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Chapter 1
Introduction
A phase II archaeological investigation of the Wye Greenhouse was undertaken at
the behest of Mrs. Mary Tilghman, the current owner of the Wye House property
(18TA314). The purpose of this investigation is to evaluate the impact of proposed
restoration work on the foundation of the Wye Greenhouse to intact archaeological
deposits, and to assess the presence and integrity of buried pollen and plant remains
relating to the historical operation of the Greenhouse. The Wye House property is located
on Bruffs Island Road near Easton, Maryland, in Talbot County, where the Wye River,
Lloyd Creek and Shaw Bay intersect (Figure 1). Archaeological excavations took place
on the interior southern room of the Greenhouse.
Excavations were completed between July 8, 2009 and July 17, 2009. The
excavations were performed by John Blair and Stephanie Duensing. Pollen samples were
collected by John Blair and Stephanie Duensing with the help and guidance of Dr.
Heather Trigg. This report presents the results of fieldwork that took place over this
period, and the subsequent laboratory work and analysis that continued through August,
2009.
This report is an addition to the Phase II Archaeological Testing on Wye
Greenhouse (18TA314), Talbot County, Maryland, 2008 report (Blair, Cochran, and
Duensing, 2009), which details the results of testing excavations on the interior and
exterior of the Greenhouse structure. This report will be a second volume of the initial
Wye Greenhouse report, containing supplemental data to the initial report. The 2009
report by Blair, Cochran, and Duensing was focused on the archaeological excavations
that were performed on the exterior perimeter and the northern shed addition. The current
report Blair and Duensing will focus on the archaeological excavations that were
performed on the interior of the southern portion of the Greenhouse.
This report is organized in the same manner as the original report (Blair, Cochran,
and Duensing, 2009). This report contains the results of the Phase II Archaeological
Investigation of the Wye House Greenhouse (18TA314). It is divided into the following
sections:
Chapter 1: Introduction
Chapter 2: Research Design and Methodology
Chapter 3: Historic Background
Chapter 4: Archaeology
Chapter 5: Management Recommendations
Appendices:
A. Sample Level & Feature Forms
B. Catalog Codes
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C. Artifact Catalog

Chapter 1 of this report is an introduction to the Wye Greenhouse project.
Included within this chapter is a brief contextualization of the project, including dates of
fieldwork, laboratory processing and analyses, as well as the identification of key project
staff. Also included within this chapter is a detail of the project’s location as well as the
organizational layout of this report.
Chapter 2 of this report details the project’s research design and methodology.
Included within this chapter are key research questions that guided fieldwork and
laboratory analysis. In addition this chapter details methodologies employed during
fieldwork, laboratory processing, and artifact analyses.
Chapter 3 of this report details the historical context and previous archaeological
investigations of the Wye Greenhouse. Included within this chapter is a history of the
Wye House Plantation, a historical contextualization of 18th century architectural
influences and an overview on the construction of heating systems for greenhouses
during that time.
Chapter 4 of this report details the archaeological testing conducted in the Wye
Greenhouse during the course of this project. Included within this chapter is an account
of stratigraphic layers, features, and artifacts encountered within individual test units.
Also included within this chapter are interpretations of layers, features and artifacts based
on specific temporal contexts. Where applicable, interpretations of the archaeology
conducted at the Wye Greenhouse have attempted to move beyond discrete unit
boundaries and to form broader interpretive contextualizations.
Chapter 5 of this report details management recommendations concerning any
plans for Wye Greenhouse stabilization efforts, as they relate specifically to intact
archaeological resources.
Appendices contained within this report include: sample level and feature data
sheets, Archaeology in Annapolis catalog codes and a catalog of all archaeological
artifacts recovered in the course of this project.
When relevant, information from the original report is presented here verbatim
in an attempt to incorporate new data more smoothly and efficiently, reducing the need to
continually refer back to the original report. As a result, this addition reads as a standalone report and can be understood without previous knowledge of the former report’s
findings. However, since this report is supplemental to the first Wye Greenhouse report,
there is much technical material that will not be included, as it is virtually the exact same
information and unnecessary. The parts not included in this addendum are the
physiographic setting, topography, soils, vegetation and faunal, or climate.
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Figure 1 - Annotated Quadrangle Map showing the Project Location
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Chapter 2
Research Design and Methodology
Phase II archaeological testing was performed on the interior of the Wye
Greenhouse (18TA314), prior to anticipated repair work to the foundation. A total of
three archaeological test units were located at strategic points on the interior of the
Greenhouse’s main block and the wing additions. Research objectives were developed
prior to archaeological testing and were informed by consultation with Dr. Heather Trigg,
a paleobotanist at the Andrew Fiske Memorial Center for Archaeological Research at the
University of Massachusetts, Boston (hereafter, “the Fiske Center”).
The research design for archaeological testing of the interior of the Wye
Greenhouse was developed to assess the presence and integrity intact archaeological
deposits, and also the presence and integrity of paleoethnobotanical remains deposited on
the interior of the Greenhouse. The testing strategy was guided by a series of research
questions, which were developed to further the understanding of the interior of the
Greenhouse. Three objectives were identified prior to excavation. The first objective of
the research was to evaluate the archaeological integrity of the interior of the Greenhouse.
Does the Greenhouse contain intact archaeological deposits, and if so what historical
periods or contexts are represented? The second objective was to assess the quality of
macrobotanical remains preserved on the interior of the greenhouse, in order to determine
whether more extensive sampling and analysis of soils containing pollen and plant
remains is justified. The final objective of this research design was to recover evidence
for the range of activities that went on within the Greenhouse, throughout its history of
use. Was the Greenhouse only ever used as a place to cultivate plants? Or does it have
other utilitarian or social functions connected to it?
First Objective: Assessment of Archaeological Integrity
The Wye Greenhouse is the only standing 18th century greenhouse left in the
United States. Therefore the integrity of historical archaeological deposits is a primary
concern. Several questions were created from this first objective:
•

Are there intact archaeological deposits in the interior rooms of the
Greenhouse?

•

Are there consistent, intact stratigraphic deposits through the entire project
area, or are there distinct depositional histories in different parts of the
interior? Are some areas of the Greenhouse more vulnerable to
disturbance than others?
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Second Objective: Testing for Paleoethnobotanical Remains
Paleoethnobotany is the second objective of Phase II archaeological testing in the
Wye Greenhouse. Paleoethnobotany is “the analysis and interpretation of the direct
interrelationships between humans and plants for whatever purpose as manifested in the
archaeological record. “(Ford 1979:286). The study of paleoethnobotanical remains can
help to describe the changing historical relationships between humans and plants. In
regards to the Wye Greenhouse it can show what types of plants the Lloyds and others
chose to cultivate. The possibility of paleoethnobotanical analysis raises additional
corollary questions:
•

What types of plants were cultivated in the Greenhouse, and when?

•

After the 1784 reconstruction of the Greenhouse, with the additions of the
wings and the hypocaust, were different types of plants under cultivation,
reflecting changing uses of the Greenhouse?

Third Objective: Understanding the Functions of an 18th-Century Greenhouse
The purpose of a greenhouse is made clear in 18th-century garden planning texts,
however there is potential for archaeology to contribute to our historical understanding of
how the Wye Greenhouse functioned as part of the larger plantation. The Wye
Greenhouse has importance measurable at local, regional, and possibly international
scales. For instance:
•

For what reasons were specific plant varieties being cultivated in the Wye
Greenhouse? How were plants circulated into and out of the Greenhouse,
and how was the Greenhouse connected with larger markets for seeds,
bulbs, plants, or cuttings?

•

How did the Greenhouse function in the overall operation of Wye House
plantation during the 18th and 19th centuries?

•

Who labored in the Wye Greenhouse, and what was the extent of the
Lloyds’ control over the day-to-day operation the Greenhouse?

•

Is there evidence for broader uses of the Wye Greenhouse beyond the
cultivation of plants for the Lloyds’ formal garden and landscape? Were
any of the plants utilized by enslaved people on the plantation?

Excavations Methods
The archaeological excavations at the Wye Greenhouse were conducted from July
8, 2009 to July 20, 2009. The crew was composed of paid excavators who were on staff
at the University of Maryland College Park, Archaeology in Annapolis laboratory. The
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paleoethnobotanical portion of the work was contracted out to Dr. Heather Trigg, from
the Fiske Center. Supervision of the project was carried out by the Director of
Archaeology in Annapolis, Dr. Mark P. Leone. The artifacts were analyzed in the
Archaeology in Annapolis lab at the University of Maryland, College Park. Artifact
analysis included washing, labeling, cataloging, and the data entry of all artifacts. The
pollen samples were analyzed by Dr. Heather Trigg at the Fiske Center. All field and
laboratory work was preformed according to guidelines set out by the Archeology Office
of the Maryland Historical Trust (MHT) in Standards and Guidelines for Archaeological
Investigations in Maryland (Shaffer and Cole 1994).
Three test units were placed in the interior of the Greenhouse. Test unit 1 was a 1
x 1 ft square, preliminary test unit. This unit was excavated in order to determine whether
there is intact stratigraphy, and to reveal its depth, archaeological integrity, and possible
associations with periods of architectural change. The other two test units were both
square excavations measuring 3 x 3 ft. One of these test units was placed in the main
room on the southern side of the Greenhouse, and the other was placed in the interior
room of the western wing. These two test units were strategically placed to sample the
density and intactness of pollen and plant remains in different areas of the Greenhouse
interior. Test unit 8 was placed in the western wing. Test unit 9 was placed in the
southern room, or the main block, and was placed against the northern wall, in an attempt
to collect an additional sample of pollen and plant remains deposited in the floor. See
Figure 2 for the unit placements in relation to the Greenhouse.
Each test unit was excavated according to natural stratigraphy, removing one soil
layer at a time. Soil samples were taken from each stratigraphic level. One gallon of soil
was taken from each level, and these samples will be treated by flotation to recover
macrobotanical remains for analysis. After each test unit was fully excavated, pollen
samples from specific layers were gathered in 4-oz bags, and shipped to Dr. Heather
Trigg. The profile of the unit walls were scraped cleaned; pollen samples were gather
with a sterile trowel to avoid contamination with contemporary pollen, and placed into
whirl-pak bags for shipping.
Laboratory Methods
Artifacts were collected and assigned a provenience during fieldwork, by noting
their unit and level or their unit and feature. Once the excavation was complete, all the
artifacts were brought back to the Archaeology in Annapolis laboratory at the University
of Maryland College Park. Under the direction of Mark P. Leone, all of the artifacts were
processed by paid staff archaeologist.
Ceramic, glass, bone and other stable materials were washed in water while metal
artifacts and other fragile objects were cleaned with a dry brush. Once the artifacts were
cleaned, they were placed on a rack to air dry. When this process was complete, the
artifacts were placed into acid free, re-closable, plastic bags. Each bag was again labeled
with provenience information and its bag number. The provenience information included
the site number (18TA314), the unit number, level or feature identification, date of
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excavation, and the initials of the excavator(s). The artifacts were then cataloged using
the standardized cataloging codes utilized by Archaeology in Annapolis (see Appendix E
in Blair, et al. 2009). An itemized number was also assigned to each artifact during the
cataloging process. This number later corresponds with the data entry number and also
the labeling number. The catalog system utilizes a six digit master code to identify the
item. Other attributes such as form, quantity, and color were also recorded on the catalog
sheet.
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Figure 2 - Location of the test units. This map shows the location of the test units in
relation to the rest of the Greenhouse.
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Each artifact was individually labeled. The labels include the site number, unit
number, level/feature, and its itemized identification number. This number corresponds to
its catalog number. The artifacts were also entered into a digital catalog that corresponds
with the hand-written catalog. This process is known as data entry. Data was entered into
the computer and printed out to be proofed against the original sheets. This is a tedious
process but ensures the integrity of the data.
The bulk soil samples that are designated for macrobotanical analysis were treated
by flotation at the Archaeology in Annapolis laboratory at the University of Maryland,
College Park. The samples were sifted through a 1/4-in mesh screen, then 1/8-in mesh,
and finally 1/16-in mesh screen. The soil that was placed in the 1/16’ mesh screen was
then submerged in water and agitated, so that the macrobotanical remains float and the
sledge will sink to the bottom of the tank. The remains that float are skimmed off the top
of the water, and set aside to dry. These remains are packaged, labeled, and prepared for
shipping to the Fiske Center for analysis
The pollen samples that were taken from the cleaned walls were labeled with the
provenience from which they came. These samples were then shipped to Dr. Heather
Trigg for complete analysis.
Dr. Heather Trigg was able to give a preliminary for the presence or absence of
preserved botanical remains within the Greenhouse floor. According to her findings
disclosed to us through email correspondence,
…The preservation for [the original Greenhouse surface] is quite good,
just under 10,000 grains/gram. We usually want at least 1,000 grains/gram
and many garden samples I've seen have been in the 400-500 grains/gram
range. This is good news…There are some interesting finds - Nuphar water lily, impatiens (1 grain each), Rose family (could be roses, cherries,
plums, wild cherries, raspberry or weedy plants such as cinquefoil),
several from the lily family (lilies, daffodils, tulips, onions, and some nondomesticated plants)…
For the email in its entirety, see Appendix D. Specific methodologies and results
from analysis of macrobotanical and pollen materials will be presented in a separate
section, which will be appended to this report at the time it is available to us.
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Chapter 3
Historic Background
This chapter presents a summary of historical background research on Wye House
collected by Archaeology in Annapolis staff prior to beginning field work. Historical and
archival repositories consulted include the Maryland State Archives in Annapolis, the
Maryland Historical Trust Library in Crownsville, and the Historic Annapolis Foundation
library in Annapolis. Relevant resources consulted during background research include
archaeological and architectural site survey forms for Talbot County, relevant
archaeological reports, historic photographs, insurance maps, limited demographic data
drawn from historical census records, and secondary historical literature on Wye House
and its vicinity. The synthesis of these materials that follows is geared toward
understanding the development of Wye House as a whole, paying particular attention to
the development of the garden and Greenhouse, as well as the people responsible for their
construction and maintenance. For a more expansive presentation of the historic
background of Wye House, see Blair et al. (2009).
Prehistoric Background
North American prehistory is typically divided into three main periods of time:
the Paleoindian, Archaic, and Woodland Periods. These time periods range in date from
before 11,000 BC to the time of contact between Native people and the Europeans in the
mid-17th century. The majority of the prehistoric archaeological contexts at Wye House
are associated with the Woodland Period, extending from approximately 1000 B.C to the
time of contact with the English (Dent 1995).
On the Eastern Shore of Maryland, the Late Woodland Period (900-1650 AD)
was characterized by the development of chiefdoms after ca. 1400 AD, the widespread
adoption of maize agriculture, and the beginning of a complicated set of negotiated
interactions with European settlers. Throughout prehistory, Native American peoples
would have exploited the Wye River area for fishing, farming, hunting and gathering.
The river was teeming with crabs, fish, oysters, and edible marsh plants. The hardwood
forests were rich with nuts, wild edible roots and berries, as well as wild game such as
turkey and deer. The oaks and pine could also be used for building material and fuel. The
land was farmed using a crop rotation method. Many kinds of crops were grown
including maize, barley, beans and squash (Rountree and Davidson 1997). The best soil
for raising crops is sassafras loam and this soil type is found at Wye House.
Native Americans continually adapted to the changing environment through the
prehistoric periods, but this all changed once contact with Europeans occurred. There was
very little contact by Europeans with native populations in the Chesapeake before the 17th
century. The first Europeans who saw the Chesapeake Bay were either French or
Spanish. In 1527 and 1529 the Chesapeake was marked on the official Spanish Padrón
General maps as the Bahia de Santa Maria (Potter 1993:161). A number of ships of
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French, Spanish, Portuguese, and Italian origin sailed the lower Chesapeake, not usually
coming as far north as Maryland, throughout the rest of the 16th century. Their purposes
were usually slave hunting, missionary trips, or mapping expeditions (Potter 1993:162).
Spain’s interests in North America were centered in the Southeast, in La Florida, which
was a string of successful mission settlements. The northernmost frontier of Spain’s
effort was a short-lived Jesuit mission within the Chesapeake region in 1570, most likely
on the James or York rivers in Virginia (Dent 1995:223, 260).
The first English exploration of the Chesapeake Bay most likely occurred towards
the end of 1585. The governor of the first Roanoke colony in North Carolina sent an
expedition of men to explore the area north of the Carolina Sound. After this first
Roanoke colony failed, an attempt was made to start a new settlement in the Chesapeake
during 1587. This group of settlers were inadvertently set down at the location of the
previous Roanoke colony, and eventually disappeared with no trace (Potter 1993:162163). Between 1588 and 1603 at the earliest, there were no know Europeans in the
Chesapeake. Not until John Smith’s arrival in 1607 was there any new, documented,
contact in the region (Potter 1993:164, 179).
John Smith’s 1608 exploration of the Eastern Shore provides us with a great deal
of information about the lives of Native Americans during the contact period. However,
native populations on the Eastern Shore are less well known due to the significant delay
in settlement by Europeans in the area. In 1631, William Claiborne started a trading
settlement on Kent Island, off the west coast of what is now Maryland’s Eastern Shore
(Dent 1995:261). The Wicomiss (whom Smith called the Ozinies) were the peoples
encountered closest to Wye Island, near the Chester River. Houses were loaf-shaped postin-ground structures made of local materials and shared by six to twenty people
(Rountree and Davidson 1997). Eastern Shore societies were based on kinship, and
chiefdoms were matrilineal (Rountree and Davidson 1997). Luxury goods were traded
between Eastern Shore groups and with peoples on the Western Shore, for example the
Accomaks/Occohannocks on the southernmost tip of the Eastern Shore produced highly
sought after shell beads called peak/wampumpeak. Trade was also carried out with the
Nanticoke and Choptank tribes in the middle portion of the Eastern Shore. These were all
quite small tribes; with the largest being the Nanticoke with a population concentration of
around 665 people (Dent 1995:264). Peoples along the Eastern Shore spoke many
dialects of Algonquian that were different enough that Smith could not understand the
dialects spoken north of the Sassafras River (Rountree and Davidson 1997). It is also
recorded that the Ozinies were at war with the Iroquoian-speaking Susquehannocks, who
were continually attempting to spread their territory northward (Rountree and Davidson
1997).
Early History of Wye Farm
In the 1630s, Edward Lloyd came to Virginia from a region in eastern Wales
called the Wye Valley. He rapidly established himself in the Virginia House of Burgess,
but by 1649-50 his confrontational religious tenets motivated him to lead a group of
Puritan settlers to the more accommodating environment that existed in Maryland
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(Weeks 1984: 54). He acquired landholdings in both Anne Arundel and Talbot County
where the bulk of small tobacco farmsteads were springing up. The idea to purchase land
and allow someone else to pay to cultivate it proved to be a lucrative enterprise. Having a
majority of his property in Talbot County, he decided to settle there himself.
By the time he built the first substantial structure on the Wye property, he was
already one of the wealthiest men in Maryland, a fact that his house reflected. All that we
know of the original structure is the description of the property owned at the close of the
17th century, at the time of the deaths of Philemon Lloyd, son of Edward Lloyd I, and his
wife, Henrietta Maria.
When Edward Lloyd IV inherited the family estate in 1770, there were over 110
years of Lloyd tradition attached to his inheritance. He wanted to personalize his home
and set it apart from the previous generations of Lloyds who had resided there and
modernize the dated property he and his equally important wife would call home. He had
married Elizabeth Tayloe who had been raised at Mount Airy, the opulent Palladian
homestead in Virginia. When they moved into the Great House on Wye Farm in 17701771, they most likely had a number of alterations in mind to update their home and
make it even more impressive and fashionable. This first five to ten year period when
Elizabeth and Edward Lloyd IV first established themselves as the new owners of Wye is
when we believe the first substantial greenhouse was constructed on the property.
House and Landscape Architecture at Wye House
Architectural styles in America during the 18th century borrowed heavily from
architectural styles that had been popular in Europe for centuries. There was a clear focus
on Greek and Roman styles that had made their reappearance in Europe during the 16th
century (Rowe and Satkowski, 2002: XVII). One highly influential architect of that time
was Andrea Palladio (1508-1580). His work throughout the 16th century was held in very
high regard and he continues to influence architecture today. It was his work that inspired
much of the design of the structures seen at Wye House Farm today and indeed many 18th
century structures surviving in America today. By looking at the inspiration for the work
we can begin to better understand, not only the structures themselves and how they were
used, and also the motivation of those responsible for commissioning the work.
Palladio is best known for his successful execution of a classical Italian villa. It is
now believed that one of his villas provided the inspiration for the Greenhouse at Wye
commissioned by Edward Lloyd IV between 1780 – 1790 (see Figure 4). Villa Emo (see
Figure 3) was built between 1555 – 1565 for the Emo family and remained in the family
until 2004 (Rybczynski, 2002:176). It is strikingly similar architecturally in many ways.
One of the first things that grab the eye on both of these structures is the use of both the
arch and the rectangle to draw the line of sight either out or up. Palladio uses the grand
and dramatic portico to affect this in the Villa Emo, while at Wye, the function of the
building demanded windows. Therefore, the negative space created with the use of the
portico at the Villa Emo is elicited at Wye by the use of overly tall windows set into
thinly spaced brick dividers. On the center block, the brick separating the windows
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become the columns and the windows appear as the open space. The same idea carries
through to the long-winged, open rooms present at the Villa Emo, called loggia. These
were a trademark element in the architecture of Palladio (Rybczynski, 2002).
Another similarity is the small windows over the top of the taller windows below.
This assists in adding height and drama to the building’s appearance. This practice is not
strictly Palladian, but it was utilized by him frequently. One rule that Palladio mentions
early was the practice of stacking like elements “so that solid is above solid and void is
above void” (Palladio, 1570: 7).
Yet another element of interest is the common use of what is known in
architecture as “the Golden Ratio”. In an analysis of the Palladian inspired architecture
used by Thomas Jefferson to construct the buildings at the University of Virginia, Rachel
Fletcher took drawings of Villa Emo and overlay them with regulating lines. Her analysis
shows very clearly that the proportional design of the Villa may have been generated by
applying the golden ratio consistently throughout. There is no doubt concerning the
hypothesis: "Golden Mean proportions appear in the Villa Emo, whose measured
drawings suggest that Palladio employed mathematical proportions through a consistent
application of geometric techniques" (Fletcher 2000: 78) (Figure 5).
According to Lionel March’s breakdown of Fletcher’s work, her analysis plays on
the property that when either a square is added to the short side of a golden rectangle, or a
square is deducted from a golden rectangle, the new issue is itself a golden rectangle. The
golden rectangle itself may be generated from the square by striking a circular arc from
the center of a side through an opposite corner. Following this method, the composition
of the Villa Emo is generated from an initial square (March, 2001) (see Figure 6).
Palladio’s use of the Golden Ratio became a familiar building style for significant
structures. The Golden Ratio is a geometric proportion that is aesthetically pleasing.
When dealing with a structure this ratio is between the longer side and the shorter side is
approximately 1.618. For the purpose of this report, we are focusing on the relationship
between the golden ratio and the Greenhouse. It is believed that the Wye Greenhouse was
based off of Palladian buildings. Therefore if this is true, then the golden ratio must exist
within the Greenhouse. Henry Chandlee Forman’s architectural drawing of the Wye
House Orangery (HABS) has the exact dimensions of the Greenhouse. To figure out if
the golden ratio exists, we first looked at the main block of the Greenhouse. The
dimensions of this main portion are 33’ x 20’4.75” as seen in figure 7. These two
numbers equate to a ratio that is 1.618. This proves that the Golden ratio exists in this
portion of the Greenhouse.
This portion of the Greenhouse is part of the original design for the Greenhouse in
1775. Once construction begins on the current main house in approximately 1785 the
Greenhouse also underwent a redesign to complement the new house and landscape
layout (Weeks, 1984: 62-63). The Greenhouse’s function changed at this point too. It no
longer was a part of the formal garden. It instead became one of the garden’s boundaries,
the other boundary being the main house. This time of alteration also resulted in a change
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in the Greenhouse’s design. The original design of the Greenhouse modeled after
Palladio was no longer adhered to in the proportions of the wing additions. Since the
Greenhouse had to mirror the main house in certain aspects, it appears that it was
impossible to obtain both in the final manifestation of the structure. It was at this point
that the construction of the Greenhouse took its current dimensions, which are not to the
Golden Ratio. In fact, even the dimensions of the wings are different from each other.
The western wing dimension is 26’1” x 18’1” and the eastern wing dimension is 26’3”
x18’9.5”. This proves there was an ideological shift in the Greenhouse between the
original construction and its additions.
All of these similar architectural features indicate there was some strong
connecting influence present. Yet there are other reasons that Villa Emo is a likely
candidate for a contribution to the inspiration of the Wye Greenhouse. The depiction of
the Villa Emo was published in 1570 in his famous book, I Quattro Libri
dell'Architettura and translated in 1715 by Giacomo Leoni as Palladio's Four Books of
Architecture. It is actually the most accurate real-life rendering of all the works Palladio
published in his lifetime and then constructed. What is more, we know from the inventory
taken at the time of the death of Edward Lloyd IV that there was a copy of Giacomo
Leoni’s translation at Wye (Wolf, 1969: 111-112).
In addition to the architectural similarities and the readily available access Lloyd
had to the Palladian villa, there is the symbolically significant aspect of what the Villa
Emo represented. The Villa Emo is framed by two colonnaded wings which originally
housed agricultural activities, for this was a working villa like a number of the other
designs by Palladio. Andrea Palladio emphasizes the usefulness of the lay-out in his
treatise. He points out that the grain stores and work areas could be reached under cover,
which was particularly important. Also, it was necessary for the Villa Emo's size to
correspond to the returns obtained by good management. These returns must in fact have
been considerable, for the side-wings of the building are unusually long, a visible symbol
of prosperity (Wundram, 1993: 164). Professor of architecture at Texas Tech University,
Urs Flueckiger, asserted in a paper submitted to the ACSA Annual Meeting in Salt Lake
City, Utah that Villa Emo was the most perfectly executed example of an agricultural
building. Lloyd’s knowledge that this building was a conception of beauty and success in
agriculture would be an incredibly symbolic and poignant statement indeed.
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Figure 3 - Villa Emo, Italian villa in the Veneto near the village of Fanzolo de
Vedelago. Photo obtained from
http://upload.wikimedia.org/wikipedia/commons/2/26/Villa_Emo.jpg

Figure 4 - Wye Greenhouse in Talbot County, Maryland, near the town of Easton.
Photo by Stephanie Duensing
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Figure 5 - The Golden Rule at the Villa Emo (March 2001: 92)

Figure 6 - The composition of the Villa Emo generated from an initial square
(March 2001: 93)
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Figure 7 - (Greenhouse) – Main block dimensions – This image shows the dimensions of the main block of the Greenhouse.
The dimensions are 33’x20’4.75”, which equates to the ratio of approximately 1.618 or the golden ratio.
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Our understanding of Edward Lloyd IV, based off of what we have learned
through the historical record and family tradition, is a key element in making the final
connection between the Villa Emo’s and Wye. It is our knowledge of Lloyd as a man of
great political, social and agricultural leadership in Maryland’s history combined with his
habitual use of architecture and literature that makes the most convincing argument here.
We know he was a highly educated man who spent an enormous amount of time and
money cultivating one of the most extensive libraries in the region during his lifetime. He
revered Shakespeare and even commissioned a marble mantel piece for his elaborate city
home in Annapolis immortalizing him. In the depiction, Lloyd shows Shakespeare sitting
and being handed a gift by Pallas Athene, the Greek goddess of Wisdom (and, ironically,
the namesake of Palladio). This mantle is still in the Chase-Lloyd house and able to be
viewed today. It is this knowledge of his use of highly metaphorical structural elements
throughout his properties that leads us to the conclusion that he would have attributed no
less attention and thought to this major point of interest.
The Greenhouse at Wye was intended to impress while also being a metaphor
showcasing the family’s classical taste, ethics, and political position. It follows that the
overarching style that was chosen as a template would be one of the most respected
architects of the time. This choice was symbolic of all the values of the family and also
solidified their position at the top of the social ladder. With the amount of time, thought
and resources required to attempt such a production, it is no surprise that the mere fact
that the Greenhouse was built attests to the position of the executor. It is the details of
who and what they choose to emulate that tell about the people themselves.
The Wye Greenhouse Hypocaust
The hypocaust, which is substantially if not completely intact, is one of the most
significant aspects of the Wye Greenhouse, both in its historical functioning and its
current historical and architectural significance. The hypocaust provided heat during the
cold winter months, and allowed the Lloyds to cultivate a variety of plants no matter the
time of year.
The term “hypocaust” is derived from the Latin word hypocaustum, which
translates literally to mean “heat from below.” A hypocaust is a flue network created to
heat the interior of an enclosed area by using heat generated by a furnace and running
under the floors and behind the walls. The hypocaust at Wye is based on these same
principles used in ancient Rome. It is a flue network that was utilized to heat the interior
of the south rooms of the Wye Greenhouse. The hypocaust system was heated by a
furnace located in the eastern-most corner of the structure. The chamber which conveyed
the heat ran the interior perimeter of the south rooms of the Greenhouse. The hypocaust
system would have been needed only during months when the temperatures would have
reached below freezing within the structure itself. It was not original to the Greenhouse
but was added on at the same time as the wings. We hypothesize these additions to the
Greenhouse happened between 1785-1790.
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In the fall of 2008, architectural historian Raymond Cannetti visited the Wye
Greenhouse and explained his understanding of the heating system and how it worked.
Mr. Cannetti hypothesized three major points in relation to the hypocaust and how it
functioned. He stated that 1) this structure was designed originally to contain a heating
system, even if it was originally absent, 2) that there was an original furnace located in
the northwest corner were a small door is currently located, and 3) that there were holes
punched out in the duct work so as to have a way though which to warm the flue in order
to create a strong enough draft to pull the smoke the entire length of the structure. The
archaeology performed on the interior of this structure has shown us that his original
hypotheses included in the previous report (Blair et al., 2009) were not entirely accurate.
His first hypothesis was that this structure’s original design contained a heating
system, even if it was absent initially. He thought that the system would have been
located on the north-eastern section where there is now a small doorway, currently with a
clearance of approximately 3 feet. However, the archaeology has shown that this area
would have originally been 1-2’ lower than the current surface level. The reason for
raising the surface level was to add the hypocaust. The ducts would have been built and
the surface was raised to cover them as opposed to digging them out. There has been no
evidence discovered at this time that would indicate there were any preparatory steps
taken to facilitate the addition of the hypocaust.
His second assertion was that there was an original furnace located in the area
where there is currently a 3’ door way into the rear shed addition. However, when
considering the discovery of the original surface 1-2’ lower than current level and the fact
that the hypocaust heating duct can easily be seen lowering the clearance of the doorway
by at least 14”, we see that the original structure would have had a regular 6-7’ doorway.
It would have been the side entrance to the Greenhouse at that time and a furnace would
not have been there.
It is now known that the original furnace is the one still in place today. Mr.
Cannetti was correct in the fact that the system begins slightly below ground surface in
order to allow the natural occurrence of heat raising to draw the smoke and heat through
the hollowed chamber beneath the floor, up behind the walls, and finally, up the flue and
out the chimney. He said this would assist in the creation of a substantial draft needed to
pull the heat and smoke through such a long circuit. However, Mr. Cannetti also posited
that the heating of the flue would have been accomplished by having holes "punched-out"
in different places in the flue network. Hot coals or a small fire would then have been
placed throughout the duct to heat the chamber. This would act as a method of heat
extension to intensify the displacement of hot air pushing up through the colder air from
outside. The intensified heat would produce a stronger draft thereby allowing the heat to
radiate further up the circuit. Once the flue was heated and the system flowing, the holes
would then be refilled with plaster and result in a closed system. This explanation did not
seem cost effective or efficient for the time. While similar methods involving heating a
flue to intensify the draft were used in the 18th century, all of these had some form of
door mechanism. In the process of researching hypocaust engineering, we discovered a
more sound explanation that fits perfectly in line with our recent archaeological discovery
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showing the later 1784 date for the hypocaust addition. According to Philp Miller in The
Gardener’s Dictionary published in 1759, there was often a damper located in the rear
behind the firebox in greenhouses from this period. As the raising heat would snake up
through the wall and out the chimney by way of this draft, the heat would radiate through
the floor and walls, thereby controlling the temperature in the building.
•

The chimney and furnace

The hypocaust system is a horizontal brick flue network that uses a chimney, as
an exhaust and preliminary heat, and a furnace, which is where the fuel is provided. The
furnace was originally outdoors, but since its original construction, a shed addition has
been built around it. Both the chimney and the furnace are connected to the northern
portion of the Greenhouse. The furnace is located in the northeast corner of the
Greenhouse and the chimney is located 20 feet to the west, or where the main block of
the Greenhouse connects with the wing addition. The system is one continuous flow. The
heat is provided by the furnace, then travels the entire perimeter and finally flows out of
the chimney.
•

The furnace

The furnace is the beginning of the hypocaust system. It is where the heat for the
system was provided. It is likely that the Wye Greenhouse used wood as its main form of
fuel. According to a 19th century architect named Taft, this was the preferred fuel source
for a furnace the size of the one in the Wye Greenhouse.
The furnace can be constructed for burning either coal, or wood cut in
lengths of from three to five feet. A grate containing three to four square
feet will answer for a house containing 600 square feet of glass. If wood is
used, the furnace should be eighteen inches wide inside, and of the
required length, but no increase of the size of the grate will be necessary.
There should be an ash pit of suitable size, and iron doors should be set in
the masonry at the end of the furnace, for both the fire-pot and ash pit. The
top of the furnace may be supported either by a brick arch or by heavy
iron bars. The inner lining of the heater should be of fire brick laid in fire
clay, and the same material should be used for the first fifteen feet of the
flue. Beyond this point, common stock brick will answer, forming a flue
eight by twelve to sixteen inches, or eight to ten-inch glazed tile may be
used. (Taft 1894; 136-137)
This description of a proper furnace for a greenhouse is exactly the way the Wye
Greenhouse furnace was constructed. Historical architect Henry Chandlee Forman is
responsible for the current condition of the furnace. But before he disassembled it to learn
how the furnace fully worked, he provided architectural drawings which show what the
furnace looked like during its time in operation (see Figure 8). In 1963, a photograph
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depicting the furnace’s condition was taken by the Historic American Buildings Survey
(HABS)(see Figure 9).

Figure 8 - Hypocaust furnace Architectural drawings by H. C. Forman - This
drawing shows exactly what is described by Taft in his instructions for heating
greenhouses by method of furnace. It has the vaulted brick top, the iron door, and
correctly proportional grates and ash pits.
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Figure 9 - Hypocaust furnace – Picture taken of the Wye Greenhouse furnace prior
to its complete destruction. Photo circa 1963 for the Historic American Buildings
Survey (HABS).
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•

The chimney

Two chimneys are incorporated into the Wye Greenhouse. The flue for the
western chimney is connected only to the hearth that is located in the northern shed, or
the slave quarter. The eastern chimney is connected to the hypocaust system. This eastern
chimney serves three main purposes. First, it was the preliminary heat source to heat the
flue. Second, it was the exhaust where all the smoke could escape. Third, and most
important, it created a draft which allowed all heat to move through the hypocaust
system.
The preliminary heating was the first service the chimney provided. “A direct
connection with the chimney can be made when the fire is first started, and then, after the
chimney has become warm, a damper can be turned which will force the smoke to pass
around though the house, giving off its heat as it goes” (Taft 1911: 136). This preliminary
heating insures that a draft will be created between the furnace and the chimney. As there
is no evidence of a second chimney opening, it is possible that the furnace served the
function of both and that the damper was located in a way to allow initial heat to warm
the flue to the west first, then when the system was ready, the damper closed the western
flue and the heat was directed through the entire circuit.
Secondly, the chimney functioned as an exhaust. The heat and the smoke from the
furnace both traveled the entire length of the hypocaust system and eventually escaped by
way of the chimney. No other form of ventilation was necessary in this system. Since the
system was completely sealed except for the two ends - the furnace and the chimney there was no other need for ventilation.
Finally, the third job of the chimney is to create a draft which allows the heating
system to work properly. A draft is a way to pull the heat and smoke through the entire
hypocaust network, which resulted in the successful heating of the entire Greenhouse.
If the house is not over fifty feet in length, and if a rise of two or more feet
can be secured, a fair draft can be obtained by having the chimney at the
farther end; but in longer houses, or where the flues must be run on a
level, it is best to bring them back, so that they can enter a chimney built
over the furnace (Taft 1858 [1911]: 136).
The Wye Greenhouse is approximately eighty feet in length. This is the reason why the
hypocaust system must come back to its start point. The chimney needs to be near the
furnace, so the entire interior can be heated.
For a house twelve feet in width, one flue will answer; but if fifteen to
twenty feet wide, it is well either to have a return flue on the other side, or
to divide the flue and carry up a branch on each side, wither under the
walks or beneath the side benches (Taft 1858 [1911]: 137).
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At eighteen-feet and eight-inches wide, the Wye Greenhouse is over twelve feet in width.
As stated by Taft, it has a return flue on the far side from the furnace and chimney
bringing the system back to the starting point and completing the circuit. The flue also
traveled under the walks and up the wall where the side benches would have attached.
•

Flue network

The flue network begins with the furnace (see Figure 10). The furnace is just
below ground level so the flue network immediately begins its journey underground as
soon as it passes through the furnace door. The flue network then travels along the
interior of the eastern wall of the Greenhouse, underground. At the corner where the
south and east walls meet, the flue turns 90 degrees to the west and continues its
underground passage. This underground portion continues the entire length of the
southern wall. At the southwest corner the flue no longer continues its underground
passage. At this point a series of above ground ducts were built out from the wall so as to
carry the flue network above ground, but still insulated within the walls.
There are a series of these above ground ducts, or step-ups, which were placed on
the interior western wall of the Greenhouse and the northern wall. There are four of these
ducts in the Wye Greenhouse. The first one is on the western wall. It is at a height of 14”
from the ground level. The second is connected to the first at the northwest corner of the
interior Greenhouse. This duct increases in height from 14” to 4’ 7” and travels the entire
length of the western wing portions. The third duct is connected to the previous and again
increases in height. The height of this duct is 5’4”. This portion runs along the northern
wall of the main block portion. The last duct is actually two ducts. It is connected to the
previous portion. Again, it increases in height from 5’4” to 6’9” and follows along the
eastern wing portion, until it comes to the eastern wall of the Greenhouse. At this point,
the flue network snakes back into the second portion of this duct. This portion increases
in height once more and the flue network heads back to the west and ends at the portion
of the Greenhouse where the eastern wing intersects with the main block. This final
portion’s end is at the chimney which allows the heat and smoke escape out of the
building and away from the plants entirely.
The ducts that were created serve a significant function. The increase in height
allows the heat within the hypocaust system to rise. This in turn increases the draft. Since
heat naturally wants to rise if it is allowed, the gradual increase in height is more
conducive in generating a strong enough pull to get the heat through the entire length of
the flue network. With the combination of the chimney pulling the heat and smoke
through the flue network and the channels which allow the heat to rise, an effective
heating system is created.
It is all of these significant and unique aspects of the Wye Greenhouse, the Lloyd
family and the individuals who lived and worked on the property, that warrant further
investigation. The information that can be gained from the historic record is substantial;
however, there are many gaps. Specific information regarding use, occupation and
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development over the centuries is still unknown. These questions are the basis for the
work we have done and purpose to do within this report.
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Figure 10 – Hypocaust – This image shows the height of the ducts as described in
above section.
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Chapter 4
Archaeology
Archaeological testing was conducted at the Wye Greenhouse (18TA314) from
July 2, 2009 to July 20, 2009, as a continuation of Phase II investigations in preparation
for potential construction activities to stabilize the Greenhouse’s foundation. The purpose
of these investigations is to evaluate the potential impact of ground-disturbing
construction work to historically significant intact archaeological resources. A total of 3
archaeological test units were located within the Greenhouse’s interior room in the course
of this phase of testing. This strategy is informed by a series of research questions fully
outlined in the Research Design and Methodology chapter of this report. In essence, the
archaeological research design devised for this project was based on a two part research
strategy. The first and overarching research question concerned the presence and integrity
of intact archaeological deposits within the main rooms of the Greenhouse. In our
analysis of the material, the historical and architectural rarity of the 18th century Wye
Greenhouse, and its historical value as the only existing 18th century greenhouse in the
United States, was our priority. This research objective sought to identify intact
archaeological and paleoethnobotanical deposits, and to evaluate the research potential of
any archaeological resources that may be destroyed as a consequence of prospective
construction activities. This research strategy was devised to both minimize the impact of
planned architectural preservation activities on archaeological resources, and to evaluate
the historical potential of any existing archaeological and botanical resources.
The second part of this two part research strategy focused on refining the
knowledge of the Greenhouse and its historical, social, and cultural significance.
Research objectives identified in this section of the research strategy focused on four
primary questions:
1. What was the initial use and design of the first Wye Greenhouse?
2. Was there a change in use when the building sequence of the current
Greenhouse wings and associated shed additions were completed?
3. Are preserved botanical remains present in the slave quarter addition, and
if so, how do these compare with archaeologically preserved material from
the south room of the Greenhouse?
4. How did the social uses and meanings associated with the Greenhouse
change through time?
Previous studies of the Wye Greenhouse by Christopher Weeks (1984) and Henry
Chandlee Forman (1963) have focused on its construction techniques and historical
context within the discipline of architectural history. While many of these studies are
important in the following interpretations, the archaeology of the Wye Greenhouse seeks
to be more anthropologically inclusive, both in terms of the history of the building itself,
as well as the cultural use of the building through time.
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The results and interpretations of the Wye Greenhouse archaeological testing are
presented in the following sections.
Archaeological Integrity
Archaeological testing has shown unequivocally that the area within the interior
of the Wye Greenhouse has a very high degree of archaeological integrity. It was a
concern initially that rodents, 20th century use, and preservation efforts associated with
the installation of the gravel drain surrounding the perimeter of the Greenhouse during
the 1980s, could have disturbed intact archaeological deposits to some extent. Intact
archaeology was found in each of the three units excavated. Stratigraphic layers and
features uncovered in each of the test units showed that the archaeological record within
the Greenhouse is quite significant and has the distinct potential to lead to much better
understanding of the changes of the Greenhouse’s use and architectural design, as well as
the social uses of the Greenhouse from the 18th through the 20th century.
Two of the three sections of the current Greenhouse were tested in the course of
this project: the original center block and the west wing. In addition, samples were taken
from the 2008 test unit 3, on the interior of the northern Shed/Slave Quarter. A summary
of the location and archaeological integrity of the three test units is as follows.
Test Unit 1
This test unit was placed in such a way as to avoid disturbing intact hypocaust
channels and tile pavement, while establishing whether there is intact stratigraphy in the
central area of the south room of the Greenhouse. The datum for Test Unit 1 (southwest
corner) was located 5 ft west and 7 ft north in reference to the southeast corner of the
main block. Test Unit 1 measures 1 x 1 ft. We began excavation by removing the current
layer of gravel and soil used as the walking surface today. Immediately under this first
0.1 ft level, we discovered from four to five thin, highly compressed layers contained
within the next 0.3 ft of soil. These thin deposits, or microstrata, are common attributes of
natural windborne deposits and the slow deposition of material during day-to-day activity
and use. These layers together represent the modern phase of use between the turn of the
19th century until the middle of the 20th century (Figure 11).
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Figure 11 - (Test Unit 1 ) – Top of Excavation - Opening levels of Test Unit 1. There
were four highly compressed levels within the first 0.3 ft of TU 1. Photo by
Stephanie Duensing
The third stratum was a 1.25 ft deposit of clay fill (Figure 12). This fill lay over
the original surface level of the Greenhouse, which was the fourth stratum. It was evident
that this was the original surface due to the color and texture of the soil and the presence
of architectural debris. This debris and other architectural refuse was scattered across the
level in a manner characteristic of surface scatter. Below this surface was the fifth
stratum, sterile of cultural material but contextually consistent in depth and attributes of
the prehistoric stratum that has been found across the entire property. The sixth and final
stratum was the sterile subsoil, which was sterile of all cultural material in all units.
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Figure 12 - (Test Unit 1) –Top of clay fill – The clay fill was placed into the interior
of the Greenhouse to raise the grade to match the level of the hypocaust. Photo by
Stephanie Duensing

The artifacts that were collected from this unit were few (Table 1). They
ultimately were not able to assist with the interpretation due to the nature of the items.
Wood and faunal material were the most abundant items recovered totaling 82% of all
recovered materials. However, this is 10 out of a total of 11 artifacts. This lack of
material indicates that the area is in use but not highly developed at the time of initial use.
This test pit was successful in demonstrating the presence of intact stratigraphy
(Figure 13). In addition, with the guidance from Dr. Heather Trigg, University of
Massachusetts Boston, we were able to collect soil samples to be processed to see if fossil
pollen was also preserved within the intact strata. Preliminary results presented us with a
strong preservation of fossil pollen and gave us the information needed to proceed with
archaeological excavations.
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Table 1 - Unit 1 Artifact Summary
Name
A
Ceramics
Terracotta
Glass
Window (Flat)
Bottle
Architectural Material
Bricks
Nails
Mortar/Plaster
Wood
Faunal Material
Bones
Shells
Domestic Artifacts
Metal
Other
Total

Total

Percent

0

0

1
0

1
0

1
0
0
3

1
0
0
3

6
1

6
1

0
0
11

0
0
11

0.00
0.00
9.09
0.00
0.00
9.09
0.00
0.00
27.27
0.00
54.55
9.09
0.00
0.00
0.00
100.00
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VIII
IX
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Level G2
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I.
II.
III.

10YR 5/4 Yellowish Brown - Silty Sandy Gravel
10YR 4/3 Brown - Silty Loam
10 YR 4/3 Brown - Silty Loam
10YR 6/6 Brownish Yellow - Clay
IV. 10YR 4/3 Brown - Silty Loam
V.
10YR 5/8 Yellowish Brown - Clay
VI. 10YR5/8 Yellowish Brown - Clay (80%)
10YR 2/2 Very Dark Brown - Loam (20%)
VII. 10YR 2/2 Very Dark Brown - Loam w/ brick & mortar inclusions (40%)
VIII. 10YR 2/2 Very Dark Brown - Loam
IX. 2.5Y 5/4 Light Olive Brown - Clay

Level H - This level
was a transition between
Levels G2 & Level I. The
distinction was negligable
in the final profile so it was
omitted.

Figure 13 - (Test Unit 1) – Profile of the North Wall - Test Unit 1 was excavated to
discover the intact stratigraphy of the interior of the Wye Greenhouse.
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Unit 8
This test unit was placed so part of Level A was exposed to the moss that was
growing on portions of the current floor of the Greenhouse in an attempt to see if the
growth pattern was related to a presence/absence of material underground (Figure 14).
The northwest corner of Unit 8, which also served as the datum for this unit, was placed
10 ft north of the interior south wall, and 7 ft east of the interior west wall (above the
hypocaust). Unit 8 was 3 x3 ft.

Figure 14 - (Unit 8) – Top of excavation – This unit was excavated in this location to
figure out the stratigraphy of the western wing. Photo by John Blair
Unit 8 was effectively broken up into a northern half, and a southern half. The
southern portion of the unit was almost identical to TU1. It was made up of many of the
same layers, including the modern 1785 wing addition, and fill layers. The surface found
under the fill was a loam layer similar to the original surface found in TU1. Lastly, the
sub soil was found at a slightly higher depth, but with no sign of cultural disturbance. The
northern portion of the unit of was almost completely occupied by Feature 19. This
feature was deposited after the destruction of a preexisting structural element that
consisted of brick and mortar. It was a stratified feature lined with a mortar bottom. It is
believed that this fill episode served the same function as the clay fill in unit 8. Level A
was the modern walking level and very worn down from years of use. A couple of pieces
of flat glass were found, but nothing more. Level B was a mortar and gravel layer that
had terra cotta pot sherds, rusted wire nails and flat glass. None of these items were able
to provide us with associated dates for the level, but it is known to have been the surface
between 1880 and the mid 20th century based on its situation between Level A (20th
century – present surface) and Level C (contained a wire nail dating to 1880). It was
about 0.15 ft deep.
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At this time we began to focus on Feature 19. This feature was distinguished by a
high concentration of mortar and brick pieces. After we began excavation we quickly saw
that the feature boundary to the north was undercutting the area originally determined to
be the northern portion of Level C. We named this Feature 19-A and removed it
separately. Feature 19 contained three distinct layers or strata, and each was excavated
separately. The uppermost layer, Feature 19-A, was only 0.05-0.1 ft deep on the west and
east, but 0.5 ft in the middle, giving it a bowl shape (Figure 15).

Figure 15 - (Unit 8) – Feature 19 – Feature 19 was a stratified brick and mortar fill
feature. It was lined on the bottom with a thin layer of mortar and was capped with
another layer of mortar. This fill was about two feet deep. The “bowl” shaped
depression referred to above can be seen in the northeast portion of the wall. Photo
by John Blair
Feature 19-B was found to extend under all of Feature 19-A. Feature 19-B was
distinguished by large amounts of brick, mortar, white plaster, and a cream-colored
mortar-like material. The same mortar found in Feature 19-B was also found in exterior
excavations during the fall of 2008 (Blair, et al. 2009). We removed the debris until we
discovered another level change within the feature. This level change was distinguished
by a high content of dark brown loam. We called this Feature 19-C and continued to
remove it. This new level within Feature 19 containing the loam occurred at almost the
exact depth as the buried sterile surface in Test Unit 1, located in the main block of the
Greenhouse. It is likely that when the deposit was initially filled, the surface was at that
same depth. At the bottom of Feature 19, we hit a thin layer of mortar or plaster that was
possibly some sort of lining. It appeared most evident in the profile, as during excavation
it seemed to simply be the bottom of the deposit. After the complete removal of Feature
19, we were able to return to the excavation of the rest of the unit. Level C was gravel
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and debris in silty sand. It accurately reflected the other levels found in Unit 9 and TU 1
in the main block (2009). It was approximately 0.1 ft deep and contained flat glass and a
wire nail, which have associated dates of 1880 or later.
The remainder of this unit appeared to be irregular in association with the two
units dug in the main block of the Greenhouse. The following layers were shallower and
appeared to have been disturbed. Levels D – G were all stratified layers cut by Feature 22
and underlain by Feature 23, which will be discussed below. They were alternating levels
of clay (Levels D and F) and loam (Levels E and G), approximately 0.1 ft deep in most
parts with small to moderate sized brick and mortar fragments pressed into them. The
levels were irregular and appeared to be layering of a hand-shoveled deposit with
alternating dirt sources – in this case, one dirt source being clay and one being loam.
Feature 22 was composed of loam and debris cutting through levels D, E, F, and G. This
loam was very similar to the loam in Levels E and G. It is possible that this too was
simply an accumulation of fill that the other levels surrounded, considering that Levels
D-G appear to have been fill deposits.
Feature 23 was found running under all of these levels and Feature 22, at an
average depth of 1.0 ft. It was a thin, level, brick surface (Figure 16). This brick surface
was badly deteriorated as a result of moisture. The surface was level and extended the
entire length of Unit 8. There was every expectation that the feature would continue and
reveal a structural wall or foundation, however, this was not the case. The feature was, in
all, only 0.02 ft thick. This was not initially expected, but it appears to have been a tile
floor or surface. The tiles, which would have originally been the same general thickness
of the current pavers seen in the Greenhouse, appeared to have been dissolved beyond
their original size from age and moisture. What we discovered was the compounded
remains.
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Figure 16 (Unit 8) – Feature 23 - Feature 23 was a thin brick surface. The bricks
were so badly deteriorated that none of the brick were articulated. Photo by
Stephanie Duensing
Level H appears to be the sterile, buried surface which at one time would have
been the top soil. This loam contains no cultural material and is found throughout the site
as a culturally-sterile level on top of subsoil. The difference here was that this level was
more mottled with the natural subsoil-clay, and was much closer to the current surface
than the units just 15 ft to the east. The disturbance in the rest of the unit could be the
reason for this discrepancy. It may be redeposited from the excavation of Feature 19 on
its northern edge. The last layer was Level I, the sterile clay subsoil. This level is
virtually identical to all the other sterile subsoil levels in the exterior and interior units
excavated to date. The base of this excavation was at an average depth of 1.8 ft with a
director’s window cut into the southwest corner to a depth of 2.2 ft with no cultural
material found (Figure 17).

47

Profile of West Wall
I
XI

II
IV

VI
VII

V

III

18TA314
Wye Greenhouse
UNit 8
7.17.09
JB, SD

XII
0ft

VIII

XIII
IX
XIV
X
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10YR 5/4 Yellowish Brown - Silty Sand
10YR 4/4 Dark Yellowish Brown - Silty Sand
10 YR 3/3 Dark Brown - Silty Clay w/ 50% Gravel
10YR 3/4 Dark Yellowish Brown - Silty Clay
10YR 3/3 Dark Brown - Silty Loam
10YR 6/8 Brownish Yellow - Clay (25%)
VI. 10YR 6/8 Brownish Yellow - Clay (25%)
10YR 3/4 Dark Yellowish Brown - Silty Clay
Level G
VII. 10YR 3/2 Very Dark Grayish Brown - Silty Clay w/ 50% Mortar
Feature 23
VIII. Brick Band (Feature 23)
Level H
IX. 10YR 2/2 Very Dark Brown - Loam (90%)
10YR 6/8 Brownish Yellow - Clay (10%)
Level I
X.
2.5Y 5/4 Light Olive Brown - Clay
Feature 19-A XI. f.19-a - 10YR 4/2 Dark Grayish Brown - Silty Sand w/ 50% Mortar
Feature 19-B XII. f.19-b - Brick and Mortar - 100%
Feature 19-C XIII. f.19-c - 10YR 3/4 Dark Yellowish Brown - Loam w/ 50% Mortar
XIV. Mortar
Level A
Level B
Level C
Level D
Level E/
Feature 22
Level F

I.
II.
III.
IV.
V.

Mortar lined the base of Feature 19 and
was excavated as Feature 19-C

Figure 17 (Unit 8) – Profile of the West Wall - Feature 19 (XI, XII, XIII) is the brick
and mortar feature. This feature raised the grade of the interior room of the
Greenhouse and was most likely the destruction from a previous structure.
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Table 2 - Unit 8 Artifact Summary
Name
A
Ceramics
Terracotta 0
Pre-Historic 0
Glass
Window (Flat) 1
Bottle 0
Architectural Material
Bricks 0
Nails 0
Mortar/Plaster 0
Wood 0
Faunal Material
Bones 0
Shells 0
Seeds and Nuts 0
Domestic
Artifacts
Metal 0
Other 0
Total
1

B

C

D

E

F

G

H
4
0

F19B

F19C

F22

F23

Total

Percent

2
1

1
0

0
0

0
0

14
1

12.50
0.89

0
1

2
1

0
0

0
0

11
4

9.82
3.57

2
0

5
0

0
0

0
0

0
0

0
0

7
2

1
0

0
0

0
0

0
0

0
0

0
10
7
0

1
1
0
7

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

2
2
1

0
0
0
0

0
0
0
4

9
0
7
0

1
0
0
2

13
13
15
13

11.61
11.61
13.39
11.61

1
1
0

0
3
2

0
0
0

0
0
0

0
0
0

0
0
0

0
15
0

1
1
0

0
4
0

0
0
0

0
0
0

2
24
2

1.79
21.43
1.79

0
0
30

0
0
20

0
0
0

0
0
0

0
0
0

0
0
0

0
0
24

0
0
6

0
0
12

0
0
16

0
0
3

0
0
112

0.00
0.00
100.00
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Unit 9
The datum for Test Unit 9 (southeast corner) was placed 10 ft west and three feet
south of the northeast truncated wall in the Greenhouse’s main block. It was a 3 x 3 ft
unit, abutted against the northern wall running parallel and perpendicular to it (Figure
18). This unit was placed here on the advisement of Dr. Heather Trigg from Fiske Center
in an attempt to see if a higher density of pollen or botanical remains survived near the
wall than had in the center of the room.

Figure 18 (Unit 9) – Top of Excavation - Unit 9 was placed against the northern wall
of the South room for two reasons. One, so a builders’ trench for the hypocaust
could be excavated. Two, pollen gathers in greater numbers against walls. Photo by
John Blair
Level A was the modern walking surface with a high percentage of pea gravel. It
contained modern trash and was not sampled. After the removal of this very thin layer,
we were able to distinguish what appeared to be a builder’s trench along the northern
edge against the wall. This was labeled Feature 20 and was removed as the builders’
trench for the hypocaust, not the main structural wall. It extended 0.5 ft south and all the
way across the unit. Almost immediately we noticed that the soil smelled strongly of
petroleum and was slightly darker in color than Level A. After about 0.5 ft we came to a
slight soil change which we called Feature 20-B. This second portion of builder’s trench
begins at the brick footers jutting out approximately 0.1 ft south from the foundation
wall. Excavation was halted at this point due to lack of light which was resulting in poor
visibility. Once excavation was able to continue, we discovered that the trench stopped
before the wall stopped around the same depth that excavation was halted earlier due to
poor visibility.
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We continued with the excavation of Level B, which was hard-packed clay. This
layer was thicker to the north and gradually became much thinner as it extended south.
We found what appears to be a very thin band of this level within Level C in TU1, but as
it was so thin, it was not assigned its own level information. Level C was hard, brown,
gravel-packed soil. It appears to be the same as Level A from TU1 – a modern gravel
surface. Level D was a debris layer with clay mottling. This surface would have been the
exposed surface once the wings and hypocaust were added on to the Greenhouse between
1785 and 1790.
Under the surface level from the redesign of the Greenhouse, we again ran into
the fill layer from when they added the buried hypocaust to the structure. This level also
showed evidence of rodent disturbance, but the damage was far more extensive. The clay
fill layer was frequently disrupted by voids and collapsed burrows (Figure 19).
Approximately 40% of the fill layer was burrowing tunnels or voids in the level. As it
happens, the rodents seem to have remained confined to the clay fill, as the burrows do
not significantly intrude into the upper or lower levels. The rodent tunnels stopped right
on top of Level F, the original surface for main block. This layer was a dark loam that
contained architectural debris and had yellow clay mottled throughout the layer. This
would have been the surface that was used once the construction of the main block of the
Greenhouse was complete and the one in which evidence of redesign construction would
be present.

Figure 19 (Unit 9) – South Wall Profile – The south wall profile exposes the amount
of disturbance cause by groundhogs. This disturbance was only found in the clay fill
layer, and only in Unit 9. Photo by John Blair
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Level G is thought to have been the construction layer of the main block of the
Greenhouse. There was a post hole/mold (Feature 21) found in this layer along with
mortar and brick debris. The mottling disappeared and the debris was more concentrated.
Presumably, this was either from scaffolding needed in the construction of the main block
of the Greenhouse or from interior platforms present in the original greenhouse design.
The post mold was about .6’ in diameter and appeared that the post had been removed.
This is thought because clay and loam had filled in the mold where the decayed post
would have been otherwise.
Level H appears to be the sterile, buried A. This loam does not have any cultural
material in it and is found throughout the site as a sterile level on top of subsoil. This
level is an accurate reflection of what we have found in other units around the property.
The last layer was Level I, the sterile subsoil. This level is virtually identical to all the
other sterile subsoil levels in the exterior and interior units excavated to date. The base of
this excavation was at an average depth of 2.5 ft with no cultural material found. The
base of the foundation wall was found 1.2 ft below the base of the last portion of the
builder’s trench (Feature 21) and imbedded approximately 0.4 ft into sterile subsoil.
There was no other builder’s trench found and none showed up in the profile (Figure 20).
Unit 9 is representative of the stratigraphy that can be found on the interior rooms
of the Wye Greenhouse. Modern day pea gravel sits on the very top. The layers that were
associated with the additions to the Greenhouse were found only 0.3 ft below the current
surface. After this, 1.25 ft of clay fill was found. This fill layer was on top of the original
Greenhouse surface. This fill was placed to raise the grade of the entire Greenhouse. The
original surface of the Greenhouse was only 0.1 ft deep. The original surface was built on
the 1.5 ft of loam that is unique to Wye House. This loam sits on top of the natural sub
soil, which is hard compact clay, with no cultural remains.
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Duensing
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VII. 10YR 5/8 Yellowish Brown - Clay
Level E
VIII. 10YR 2/2 Very Dark Brown - Loam (50%)
Level F
10YR 6/8 Brownish Yellow - Clay (50%)
IX. 10YR 2/2 Very Dark Brown - Loam
Level G
X.
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Level H
Fearture 20-A XI. F.20-a - 10 YR 4/2 Brown - Sandy Silt
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Level C
Level D
Level D
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Figure 20 (Unit 9) – Profile of the West Wall – Feature 18 (XI and XII) is the
builders’ trench to the one of the hypocaust ducts.
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Table 3 - Unit 9 Artifact Summary
Name
Ceramics

A

B

C

D

E

F

G

F20A

F20B

Total

Percent

Terracotta

0

1

0

4

5

0

0

3

0

13

7.14

Window (Flat)
Bottle
Architectural
Material
Bricks
Nails
Mortar/Plaster
Wood
Faunal Material
Bones
Shells
Seeds and Nuts
Domestic Artifacts
Metal
Other
Total

4
0

8
0

5
2

18
0

11
0

0
0

0
0

5
0

0
0

51
2

28.02
1.10

0
2
0
0

0
1
0
12

0
3
0
2

0
1
0
0

2
1
0
4

5
0
10
0

2
0
1
0

2
3
7
11

2
0
3
2

13
11
21
31

7.14
6.04
11.54
17.03

0
0
2

1
3
0

0
0
0

0
0
0

0
3
0

0
0
0

1
0
0

0
1
0

0
0
0

2
7
2

1.10
3.85
1.10

0
0
8

0
0
26

0
6
18

0
1
24

1
1
28

0
0
15

0
0
4

12
1
45

7
0
14

20
9
182

10.99
4.95
100.00

Glass
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Conclusions
Previous archaeological excavations, reported in Phase II Archaeological Testing
on the Wye Greenhouse (18TA314), Talbot County, Maryland, 2008, (Blair, et al. 2009),
greatly increased our understanding of the historical sequence of construction and
modification of the Greenhouse, and the different phases of its construction.
Archaeological evidence uncovered in the course of the excavations in October and
November of 2008 suggested an original date of construction of 1775 for the main block
of the Greenhouse. In addition, archaeological evidence suggested an earlier, or first,
Greenhouse with a different design from the Greenhouse that is currently standing.
Architectural features uncovered corresponding to the first phase of Greenhouse
construction were located in Test Unit 3, Test Unit 4, Test Unit 5, Test Unit 6, and Test
Unit 7 (see Figure 21 below; also Figure 4.1 in Blair, et al. 2009). Layers and features
related to the first phase of Greenhouse construction included scaffolding postholes,
construction and occupation surfaces, builder’s trenches on the north side of the
Greenhouse, and two buried/partially destroyed walls. One wall was located on the north
side of the current Greenhouse’s west wing, and the other on the south façade of the
current Greenhouse’s west wing. Taken together these archaeological features appear to
challenge the mid-18th century date of construction for the original Greenhouse (for
detailed reporting of the 2008 findings, see Chapter 5 from Phase II Archaeological
Testing on the Wye Greenhouse (18TA314), Talbot County, Maryland, 2008).
One of the questions remaining was when the extant hypocaust system within the
Greenhouse was constructed. This aspect of the architectural history was unknown from
both the architectural assessments and the exterior archaeological investigations
previously performed. In the course our excavations in July 2009, we were able to
determine positively that the hypocaust was not included in the original garden structure
built in 1775, but was added during an extensive redesign of the structure.
Hypocaust archaeology
While the investigations preformed in the fall of 2008 confirmed references made
in the Lloyd family papers hinting that the wings were added in 1784 (Alivizatos, 1999),
the knowledge that the hypocaust was installed during that phase of construction is new.
This means that the original, main block of the Greenhouse was constructed in 1775, and
less than ten years later the wings and heating system were added. The archaeology of the
interior rooms of the Wye Greenhouse has mainly demonstrated three things. First, the
stratigraphy on the interior of the Greenhouse is intact. Second, the original floor or
ground surface within the Greenhouse occurs 1.5 ft below the current surface. Third,
when the hypocaust and wings were added, fill was deposited inside the entire
Greenhouse to raise the grade by 1.25 ft.
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The first discovery found during the excavations of the interior rooms of the
Greenhouse is the fact that the stratigraphy is intact. This means that the natural layers of
soil have not been disturbed. Having intact stratigraphy also means having intact
archaeological deposits. The original floor or ground surface for the interior of the
Greenhouse was discovered in test units 1 and 9. This is the second discovery from the
project. The original surface was discovered 1.5 ft below the current surface. Scattered
artifacts occur on top of this surface, mostly brick fragments, oyster shell, and mortar.
These pieces were all very small. No diagnostic artifacts were recovered from this surface
that would allow it to be dated precisely. The date that has been assigned to the
construction of the main block of the Greenhouse is 1775. This date was assigned to the
Greenhouse during the excavation that took place in 2008. There was no new evidence
that either contradicts or confirms this date.
This same surface was not found in test unit 8. Since test unit 8 was placed in the
western wing of the Greenhouse, it is located in an addition to the Greenhouse that did
not exist before 1785. Therefore the absence of this surface supports the interpretation
that the Greenhouse was constructed in phases. The 1785 date was also determined
during the 2008 excavations, and has not changed as a result of the current excavations.
The final discovery was the fact then when the hypocaust and wings were added
to the Greenhouse, the interior floor grade of the entire Greenhouse was raised by 1.25 ft.
When the hypocaust was built, it was built on top of the ground. Once it was completed,
the entire grade of the Greenhouse was raised to match the elevation of the top of the
hypocaust. In test units 1 and 9, placing 1.25 ft of clay fill into the interior of the
Greenhouse raised the grade almost to its current level. This clay fill layer was found at
the same elevations in both the test units. This layer was placed directly on top the
original surface of the Greenhouse, found in test units 1 and 9.
A similar fill episode was found in test unit 8. In the southern half of the test unit
the fill layer was a mixture of the same clay intermixed with loam. There were four of
these alternating clay and loam layers in the following sequence: loam, clay, loam, and
finally clay. In the northern portion of the test unit, this fill was made of rubble, which
consisted of brick and mortar.
There are two reasons why it is believed that the fill layers in these units were
used to raise the grade to match the hypocaust, as opposed to the reverse. These reasons
are first, there is no indication that the hypocaust was built into the ground, and second,
the access door entering the Greenhouse from the northeast shed was constructed as a
normal seven foot doorway; its current reduced height resulted from the floor being
raised at the time the hypocaust was installed.
Early Garden Pavilion
In addition to the redesign of the Greenhouse in 1784, archaeological evidence
uncovered in 2008 suggested a possibility for a much different, earlier, or first, garden
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Wye Orangery Floor Plan
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structure where the Greenhouse is currently standing. Architectural features uncovered
potentially date this structure to the 1760s, much earlier than even the early construction
phase that produced the main block of the current Greenhouse. Material dating this
structure to the mid-18th century was located in Test Unit 7 in 2008 1(see Figure 21).
Layers and features related to the earlier structure included construction and occupation
surfaces, builder’s trenches on the north and south side of the Greenhouse, and two
buried/partially destroyed walls. One wall was located on the north side of the current
Greenhouse’s west wing, and the other on the south façade of the current Greenhouse’s
west wing. Interpreted together with the other material associated with the first phase of
construction on the current Greenhouse c. 1775, these archaeological features appear to
be mixed contexts. This means that the materials found within or around these features up
until now has been older than the dates assigned to the deposits. The deposits were given
these dates due to records of events and associated features thought to correspond to the
material. In order to develop a hypothesis challenging written record, it is necessary to
have enough archaeological data to support your claim. Until recent excavations we have
not had enough data to effectively support an argument for a separate structure. However,
possible further evidence for a preexisting structure has been recovered throughout this
current investigation.
The two truncated walls discovered in November of 2008 had very low artifact
yield associated with them. The wall located on the north side of the current
Greenhouse’s west wing (Test Unit 4) had no diagnostic material recovered with it at all.
The only datable artifact was retrieved from the builder’s trench for the wall found on the
south façade of the current Greenhouse’s west wing (Test Unit 7). This was a sherd of
creamware which has TPQ of 1761. However, these new excavations further support
evidence for a developing interpretation indicating that there may have been a garden
pavilion or some other structural garden décor prior to the construction of the current
Greenhouse structure.
As discussed in the 2009 report by Blair, Cochran and Duensing, documentary
evidence strongly supports a redesign of the entire Wye Plantation beginning in the
middle of the 1780s. The 1783 Maryland Tax assessment lists the Lloyd property
holdings as having a Greenhouse, and a brick dwelling, likely the Georgian main house
(Weeks 1984). Beginning in 1784, documentary records detail the initiation of a
substantial redesign of the plantation. Entries in Edward Lloyd IV’s account books from
the 1780s detail construction efforts, not only related to the construction of the present
Wye House, but also to a number of surrounding service buildings, including an ice
house, store houses, a smoke house etc (Alivizatos 1999). In essence, this change in
plantation layout and architectural forms represents a post-Revolution shift away from
the architectural ideals of the English Georgian movement of the early and middle 18th
century, toward the Palladian style of the ‘New Republic.’ Half cultural, half aesthetic,
1

Archaeology in Annapolis researchers discovered a piece of creamware ceramic which was labeled and
bagged, but had been stored in a different location. Due to this, it was not analyzed in the previous report
written by Blair, Cochran and Duensing (Phase II Archaeological Testing on the Wye Greenhouse
(18TA314), Talbot County, Maryland, 2008). This piece of creamware has an associated date (or TPQ) of
1761, and was removed from the builder’s trench in Test Unit 7.
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these efforts likely represented a way to ameliorate the trauma of revolution, and as a
means of solidifying a form of identity politics (Blair, et al. 2009).
However, the references made in the historical record indicate tearing down the “Green
House Shed” which would indicate only one and seems to denote a wood structure
(Alivizatos 1999:255). Surely, a substantial brick wing or addition at that time would not
be referred to as a shed, even if only for tax reasons. It is our current analysis of the most
recent excavations on the interior of the structure (Test Unit 8) that helps us see that there
is a real potential for the possibility of an entirely different structure.
In the test unit placed in the western wing addition (Unit 8 from 2009), we found
substantial architectural remains underneath the wing addition’s surface. The deposit was
cut intentionally into the ground, forming a pit. We recovered approximately 200lbs of
brick and approximately 75lbs of mortar from this 3 x 1.5 x 1.5 ft deposit, identified as
Feature 19. There were no associated artifacts that were recovered with the architectural
material so the deposit currently does not have a date.
Taken by itself and with the idea in mind of an association with the first phase of
construction on the current Greenhouse c. 1775, this deposit becomes complicated.
However, once you allow yourself to examine the information from both the fall 2008
excavations and the July 2009 excavations, a new alternate interpretation begins to
develop. We have seen evidence of a preexisting structure in all of the units placed
in/around the western wing addition of the current Greenhouse to date: Unit 4 (2008),
Unit 7 (2008) and Unit 8 (2009). They each show evidence of being removed during the
construction of the Greenhouse standing today and of a structure more substantial than a
simple shed attachment flanking the 1775 Greenhouse.
Although we now have enough data to make a case for a preexisting structure,
much work and research must still be executed in order to truly understand the anomalies
discovered with is preliminary investigation. The primary objectives were successfully
attained by establishing the presence of both intact stratigraphy and intact fossil pollen
within the stratigraphy. The final report from the botanical sampling is forthcoming and
will allow us to have an even greater understanding of the cultural contribution this
structure has preserved beneath its floor. It is imperative that these questions continue to
be investigated and explored. Without further information we cannot fully address to
what extent this area is significant. The material recovered has been of great interest and
value, however there is far more data that needs to be collected in order to validate and
support these exciting, new, developing theories.
During our excavations we have discovered that there is far more intact below the
surface than we had even hoped. At this time, there has not been enough information
recovered to be able to make any clear interpretation. The material collected tells us there
is a great deal of structural activity taking place in this location prior to the 1784 redesign
of the building. Based on the new evidence indicating the presence of multiple structural
elements that are incongruent with the structure currently standing or its former version,
this activity no longer seems to make sense in association with the earlier phase of the
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Greenhouse. We now have enough evidence to support a fourth, mid-18th century
structure in this same location with a currently unknown function. Further archaeological
investigation is required to retrieve the necessary information to formulate a proficient
and intelligent interpretation of this new data.
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Chapter 5
Management Recommendations
All three test units that were excavated during the Phase II archaeological testing
of the interior rooms of the Wye Greenhouse (18TA314) contained archaeological
deposits. The three test units have proven that the archaeology within the interior of the
Wye Greenhouse is intact, and extends to a depth approximately 2.5 to 3.0 ft below the
current surface. The intact archaeological deposits include the 18th century construction
and redesign of the Greenhouse, the 18th and 19th century occupation and usage of the
Greenhouse, as well as the modern day use of the Greenhouse.
Archaeological discoveries made during the course of this project are particularly
significant in terms of social and utilitarian use of the structure. The soil matrixes have
been confirmed to posses a high level of preserved fossil pollen remains. The superior
levels of botanical preservation associated with this rare and significant structure make
preservation measures particularly critical. The testing on the interior has shown that
there is still much information to be gained archaeologically from the area. Potentially
significant data relating to the use of the area prior to the current structure’s construction
and the evolution of use of the current structure has proven to be intact. Based on these
determinations, the intact archaeology within the Wye Greenhouse should be interpreted
as direct evidence for its continued inclusion on the National Register of Historic Places,
under Criterion D (information potential).
Wye Greenhouse – Structure Specific Recommendations
•

The paving bricks which were once used as a walkway and are original to
the structure are deteriorating and breaking-up. We recommend the most
immediate way to minimize further damage to the paving bricks is to
minimize their use. By this we mean, not only minimize the amount of
foot traffic on these paving bricks, but also to avoid carrying heavy
materials such as potted plants on the brick surfaces as much as possible.
The best way to preserve these paving bricks is by not using them.

•

Similarly, the bricks associated with the hypocaust should not be walked
on either. The bricks for the hypocaust are in a similar condition to the
paving bricks. We recommend the same for the hypocaust bricks that we
did for the paving bricks. The less activity these bricks are subjected to,
the better they will be preserved.

•

We continue to recommend the placing of gutters and downspouts as a
means of mitigating water based structural damage to the Greenhouse.
This is a non-invasive measure that is impermanent and easily reversed if
so desired. This would alter the appearance of the Greenhouse only
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slightly and it would save the foundation of the structure from further
water saturation and deterioration.

Wye Greenhouse – Archaeology-Specific Recommendations
Phase II archaeological testing detailed in this report has shown that the
archaeological record immediately underlying the Greenhouse’s interior dirt walking
surface is intact. In addition, these archaeological resources have the distinct potential to
add significantly to the body of historical knowledge concerning the Greenhouse’s
multiple design phases, as well as knowledge concerning its social use throughout the
18th and 19th centuries. Significant archaeological deposits related to the Greenhouse’s
enslaved African-American inhabitants were located in the interior of the Greenhouse’s
north shed/slave quarter. This deposit was from an intact living surface containing
paleoethnobotanical remains relating to the use of the space and what kinds of plants
were being grown within the living space by the slaves. In addition, significant
archaeological deposits related to the c. 1790s Lloyd family use of the Greenhouse were
also found in the main room of the Greenhouse. Archaeological deposits located in the
center block and to the west within the structure have provided evidence of the original c.
1770s Greenhouse design, as well as the 1784 redesign. Intact archaeological resources
within the Wye Greenhouse should be read as archaeologically significant and
historically valuable.
If the preceding structure specific recommendations are followed, there would be
effectively two years to mitigate/sample the Greenhouse’s intact archaeology to a greater
extent. Strategies outlined below are recommended to gain further historical knowledge
of the Greenhouse, and to provide a time frame and knowledge base from which to
further diagnose structural damage to the Greenhouse as a result of standing ground
water.
Greenhouse – Interior Archaeology
•

Any disturbance to the intact archaeological deposits should be avoided.
We recommend that the dirt floors of the interior Greenhouse be left as
intact as possible. Any alterations to the interior of the Greenhouse should
attempt to minimize the impact on archaeological resources.

Greenhouse South Interior
•

We recommend placing a maximum of four more test units on the interior
of the Greenhouse. The placement of these units would allow for the
pursuit of further information regarding the pre-existing structure found
having archaeological remnants under the current Greenhouse. This would
greatly increase our understanding of the development of the land over
time and how the family lived prior to the reorientation of the property.
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•

These units should be strategically placed in such a way as to minimize
the impact on archaeological material unrelated to the pre-existing
structure. The collection of paleoethnobotanical remains should continue
and analysis of said remains should be mandatory in any future proposals
for excavation. Provisions should be made for collection and analysis in
proposed budgets and research proposals.

•

There are voids under the surface of at least the main portion of the
Greenhouse and the eastern wing. These voids were created by burrowing
animals such as groundhogs. We recommend avoiding these areas and
seeing that they are not heavily trampled. It is also recommended to avoid
setting heavy objects on them for extended periods of time. This may
cause sink holes potentially injuring someone and causing irrevocable
damage to the integrity of the archaeology.

•

Ground Penetrating Radar (GPR) can be used to discover important
features buried beneath the surface without an impact on the deposits in
the ground. We recommend that GPR be preformed to limit the extent of
the disturbance to the intact archaeology. This is currently in the process
of being scheduled but still has yet to been performed.

•

Intact pollen and macro botanical remains have survived in the natural
stratified levels. The preservation of these remains is essential to fully
understand the use of the interior of the Greenhouse. We recommend that
these intact remains are not disturbed unnecessarily. This disturbance
would be caused by the alteration of the natural stratigaphy or by
introducing chemicals that might contaminate/affect the deposits.

North Shed/Slave Quarter
•

The placement of 2 additional units within the interior of the
Greenhouse’s north shed/slave quarter would add to interpretations
developed in this report. We recommend that one unit be located near the
slave quarter’s hearth and another be located along the south wall. The
exact location of these proposed units should be placed in consultation
with Raymond Canetti. This consultation process would ensure that all
parties gather relevant information concerning the Greenhouse’s history
and structural integrity.

Greenhouse—Exterior Archaeology
•

As a general rule any significant disturbance to intact archaeological deposits
should be avoided.
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•

The placement of 2 additional exterior units to the south and 2 exterior units to the
west of the Greenhouse would add to interpretations developed in this report. In
addition, the exact location of these proposed units should be placed in
consultation with Raymond Canetti. This consultation process would ensure that
all parties gather relevant information concerning the Greenhouse’s history and
structural integrity.

•

Future archaeological investigations located to the south façade of the Greenhouse
should follow a review of known and relevant Lloyd family historical documents.
This strategy would refine research questions and inform the placement of
archaeological excavation units.

•

Prior to future archaeological investigations located to the south façade of the
Greenhouse, a number of non-invasive research techniques may prove useful.
Ground Penetrating Radar (GPR) and or a LIDAR survey of the landscape may
locate below ground archaeological resources and better inform future research
questions.
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Figure 22- Greenhouse with Recommended Units for Future Work – The above map shows the location of the seven Test Units
excavated in 2008, the three Test Units excavated in 2009, and also includes potential locations of test units recommend in the
management recommendations.
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Appendix B:
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Appendix C:
ARTIFACT CATALOG
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Unit

Level

Feature

Bag #

Item #

Mcode

Type

Description

Mammal
Brick General

1
1
1
1
1
1
1
8
8
8
8
8
8

G
G
G
G
G
G
G
A
B
B
B
B
B

8
8
8
8
8
8
8
12
13
13
13
13
13

1
2
3
4
5
6
7
1
1
2
3
4
5

810001
760000
609999
810000
820001
840099
840002
609999
810006
609999
630083
710000
630003

Bone Frag
Brick
Flat Glass
Bone Frag
Shell Frag
Wood
Wood
Flat Glass
Bone Frag
Flat Glass
Round Bottle
Nails, General
Bottle Glass

8

B

13

6

713000

8
8
8

B
B
B

13
13
13

7
8
9

120001
730002
820001

8
8
8
8
8
8
8
8

C
C
C
C
C
C
C
C

14
14
14
14
14
14
14
14

1
2
3
4
5
6
7
8

120001
840000
870002
870002
840000
710000
760000
609999

Nails, General
Coarse Earthen
Ware
Mortar
Shell Frag
Coarse Earthen
Ware
Wood
Plant Remains
Plant Remains
Wood
Nails, General
Brick
Flat Glass
Coarse
Earthenware
Coarse
Earthenware

8

F19B

15

1

123000

8

F19B

15

2

120001

Form

Oyster
Unidentifiable
Worked, other
Rodent
Round Frag
Wine/Liquor Frag
Modern
(wire)

Quantity

1
1
1
5
1
1
2
3
1
7
1
8
1

Comments

Rib

Broken from one piece

2

Unglazed
Modern
Oyster

8500

2
7
1

Terracotta

Unglazed

8500

5
6
1
1
1
1
1
1

Terracotta

Seeds and Nuts
Seeds and Nuts

Brick General

Aboriginal

1

Unglazed

1

Walnut

Diseased
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8
8
8
8

F19B
F19B
F19B
F19B

15
15
15
15

3
4
5
6

120001
810006
820001
630003

8
8
8
8
8
9
9
9

F19C
F19C
F19C
F19C
F19C

17
17
17
17
17
18
18
18

1
2
3
4
5
1
2
3

120001
820001
840002
609999
630003
609999
870002
710000

20A
20A

18
19
19

4
1
2

713000
910001
840000

9

20A

19

3

120001

9
9
9
9
9
9

20A
20A
20A
20A
20A
20A

19
19
19
19
19
19

4
5
6
7
8
9

120001
840003
980000
910000
820001
712000

9
9
9
9
9
9
9

20A
20A
20A
20A
20B
20B
20B

19
19
19
19
20
20
20

10
11
12
13
1
2
3

713000
760000
730002
609999
910001
960000
840000

9
9
9

A
A
A
A

Coarse
Earthenware
Bone Frag
Shell Frag
Bottle Glass
Coarse
Earthenware
Shell Frag
Wood
Flat Glass
Bottle Glass
Flat Glass
Plant Remains
Nails, General

Unglazed
8500
Rodent
Oyster
Wine/Liquor Frag

1
1
1
1

Terracotta

Unglazed
8500
Oyster
Worked, other

1
4
4
2
1
4
2
1

Terracotta Black Interior

Wine/Liquor Frag
Seeds and Nuts

Modern
Nails, General
(wire)
Iron
Form Identifiable
Wood
Coarse
Earthenware
Unglazed
8500
Coarse
Earthenware
Unglazed
Wood
Natural
Synthetic/Recent Material
Iron
Shell Frag
Oyster
Nails, General
Cut
Modern
(wire)
Nails, General
Brick
Brick General
Mortar
Modern
Flat Glass
Iron
Form Identifiable
Copper
Wood

Diseased
Walnut

1
9
10

Chain links

2

Terracotta

1
1
1
3
1
1

Terracotta
Root Casing
Plastic

2
2
7
5
6
1
2

Chain links
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9
9
9
9
9
9
9
9

20B
20B
B
B
B
B
B
B

20
20
21
21
21
21
21
21

4
5
1
2
3
4
5
6

760000
730002
840000
820001
840003
810001
710000
609999

9
9
9
9
9
9
9
9
9

B
C
C
C
C
C
C
C
D

21
22
22
22
22
22
22
22
23

7
1
2
3
4
5
6
7
1

120001
630082
609999
630003
710000
840001
980000
770000
609999

9
9
9
9

D
D
D
E

23
23
23
24

2
3
4
1

120001
710000
980000
609999

9
9
9
9
9
9
9
9
9
9

E
E
E
E
E
E
E
E
F
F

24
24
24
24
24
24
24
24
25
25

2
3
4
5
6
7
8
9
1
2

120001
760000
752004
820001
910000
840099
820000
710000
760000
730002

Brick
Brick General
Mortar
Modern
Wood
Shell Frag
Oyster
Wood
Natural
Bone Frag
Nails, General
Flat Glass
Coarse
Earthenware
Unglazed
8500
Round Bottle
Round Frag
Flat Glass
Bottle Glass
Wine/Liquor Frag
Nails, General
Wood
Worked, other
Synthetic/Recent Material
Tile
Tile, General
Flat Glass
Coarse
Earthenware
Unglazed
8500
Nails, General
Synthetic/Recent Material
Flat Glass
Coarse
Earthenware
Unglazed
8500
Brick
Brick General
Stone
Worked for Flints
Shell Frag
Oyster
Iron
Wood
Unidentifiable
Shell Frag
Nails, General
Brick
Brick General
Mortar
Modern

2
3
11
3
1
1
1
8

Root Casing

Diseased

1
1
5
1
3
2
5
1
18

Terracotta
Brown

4
1
1
11

Terracotta

5
2
1
2
1
4
1
1
5
10

Terracotta

Green Paint
Plastic

Plastic
Diseased
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9
9
9
8
8
8
8
8
8
8
8
8

G
G
G

H
H
H
H
H

27
27
27
29
29
34
34
35
35
35
35
35

1
2
3
1
2
1
2
1
2
3
4
5

810000
730002
760000
760000
730002
760000
840000
820001
820000
710000
730002
760000

8

H

35

6

120001

8

H

35

7

120001

F22
F22
F23
F23

Bone Frag
Mortar
Brick
Brick
Mortar
Brick
Wood
Shell Frag
Shell Frag
Nails, General
Mortar
Brick
Coarse
Earthenware
Coarse
Earthenware

Modern
Brick General

1
1
2
9
7
1
2
7
8
2
1
2

Unglazed

2

Modern
Brick General
Brick General
Modern
Brick General
Oyster

Unglazed

8500

2

Glazed
W/ Brick and Mortar

Terracotta
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Appendix D:
CORRESPONDENCE WITH DR. HEATHER TRIGG
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Heather Trigg <heather.trigg@umb.edu> Tue, Jul 14, 2009 at 5:25 PM
To: Mark Leone <MLEONE@anth.umd.edu>
Cc: Amanda Tang <atang@anth.umd.edu>, Jocelyn Knauf <jknauf@anth.umd.edu>, John Blair
<jblair119@gmail.com>, Stephanie Duensing <stephanie.duensing@gmail.com>

Dear Mark et al.,
Sue has processed and begun to look at the pollen from the Greenhouse. While
I try to get her just to count pollen without doing ids - just to get the
preservation assessment, she's been doing them anyway. She looked at level F
(I believe that's the earliest layer of the Greenhouse); she's counted 200
grains - usually we do 300 so she'd not done looking yet. The preservation
for this layer is quite good, just under 10,000 grains/gram. We usually
want at least 1,000 grains/gram and many garden samples I've seen have been
in the 400-500 grains/gram range. This is good news.
Now for the not so good news - the taxa she's found are generally weedy taxa
- cheno/am, pine, ragweed, plantago,oak, willow, alder, Asteraceae family to
name a few. 1 each of clover and a European-introduced cereal. There are
some interesting finds - Nuphar - water lily, impatiens (1 grain each), Rose
family (could be roses, cherries, plums, wild cherries, raspberry or weedy
plants such as cinquefoil), several from the lily family (lilies, daffodils,
tulips, onions, and some non-domesticated plants). No citrus, at least yet.
Sue started examining the slave quarter pollen. The preservation there is
not as good as the greenhouse, but still not bad.
As far as any interpretation of this - I think that is premature because of
all the difficulties in interpreting single grains of anything - but
preservation does look good.
Best wishes to all,
Heather
-Heather Trigg, Ph.D.
Research Scientist
Fiske Center for Archaeological Research
University of Massachusetts Boston
Boston, MA 02125
Phone: 617 287 6838
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