalies associated with the
monuments or marker stones. Once we had completed the grid we also ran the GPR across single lines
between the outside of the grid and the inside of the wall for all for sides. GPR cross-sections done

outside the grid are simply labeled “Line 1” – “Line 4” (Figure 1). On the west side this line (Line 1)
passed behind the monuments for the Tuthills, and the location of the monuments were again digitally
flagged. Once this was completed we ran one long line from the inside of the east wall (Line 5, which
begins grid line x3 in reverse), through the gate and down the path to the edge of Narrow River Road
(Figures 1 & 3). Finally we switched our antenna to the 500 MHz unit which would give us higher
resolution results, but cannot penetrate as deep into the ground. We set it to record down to 2 m depth
(6.56 ft) and re-surveyed several of the south-north (y) grid lines to give us more contrast at burial
depths. Lines from the 500 MHz survey are labelled as Lines 6-16, but will be referenced to using their
corresponding survey grid line designations in “y-axis” coordinates (Figure 4).

Results
Overview
The first critical result is that ground between the surface and 3 m depth contains two
distinctive units (Figure 3). The upper until from the surface to about 1 m depth (~3 feet) does not
appear to be the glacial outwash we were expecting, but rather what I would call a more “massive”
(meaning not layered) sediment – probably sand. Within this top layer the GPR picked up many
“reflectors” which are buried objects somewhat larger than the background sediment grain size. These
can be seen in the radar readouts as downward opening parabola with the depth of the object being
measured at the very top of the parabola (Figure 5). The widths of the parabola do not indicate the size
of the object, but rather the velocity that the radio wave is traveling trough the ground. (You will notice
that the geometry of the parabola are all the same meaning that the density of the soil is consistent
throughout this top layer.) Most of these reflectors are consistent with stones and are generally
between the surface to about 0.5 m (~1.5 feet) deep. There is one reflector however, that is more
consistent with being metal objects on line x23 (x=11.5 m) at y=7.9 m and is probably just below the
surface (Figure 6). I saw this in the GPR survey on the day of the survey but did not see anything
immediately obvious at that location.
A second critical result is that the thickness of this upper sedimentary unit changes just outside
the burial ground encloser. An examination of Line 5 (Figures 1&3) shows that it is a little more than a
meter (~3+ feet) within the enclosure but west of the gate the land surface drops down and just a few
meters past the gate towards the road the lower unit is only about 0.5 meters below the surface. It gets
a little thicker again near the road and at about 3 meters from the road (~10 feet) everything becomes
obscured likely by road engineering. The fact that the Burying Ground enclosure is the high point and
that the upper unit is thickest there strengthens that hypothesis that it is built up artificially, not just
covered in wind-blown sand.
A third observation, and this one comes from the 3D grid, is that the groundwater table is
apparent at a depth of about 2.2 m (7.2 ft) at the very northeastern corner and slopes downward to the
southwest to below the 3m detection level where the grid is red in Figure 7. You can see the effect of
the ground water on the returning deep radar signal when comparing the bottoms of lines x0 (mostly
above the groundwater on the right side) with x24 (groundwater higher on the right side washing out
the signal). This adds strength to the hypothesis that the field was perhaps built up to make it drier. The

oldest map I could locate quickly was surveyed in 1903 (Figure 8) and does show this promontory
sticking out into the wetland.
Fourth, (from the 3D grid) there are several shallow (less ~0.5 meters or less) clusters of buried
gravel or stone, mostly running east-west in ~2 m long linear trends about 0.25 - 0.5 m wide. (Figure 2).
They show up in the radar cross-sections as strong clusters of reflectors and partly obscure the
sediments below them. I don’t believe they cover burial sites, however I’m not entirely sure why they
should be so strongly oriented with walls of the cemetery if they are indeed natural clusters.
Potential for Burials
There is no direct evidence of any sort of casket or remains in the radar results, however that is
expected in burials of this age. Any non-metallic material that was buried has since mostly decomposed
and would appear to the radar to be no different than the surrounding sediments. What we would
expect to see is a disturbance in the natural stratigraphy (sediment layers) where a hole has been dug
and backfilled. The massive upper unit now presents a problem in that it does not have any observable
layering in it, so it is nearly impossible to tell if a hole has been dug, therefore we must carefully
examine the lower unit in the hopes that any burial would be deep enough to cut into it. In most places
at this site that requires a depth of greater than 1.2 – 1.4 m (4.0 – 4.6 ft). Modern burials are 1.5 – 1.8 m
(5.0 – 6.0 ft). Anther indication of burial would be a layered mounding of back-fill within the grave that
may be visible withing the massive upper unit or a monument (stone) buried above the body (which is
not common but has been observed in some historical burials).
Let’s first examine the area between the monuments for the Tuthills and their footstones, as
these all appear to be period correct marble and so we would expect an undisturbed traditional period
burial. This would include transects y0, and y1. Figure 9 is line y0 and y1 from 250 MHz antenna. The
digital flags in y0 mark where the monuments for the Tuthills are just to the west of the GPR transect
(1= Maria & 2=Seth). Line y0 does not really show an indication of ground disturbance associated with
Maria as I can see what appears to be an undisturbed layer at 1.2 m depth, however I can see what
appears to be disturbance down to 2 m associated with Seth. In line y1 the opposite is true as there
appears to be a disturbance for Maria down to about 1.7 m and no disturbance for Seth down to 1.2 m.
Figure 10 is a repeat of line y1 but with the 250 MHz result on top and the 500 MHz result on the
bottom. This image shows that result more clearly but also indicates the possibility of an unmarked
burial on the other side of Seth at the 7.5 m mark along line y1. There are other disturbances in the
lower unit along line y1 at 3.5 m, 9.0 m, and 11.5 m. The 7.5 and 11.5 m disturbances are fairly
prominent, but the 9.0 m disturbance isn’t very large. The 3.5 m disturbance barley cuts into the lower
unit at 1.2 m depth and is likely too shallow to be a burial.
The result from line y1 is repeated in line y2 (Figure 11) but again shows up better in the 500
MHz signal. Using a color filter on the 500 MHz readings from lines y1 and y2 (Figure 12) show these
disturbances a little better even though y2 is beyond the footstones. Given that we really only need to
focus between the depths between 1 and 2 m, let’s investigate the rest of the detailed analysis using the
500 MHz results, for which we took two adjacent 0.5 meter transects between every row of stones
(Figure 4). Lines y5 and y6 (Figure 13) show potential disturbances at about the 5 and 7 m marks. The
cluster of shallow reflectors from 7.5-9.5 m are part of the largest reflector cluster at the site (Figure 2).
Lines y10 and y11 (Figure 14) show a very weak potential for a shallow burial site at 5-5.5 m (I don’t
believe it is) and again a shielded signal under the reflector cluster at 8-8.5 m. Lines y14 and y15 are on

Figure 15. Line y15 shows a weak signal return at about 1.5-2.0 m and 11.5-12 m. At this point along the
northern wall (at the 12 m mark there is a bush sticking out into our path that made surveying here a bit
more difficult, plus we are starting to get into the area where groundwater is shallower at depth
weakening our signal. I don’t believe I see anything in these lines or line y19, y20, and y24 (Figures 16 &
17) that I would consider potential burial sites.

Conclusions
I think it’s possible that the top 1-1.2 m of soil at this location is not natural and has been used
to raise the site higher above the local groundwater table to provide a drier surface. If this is true, I
can’t speculate whether or not this was done specifically to provide a dry burial site or for some other
origin like a building foundation or garden, however the 1904 map shows no structure directly
associated with this property. I suspect the top layer is quite sandy and the lower layer below 1.2 m is
the glacial outwash that is mapped as covering most of the area of Orient south of the Harbor Hill
moraine that runs along the north shore. It is possible that the upper unit is natural and if it is sandy
with a lack of structure then I suspect a shallow water depositional environment like a lake formed here
sometime after the glacier but before sea-level rose.
I do believe that the graves of Maria and Seth Tuthill contain remains although I am more
certain of Maria’s grave than I am about Seth’s. I don’t see any pattern in the shallow reflectors that
might indicate shallowly buried grave markers (Figure 18), however I think it’s possible that there are
other unmarked burials in the western area of the grid and specifically in the northwestern corner
(Figure 19). I don’t believe that there are any other potential burials at this site, but an investigation
near the location of the metallic reflector might be worth doing even though I doubt that is marks a
burial location (Figures 6 & 19). The unique soil stratigraphy makes it very difficult to spot soil
disturbances, given the “massive” nature of the upper unit and the clusters of what I believe are stones
in it.
I do not believe that the rocks currently used to signify unmarked graves across the property
signify any known burials and were placed there as symbolic.

Dr. John A. Rayburn
Professor of Geology
SUNY New Paltz
September 21, 2020

Project Grid North

Figure 1. Orientation of the study site with 12 x 12 m grid and all other survey lines. For simplification I refer to grid north as towards the right of
this photo and west towards the top. The 0,0 point of the grid would therefore be in the study defined “southwest” corner near the gate. Lines
1-4 were surveyed between the grid and the wall and line 5 was surveyed through the grid and along the path to the road.

Figure 2. Layout of the 12x12 m grid with x increasing to the north and y increasing to the east. The origin 1.8 m from the west wall and 1.8 m
from the south wall, so that we had enough room between the edge of the grid and the walls to maneuver the GPR. The location of Maria (M)
and Seth (S) Tuthill’s headstones are just off the grid on the west side. This is a 3D GPR depth slice showing the strength of “reflectors” (likely
clusters of rocks) at 0.5 to 0.6 m (1.6 – 2.0 ft.) depth. The yellow box represents a cluster line discussed in Figure 13.
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Figure 3. GPR line 5 surveyed with 250 MHz antana from the eastern end of the grid, through the gate, down the path and to the edge of the
road. You can clearly see two distinctive sedimentary units. An upper “massive” (no sedimentary structures) unit that is more than a meter
thick through the property, and where the path drops down in elevation thins to less than half a meter. The lower unit is likely “glacial outwash”
with is mostly sand and gravel melted out of the front of the glacier and deposited by streams or rivers.
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Figure 4. Location of GPR transect lines using 500 MHz antena, and where they overlay the 12 x 12 m grid.
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Figure 5. Line 1 taken with the 250 MHz antena between the west end of the grid and the western wall (see Figure 1.). This is behind the
Tuthill’s monuments (M&S). You can see the two distinctive sedimentary units as well as some shallow reflectors in the upper unit which are
likely small stones. The depth of the stones is measured at the top of the parabola. Below the two prominent reflectors marked above there
appears to be the sort of variation in the lower unit that reaches a depth of 2 m (~6 ft) that might indicate a back-filled hole at about 10 m along
Line 1, however given that the top of the disturbance is in line with the contact between the two units at about 1.5 m depth, I think this is more
likely to be a natural scour and fill created in the ancient stream that deposited these sediments.
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Figure 6. Line x23 (west to east). The two units are clearly differentiated and there is one very strong reflector that likely represents a piece of
metal just below the surface at y=7.9 m. I saw this reflector on the GPR on the day of the survey but did not see anything obvious in the ground
at that location. Just to the east of it (y = 9 m) the signal for the lower unit again shows a disturbance down to a depth of about 2 m. This again
may be either a back filled hole or a nature scour fill. The “washed out” appearance of the lower unit signal east of the metal object is perhaps
due to shallower groundwater at the northeast corner of the site. The effect is even stronger in lines x24 & 3 closer to the wall (see Figure 7).
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Grid lines are 0.5 m apart
Figure 7. 3D GPR depth slice set for 3.0 m (9.8 ft) showing in dark blue the areas that are saturated with groundwater at that depth. The
groundwater table is dipping from the northeast to the southwest across the study area. The locations where the GPR passed by monuments
and marker rocks are flagged with dots.

Figure 8. 1904 (Surveyed in 1903) USGS topographic map of the study area showing the site as a promontory into the coastal wetland. The
Harbor Hill moraine (southern end of the glacier) is prominent on the north shore as “Browns Hills” and “Terry Point”. The nearest properties to
the study site at the time were two houses at the end of a dead-end road that is now King Street.

Figure 9. Lines y0 (top) & y1 (bottom) from the 250 MHz antena. The digital flags on the bottom of y0 indicate the center of the monuments
from Maria (1) and Seth (2) where the radar passed right in front of them. I see a good indication of disturbance in the lower unit down to 2 m
for Seth in line y0, but Maria’s burial is better indicated in line y1. The zone for Maria’s burial appears “washed out” possible because there is
something in the soil interfering with the radar signal.

Figure 10. The top line is the same as y1 from Figure 9, but the bottom line is the same transect imaged with the 500 MHz antena. The
disturbance associated with Maria’s grace is even more apparent, however there is now a clearer indication of a potential burial at 7.5 m,
although it is a shallower anomaly going down to a depth of only about 1.6 m (5.25 ft.). If this a burial, then either Seth is actually buried a little
to the north of his monument or this is a separate burial. There are also the indication of a shallower and smaller anomaly at 3.5 m, 9.0 m, and
11.5 m along the line.

Figure 11. The top line is the same as y1 from Figure 10, but the bottom line y2 which is parallel and half a meter to the east (just beyond the
footstones for Maria and Seth). All of the anomalies appear to be continuous as is the one at Maria’s location, although with the exception off
the 7.5 m anomaly, a little less evident. There is still no clear evidence of a burial corresponding to Seth’s monument.

Figure 12. The same radar plots as Figure 11, but with a color filter applied to highlight the disturbances in the lower unit.

Figure 13. Lines y5 & y6 with the 500 MHz antenna. Shallow anomalies in the bottom unit at 5 m and 7 m, but not strong indications of
potential burials. A cluster of shallow reflectors (box) from 7.5 m to 9.5 m are part of a long liner E-W line that start at the west end of grid (y=0
m) and runs almost 7 meters (See figure 2.) The 7.5 and 9.0 m anomalies from lines y1 & y2 lie under this line, and it’s possible that the anomaly
at 10 m in Line 1 (Figure 5) also does, although it’s outside the grid so can’t be directly connected.

Figure 14. Lines y10 & y11 with the 500 MHz antenna. A shallow anomaly in the lower unit at 5 – 5.5 m and a deeper one at 8 – 8.5 m. The
deeper anomaly is directly under the shallow linear rock cluster (Figures 2 & 13). The “washed out” appearance may be due to radar shielding by
the rocks.

Figure 15. Lines y14 & y15 with the 500 MHz antenna. Line y14 does not indicate anything that could be interpreted as a potential burial. The
linear rock cluster sill appears between 7.5 – 10 m, but is a little deeper in the ground. There is a weak disturbance in the lower unit in y15 at 1.5
– 2.0 meters, but again it’s shallow. At the north end of y15 the radar signal is very washed out. This may be due to the shallower groundwater
table or the roots of the bush that sticks out across the wall at this end of the grounds. From here to the eastern end of the grid the lower unit is
more difficult to see near the northern wall.

Figure 16. Lines y19 & y20 with the 500 MHz antenna. No obvious anomalies, and more lower unit “washout” near the northern wall likely due
to groundwater. Also there appears to be far more shallow reflectors at this end of the field, indicating that the upper unit is stonier.

Figure 17. Line y24 along the eastern edge of the grid with the 500 MHz antenna. Very similar to line y20 with no indication of burials at depth.

Figure 18. 3D Grid focused at 0.5 m (1.6 ft) depth. West at the top and the locations of the monuments and marker stones are flagged. Maria
Tuthill’s headstone location is marked with “M” and Seth’s is marked with “S” and the red ovals approximate the area of their burial plots. The
red dot is the location of the metallic reflector. This shows the locations where shallow reflectors (likely stones) are clustered at 0.5 m depth. If
buried stones were used to mark graves in this field I would expect to see evenly spaced rows in a preferred orientation. I did not see that at any
depth.

Figure 19. 3D Grid focused at 1.2 m (4 ft) depth. West at the top and the locations of the monuments and marker stones are flagged. Maria
Tuthill’s headstone location is marked with “M” and Seth’s is marked with “S”. The red dot marks the location of the metallic reflector. At this
depth I was looking for disturbances in the top of the lower sedimentary unit as the possible indication of a burial site. On this figure those
disturbances would more likely be white colored areas like at Maria’s plot. Again, I would also be looking for evenly spaced indicators in
oriented rows which I mostly do not see with the possible exception of the northwestern corner of the grid (red square). My recommendation is
that any further exploration focuses on the western end of the field (yellow box) as beyond this area the GPR evidence for burials at reasonable
depths is much less convincing.

