IN MEMORIAM

CARLYLE

SHREEVE SMITH (1915-1993)

Carlyle Shreeve Smith died following coronary by-pass surgery on December
13, 1993. He was 78 years old.
Carlyle was born in Great Neck, Long Island, the only child of middle class
New Englanders. He received his B.A. in anthropology from Columbia University.
World War II interrupted his studies. Carlyle served in the U.S. Army Air Force
and, after completing his coursework in 1947, accepted a position at the
University of Kansas as a part time instructor in their sociology department and
a part-time Curator of Archaeology in their Museum of Natural History.
At that time, he was the only anthropologist in Kansas and a pioneer in the
discipline's state and regional development. He designed and organized exhibits
for the museum, directed annual excavations in Kansas and South Dakota,
established an undergraduate
major in anthropology in 1950, and a doctoral
program in 1964. He remained with the university until his retirement in 1980.
Besides Plains prehistory, Carlyle's other areas of specialization were EuroAmerican trade goods, especially firearms and gunflints, and the archaeology of
Easter Island and the East Pacific. He was one of an international
team of
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scientists on Thor Heyerdahl's Norwegian Archaeological Expedition to Easter
Island and the East Pacific in 1955-1956. In New England, however, Dr. Smith is
remembered most for his doctoral dissertation, "The Archaeology of Coastal New
York" (1950).
Of greatest importance is his study of the region's aboriginal ceramics. When
I was a student at New York University, Carlyle's type descriptions were
considered the primer of prehistoric pottery in southern New England and
southern New York. They still are. Although over 40 years old, carlyle's pottery
publications have weathered the tests of new data and are still relevant. They
are frequently cited by local researchers to establish the cultural framework of
a specific site or region.
Carlyle is survived by his wife of 51 years, Judith Pogany Smith, their two
children, Evan and Pamela, and three grandchildren.
Lucianne Lavin

EDITOR's CORNER
This year's Bulletin features articles that deal with the four major phases
of archaeological endeavor: Preservation, Excavation, Analysis, and Interpretation.
Tony Ardito's paper on "Reducing the Effects of Heavy Equipment Compaction on
Buried Archaeological Sites" is an important contribution to CRM (cultural
resource management) studies. Cultural Resource Management is contract archaeology -- archaeology that is performed to find, salvage, or preserve sites on land
that is scheduled to be disturbed by the installation of gas or oil pipelines,
housing developments, dams, roadways or any other subsurface activities, if the
activity falls under a specific federal, state, or town ordnance that protects
archaeological (i.e., cultural) resources.
Ardito's study tests an experimental technique for short-term protection of
archaeological sites from the effects of compaction during construction by trucks,
backhoes, and other heavy equipment. His results provide important insights for
long-term protection of sites as well.
John Pfeiffer's article on the Spencer site rescue operations provides a
glimpse of CRMexcavation techniques and how salvage archaeology may be accomplished under the most adverse weather conditions and time restraints. Lavin and
Kra's paper on prehistoric pottery from sites within the greater Quinnipiac Valley
discusses the analysis and interpretation of museum collections with little provenience in terms of what they can tell us about cultural boundaries and human
interactions within the greater New Haven area.
The remaining five articles concern the geographic distribution and possible
function(s) of the mysterious edge-perforated artifacts first described in Bulletin
56 (Lavin 1993). Lyent Russell's article describes two additional objects from
coastal Connecticut, originally from his private collection and donated to the
Institute for American Indian Studies. The three articles by Charles Bello concern
similar edge-perforated
artifacts recovered from New Jersey sites. They are
reprinted courtesy of the Archaeological Society of New Jersey. Lucianne Lavin's
paper describes several such objects from the Bull collection, now housed at the
University of Connecticut.
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REDUCINGTHE EFFECTS OF HEAVYEQUIPMENT
COMPACTION
ON BURIEDARCHAEOLOGICAL
SITES
TONYARDITO
AJA CONSULTING

ABSTRACT
Many governmental agencies now require that our nonrenewable cultural resources be protected from
adverse impacts. The primary method of protection has been a program of data recovery designed to
identify and preserve the site through excavation. Alternative
methods of mitigation are now being
examined as a means of site protection.
These methods seek to preserve the resource in-place. The
study examines an experimental technique for short-term preservation
in place of archaeological
resources conducted during the construction of a gas pipeline. The technique was designed to protect
a site from the effects of heavy equipment compaction during construction.
INTRODUCTION
In recent years protection of our Nation's nonrenewable cultural resources
has become an important factor in the regulatory review process of many governmental agencies. Many of these agencies, acting under regulatory
powers
"granted" by Section 106 of the National Historic Preservation Act of 1966, now
require that investigation for cultural resources be conducted at project sites
prior to issuance of various permits to proceed.
Where these investigations uncover significant cultural resources that may
be threatened by the adverse effects of construction or other types of development, the reviewing agency usually requires that a method for mitigating the
affect be developed as a part of the overall project.
Mitigation measures have traditionally
consisted of a program of data
recovery designed to identify and preserve the resource through excavation
prior to its destruction from adverse impacts. The excavation provides data for
the continuing study of past cultures and it does "protect" a site in the sense
that the recovered materials are removed and preserved for future study. However, this type of archaeology is at best a methodological system of artifact
removal designed to salvage information before it is completely destroyed by
development. In addition, this method is limited to restraints
placed upon it by
such things as time, finances, and site conditions.
Recently, alternative methods of mitigation are being examined as a means
of site protection. These methods seek to preserve a site in-place, and include
measures for both short and long-term solutions. Preservation of the record inplace is also gaining acceptance with many State Historic Preservation Offices and
Federal agencies such as the Federal Energy Regulatory Commission (FERC), the
US Army Corps of Engineers and the National Park Service.
This paper examines a study using an experimental technique for short-term
preservation of a site in-place. The goal of the study was to design a program
to reduce the potential effects of compaction on buried cultural materials, caused
by the movement of heavy equipment through the site area during the construction of a natural gas pipeline. I designed and directed the study, while a Project
Review Specialist at the New York State Historic Preservation Office (NYSHPO)as
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a part of the Section 106 review of the Iroquois Gas Pipeline project. The study
was implemented between August and December, 1991 by Iroquois Gas Transmission Systems Inc. L.P. (Iroquois) as a part of its cultural resource management
program.
PROJECTBACKGROUND
The Iroquois pipeline, beginning in Iroquois, Ontario, Canada, extends
approximately 370 miles through northern and eastern New York state, western
Connecticut state, across Long Island Sound and onto Long Island, NewYork. Per
Section 106 requirements Iroquois conducted archaeological surveys to identify,
evaluate and protect historical and archaeological resources
as appropriate
throughout the entire pipeline right-of-way. Iroquois' cultural resource management program was one of the most comprehensive of its kind ever conducted in
the Northeast. The field surveys identified over 500 historic and prehistoric sites
in New York and Connecticut. Forty sites were found to be potentially eligible for
the National Register of Historic Places, and required that mitigation plans be
developed for their protection. A number of innovative measures were used to
avoid damage to the sites, including realignment of the pipeline right-of-way,
mechanical boring under sites, and use of the technique described in this study.
Where avoidance was not possible, measures were implemented to mitigate the
potential impact of construction activity on the site.
PURPOSEOF THE STUDY
The purpose of the study was to test an hypothesis which suggested that
the short-term burial of cultural materials under a protective overburden would
preserve those materials from damage by the effects of pressure and compaction
exerted by the movement of heavy equipment within the project area.
RESEARCHANDDESIGN
The first step in implementing the study was to outline an approach that
would allow heavy construction equipment to operate within the area of the
identified archaeological site while still preserving the site's integrity. This was
to be achieved through the layering of a protective covering, consisting of a
geo-synthetic filter fabric, and crushed stone fill, over the test areas. Although
the burial of the two test sites was to be for a relatively short period of time,
approximately three-four months, many of the factors that would normally be considered for a long-term site burial/preservation
were addressed prior to and
during this study. These factors included the following:
1. The possible

effects of compaction exerted by the movement of heavy
equipment on the buried site materials and underlying soils. In addition,
the resulting effects of compaction could change the moisture content of
the soil or effect the soil matrix. Changes in the soil matrix could then
affect the natural decay process of buried cultural materials. The possibility of changes to the matrix were continually monitored during the
study (Mathewson 1989).
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2. The effects of chemical and biological processes on soil conditions within
the test area that may alter the decay process of buried artifacts
(Mathewson 1989).
3. The selection of the proper covering material for the test area. The
covering material would help to minimize any inadvertent mixing between
the fill and existing soil. Any mixing could affect the preservation
qualities of the soil and introduce uncontrolled variables into the
experiment. In addition, the various classes of artifacts that are to be
preserved by the protective overburden must be defined. Information was
provided by Iroquois' archaeological consultant on the types of artifacts
recovered from the test sites during pre-construction
excavations. In
addition, a model which relates to change in the physical, chemical or
biological environment of a site, buried for preservation, to the impact
of that change on a specific site component or spatial relationship, was
examined prior to selecting the proper fill material (Figure 1).
4. The covering materials must also be chosen for their abilities to dissipate
the impact exerted by heavy equipment. Previous research has shown
that as the depth of fill increases, the pressure exerted by heavy equipment crossing the site is dissipated (Garfinkel and Lister 1983). It was
decided, for this study, that the fill would be placed at a uniform depth
in order to provide equal protection throughout each test area.
5. The effects of climatic changes, which may cause variations in soil conditions, should be monitored. Weekly visual inspections were made and
rainfall levels were recorded to monitor any climatic effects to the test
areas.
6. Information on the types of heavy equipment that are to be used during
construction, including whether the vehicle is tracked or wheeled, weight,
and the psi exerted by each vehicle was examined. This information is
useful in determining the qualities and type of protective overburden
needed to properly shield the test area. Previous research on soil stress
and surface loading revealed that soil stress reduced as depth increased
with a general loss of any effect at depths greater than 24" (Ebeid 1989).
7. As the weight of the fill chosen for the protective overburden also has
the potential to add compression effects to the ground surface, its psi
must also be determined. Information was provided on the psi exerted by
the weight of the selected fill covering. This information is useful in
determining the depth of the fill required to deter the possible effects
of compaction from heavy equipment.
THE FIELD EXPERIMENT
The methods of the study consisted of the collection of data on existing soil
conditions, data recovery of cultural materials, a regular system of test area
monitoring, collection of soil compaction data, and a system of preservation in
place. Two prehistoric Native American sites located within the pipeline rightof-way were chosen as the study's test sites. The test sites were chosen for the
diversity of the cultural materials found at both sites, which allowed assemblages
from distinct cultural periods to be examined for the effects of compaction as a
result of the movement of heavy equipment through the area during construction
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Figure

1. Logic-based matrix showing the post-burial effect of physical,
chemical, and biological processes on selected archaeological components
(from Mathewson 1989).
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(Figures 2 - 5).
Site 199-6-1 is a multi-component prehistoric site dating to the Late to
Terminal Archaic period. Cultural material recovered from the site included lithic
debitage, chipped stone, diagnostic projectile points, and biface fragments.
Diagnostic materials included two points from the Late Archaic Period: a
Brewerton type point, considered part of the Late Forest Archaic period (ca.
3,500-2,500 B.C.), and a Sylvan Stemmed type (ca. 2,400 B.C.- as late as 1,500
B.C.) (Ritchie 1971:16-18 & 129). Diagnostic material from the Terminal Archaic
Period included two Orient Fishtail points (ca. 1,043-763 B.C) (Ritchie 1971: 39).
The majority of the cultural materials (67%)were recovered from the Stratum I
level, which varied in depth from 20-32 cm (Cassedy 1993). In addition, evidence
of at least four prehistoric cultural features were recovered.
Site 199-6-1 was identified as covering an area of approximately 7,700 square
meters, of which approximately 2,000 square meters are within the right-of-way.
The entire site area that lies within the right-of-way was chosen for implementation of the experimental technique (Figure 4). The site is situated in the southcentral portion of a flat lobate terrace on the east side of Bay Creek, 1.8 km
southeast of its junction with the Hudson River at South Bay (Figure 4). Soils
at the site area are classified as Hudson-Vergennes silt loam, and are part of the
larger Hudson-Vergennes-Raynham association common in glacial sediments along
both sides of Bay Creek (USDA 1989). Hudson-Vergennes soils are typically
strongly acid to neutral in the surface layer, subsurface layer and the subsoil,
and strongly acid to moderately alkaline in the substratum (USDA 1989).
Soil profiles show a local variance with the type designation, primarily due
to the presence of a minor topographic rise extending from east to west across
the center of the site (approximately at the N240 grid line). The rise appears to
be the remnant beach ridge within the broader lake plain. This assumption is
supported by the definite increase of angular to sub-round gravel (small to large
pebbles) in test units located along this feature, with clastics presumably derived
from ice-rafted sediments (Cassedy 1991b). The soil matrix in the area of the rise
is comprised of sandy loam to loam rather than silt loam to clay loam. Soil profiles from the northern and southern sections of the site more closely approach
the type description, consisting of a finer matrix and a clay loam subsoil. A
well-developed B horizon is present in the beach ridge sediments, but was only
moderately developed to non-existent in the silts and clays (Cassedy 1991b).
Site 211-1-1 is a large multi-component prehistoric site dating to both the
Terminal Archaic (ca. 2400-700 B.C), and Middle-Late Woodland periods (A.D.3001550). Cultural material recovered from the site included chert and quartzite
flakes, diagnostic projectile points and fragments, including Levanna (ca. A.D.
600-1,400), Orient Fishtail (ca. 1,100-700 B.C.), and Sylvan Stemmed Type (ca.
2,400-to as late as 1,500 B.C.) points, bifaces, chert wedges, unifacially or
bifacially modified flake tools, fire cracked rock, grinding stones, lithic tools, and
over twenty-five hundred fragments of prehistoric ceramics, including cordmarked, fabric impressed, incised, stamped and punctated specimens. In addition,
evidence of over ten prehistoric cultural features or sub-plow zone soil anomalies
were identified.
The site was identified to span an area of approximately 82,500 square
meters, of which 20,102 square meters lie within the right-of-way and staging
area. Due to the size of the site, it was divided into three areas (Areas 1, 2 and
3) for the purpose of data recovery (Figure 5). Area 3 was in turn subdivided
into three separate areas, designated 3A, Band C. Area 3B, at the north end of
the site, measuring 1,115 square meters within the right-of-way, was chosen as
the section in which to implement the in situ- site preservation experiment.
Site 211-1-1 is situated within an agricultural
field located along the
southeast portion of a broad, 1.4km long section of the Roeliff Jansen Kill
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Figure 2. Location of site 199-6-1 in relation to the Iroquois Pipeline and
nearby known archaeological sites. Used by permission of Iroquois Gas.
Site specific information is considered confidential and not available
to the general public per NYSHPO guidelines.
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Figure 3. Location of site 211-1-1 in relation to the Iroquois Pipeline and
nearby known archaeological sites. Used by permission of Iroquois Gas.
Site specific information is considered confidential and not available
to the general public per NYSHPO guidelines.
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floodplain (Figure 5). The floodplain is bounded on the north and west by high
terraces consisting of Late Pleistocene deltaic and ice contact sediments, and
sediments deposited in or adjacent to the area of Glacial Lake Albany, which formerly occupied much of the lowland area on either side of the Hudson River, and
to the east by an active channel of the Roeliff Jansen Kill (Cassedy 1991a). Soils
at the site area are alluvial, consisting of fine sandy loam to fine to very fine
sands at the upper layers with very fine sandy loam to silt loam encountered at
deeper strata. They are classified as Linlithgo silt loam and occum loam (USDA
1989). Linlithgo silt loam is strongly to slightly acid in the surface layer and
subsoil and moderately acid to slightly acid in the substratum, while Occum loam
is very strongly acid to slightly acid throughout all strata (USDA 1989: 61, 75).
Pre-construction

Archaeological Testing

Prior to the beginning of pipeline construction, Phase I and II excavations
had been completed at each test site. In addition, a partial Phase III data
recovery excavation was also carried out on a designated portion of each site.
The cultural material recovered from these excavations was then analyzed for use
as a control.
At site 199-6-1, seventeen 1x1 meter units were excavated as a pre-construction control sample. Of this total, seven square meters had been excavated
during the Phase I and II data recovery. The additional ten 1x1 meter units were
excavated during the initial Phase III data recovery in the pipe-trench corridor.
At site 211-1-1, area 3B, data recovery for use as a control included a total
of sixteen 1x1 meter units excavated along the area to the west of and including
the pipe-trench corridor, followed by 41 square meters of block excavation and
topsoil stripping, in the area to the west of and including the pipe-trench corridor, to document features if present. A total of four square meters of excavation were completed during the Phase I and II data recovery. The additional
twelve 1x1 meter and the block excavations and stripping were completed during
the initial Phase III data recovery (Figure 5).
Pre-construction

Collection of Data on Soil Characteristics

Following the completion of the pre-construction archaeological excavations,
preparations began for the installation of the base covering and fill that would
be used to temporarily shield the test area of each site. Temporary flagging was
erected at each test area to prevent any inadvertent traversing of the sites
prior to the installation of the protective overburden.
A grid was surveyed and a system of benchmarks were staked out across
each test site in order to facilitate collection of data on soil characteristics and
compaction readings. Site 199-6-1 contained thirty benchmarks while site 211-1-1,
area 3B, contained twenty. Soil columns were collected from each benchmark, and
sent to Soil and Material Testing Inc.(SMT), a commercial lab in Castleton, NY,for
analysis. A series of tests, including particle-size count (sieve analysis: washed),
moisture content, and pH level were conducted on the samples to determine the
characteristics
of the soil at each test site. The results of the pre- and postconstruction data analysis were to be compared to determine whether construction
activity altered the characteristics of the soil at each test site.
A U.S. Army Corps of Engineers cone penetrometer was used to record the
shear strength of the soil, expressed in pounds per square inch (psi). The cone
penetrometer reads shear strength on a scale of 0-300 psi at one, three, six,
twelve, eighteen and twenty-four inch depths (Federal Highway Administration
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1975). Readings were taken at four positions (n,s,e,w,) at each benchmark.
Readings were recorded from a given position point until a measurement of 300
psi was reached (Norris and Holtz 1981). This data and subsequent post-construction readings were used to determine whether the soils at the test areas
had been compressed as a result of construction activity (Sanglert 1972).
Following a review of the current body of research on in situ site preservation techniques (Ebeid 1989; Hester 1988; Grosser 1991; Jensen 1976; Thorne
1991, 1989a, 1989b; Mathewson 1988; Mathewson, Gonzalez and Eblen 1992; Nickens
1991; Jacobsen 1991), a geo-synthetic woven textile filter fabric was chosen over
wooden matting as the base covering at each test site. The filter fabric was
chosen for the following reasons: fabric materials have sufficient pliability
allowing it to conform to the irregular surface contours of the landform without
a great deal of surface preparation and possible pre-construction
damage to
cultural resources; its light weight increases its maneuverability during installation and removal, and as it is a synthetic construction, it is chemically inert and
has a much greater resistance to damage from water erosion. The fabric also
serves to prevent any inadvertent mixing between the archaeological matrix and
the covering material (Koerner 1990).
A fill consisting of a layer of 1-2" diameter crushed blue quarry stone,
placed at a uniform depth of approximately two-feet, was chosen over an uncompacted fine-grained sand or soil as the protective overburden for the following
reasons: The crushed stone would not compact as much as a sand/soil fill would;
crushed stone will withstand adverse weather conditions to a greater degree than
sand/soil fill (i.e, stone will not turn into mud or erode during wet weather); it
offers a greater flexibility of movement (Le., its loose uncompacted state) which
would help to distribute the weight of construction vehicles more effectively than
sand/soil would, thereby reducing the impact to the original ground surface; and
lastly because crushed stone is chemically inert, negating any possible effects
to the soil characteristics.
Installation

of the Protective Overburden

Placement of the protective overburden began shortly after the completion
of pre-construction
data recovery and soil testing. Preparation of the test areas
consisted of the installation of the filter fabric, followed by the placement of the
crushed stone fill. Installation of the materials was closely monitored to maintain
its effectiveness as a protective measure.
During the placement of the fill, consideration was taken to avoid any
damage to the upper layers of the soil. The first step was to install the protective filter-fabric across the test area by hand. This procedure was followed
by the placement of loads of the crushed stone fill atop the filter fabric. A
bulldozer was then used to spread the fill ahead of it as it traversed the test
area. The fill was spread over the test area to a uniform depth of approximately
two feet. The installation process, repeated at both sites, was designed to prevent heavy equipment from crossing any unprotected portions of the test sites.
The protective overburden was installed over a two day period during
August 1991, across a portion of site 199-6-1, measuring 300' x 40'. At site
211-1-1, area 3B, the protective overburden was installed during September, 1991
over an area of the test site measuring 145' x 30'. Installation procedures at each
test site were monitored, including photo-documentation, by NYSHPO,Phenix and
Iroq uois staff.
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Construction

Phase

A system of weekly monitoring of the test areas was conducted by myself
and Phenix staff members during the entire construction period. Monitoring consisted of inspection of the protective overburden for signs of erosion and any
other visible effects of heavy equipment compaction on the covering fill, collection of additional soil data as necessary, the monitoring of rain gauges and
visual inspection for other possible effects to the protective overburden from
climatic changes, and the continued photo-documentation of the site. Staff members from FERC made an inspection visit to the test areas in September 1991.
Construction activity at the test sites began with the excavation of the pipetrench corridor by a backhoe. The backhoe straddled the trench-corridor
as it
excavated, piling the trench spoil along an unprotected area of the site, located
out of the test area. The next step consisted of a side boom moving across the
site, atop the protective overburden, lifting sections of the pipe and laying it
into the trench. This was followed by the welding of the pipe-joints, and the
subsequent back-filling of the trench by a backhoe and bulldozer. In addition,
various other pieces of heavy and light equipment traversed
the test areas
during construction, including light trucks, dump-trucks and gradalls.
Post-Construction

Monitoring and Field Methods

Pipeline construction was completed at site 199-6-1 in early November and
at site 211-1-1 in late October. Upon completion of construction activity, the
protective overburden was removed from both test areas. Removal of the overburden, executed as a reversal of the steps used during the installation process,
was monitored and photo-documented by staff from both Phenix and the NYSHPO.
No visible damage to the test area soil was observed during this phase.
Following the removal of the protective overburden the original benchmarks
were relocated at each site. Post-construction soil samples and cone penetrometer
readings were collected in the same manner as those of the pre-construction
samples. In addition, the final phase of the archaeological data recovery was
carried out within each test area and at previously designated areas of each site
that had been traversed
by construction vehicles, but lying outside of the
protected (overburden covered) areas.
The final phase of data recovery began at both test areas in early to midNovember, 1991. At site 199-6-1, post-construction data recovery included 14 1x1
meter units. Post-construction data recovery at 211-1-1 consisted of the excavation of thirty-one 1x1 meter units, followed by stripping of the plow zone from
approximately eighty-three square meters of the test area to expose the surface
of the buried A horizon and document features. Four additional 1xl meter units
were subsequently excavated to document the contents of the buried A horizon.
RESULTS
The data collected from pre- and post-construction testing was analyzed and
compared to determine to what extent, if any, compaction caused by the movement of heavy equipment through the test areas may have affected the soil and
buried cultural materials located within it.
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Analysis of Recovered Archaeological Materials
Cultural material recovered from the post-construction
data recovery phase
was shipped to Garrow's laboratory facilities for analysis. This material was compared to the material recovered during pre-construction
excavations. The results
of this comparison were used to determine whether the effects of heavy equipment compaction on buried cultural materials, during a brief period of construction impact, were successfully prevented or lessened through the use of shortterm in situ site preservation methods.
An approximately 5%sample of the total lithic artifacts recovered at each site
was selected for analysis. At 211-1-1, the sample consisted of 200 pieces, out of
a total of 4,235 lithic artifacts; and at 199-6-1, 350 pieces, out of a total of 6,574
lithic artifacts. The analyzed material consisted of fragments of stone tools, flakes
and projectile points. In addition to lithic materials, a sample of ceramic materials
from 211-1-1 was also selected for analysis.
The samples of lithic material were analyzed, both macroscopically and microscopically, under 10%-30%magnification for signs of edge damage. In addition, all
of the artifacts from each site were visually scanned, by laboratory technicians,
as they were cataloged. Both the macroscopic and the microscopic analysis looked
for fresh, unpatinated flake scars along the edges of an artifact that are likely
to result from post-occupational damage.
Garrow reported that their analysis did not identify any apparent difference
in edge damage characteristics
between pre- and post-construction
lithic assemblages, either macroscopically or microscopically, from the protected areas. Their
analysis revealed that there was a low but consistent frequency of edge damage
in both assemblages, but that they were unable to identify the agent of damage.
According to their report possible agents of damage could include farm equipment, construction equipment, archaeological tools, and the movement of artifacts
against each other in bags during transport. However, the damage detected was
judged to be negligible.
Artifacts recovered from the previously designated areas of each site that
had been traversed by construction vehicles, but lying outside of the protected
(overburden covered) areas were also examined both macroscopically and microscopically, under 10%-30%magnification for signs of edge damage. A large number
of this material exhibited a much higher frequency of edge damage and visible
breakage than the artifacts
recovered
from the protected areas. Previous
research (Ebeid 1989; Garfinkel and Lister 1983) had also shown that artifacts in
unprotected areas would experience a greater deal of damage from the effects of
heavy equipment compaction. So the results were what had been expected.
In addition to the lithic analysis, Garrow generated some information on the
distribution of artifact weights directly correlated with size. An examination of
this data revealed that there was little change in the average weight, in relation
to size, between artifacts recovered from pre- and post-construction excavations.
A ceramic sample consisting of fourteen sherds, thirteen of which were less
than 1/2" in diameter, was taken from site 211-1-1 area 3B during post-construction data recovery. At site 199-6-1, only a single sherd less than 1/2" in
diameter was found. Garrow reported that the sherds were predominantly from
buried contexts that buffered them from any potential compaction effects. Due to
the small sample size and small artifact diameter, the ceramic assemblages did not
appear to have much potential to add to the analysis of the test data. However,
when compared to the larger sample set recovered from the rest of site 211-1-1,
numbering over 2,500 specimens, the analysis of the area 3B ceramics did not
display any apparent evidence of damage caused by the effects of compaction
that would set it apart from the rest of the samples. Analysis of the ceramic
samples was completed by Laureen A. Labar Kidd of the University of Maine at
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Farmington, Department of Social Sciences and Business.
Analysis of Data on Soil Characteristics
Post-construction soil columns were collected and sent to SMT for pH level,
percentage of moisture and particle size analysis. The results of the tests were
compared with similar data collected from pre-construction soil samples. Analysis
of the samples for pH revealed that the post-construction soil characteristics of
each test area had undergone slight variations in pH levels, becoming slightly
less acidic than pre-construction levels.
Analysis of the percentage of moisture in the soil was completed during the
post-construction phase. It was determined that soil samples would be collected
at each test site from within the previously buried test area and also from an
area outside of it. The results of the analysis were then compared to determine
to what degree if any the percentage of moisture in the soils had been altered
as a result of burial and construction activity.
The results of the analysis revealed that the percentage of moisture content
was slightly less in the area of each site that had been protected by the overburden. However, this change was so negligible that no significant chemical
transformation occurred to the soils at either of the test sites. The percentage
of moisture in the soil at each test site varied slightly between on and off test
area samples. Off-site sampling at 199-6-1 produced a composite reading of 28.9%
of moisture in the soil, while on-site sampling produced a reading of 21.9%.At
211-1-1, the off-site sampling produced a reading of 23.4%of moisture in the soil,
while a reading of 21.1%was obtained from on-site sampling.
The slight variation in percentage of moisture appears to be caused by the
soil within the test areas becoming drier as a result of being buried under the
protective overburden for approximately three months. However, the results could
also be attributable to variations in the reading due to seasonal changes in the
soil or to recent rain activity, just prior to the period of soil sample collection,
which may have increased the moisture content and the acidity of the off-site
sample. The percentage of variation in moisture content at each test site is so
slight that the preservation qualities of the soil do not appear to have been
altered. As this particular type of testing can also be effected by weather conditions, monitoring of climatic and seasonal changes was necessary. The total
recorded rainfall during the period August 9, 1991-November 21, 1991 was 10.99"
at site 199-6-1 and 8.37" at site 211-1-1. These totals were less than the previously recorded average rainfall of 13.96", as reported by the USDAfor the
same period during the years 1957-81 (USDA1989).
A comparison of pre- and post-construction soil sieve analysis (washed) test
results at both test sites displayed little change in the particle size of each test
area's soils. The percentage of soils passing through the sieve at measurements
of 1", 1/2", 1/4", #10, #40 and #200 remained fairly constant with only slight
variations in the percentage passing through the smaller #40 and #200 sieves.
Analysis of the data reveals that particle size remained fairly constant at each
test site and illustrates that the test site soils did not experience a great deal
of compaction during the period of construction activity.
A comparison of pre- and post-construction
cone penetrometer readings
revealed variations in the shear strength, expressed in psi, of the test area soils.
In general, post-construction
readings revealed the test area soils to have
remained static or become slightly less compacted than pre-construction levels.
However, there were small areas of site 211-1-1 that were slightly more compacted
than pre-construction levels.
At site 199-6-1, analysis of pre- and post-construction
readings revealed

COMPACTION
ON SITES

19

that the test area soil covered by the protective overburden was in general less
compacted than its pre-construction
levels at all depths. Analysis of the data
reveals that 73.61%of all of the pre-construction samples had reached the maximum reading of 300 psi by a depth of 6"; with the remaining 26.39%reaching a
reading of 300 psi at a depth of 12". In contrast, post-construction data reveals
that only 9.72% of the samples had reached the maximum reading of 300 psi by
a depth of 6" and only 54.17%of the total samples had reached readings of 300
psi by a depth of 12". The remaining 45.83%of the samples required depths of
18" and 24" before reaching the maximumreading. Analysis of the post-construction readings for soil that had not been protected by the overburden revealed
a general tendency to be slightly more compacted than its pre-construction levels
at all depths.
Analysis of the cone penetrometer readings for site 211-1-1, area 3B, reveal
that the soil at a depth of 1" appears to be slightly less compacted than its preconstruction levels across most of the test area. However readings show that
some portions of the western edge of the test area were slightly more compacted;
there were also portions of the test area where the pre- and post-construction
readings remained fairly static.
Analysis of the data at site 211-1-1 for all depths reveals that 48.33%of all
of the pre-construction samples had reached the maximumreading of 300 psi by
a depth of 6" with 73.75% reaching 300 psi at a depth of 12"; the remaining
26.25% reached the maximum reading at depths of 18" (25%) and 24" (1.25). In
contrast, post-construction data reveals that only 45%of the samples had reached
the maximum reading of 300 psi by a depth of 6" inches and only 73.25%of the
total samples had reached a reading of 300 psi by a depth of 12". The remaining
26.25%of the samples required depths of 18" and 24" inches before reaching the
maximumreading.
Due to space limitations and the large sample size of cone penetrometer
readings (approximately 890 individual readings for site 199-6-1, and 590
individual readings for site 211-1-1) a random sample of approximately 12%was
selected from each data set to illustrate the variations in pre- and post-construction psi readings (Tables 1, 2 and 3).
The results of the compaction analysis were discussed with the technical
support staff of the cone penetrometer manufacturer (Soil Test Inc, Lake Bluff,
Illinois). It was the opinion of the manufacturer's technical staff that the slight
change in shear strength of the soil, leading to a less compact nature at each
test site, was due to the increased downwards and sideways pressure exerted by
the weight of the fill being spread over the test areas. This additional weight on
the soil had the effect of temporarily pushing the soil particles together like a
spring, ready to rebound to their original positions when the fill was removed.
Variations in pre- and post-construction readings may also be attributable
to the fact that soil particles each have a slightly different rate of rebound. An
additional factor which may have effected the sample data at the one inch depth
is the amount of rainfall that occurred at the site just after the removal of the
protective overburden. This may have given the soil closer to the surface a
slightly less dense character at the time that the readings were collected.
The similarity in pre- and post-construction readings for site 211-1-1, area
3B, may be due to the site being used primarily as an agricultural field. The soil
in this area would generally be less compacted to start with due to its yearly
turning through plowing activities. This less dense layer of upper soil would
have helped to further modify the possible affects of heavy equipment compaction. Analysis of the data have shown that the changes in pre- and post-construction compaction readings at each site were so slight that they do not appear
to have had any major effect on the characteristics of the test area soils or on
the condition of the buried cultural materials.
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TABLE 1. SITE 199-6-1 SAMPLING OF PRE- AND POST-CONSTRUCTION
READINGS

CONE PENETROMETER

DEPTH
Benchmark #

1"

3"

6"

12"

18"

7

Pre
Post

100
117.5

205.5
227.5

300
300

15

Pre
Post

87.5
45.5

147.5
165

275
205

300
290

300

Pre
Post

80
101.25

160
155

300
225

280

300

Pre
Post

87.5
80

152.5
105

300
177.5

262.5

270

Pre
Post

67.5
80

202.5
105

300
145

300

22
27
30

24"

300

*Data was calculated using the mean of the four readings taken at each
benchmark and depth.

TABLE 2. SITE 211-1-1 SAMPLING OF PRE- AND POST-CONSTRUCTION
READINGS
Benchmark #
2

Pre
Post

1"

DEPTH
3"

6"

230
65

300
192.5

300

222.5
120

260
212.5

300
300

166.66
142.5

233.33
190

300
252.5

300

12"

18"

CONE PENETROMETER

24"

6

Pre
Post

77.5
75

13

Pre
Post

132.5
72.5

Pre
Post

57.5
45

202.5
52.5

275
56.25

300
137.5

255

300

Pre
Post

60
47.5

205
61.25

277 .5
73.75

300
151. 25

262.5

300

18
20

*Data was calculated using the mean of the four readings taken at each
benchmark and depth.
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TABLE 3.

MEAN PENETROMETER READINGS FOR ALL BENCHMARKS WITHIN
PROTECTIVE OVERBURDEN AT SITES 199-6-1
AND 211-1-1

1
Site 199-6-1 1
Penetrometer
readings
1Depth
Pre-construction
Post-construction

1
1

I

1
1

300

I
1

I

1
1
1
readings(mean)
for all benchmarks within area of the protective overburden
I"
16"
112"
118"
124"
1Depth
13"
197.41
198.51
237.71
291.71
Pre-construction
120.71
283.2
2921
Post-construction
195.21
252.81
841
1
*The mean was calculated
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THE AREA OF THE

1
1
1
1
1
1
(mean) for all benchmarks within the area of the protective overburden
2411
1"
3"
18"
16"
112"
84.9
173.31
278.61
3001
286.7,
82.9
144.81
258.41
1941

1
1
Site 211-1-1
Penetrometer

ON SITES

1
by averazine

1
1
all data for a given depth

1
1

300
300

1

I

CONCLUSIONS

The results of the field study have shown that in instances where construction impact will occur over a relatively brief time span the effects of heavy
equipment compaction on buried cultural material may be prevented or reduced
by short-term preservation in-place techniques. In addition, the results of this
study may be used to justify reduction of over-all project time by allowing a
site, identified through preliminary testing, to be buried rather than undergo a
lengthy mitigation. This technique would serve to protect the integrity of the site
during construction and leave it intact afterwards.
The cost of this alternative method would need to be evaluated against the
cost of a mitigation consisting entirely of data recovery. However, in cases where
time is a factor, use of the filter fabric and fill may allow construction to be
completed at an earlier date.
The cost of implementing this method would vary from site to site depending
on some of the following factors: the amount of data recovery necessary to adequately document the site based on cultural materials and features encountered,
occupation duration and site use; the quantity of overburden materials required
to sufficiently protect the site area; the cost of installation, monitoring and
removal of the protective overburden; the cost of archaeological reports and
laboratory analysis; the characteristics of the site soils: the cost of soil sample
data collection and analysis; and lastly, the depth at which buried cultural
materials are found. The last factor is very important due to the fact that cultural materials found at deeper depths will be less affected by surface compaction than those found closer to ground level.
The cost of the study included an expenditure for Phase III excavations.
These excavations were necessary in order to determine if the technique was a
feasible alternative to mitigation through data recovery. Expenses for a Phase III
excavation would most likely not be necessary in any future use of this technique as an alternative mitigation method; The site would need only to be adequately identified, followed by implementation of a program of preservation in-
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place. Again, I would like to emphasize that while a program of in situ preservation may be developed based on the techniques discussed in this study, it
would need to be individually designed to the unique conditions of each site.
An analysis of the cost of implementing this method compared to the cost of
a Phase III data recovery plan reveals that the in situ preservation method
(including costs for a Phase I and II survey program, and installation, monitoring
and removal of the protective overburden) would have resulted in a reduction
of the total cost of mitigation at each of the test sites (Figure 6). These figures
do not reflect the savings in overall project cost that could occur from the possible reduction in "down-time" by construction crews waiting for archaeologists
to complete data recovery. Depending on the size of a project, these savings
could be substantial.
SUMMARY
ANDRECOMMENDATIONS
The purpose of the study was to test a hypothesis which suggests that the
short-term burial of cultural materials under a protective overburden would
preserve those materials from the effects of the movement of heavy equipment
over the site during pipeline construction. Two sites, 199-6-1 and 211-1-1, were
chosen as the test areas due to the diversity of the cultural materials found at
each site. This diversity allowed assemblages from distinct cultural periods to be
examined for the effects of heavy equipment compaction. The techniques of the
study consisted of a combination of data recovery and preservation in-place.
Data was collected to determine the pre-construction
characteristics of the
soil, including pH level, percentage of moisture, particle size, and shear strength,
expressed in psi. This data was then compared to data collected post-construction. In addition, pre- and post-construction
data recovery was carried out at
both test sites. The recovered materials were analyzed for a variety of effects
of compaction. Results of the testing and analysis revealed that very little
variation occurred as a result of the effects of heavy equipment compaction
during construction to either the soil or the recovered artifacts from each test
site. In all instances analysis of the test data appears to conclude that the
protective overburden
adequately protected the soils and buried cultural
materials from any ill effects of compaction.
In the case of the two sites discussed in this study, they are located within
a pipeline right-of-way where future activity will be minimal or nonexistent after
the end of construction activity. The sites will remain undisturbed even though
the temporary protective overburden has been removed. In addition, their listing
on NYSHPOmaps and records will afford them continued protection from any
additional development that may occur near their locations. Regarding other types
of construction, each site would need to be evaluated on a case by case basis.
However, this study has shown that a temporary program of in situ preservation
by a protective overburden, consisting of two feet of crushed stone over a filter
fabric, will provide adequate protection to archaeological sites endangered by
short-term construction activity. I believe that this method, if properly implemented and monitored, might also allow long-term protection of archaeological
sites.
The results of this study do not postulate this method as an alternative in
all instances of mitigation. Developers should not begin to consider that burying
a site under a temporary layer of fill is the answer to all of their problems
concerning archaeologically sensitive areas. This method may indeed preserve the
site for the future and possibly also reduce the need for and cost of an expensive mitigation measure involving data recovery. However, other factors need to
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be reviewed prior to choosing the type of mitigation measures used at a particular site.
Based upon the results of this study, in situ preservation
should be considered as a management alternative equal to data recovery as a form of mitigation. The methods discussed in this study are solely for use on a site by site
basis, and only when the impact of construction
will occur over a short term.
Preservation in-place for longer periods would require further studies and possible modifications of the method described in this study, including additional
techniques for monitoring the long term effects of burial.
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THE ARCHAEOLOGICAL
RESCUE OF THE SPENCER SITE
IN WESTBROOK,
CONNECTICUT
JOHN PFEIFFER
ARCHAEOLOGICAL
SOCIETYOF SOUTHEASTERN
CONNECTICUT

ABSTRACT

This is the site report of the Spencer Site located in the shoreline town of Westbrook,
Connecticut. The site was discovered through a phase one CRM project funded by the Town of Westbrook.
This initial study indicated the presence of a significant cultural prehistoric component and the
recommendation was made by the consulting archaeologist to either avoid through redesign or undertake
a phase two study. Unfortunately, neither of these approaches were able to be administered and the
Archaeological Society of Southeastern Connecticut undertook a limited rescue excavation.
PURPOSE
A Cultural Resource Assessment is a survey of the various kinds of historic
and prehistoric components in a specific parcel of land. Just as there are various
complex parts to the biotic environment, there are equally significant aspects that
correspond to our cultural heritage that remain poorly understood without the
aid of directed research.
The purpose of an archival and archaeological study is to have a complete
understanding
of the various historic as well as prehistoric attributes
of a
parcel. An attempt should be made at the planning level to match future land use
with the particular environmental characteristics,
including cultural resources.
Land development should be directed by this kind of study, permitting the plan
to articulate with the best that the land has to offer.
The steps to discover such "sites" or places of past human activity involve
archival research, informant discussion, and field reconnaissance. Limited subsurface archaeological excavation or testing is part of this procedure. However, the
technique of archaeology is employed at this level only to separate cultural from
natural phenomena. A later more comprehensive archaeological approach could be
warranted if this initial survey identified specific significant components (Pfeiffer
1992).
Thus began the first phase of the cultural resource assessment made by me
as consultant to the town of Westbrook for their Affordable and Senior Housing
project at the Spencer site (Figure 1).
INTROD
UCTION
The Westbrook Affordable and Senior Housing Archaeological rescue project
was undertaken only when there was clear sign that the recommendations within
the cultural resource assessment made by me as contractor to the town of
Westbrook were not going to be adequately addressed by the town or state. The
report filed in July 1992 made by John Pfeiffer as a consultant for the Town of
Westbrook indicated that there was a significant prehistoric site (Pfeiffer 1992).
The cultural component was determined by a test pitting procedure
that
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Figure 1. Location of Spencer site in Westbrook, Connecticut.
demonstrated up to twenty pieces of debitage per test unit, and the identification
of both ceramic and chipped stone tools.
The size of this prehistoric site was estimated to be between 30,000 and
40,000 square feet, and it lay directly within the proposed construction area. The
report suggested that although some of the cultural deposits lay within the plow
zone, some were clearly within the undisturbed subsoil and, therefore, potentially
had a significant nature. The recommendations made within the cultural resource
assessment included either an alternative design to the proposed facilities or a
further, more comprehensive, archaeological study coupled with a coordinated
monitoring of peripheral areas by archaeologists as construction was undertaken.
While all of the agencies involved understood and agreed with the consultant's recommendations, funding for a second phase of archaeological work was
never found. Even though the overall construction project price tag encompassed
over $4,000,000, an estimate for the further archaeological study was never
sought. The town of Westbrook suggested that the state should fund the study,
since it was one of their agencies that called for the analysis in the first place.
The State Historical Commission, unable to find state funds, was not willing,
probably because of the region's depressed economy, to require the town to make
the financial commitment for the more detailed archaeological study.
Coverage in the news media only served to exacerbate the situation. Somehow
the public was responding in mass to a plea for volunteers to a dig with the
State Archaeologist at the Spencer site. With all of the various entangling perspectives and the inevitable ravages produced by a construction project that was
slated to begin during the winter, The Archaeological Society of southeastern
Connecticut intervened on behalf of our cultural heritage. At a meeting with the
selectman, the director of research offered to undertake a limited phase two
archaeological study for the town of Westbrook on a donation basis. The Society
would coordinate the excavation, exclusively utilize its own personnel, and be
responsible for a report.
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METHODS
The Westbrook Affordable and Senior Housing site was excavated over the
course of four days and involved an average of seven excavators per day. Four
2-meter squares were excavated, plus an extension of one square meter to include
and define a hearth feature. A 10-meter long baseline was established on an East
- West axis in the area where the cul de sac and many of the housing units will
eventually be located. This location of the excavation was at the center of the
suggested 30,000-40,000 square foot prehistoric site, as determined by the test
pitting procedure employed during the initial cultural resource study. At right
angles to the baseline's East end was a second line that extended south for five
meters. Datum was the intersection of the two lines. Along the baseline, squares
W5S1, W9S1, and W8NOwere excavated. Additionally, square S5Wl was excavated
off of the line running south from datum. These squares were excavated,
employing the techniques of shovel shaving, trowelling, and screening through
1/4 inch mesh. Some of the fill from the hearth feature in square W5S1was taken
back to the laboratory for flotation analysis.
The area that this study encompassed was 17 m2 (160 fe) of the approximate
3500-4500 m2 (30,000-40,000 fe) that was initially identified as the potential
prehistoric Spencer site. The excavation, therefore, represented less than half of
one percent of the total area of the site. This is a very small portion of the
cultural component and from a statistical perspective, cannot be considered an
adequate sample.
RESULTS
Square S5Wl:
The excavation of this 2 meter square provided significant evidence that
there was an undisturbed cultural layer at the site. The laying out and subsequent excavation of the unit revealed a plow zone deposit that varied from 18 to
22 cm (7-9 inches) in depth. In this dark brown layer were predominantly quartz
chips; however, there were several black chert chips as well. Beside the debitage,
a cobble quartz steep-angled scraper was found in this zone.
At the base of the unit were increasing amounts of rocks and pebbles. This
was especially true for the northern 2/3 portion of the square. Upon trowelling
downward to 25-30 cm there was a clear sign of a feature in the southern and
eastern limits of the unit. Charcoal flecks, small firecracked and reddened rocks
as well as hickory nut fragments and soft shell clam were in the feature fill.
Excavating down below 30 cm in the southeastern portion of the square permitted
the definition of a sharply outlined oval shaped hearth.
Within this initial outline of the feature were chips and a bifacial quartz
artifact. These were associated with a light colored fill that was encountered
towards the top of the feature. The artifact was the base of a small stemmed projectile point that was found lying immediately above the darkest fill that became
visible at a depth of 35 cm. Below this depth there was the dark matrix of the
firepit. The pit was 50 ern long and 40cm wide and extended down to 75 em below
the surface. Large rocks, several in excess of 25x35 em, were seen to outline the
feature. These were friable and brilliantly reddened. Between these stones were
several quartz chips and one sherd of poorly preserved ceramic. The brown to
tan sherd appeared to be smoothed both on the interior and exterior and had
fine grit temper.
Flotation and charcoal samples were made for eventual laboratory analyses.
Based upon the amount of "exotic" lithic material and several typological criteria,
i.e., narrow stemmed points and grit tempered ceramics, the age of the feature
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probably ranges somewhere between 2000 and 1500 years
Middle Woodland Period (Juli and McBride 1984).

old and dates to the

Square W5S1:
The excavation of this square revealed within the plow zone a quartz cobble
bifacial scraper as well as quartz debitage. A small fragment of bone that was
probably mammalian was found in the plow zone. This fragment was relatively
thick and had a large diameter. Also in this mechanically churned layer was one
very small sherd of grit tempered ceramic that probably dated to the Late or
Middle Woodland Period (Funk and Pfeiffer 1988).
Below the plow zone at approximately 25-30cm was a yellow brown subsoil
that had sporadic charcoal flecks, pieces of fire cracked rock, and a circular
feature that measured 18 cm in diameter. This circular organic stain was sectioned on a N-S axis and revealed a tapering cast that extended down from the
25cm mark to 55cm below the surface. This feature was designated "B" and its
cross section was consistently formed without anomalous sides. It bottomed on a
large cobble that was the beginning of the glacially derived till zone. This
feature was probably a postmold; however, its relation to other similar features
was unproven. The matrix of the feature had charcoal flecks, one quartz chip,
and walls that had several fire cracked rock fragments. Since the feature did not
emanate from the upper level, and since there were obvious prehistoric associations, I strongly suspect a prehistoric origin.
W8NO
This square was one meter south of the test pit that produced the greatest
number of chips during the phase one survey. Since the subsoil of the test pit
also had several flakes within it, I expected that the larger excavation unit might
reveal more significant cultural material.
The plow zone that varied between 20 and 25 cm in depth had many quartz
flakes and a couple of black chert flakes. There were several quartz cobble artifacts within the unit. Of specific note were a base of a small stemmed projectile
point and a biface that may have served as a knife or scraper. An untypable
quartz tip section of a projectile point was also found. There were also many
firecracked rocks and one quartz crystal. As in the adjacent test unit, there
were clear associations of debitage within the subsoil. With the numerous evidence of hearths in the plow zone, I was surprised not to be able to identify
specific cultural features in the undisturbed subsoil layer of this unit.
W9S1
The excavation of this square produced 15 artifacts in the plow zone and a
hearth feature that was dug into the undisturbed subsoil. The tilth layer varied
in depth as in the other excavation units and terminated between 18-25 cm below
the surface. Apparently, as the soil was being turned for agricultural purposes
the plowshare struck subsurface hearth features and scattered the associated
firecracked stone. The matrix of the plow zone was, therefore, characterized by
many fragments of firecracked stone as well as chipped stone tools and the
corresponding chipping debris.
5 projectile points were found in the plow zone of the square. These
included the base of a small stemmed point (Ritchie 1961, 1965, 1969), two midsections, a complete small stemmed point, and an unbroken triangular "Levanna"
type point (Ritchie 1961, 1965, 1969). There were also a scallop shell, a rounded
whelk columella, and several bone fragments. The whelk columella likely had a
Native American origin and possibly represented an intermediate stage in the
production of wampum (Snow 1980: 79). A small fragment of Late Woodland
ceramics was found toward the base of the plow zone. There were 2 fragments
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of a European kaolin pipe bowl and a small fragment of red ware that were found
in the plow zone. These related to the historic period.
The undisturbed subsoil that lay beneath the plow zone had quartz debitage,
more fire cracked rock, aboriginal ceramics, and two bowl fragments of kaolin
pipe. The amount of firecracked rock was impressive and as excavation continued
below 30 ern it was clear that there was a very large hearth feature. This feature, which was designated "C", extended from the western half of the excavation
unit into the unexcavated portion of the site. Quartz chipping debris, charcoal,
a few shell fragments, and a small Late Woodland ceramic sherd were associated.
One kaolin pipe fragment was also within but toward the top of this hearth feature. There is a strong likelihood that this feature related to the Historic or
Contact Period. In the rest of the square within the southeastern
quadrant
another kaolin pipe fragment was recovered. This piece was of the same type as
the two from the upper zone and was probably the same as the fragment from
the hearth. This situation may suggest that the plowing activity as seen over the
entire site produced a vertical mixture of various cultural material; however, the
horizontal movement of such artifactual evidence was not necessarily substantial.
INTERPRETATIONS
The Spencer site rescue excavation revealed that there was a significant
Native American occupation in the immediate location where the Westbrook
Affordable and Senior Housing facility is to be built. The archaeological record
suggests that Native Americans used the site for at least the last two thousand
years. During this temporal span there may have been a couple of instances
where at least a small village was situated on the flat ground overlooking the
wetland. The specific nature of these occupations will never be known since the
size of the excavation was so small in comparison to the overall size of the site.
What can be assessed from the archaeological record concerning the Native
American occupation is that the occupations at the site were more than casual.
The features that were encountered in the excavation indicate that there was
extended residence and reuse of the site. Hearths were repeatedly rekindled,
significantly burning the soil and hearth stone. Charcoal within the hearth features likewise showed extended periods of burning, producing ash within the
center of the feature and small charcoal chunks toward the cooler peripheries.
The post mold feature also indicates more than casual residency. If the postmold were related to the framework of a wigwam there would certainly be evidence of a significant Native American commitment to extended residence at this
location. Even if this was the postmold of a lesser structure, for instance a pole
drying rack, there was still evidence of more than an overnight stay. Without
further study, however, this question shall remain somewhat nebulous.
An analysis of the artifacts at the site suggest a broad range of activities
that related to domestic village life rather than those that corresponded to overnight camping. There are artifacts that were associated with the manufacture of
stone tools, hunting, processing of meat as well as hides, the working of wood,
storage and cooking of food, possible ceremonial activity as evidenced in the
recovery of a quartz crystal (Pfeiffer 1984, 1990), and the possible manufacture
of wampum (Willoughby 1935).
The analysis of lithic materials indicated that some connection with other
areas was quite possible. During the initial stages of occupation at the site there
were small percentages of chert. This lithic material is not found locally and
could come from sources in New York. Trade could be a way that this exotic
material came to the site. Trade may also be indicated by the evidence from the
Historic and Contact Period (Brasser 1978). The kaolin pipe and redware are
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colonial. If they encompassed part of the Indian occupation and were not
intruded into it through plow activity, this suggests that some level of trade
with the early colonial settlers of the Saybrook Colony may be evidenced at the
site. The Historic Native American group that resided in the area were the West
Nehantic and records relating to the Saybrook Colony indicate friendly relations.
Floral and faunal evidence suggests that there was the use of both terrestrial and marine environmental zones. Evidence from the marine zone suggests the
digging of soft shell clam from mud flats, collection of scallop from shallow
estuaries, and the gathering of whelk from deeper ocean waters. Three different
marine ecological settings are therefore indicated (Braun 1974).
The terrestrial environment is evidenced by both floral and animal remains.
The specific ecological setting appears to be a mast forest where nut-bearing
trees establish the basis for a diverse biological chain (Snow 1980). A Native
American hunting and gathering adaptive strategy was undoubtedly also keyed
to this mast forest ecological system.
It is significant to note that the later periods represented at the site should
have produced evidence of agriculture (Lavin et ai. 1993). Cultigens such as
corn, beans, and squash would be expected during the Late Woodland period. The
archaeological study did not identify any of these. This may be due to the small
sample size. However, other reasons could be related to the time of the year that
the site was inhabited, lack of preservation, or our inability to recognize such
evidence in the muddy and frozen matrix of the excavation. Flotation samples
from feature A revealed no botanical material other than wood charcoal and
hickory nut fragments. Hearth feature C in square W9S1was trampled by motorized all terrain vehicles before a flotation sample could be taken and thus precluded a more thorough analysis.
The economic foundation for the groups that lived at the Spencer site
appears to have been quite broad, indicating that food material were being
brought in from diverse areas. This suggests a residence pattern that would,
from the most conservative perspective, closely approximate a base camp or small
village. This line of evidence also points to extended duration of residence at the
site. A larger sample generated from a statistically adequate excavation would
undoubtedly be more informative and add specific data concerning economic base,
range of activities, and settlement pattern within the site.
CONCLUSIONS
The rescue excavation of the Spencer site by members of the Archaeological
Society of Southeastern Connecticut served to gather much information that would
have otherwise been lost. While the complete prehistoric record present at the
site may never be fully appreciated, we were able to gather some general data
about Native Americans in the Westbrook area and how they lived.
The most significant result of the project may not have been the information
concerning prehistory but rather how to involve a community in discovering its
cultural heritage. The various school groups that visited the site learned that
archaeology can be done in one's own backyard. Over the long term these young
people, their teachers, administrators,
parents, townspeople and community
leaders will have a better understanding of what southern New England archaeology is all about. Because they have become a little more appreciative of what
lies under their feet, they may be better prepared to help preserve in the future
other local cultural resources. We will have undoubtedly lost some information
about Native Americans in Westbrook when the Spencer site's Affordable and
Senior Housing complex is built. However, we have set the stage for future public
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PREHISTORIC POTTERY ASSEMBLAGES FROM SOUTHERNCONNECTICUT:A FRESH
LOOK AT CERAMIC CLASSIFICATION IN SOUTHERNNEW ENGLAND
LUCIANNE LAVIN
GREATER NEW HAVENARCHAEOLOGICALSOCIETY
ALBERT MORGANARCHAEOLOGICALSOCIETY
RENEE KRA
UNIVERSITY OF ARIZONADEPARTMENTOF GEOSCIENCE

ABSTRACT

Thirteen ceramic assemblages were analyzed from the lower Quinnipiac River Valley and adjacent
coastal areas of central Connecticut using the attribute/typological classification method. The data
allowed us to reconstruct pottery sequences for the region and to test the utility of the Rouse/Smith
classification system currently used by researchers in southern New England and coastal New York. They
also shed light on the usefulness of particular ceramic attributes as time or tradition markers. The
information suggests directions for future research using pottery as a means of delineating culture
histories and cultural processes in southern New England.
INTRODUCTION
The Quinnipiac River drains west-central
Connecticut.
Its headwaters
are
located in New Britain, from which the river winds it way to the Atlantic coast
where it empties into Long Island Sound at New Haven harbor (Figure 1).
Very little is known about the archaeology of the Quinnipiac River Valley.
There are only three publications
on prehistoric
sites in the drainage. One is
MacCurdy's (1914) report of the Pine Rock Shelter in New Haven, which was written before the advent of standardized
analytic techniques
and regional artifact
typologies.
The other is Sargent's
(1952) preliminary
analysis of the Grannis
Island site, also located in New Haven. The only recent publication is Lavin and
Russell's
(1985) discussion
of the BurweU-Karako site, located southeast
of
Grannis Island. In contrast, there are data on the cultural traditions
to the east
and west of the Quinnipiac drainage.
The traditional chronological framework for the ceramic-using
Woodland stage
in the circum-Long Island Sound area of southern New England and southern New
York is a result of the collaboration
of Irving Rouse and Carlyle Smith. Rouse
(1945) used attribute
analysis to classify pottery from Connecticut into two major
styles, or traditions -- Windsor and Shantok. Doing similar research on ceramics
from coastal New York, Smith (1944) defined a third tradition -- East River. Using
a combination of attribute,
seriation and stratigraphic
analyses, Smith formulated
a sequence of spatio-temporal
phases within each tradition. Rouse employed this
chronology in his study of Connecticut assemblages simultaneously
(Rouse 1947;
Smith 1947). Based on his identification
of recurring
groups of associated attributes, Smith (1950) later formulated the pottery types considered
diagnostic of
each tradition.
Although over 45 years old, the Rouse-Smith ceramic schema
remains the basis for Woodland reconstructions
in southern New England and
coastal New York (eg. Salwen 1968; Wiegand 1983; Lavin 1984; McBride 1984).
The Windsor tradition is centered in the lower Connecticut River Valley, east
of our research area (Rouse 1947; Smith 1947, 1950). The tradition extends from
earliest ceramic-using
times through early European contact -- ca. 1000 BC to
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stages (Table 1). Windsor
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dentate and scallop shell
TABLE1.
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Lavin (1984, 1987) divides Windsor into seven temporal
pottery is characterized
by roughened surface treatand fabric impression, and stamped decoration such as
stamping.

CERAMIC
SEQUENCES
IN CONNECTICUT

Time span
A.D. 1650

1200

900

650

300

Stages
Hackney Pond

Major pottery styles
Incised collared ceramics
Niantic Stamp and Drag

Niantic Incised
Niantic Stamp and Drag, N. Punctate
Niantic Stamped; N. Linear Dentate
Niantic
Hollister
Plain
Windsor Brushed. Sebonac Stamped
-----------------------------------------------------Hollister
Plain; H. Stamped
Sebonac Stamped; W. Cordmarked
Windsor Brushed; W. Fabricmarked
sebonac
Shantok Cove Incised?
Clearview Stamped?
-----------------------------------------------------Shantok Cove Incised
Shantok Cove
Hollister
Stamped
Windsor Brushed; W. Fabricmarked
-----------------------------------------------------Clearview Stamped
Clearview
Matinecock Point Stamped
-----------------------------------------------------Clearview Stamped
Matinecock Point Stamped
Fastener
Vinette I

1

1000 B.C.

North Beach

Vinette

I

The Shantok tradition is centered in the Thames River Valley of southeastern
Connecticut and in eastern Long Island. It is an historic phenomenon characterized by heavily collared, smooth-bodied,
shell-tempered
pots often exhibiting
lobes, castellations, and rings. Decorations were normally produced by stamping
and dragging a clam shell to simulate incising (Rouse 1947; Smith 1950; Williams
1972).
The nearest known cultural tradition west of the Quinnipiac River Valley is
the East River tradition, which is centered in southern New York. The East River
tradition dates from the Late Woodland period, around A.D. 1000, to the early
Historic period. It is divided into two stages, roughly corresponding
to these
periods. The pottery is characterized
by smoothed or cord marked exterior surfaces, smoothed interior surfaces, and incised or cordwrapped
stick stamped
decoration (Smith 1950).
In this paper, we survey extant ceramic assemblages from the Quinnipiac
drainage and adjacent coastal areas for the purpose of reconstructing
tentative
pottery sequences for the drainage, and to test the utility of the Rouse/Smith
classification system. Thirteen assemblages were analyzed (Figure 1). They include

38

BULLETIN

OF THE ARCH. SOC. OF CT., Volume 57, 1994

Lighthouse Point Shell Heap, East Haven; Mansfield Grove Shell Heap near Stoney
River north of Cosey Beach, East Haven; Burwell-Karako and Grannis Island sites,
Fair Haven; Pine Rock Shelter, New Haven; Flint site, Hamden; The Bird
Sanctuary, Pine Orchard Swamp, and Armstrong sites in Branford; Mulberry Point
Shell Heap and Loper Rock Shelter sites in Guilford; and two unnamed sites from
West Haven and North Haven respectively.
All but the Burwell-Karako and Grannis Island collections are housed at the
Yale Peabody Museum of Natural History in New Haven. Burwell-Karako is housed
at the Institute of American Indian Studies in Washington, Connecticut. The
Grannis Island collection is under the auspices of the Greater New Haven
Archaeological Society. Most of the collections were accessed early in the
twentieth century, and there is little provenience for much of the pottery.
The Burwell-Karako and Grannis Island sites were systematically excavated
by the Greater New Haven Archaeological Society from the 1940s to the 1970s, and
provide more spatio-stratigraphic
information than do the Yale Peabody collections. We cite them in this analysis on a comparative and complementary basis.
More detailed analyses of the ceramic assemblages from these sites may be found
in Lavin and Russell (1985) and in an unpublished manuscript by Thompson
(n.d.).

The collections were analyzed according
to the attribute/typological
classification method, explicated by Lavin (1986). To alleviate the biases of
artifact preservation and archaeological sampling discussed by Lavin and others,
sherd lot counts were accompanied by minimum vessel counts wherever possible.
See Lavin (1986) for a more detailed discussion of these problems.
THE CERAMICASSEMBLAGES
Lighthouse Point Shell Heap
The Lighthouse Point Shell Heap in East Haven contained body sherds representing one coarsely grit-tempered vessel with fabric-impressed exterior surfaces
and slightly brushed interior surfaces. Paste attributes and surface treatment are
typical Middle or Late Woodland Windsor features (Rouse 1947; Smith 1950; Lavin
1984, 1987).
Mansfield Grove Shell Heap
The Mansfield Grove Shell Heap near Stoney River north of Cosey Beach,
East Haven, contained body sherds representing a minimum number of six vessels.
They exhibit smoothed, fabric-impressed, and brushed exterior surfaces smoothed
or brushed interior surfaces. Shell, grit, and a combination of shell and grit were
used as tempering agents. The roughened surface treatments are characteristic
of the Windsor tradition, while the smoothed surface treatment traditionally is
not.
Just north of Mansfield Grove, a miniature pot only three and a half inches
tall was found along the Quinnipiac River on the property of the R.C. Row Oyster
Shop on the east side of the Ferry Street Bridge in Fair Haven. The pot exhibits
a similar combination of fabric-impressed exterior surfaces and smoothed interior
surfaces (Lyerit Russell, personal communication 1984). It could be classified as
a Windsor Fabricmarked variant.
Burwell-Karako Site
Also located in Fair Haven is the Burwell-Karako site (Lavin and Russell
1985). The assemblage contains a minimum of 32 vessels, which represent occupations from the early Middle Woodland through Final Woodland/Contact periods.
Undecorated pots with netmarked and fabric-impressed surface treatments,
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and decorated vessels with dentate and rocker stamping indicate Middle Woodland
occupation(s) of the site. Uncollared pots with scallop shell stamped decoration,
or broad incising over fabric-impressed
surfaces represent
the early Late
Woodland Windsor types Sebonac Stamped and Shantok Cove Incised. Several collared vessels decorated with shell stamping, fine incising, or a combination of
both techniques represent a later Late Woodland, Final Woodland or possibly even
Contact period occupation(s). With the exception of a single East River Cordmarked vessel, all of the identifiable pottery types represent the Windsor tradition. Again, the interior surfaces of these vessels are smoothed, or partly
brushed and partly smoothed.
Grannis Island
The Grannis Island site is also in Fair Haven (Sargent 1952; Thompson n.d.}.
A minimum of 17 vessels were recovered. They indicate occupation of the site
from the earliest Woodland to the Contact period. The assemblage includes Early
Woodland interior cord marked and straight-sided
Vinette I pottery, Middle
Woodland flaring rim dentate stamped pottery, Late Woodland brushed and scallop
shell stamped pottery, and later Late Woodland, Final Woodland and/or Contact
period collared vessels decorated with punctates,
scallop shell stamping or
incising. Brushed surfaces predominate, although smoothed surfaces are present
to a much lesser degree. Windsor attributes and types dominate the assemblage.
Thompson (n.d.) describes two incised vessels which he believes represent Late
Woodland/Contact types of the East River tradition, however.
West Haven Site
A large decorated sherd associated with a stone celt was found in West
Haven, just west of the river's mouth (Figure 2). A second sherd from the same
pot is in the possession of the Greater New Haven Archaeological Society. The
sherds are coarsely shell-tempered with fabric-impressed exterior surfaces and
partly brushed, partly smoothed interior surfaces. Decoration consists of incised,
filled triangles outlined with linear punctates.
The pot fits the type description of the late Middle to early Late Woodland
Windsor type, Shantok Cove Incised. Its partly smoothed, partly brushed interior
surface reconfirms the need for vessel analysis as well as individual sherd
analysis, and the futility of using smoothed interior surfaces as temporal or
tradition markers.
Pine Rock Shelter
Pine Rock Shelter in New Haven (MacCurdy 1914) yielded ceramics representing two vessels. One sherd lot consists of the lower walls of a coarsely grittempered pot with a smoothed exterior surface and a lightly brushed interior
surface.
The second is a grit-tempered, smoothed surface pot with dentate stamping
(Figure 2). It fits the type descriptions
for both Middle Woodland types,
Clearview Stamped of the Windsor tradition and Vinette Dentate of the Point
Peninsula tradition. The vessel supports Rouse's (1947) contention that in
Connecticut this style may have smoothed interiors with no brushing or interior
dentate stamping as described by Smith (1950) for the Long Island specimens.
The dentate stamped vessel also suggests that by Middle Woodland times pots
with slight shoulders and short necks began to appear alongside straight-sided
vessels. This observation is substantiated by McBride's (1984) research in the
lower Connecticut River Valley, suggesting gradual evolution of pottery form
during the Clearview stage.
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Figure 2. Top row: two dentate stamped sherds, Pine Rock Shelter in NewHaven;
last three sherds demonstrate exterior and interior
surfaces of
Windsor Fabricmarked vessel from the Flint site in Hamden. Bottom row:
Left, incised sherd from West Haven site; Right, mended cordmarked
sherds from the North Haven site.
Flint Site
The Flint site was located further north along the river in Hamden. Ten
undecorated rim and body sher ds representing
one vessel were recovered. The
vessel is shell-tempered
with fabric-impressed
exterior surfaces and brushed
interior surfaces (Figure 2). It fits the type description for Windsor Fabricmarked (Smith 1950). Charred organic remains on the exterior of the sherds
suggest the pot was used for cooking.
North Haven Site
Four body sherds with cordmarked exterior surfaces and smoothed interior
surfaces were found in North Haven (Figure 2), corroborating similar findings of
smoothed surface treatment from other previously discussed Quinnipiac River
Valley sites.
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Figure 3. Pottery sherds from the Bird Sanctuary site, Shell Heap #1 in Branford.
All probably represent
a Shantok Cove Incised variant vessel with the
possible exception of the punctated and brushed sherd in the top row right,
which may represent a Windsor Brushed variant.
Bird Sanctuary Site
The Bird Sanctuary site was located in Branford. Shell Heap #1 contained
three or four vessels (Figures 3 and 4). Vessel one is coarsely shell-tempered
and straight-sided.
Its interior surface is brushed, while its exterior surface is
cordmarked and brushed. Deep parallel notching produced a flattened, crenellated
lip. The rim is decorated with incised filled triangles. Except for its cordmarked
and brushed surface treatment, vessel one fits the type of Shantok Cover Incised
(Figure 4). Charred organic remains on its interior surfaces suggest that it functioned as a cooking pot. A brushed body sherd decorated with punctates may
belong to this vessel or represent a Windsor Brushed variant (Figure 3).
Vessel two is represented
by a single shell-tempered
rim with a flattened,
crenelated
lip produced by a row of deep notches. Its exterior surface is
brushed and interior surface eroded (Figure 4). It fits the type Windsor Brushed.
A third vessel is grit-tempered with a shoulder, smoothed over fabric-impressed
exterior surfaces, and brushed and smoothed interior surfaces. The shoulder and
neck are decorated with cordwrapped stick stamping (Figure 4). The vessel seems
to represent a combination of East River and Windsor traits.
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Other artifacts from the shell heap include two bone awls, two unidentifiable
quartz biface fragments, and two quartz Levanna points (Figure 4). The pottery
and points indicate an early Late Woodland occupation of the shell heap.

Figure

4. Artifacts
from the Bird Sanctuary site,
Shell Heap #1 in Branford.
Top row right, Windsor Brushed rim sherd. The remaining potsherds in the
top two rows represent
a single vessel with cordwrapped stick stamp
decoration,
fabric-impressed
and brushed exterior
surface and brushed
interior
surface. Third row: two quartz biface fragments and two quartz
Levanna points. Fourth row: two bone awls.

Shell Heap #2 contained two vessels (Figure 5). One vessel is shell-tempered
with a smoothed interior surface and a smoothed-over fabric-impressed
exterior
surface. It contains a neck and shoulder; the former is decorated with vertical
brushing. The second vessel is grit-tempered with a cordmarked exterior surface
and a brushed interior surface. Attributes of surface treatment, vessel form, and
decoration suggest a late Middle Woodland or early Late Woodland component.
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Figure 5. Potsherds from the Bird Sanctuary site, Shell Heap #2 in Branford.
Top row: First two sherds represent a vessel with smoothed over fabricimpressed exterior surface/smoothed interior
surface, a shoulder, and
smoothed neck with brushed decoration on it. Top row right and bottom
row: four body sherds representing
the lower walls of a vessel with
cordmarked exterior surface/brushed interior surface.
Pine Orchard Swamp Site
The Pine Orchard Swamp assemblage from Branford (Vescelius 1952) includes
a minimum of 14 vessels and comprises two major components, an earlier Late
Woodland and a later Late Woodland, Final Woodland or Contact (Figure 6). The
earlier component is represented
by at least 10 vessels.
Three scallop shell stamped vessels represent the Windsor type Sebonac
Stamped. Four vessels with brushed exterior surfaces, and sometimes punctates,
seem to represent the type Windsor Brushed, or a variant thereof (Smith 1950).
A smoothed surface, undecorated, straight-sided
vessel fits the Windsor type
Hollister Plain (Lavin 1980). Two rim sherds
with smoothed surfaces and
impressed decoration created with the single flute of a scallop shell represent a
Hollister Stamped pot (Lavin 1980). One incised vessel appears to represent the
type Bowmans Brook Incised of the East River tradition (Smith 1950).
Two vessels with scallop shell stamped collars can be assigned to the Late
or Final Woodland (possibly even Contact period?) Windsor type Niantic Stamped.
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Two smoothed surfaced uncollared vessels, one decorated with punctates and the
other with an unidentifiable linear stamp, are of unknown cultural affiliation.
Although shell tempering is common in the assemblage, grit temper predominates
(62% of the collection). Only 6% of the sherds exhibit brushing.

Figure 6. Potsherds

from the Pine Orchard Swampsite

in Branford.

Armstrong Site
The Armstrong site in Branford yielded three grit-tempered
vessels. One
exhibited dentate stamping and represents a Middle Woodland Clearview or Vinette
Dentate pot. The other two vessels are incised and collared pots that date to the
Late Woodland or Contact period (Figure 7). As at the Bird Sanctuary, one of
these vessels appears to display a combination of East River and Windsor traits;
i.e., brushed neck decoration below a broadly incised collar, with smoothed
surface treatment of the neck and cord marked surface treatment on the lower
body walls.
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Figure 7. Potsherds from the Armstrong site in Branford. Top row: collared and
incised rim sherds. Bottom row: cordmarked body sherds from the same
vessel as the rim sherd at top right.
Mulberry Point Shell Heap
Mulberry Point Shell Heap in Guilford contained a ceramic assemblage representing four vessels (Figure 8). One vessel is shell-tempered
with smoothed
exterior and brushed interior surfaces.
Two vessels are grit-tempered
with
impressed exterior surfaces and smoothed interior surfaces. One of these had a
constricted neck, decorated with a row of triangular punctates. The fourth vessel
is grit-tempered
with a netmarked exterior surface and a partly smoothed and
partly brushed interior surface. The pots' attributes
suggest a Middle, and
possibly Late, Woodland occupation(s).
Loper Rock Shelter
The Loper Rock Shelter in Guilford contained two vessels (Figure 8). One
vessel is shell-tempered with smoothed surfaces. The second vessel is coarsely
grit-tempered with a roughened interior surface. Rim decoration consists of horizontal rows of oval or trianguloid stamps, often in the form of roulette stamping.
Vessel form consists of a straight neck and a shoulder. Paste, vessel form and
notches at the base of the lip resemble that of the dentate stamped pot from the
Pine Rock Shelter.

46

BULLETIN OF THE ARCH. SOC. OF CT., Volume 57, 1994

Figure 8. Potsherds from the Mulberry Point Shell Heap and Loper Rock Shelter in
Guilford. Top row: impressed exterior surface/smoothed interior surface
sherd (Mulberry Point); roulette dentate stamped sherd (Loper); punctated
neck sherd (Mulberry Point). Bottom row: net-impressed exterior/brushed
and smoothed interior
sherds (Mulberry Point).
DISCUSSIONANDCONCLUSIONS
Our perusal of 13 ceramic assemblages from the lower Quinnipiac River Valley
and adjacent coast of central Connecticut has led us to several important conclusions that confirm previous research and expand our knowledge of ceramic
sequences in southern New England. Specifically, our results support and expand
upon the Rouse/Smith classification
system. Important findings include the
following:
Contrary to a popular assumption, grit temper cannot be used as a temporal
indicator in our region of study. It is used throughout
the entire Woodland
stage, from the Early Woodland period to European contact. Shell tempering, however, does not appear until late Middle Woodland times. The data support earlier
studies by Rouse (1947), Lavin (1980), and Salwen (Lavin and Salwen 1983), that
in Connecticut, at least, shell temper is a time marker for the later Woodland
periods.
The presence of the supposedly non-Windsor traits of smoothed exterior and/
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or interior surfaces along with typical Windsor attributes on pots from several
of the sites investigated substantiates the findings of Byers and Rouse (1960)
from the Guida Farm site in south-central Massachusetts. The data provide cautionary evidence against using this particular exterior surface treatment as a
spatial or cultural/tradition
marker (see also Lavin (1987». Smoothed interior
surface treatment should not be used as a time marker, either. Our survey shows
that it occurs on both Windsor and East River type vessels representing the
Middle Woodland, Late Woodland, and Final Woodland and/or Contact periods. On
the basis of these finds, we recommend that the typology of the Windsor tradition
be expanded to include smoothed interior surfaces as a characteristic attribute
of the Middle and Late Woodland Windsor phases as well as that of the Final
Woodland and Historic phases.
We have noticed a gradual evolution of vessel form in the Quinnipiac River
Valley that appears to conform to the "horizon styles" postulated by Salwen
(1968) for the Northeast. Early Woodland Vinette I vessels are thick and straightsided; necks, shoulders, and collars are absent. Early Middle Woodland dentate
stamped vessels sometimes exhibit flaring rims, with short necks and shoulders.
Late Woodland vessels continue both of these forms (although necks are usually
longer and their rims often straight), indicating that the straight-sided
vessel
form cannot be considered a time marker of the early Woodland periods. Charred
organic residue on the surfaces of vessels from several sites indicate that
cooking was a major function of both undecorated and decorated vessels, at least
during the Late Woodland period.
Ceramic attributes and types characteristic of six, possibly all seven, stages
of the Windsor tradition as described by Lavin (1987), were present in the lower
Quinnipiac River Valley and adjacent coastal areas (Table 1). The tradition is
clearly dominant at all 13 sites, confirming Rouse's (1947) and Lavin's (1984: 23)
placement of its western boundary at or beyond the Housatonic River.
Although the area of our study falls within Windsor territory, we have also
recovered a few vessels of the East River tradition, indicating westerly contacts
during the Late Woodland. This is not surprising from a location in close proximity to the borders of these two traditions. An interesting finding is the fusion
of both traditions, illustrated by East River and Windsor attributes on a single
vessel, as at the Bird Sanctuary and Armstrong sites. The combination of East
River and Windsor traits on one pot indicates that the same potter was using
both traditions in vessel manufacture.
Salwen (1968) and James Truex (personal communication 1986-1990; see Lavin
and Morse (1985» found a similar situation at Muskeeta Cove and Livingston
Pond, respectively, on western Long Island. Like the Quinnipiac Valley sites,
Muskeeta Cove and Livingston Pond were located close to the postulated East
River/Windsor boundary. salwen has suggested that the East River ceramic complex may reflect diffusion of ideas as well as population movements from cultures
centered in New Jersey, interior New York, and eastern Connecticut. Our data
from the Quinnipiac River Valley tend to support his hypothesis.
In fact, new evidence suggests that the interaction sphere in which this
information flow circulated involved an even wider geographic area. In a study
of Delaware ceramics, Griffith and Custer (1985) describe design elements which
they believe were shared by groups inhabiting the coastal region from Delmarva
to southern New York -- a geographic area that approximates Flannery's (1939)
Central Coastal Algonkian Culture Area. A major design motif is a band of triangles encircling the vessel rim, often pendant and produced by the broad-line
incising technique. This is the same design motif and decorative technique found
on Shantok Cove Incised pottery from Connecticut. Incising is not a traditional
Windsor trait, nor are the triangle motifs, at least not until the very late
Woodland and Contact periods, when southern New England groups experienced
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increased contacts with interior New York societies, possibly due in part to Fort
Ancient and Ontario Iroquois incursions into Western New York and, later, to the
Iroquois-Mahican conflicts over hunting territories and control of the European
fur trade (Lavin et aJ., n.d.; Lavin 1980:34, 37). Further, the design grammar for
later Woodland ceramics is quite different from that of Shantok Incised pottery.
The former exhibit a band of plats, or sets of parallel lines within geometric
forms according to more complex rules of design development similar to those
followed by Iroquois and Shenks Ferry potters (Custer 1985).
Broadly incised, uncollared vessels from Chesapeake Bay, Delmarva, and the
Delaware Valley region date from ca. AD 200 to AD 1350 (Egloff and Potter 1982;
Griffith 1982; Griffith and Custer 1985:8,15; Stewart 1985). The few radiocarbon
dates for Shantok Cove Incised pots fall within the later part of this time period,
ca. AD 760-1100 (Salwen and Ottesen 1972; McBride 1984:143-144). In fact, the
paste characteristics,
surface treatment, design, and vessel form of typical late
Middle Woodland and early Late Woodland pottery in southern New England (i.e.,
Shantok Cove and Sebonac phases of the Windsor tradition) are very similar to
those of contemporary pots in the Delmarva - Chesapeake area (eg, Egloff and
Potter 1982; Griffith 1982; Griffith and Custer 1985; Stewart 1985).
Shared attributes include net, cordmarked or fabric-impressed exterior surfaces, brushed (or scored) interiors, straight-sided or necked, uncollared vessels
with conical or bag-shaped bodies, and design motifs of parallel rows of horizontal lines, sometimes accompanied by a row(s) of vertical or diagonal elements or
plats -- further evidence of some form of information exchange between the
Delmarva and southern New England Algonkian groups during the late Middle and
early Late Woodland periods, ca. AD 600 to AD 1200. Custer (1985) has suggested
a north to south migration to explain the ceramic similarities. But radiocarbon
dates suggest that the ceramic attributes discussed above make their earliest
appearance in the coastal Virginia -- Delmarva -- lower Delaware Valley area
(Egloff and Potter 1982:99, 103, 106; Griffith 1982:52-54; Stewart 1982:74, 1985).
The dates suggest that the direction of the population movement, had one
occurred, was from south to north.
Data from our survey also provide some insights into present methods of
ceramic classification. There are instances at several sites of a vessel with both
smoothed and brushed interior surfaces. If individual sherd counts were the only
procedure employed, sherds from such a vessel would have been classified into
two different sherd lots. The use of minimum vessel counts, however, alleviates
this bias and promotes a truer representation of the ceramic sample. The data
confirm the findings of Newell and Krieger (1949) and several other researchers
(Mason 1966; Finlayson 1977; Petersen 1980; Lavin 1986) of the basic advantage
of quantitative vessel analysis over sherd counting.
Because the ceramic data from southern New England is relatively scanty,
we agree with Newell and Krieger (1949) that types should be broad and fairly
inclusive categories. When we have accumulated a wider data base and attribute
variations begin to demonstrate spatio-temporal clustering, then we may begin to
hypothesize sub-types or varieties, and cultural sub-traditions.
It is also much
easier, practically speaking, to generate new sub-type names from one broad type
than be forced to combine two previously published, narrowly defined types that
additional data demonstrate are only variations of a single type. Hence, whenever
possible, we have fit the Quinn ipiac data into existing regional types.
An earlier ceramic study by Lavin (1980) suggests that Snow's (1980) riverine model of prehistoric settlement, in which discrete cultures are concentrated
along river drainages or parts of the drainages, may hold true for southern New
England. The concentrations of Windsor pottery along the lower Connecticut valley and adjacent coasts, the apparent association of late Windsor Niantic type
vessels with the historic Connecticut "River Indians" dwelling below Hartford, and
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the localization of interior dentate stamped pottery on Long Island hint that
several attributes or attribute clusters may be characteristic of groups occupying
specific drainages and/or ceramic stretches.
Date from the Quinnipiac Valley tentatively support this hypothesis. Examples
include punctate decoration on otherwise typical Windsor Brushed pottery, and
cordmarked and brushed exterior surface treatment on an otherwise typical
Shantok Cove Incised vessel. The type Windsor Brushed, as described by Smith
(1950:193-194) from eastern Long Island and eastern Connecticut, normally does
not include punctations. The type Shantok Cove Incised, as described by Salwen
and Ottesen (1972) from the Thames River Valley, and by Lavin (1980) from the
Connecticut River Valley, exhibits a fabricmarked exterior surface. Because of the
poor provenience data and lack of radiocarbon dates from the Quinnipiac Valley
sites, however, we cannot reject the alternative hypothesis that the stylistic
distinctions may be temporal rather than geographic in nature. Also, they may
be a result of sampling bias.
Our present data base precludes any definitive statements on sub-traditions
along Connecticut drainage systems. Consequently, we recommend that this line
of research be followed in the future. Attribute analysis should not only provide
finer delineation of the major time sequences of a tradition and its spatial
ordering into sub-traditions,
but also should prove useful in tracing cultural
diffusion through time. Its successful application in such studies has been ably
demonstrated by Rouse (1939) in his excellent treatise Prehistory in Haiti, A
Study of Method.
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A NOTE ON POLISHEDAND PERFORATEDARTIFACTS FROMCONNECTICUT
LYENT W. RUSSELL
GREATERNEWHAVENARCHAEOLOGICAL
SOCIETY
CONNECTICUTRIVER POWWOW
SOCIETY, INC.

I read with great interest the article, "A Mysterious Polished and Perforated
Artifact from Fairhaven" by Lucianne Lavin in Bulletin 56 of the Archaeological
Society of Connecticut (Lavin 1993), because I had donated two similar objects
to the American Indian Archaeological Institute (now renamed the Institute for
American Indian Studies) in Washington, Connecticut.
Both objects are of similar size and shape to the artifact from Fairhaven.
Both are about 5/8 inch thick at their thickest part, and both exhibit a drilled
hole close to one end. One specimen from Norwich, Connecticut (my catalog
#3110L) exhibits heavy abrasive wear all along one of its edges, indicating its use
as a whetstone. The perforation shows some polish, as from a thong. Probably,
the perforation was made so the whetstone could be worn suspended from the
belt or within the lodge. The raw material of this whetstone has not been
identified.
The second specimen (my catalog #3109L) was found by the late Mr. Charles
Borrmann of East Haven many years ago in Pine Orchard, Branford, Connecticut,
in a plowed field near a small church west of the golf course. It is too massive
to have been worn about the neck as a pendant. I believe it was used as an
abrader, as it shows considerable wear on one side. The edge above the hole was
ground down and well polished after the perforation was made; otherwise, the
hole would have broken through. The raw material for this object may be gabbro.
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A COMMENT
ON EDGE-PERFORATED
ARTIFACTS*
CHARLESA. BELLO
UNAMICHAPTER
ARCHAEOLOGICAL
SOCIETYOF NEWJERSEY

In response to a request for information of edge-perforated artifacts similar
to the specimen recently described in the Bulletin of the Archaeological Society
of New Jersey by Herbert C. Kraft (1986:20), I would like to offer some additional
references and a comment.
Arthur C. Parker, in his classic early 20th-century text The Archaeological
History of New York (1922:Plate 131), illustrates two specimens nearly identical
to that described by Kraft. Parker refers to these artifacts as pendant stones,
and speculates that they may have served as ornamental weights.
Another specimen, closely resembling that found in the Warren K. Miller
Collection (Kraft 1986:20), was illustrated in Volume II of Archaeology of New
Jersey (Cross 1956:plate 26a). Curiously, Cross did not classify this object from
the Abbott Farm site as a pendant, but rather included it with artifact forms
related to woodworking such as celts, an adze, and a three-quarter-grovved
axe.
A similar edge-perforated,
pendant-like
artifact appeared in William A.
Ritchie's New Evidence Relating to the Archaic Occupation of New York (1936:Plate
X). and was also included in the author's synthetic volume The Archaeology of
New York State (1965:Plate 21). The specimen is made of deer antler and, although
serrated along three edges and possessing a triangular intaglio (which mayor
may not have been decorated with hematite), otherwise seems to approximate the
general character of the stone specimens described by Parker, Cross, and Kraft.
Ritchie categorized this artifact under the broad heading of personal ornamentation, but also suggested that these particular artifacts may be more closely
related to a category of as yet undefined problematical antler objects specific to
the Lamoka Lake culture (Ritchie 1965:87).
None of these three studies gave sufficient detail for comparative purposes,
or even consistent information about these enigmatic artifact forms. Parker
provides only the barest description of his specimens, and the provenience
information he supplies is likewise sketchy. In terms of age and cultural
affiliation, he categorizes
them merely as Algonkian. Cross describes
the
problematical specimen from the Abbott Farm site in slightly greater detail
(1956:18), but fails to include much provenience information and does not
speculate on its function or age. Ritchie simply illustrates the antler specimen
from the Lamoka Lake site by a scaled photograph, and provides little metrical
information.
Problematical forms such as these edge-perforated
artifacts present an
interesting topic of research. This unique group of artifacts could provide data
concerning attitudes toward personal adornment, aesthetics, or style, prescribed
ritual activity, or an as yet unanswered problem of aboriginal technology,
possibilities which make them an important subject for future study.
* This article is reprinted courtesy of the Archaeological Society of New Jersey
from the Society's 1987 Newsletter (142:10-11).
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The first step in deriving behavioral information from any archaeological
context is, of course, to establish an accurate provenience for all material
excavated from a site. When trying to extract data regarding aspects of human
behavior represented
by any particular artifact, artifact type, or assemblage
(especially those considered problematical in function or aberrant in form), a
distinction must be made between description and inferred function (Winters
1969:30-31). No attempt should be made to classify in functional terms based
merely on attributes of form. Rather, it is basic to any analytical procedure that
complete and accurate description be prerequisite to any later form of more
subjective analysis.
The more careful measuring, counting, weighing, and general assaying of
artifactual
material that is carried out (especially on specimens with good
provenience data), the greater the chance that we will better understand the
prehistoric past.
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EDGE-PERFORATED
ARTIFACTS:ADDITIONALSOURCESFOR INFORMATION*
CHARLESA. BELLO
UNAMICHAPTER
ARCHAEOLOGICAL
SOCIETYOF NEWJERSEY

Since supplying a few references on edge-perforated
artifacts (Bello 1987:1011) similar to the specimen found near Milford, Hunterdon County, and recently
described by Herbert C. Kraft (1986:20), I have come across some additional
information on these peculiarly pierced stones.
A reference was found in Charles C. Abbott's Primitive Industry (1881:145-46,
Figure 13A), illustrating an especially interesting edge-pierced specimen. This
artifact, which Abbott classified as a sinew dresser, was found in New Jersey and
is nearly identical in size and shape to the example published by Kraft, except
for its deep marginal grooves [Fig l ia]. The author provided no additional
morphological description or other details of provenience. Abbott did, however,
note the common appearance
of corner perforations
on these tools, and
parenthetically added that the object depicted is close to the maximum size found
in New England and the Middle Atlantic states.
An edge-perforated
implement similar to that illustrated
by Abbott was
recently identified by the author while examining a collection in the Rutgers
University Geology Museum [Fig. 1:bl. This specimen, made of a material matching
the pebble described by Kraft (1986:20), weighs 311 grams (10.9 ounces) and
measures 10.7 cm in length, 6.4 cm in width, and 2.7 cm in thickness (4 3/16 x
2 1/2 x 1 1/16 inches). The object is also labelled a sinew dresser and is part
of the George H. Cook Collection, obtained presumably from New Jersey sometime
during
the second half of the 19th century.
Unfortunately,
no additional
information about the artifact's discovery is available. The specimen possesses
multiple grooves on both of its sides near the end opposite the perforation,
although the grooves are decidedly deeper and wider on one side. A minor
amount of pitting is present along the upper edge of the artifact, as if it had
once been used as a hammerstone. The hole was positioned very close to the
tool's edge and is biconical in cross-section, measuring 1 cm in diameter on both
faces and tapering to approximately 4 mm at the center.
It appears
from the examples cited in the literature and seen in private
collections that the age and cultural affiliation of these unusual specimens remain
essentially undetermined. Clearly, artifacts with similarly placed edge-perforations
were utilized for different functions. Questions concerning human behavior (i.e.,
choices of style unrelated to the function of the artifact) might also be addressed
by further study of related specimens. Secure dates, clear stratigraphic contexts,
and associated assemblage descriptions are the sort of data we must now obtain
in order to better understand
and interpret these problematic artifact forms.

* This article is reprinted courtesy of the Archaeological Society of New Jersey
from the 1988 Society Newsletter (145:7-8).
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b.

a.
Figure

1. a. Sinew Dresser as illustrated
145, Charles Conrad Abbott (scale:
(Sinew Dresser) from the George
Geology Museum, Catalog Number

in Primitive Industry, Figure 134, page
exact size). b. Edge-perforated
artifact
H. Cook collection, Rutgers University
161.
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AN EDGE-PERFORATEDSINEWSTONEFROMHAMILTONTOWNSHIP,
MERCERCOUNTY,NEW JERSEY*
CHARLESA. BELLO
UNAMICHAPTER
ARCHAEOLOGICAL
SOCIETY OF NEW JERSEY

The object illustrated below was brought to the author's attention by Donald
Dilatush, Hartford, New York, in response to a series of articles on similar edgepierced tools that have recently appeared in both the Newsletter and Bulletin of
the Archaeological Society of New Jersey. This particular specimen was surfacecollected many years ago by Mr. Dilatush near his farm in Hamilton Township, and
was donated to the New Jersey State Museum in 1984. The stone weighs 315.4
grams (ca. 11 ounces), measures 11.4 ern in length, 6.6 em in width, and 2.5 cm
in thickness (4 1/2 x 2 5/8 x 1 inches), and is perforated near the edge on one
of its corners. The perforation is biconical in cross section, measuring 1 ern in
diameter on both faces, and tapers to approximately 3-4 mm at the center. The

I,

.)
<1

£dge-perforated
sinew stone from the Donald Dilatush Collection, New Jersey
Museum. Catalog Number 3073.

State

* This article is reprinted from the Bulletin of the Archaeological Society of New
Jersey (43:8), courtesy of the Archaeological Society of New Jersey.
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tool, fashioned from a smooth oval pebble, possesses a single groove on one face
and two closely spaced parallel grooves on the reverse side at the end opposite
the perforation. These u-shaped grooves, most likely used for the dressing of
gut or sinew, are about two centimeters long and are only a few millimeters deep.
No other signs of use were noticed on the stone.
I would like to thank Donald Dilatush for informing me about the specimen
and for providing details concerning its provenience. Lorraine Williams and Karen
Flinn of the New Jersey State Museum are also acknowledged for allowing me
access to the Dilatush Collection, and for permission to photograph and record
the specimen.

MORENEWSON GROUNDANDEDGE-PERFORATED
ARTIFACTS
LUCIANNELAVIN
GREATERNEWHAVENARCHAEOLOGICAL
SOCIETY
ALBERTMORGANARCHAEOLOGICAL
SOCIETY

In my article on the mysterious polished and edge-perforated
artifact in the
last ASC Bulletin (Lavin 1993:55), I asked my readers for any information they
might have regarding this class of artifact. I received several responses. Those
from Lyent Russell and Charley Bello have been printed in this volume. Nick
Bellantoni and his staff from the Office of the State Archaeologist sent me
excerpted artifact
descriptions
from the artifact catalog of the Norris Bull
collection, which is housed at the University of Connecticut at Storrs.
Bellantoni's data shows that the Bull collection contains five edge-perforated
objects
from Eastern
Connecticut
(Table 1). They share
the following
characteristics:
They are ground stone objects 4.40 - 5.30 inches long, 2.30 - 2.60
inches wide, and 1.00 - 1.20 inches thick with a single drilled perforation near
one edge. The edges of each object are purposely
blunted. Three of the
specimens were manufactured from slate, and one is made from granite. The
composition of the fifth artifact is unknown. The two specimens from Windham
County are decorated, one with incising and the other with punctations and
incising.
TABLE

1. MAJOR CllARACTERISTICS
BULL COLLECTION

Cat. No. Town
County
2125
Groton
New London
2182
Andover
Tolland
3593
Windham
Putnam
2008
Chaplin
Windham
2810
Mansfield Tolland

OF EDGE-PERFORATED

Material Length
4.65"
Unid.
4.40"
slate
grani te 5.30 '
slate
4.15 '
4.40"
slate

ARTIFACTS

FROM THE NORRIS

Width Thickness Decoration
Alteration
1.10" None
2.45 "
None
2.45"
1. 00" None
None
2.45"
1. 20
inci sed
None
2.3"
1.00" punctated & incised
None
2.6"
1. 00" None
None

Comparisons with other Connecticut (Lavin 1993; Russell 1994), New York and
New Jersey (Bello 1994a, 1994b, 1994c) specimens indicate that this class of
artifacts is remarkably standardized in size, shape, manufacturing technique and
location of perforation over a fairly wide geographical area. Their standardization
suggests the artifacts were being made to perform the same function. But like
the edge-perforated
artifact from Fair Haven in south coastal Connecticut (housed
at the Peabody Museum at Yale University, Lavin 1993), the Bull specimens show
no alterations or use wear. Three of the New Jersey specimens show wear as
sinew stones; one of these also shows wear as a hammerstone (Bello 1994b, 1994c).
The two specimens from Russell's (1994) collection show use as abrading stones.
Does this mean that this standardized form was the ideal tool for more than
one functional category? Or does it mean that it was the ideal for some still
unknown function, and that sinew dressing, hammering and abrading were the
final (but not original) functions for this class of artifacts?
The mystery
continues.
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