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EDITOR'SCORNER

The major theme of this year's Bulletin is the analysis of material culture from
prehistoric sites in Connecticut. Virtually all of the articles are very much
artifact-oriented. Topics include artifact typology, attribute analysis, artifact
function, evidence for repair, geographic distributions, chronology, and socio-
political/ideological meaning.

Lyent Russell's lead-off article describes and illustrates several interesting and
unusual artifacts in his collection from the Greater NewHaven area. Lyent com-
ments on their utility, repair, and distributions within the Northeast.

Fred Gudrian discusses the pipe fragments from the Late Woodland Morgan site,
located in Rocky Hill. Smoking pipes are rare in New England, and so the rela-
tively large assemblage from the Morgan site provides a unique opportunity for
intra- and inter-regional stylistic comparisons. Gudrian obliges by providing
detailed descriptions of each pipe and comparing his results with pipe finds in
surrounding regions.

Harold Juli provides additional information on those mysterious edge-perforated
artifacts which have been the subject of short articles by several authors in the
past two Bulletins. Lucianne Lavin describes and illustrates an interesting
collared pottery vessel retrieved from a rock shelter in Shelton. Dave Thompson
discusses the occurrence of Fulton Turkey Tail points in Connecticut. This point
type, and the chert from which it is manufactured, are characteristic Midwestern
types rarely documented on Northeastern sites. David plots their distributions in
Connecticut, and offers several hypotheses concerning their occurrence and
anthropological meaning.

Richard Bourn Jr. provides a detailed site report of the Ferry Road site in
southeastern Connecticut. An added bonus is Dick's lengthy discussion of local
ecology, including tidal marsh development, a radiocarbon-dated pollen sample
from the site confines, and a comparative analysis of the pollen core contents
with those from Rogers Lake.

The only paper whose major emphasis is not on artifacts is Peter Pagoulatos'
study of thermal effects on marine shell. Pete's replicative experiments have
important repercussions for the cultural interpretation of shell middens and sites
containing shell-filled hearths.
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A DESCRIPTIONOF SOMEINTERESTINGARTIFACTS

LYENTRUSSELL
GREATERNEWHAVENARCHAEOLOGICALSOCIETY

ABSTRACT

Several rare and often unusual artifacts from coastal Connecticut are described. Toey include a
three-ooled pendant from NewHaven, an incised pendant from East Haven, a double groove plummet from
Niantic, a "fetish' Iro» NewHaven, an incised atlatl weight and several st lst l weight fragments from
East Haven, Branford, and North Branford, and an atlatl weight blank from Seymour.

A TRI-HOLEDPENDANT

This pendant was found at the multi-component Burwell site, now known as
the Burwell-Karako site (Lavin and Russell 1985), by Mr. WilliamDunham between
the years 1902 and 1913. The site is on Warwick Street, New Haven, New Haven
County. It was under cultivation as a market garden from before 1900 until about
1960.

This pendant is shown full size, obverse side, in Figure 1. It and other
artifacts were used as illustrations for the month of April in a calendar published
by the Greater New Haven Archaeological Society in 1984. It is the only pendant
that I have ever seen with three holes for suspension.

While under suspension, a pendant with three holes would not twist or
reverse itself and the wearer could expose either one side or the other by
choice. The queer incisions on the surface do not form any regular pattern, nor
do those on the reverse side, which is also engraved. It is about three sixteenths
of an inch thick and made from stone with a high luster, which I have not been
able to identify. This pendant should be considered unique because I have not
been able to refer to another. This specimen should not be confused with gorgets
or tablets, which usually have two or more perforations, because they are in a
different category.

I purchased this pendant from Mr. Louis Dunham (deceased), son of William
Dunham about twenty years ago. There were two other pendants from the site
with a single perforation, one oval-shaped of schist and the other, which I found,
of black slate of triangular form with tally notches on the upper edges. These
three pendants, and all other artifacts and field notes from the Burwell-Karako
site were donated to the American Indian Archaeological Institute, renamed the
Institute for American Indian Studies. It grieves me to report that this collection
and others are in storage. Hopefully, they will soon be either on exhibition or
available for research.

A DECORATEDPENDANT

Of the group of objects referred to as pendants, most found in our area are
undecorated (Barton 1963; Fowler 1966; Moorehead 1931; Strauss 1970;Willoughby
1935:180-181). A few specimens have notches along their edges for ornamentation,
or possibly for recording events (Largy 1985). But pendants with an incised
design or pattern are relatively rare. Even plain pendants are absent from the
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Figure 1. From left to right: Tri-holed pendant and animal fetish from the
Burwell-Karako site in New Haven; double grooved plummet from Niantic;
incised pendant from the Kempter Farm site in East Haven. (Drawings by
Bethany artist Beverly Brann Chieffo, courtesy of the Greater NewHaven
Archaeological Society.)

small collections. One might hypothesize that bone and wood were utilized for
making this artifact type, and its absence from many sites is due to disintegra-
tion (Scotthorne 1970). Pendants made from wood could have been decorated with
native dyes. Ornaments made from shell are virtually absent from our area,
except for wampum, or beads found in intrusive burials.

A fine example of a decorated pendant was found by my friend, the late
Lyman Howe (Figure 1). He discovered it in a plowed field on the old Kempter
Farm on North High Street in East Haven. It is made from red argillite or shale
with catalogue number 3465. The specimen was longer, but had fractured through
the original perforation. Pendants such as this one with engraved decoration on
both surfaces are very unusual.

A CURIOUSFETISH

This object was also found by the author on property owned by the
daughter of Mr. Burwell. In 1944 my father, Berne A. Russell, was given per-
mission to excavate a portion of the land now known as the Burwell-Karako site
in New Haven, New Haven County. The artifact, which was discovered in humus
at a depth of ten inches below the surface, is shown full size in Figure 1. It is
about one-half of an inch thick and made from a soft reddish purple stone which
I have been unable to identify.

After searching the surface of cultivated fields and excavating several
American Indian sites for over sixty years, this is the rarest artifact that I have
ever found. I have not seen many of these objects in collections that I have
viewed, and very few have been illustrated in books.

Artifacts such as this one were believed by indigenous peoples to possess
magical power. They thought by carrying these inanimate objects they would be
protected from evil spirits which caused illness, from their enemies, and other
afflictions (Fowler 1975; Willoughby 1935). Possibly it might have been part of the
contents of a shaman's paraphernalia, along with other objects believed to have
curative energy. The incised pattern was made to represent a beetle, turtle or
other animal.
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A GROOVE,NOTCHES,PERFORATIONS,ANDSINEW

This is a strange subhead for a short but interesting discussion about four
broken atlatl weights. These objects, also called banners tones, were of great
value to their makers due to the time consumed in their manufacture, and
probably other reasons not known by us. The evidences of repair prove beyond
all reason of doubt that these artifacts were broken while in use and not from
plowing or by cultivating machines. The fact that these atlatl weights had other
significance other than their obvious utilization is proven from a fragment of a
broken specimen in my collection which was decorated with notches and an
incised design after it was fractured (see Russell 1977:45, Figures 3 & 4). As
proof of the above I shall discuss the repairs of four specimens illustrated in
Figure 2.

Object number 1 is a bead type of atlatl weight. It was found in a plowed
field in Short Beach, Branford, NewHaven County. It is made from a black stone,
probably slate, and has a decoration of incised vertical lines on one side. Only
one-third of the object was found. Around the middle of the fragment is a hori-
zontal groove made for strips of sinew to fasten the parts together. It is also
possible that pitch or other cement was utilized to facilitate the repair. If the
strips of sinew were fresh or raw when used, on drying they would shrink and
hold the parts firmly together.

Object 2 is an oddly shaped half of an atlatl weight from the surface of a
plowed field in Branford. It is made from a gray-colored stone, not slate. The
fragment was intentionally notched, not broken out by a plow or cultivating
machine. The notch was made to repair or fasten the parts together. The
perforation is of interest because the ridges from the reed drill are clearly
visible; no reamer was used to smooth the hole.

Specimen number 3 was discovered by my father, Berne A. Russell, in a cul-
tivated field east of Lidia Hitt's Pond in North Branford. Only about one-quarter
of the object, made of green slate, was found, but it is of special interest
because of the perforation. The hole through the object is very smooth, but one
and a half inches from the bottom is a notch one eighth of an inch wide and
about one sixteenth of an inch deep. From my long experience in drilling stone
with a hollow reed (elderberry) and beach sand, I would like to theorize that the
notch was accidently made by a piece of grit embedded in the side of the reed
drill. Upon close examination of the fragment, one observes that above the broken
edge there is a deep notch and three smaller ones, not for decoration, but for
repair.

of the final object number 4, two fragments were found, A & B. I discovered
the pieces at the edge of the water on the beach at Hosley's Cove on the east
side of Lake Saltonstall, in the town of Branford. Over a period of many years
of angling at the lake I would use the lunch breaks and other rest periods to
search the shore for artifacts. This specimen is made from green and mottled
gray slate. It is different from the other specimens in that perforations were
made for thongs to fasten the parts together. I searched the beach many times
for the missing parts without success. The illustration attempts to project the
original shape of the object.

I would also like to comment that one is extremely fortunate to find a per-
fect atlatl weight. During the lifetimes of my father and myself we never dis-
covered a complete specimen. Very few amateur collectors and professional
archaeologists whom I have known have found a perfect specimen. Perhaps only
a few hunters who used the atlatl came through our area. Some of these perfect
specimens were found by farmers while tilling the soil before their land had been
plowed many times. We must realize that many of these rare objects were broken
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Figure 2. Atlatl weights from prehistoric sites in Branford. Top, Cat. No. 3498
from Short Beach (Object 1); Middle, Cat. No. 3500 (Object 2) and Cat. No.
3496 (Object 3) from near Lidia Hitts Pond; Bottom, Cat. No. 3497A & B,
(Object 4) from Hosley's Cove, Lake Salton stall.
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by plowing and cultivating, hence the fragments. I had a few perfect atlatl
weights in my collection which I had purchased from farmers. A very few have
been accidently found by fishermen, hunters, and hikers, too. I recall the finding
of a fine specimen in this class by a home owner while making an excavation for
a swimming pool in Warren, Litchfield County.

ANENGRAVEDATLATLWEIGHT

The artifact was found on property at 700 North High Street in East Haven,
New Haven County, Connecticut. The site is located on the summit of the ridge
eighty-five feet above sea level, west of North High Street and south of Grannis
Road. It was discovered by Catherine DeMayo, as a small child, about the year
1966. She said that she found it while digging in the woods at the rear of her
home. The little girl did not realize what she had discovered, but thought that
the hole through the odd-shaped stone was too perfect to be natural. He parents
did not known what it was but Elizabeth, an older sister, identified it as a
bannerstone from illustrations in a reference book about Indian artifacts that she
saw in the library. Miss DeMayo presented the atlatl weight to me on December
27, 1980, and said that she felt that it would be of greater interest and more
significant to me than it ever would be to her. I have been grateful to her for
this gift of such a beautiful artifact.

This atlatl weight is made of chlorite and is highly polished. Upon a super-
ficial examination of this specimen one does not observe the faint row of short
incised lines. It has a row of scratches for decoration or recordings which are
too shallow and indistinct to be photographed; therefore, I have made an outline
and the sketch shown in Figure 3. Most of the atlatl weights that I have
examined and seen as illustrations in books are without embellishment, with an
exception of a few specimens that have notches on one or more edges (e.g.,
Fowler 1963:15-17; Greene 1942:35; Jackson 1940:51; Moorehead 1917:222; Russell
1977; Taylor 1974-1975:16-19; Thompson 1942; Willoughby 1935:60-70). If a study
of the distribution of atlatl weights could be made, it would prove of much
interest.

I
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Figure 3. Incised atlatl weight from East Haven. Catalogue Number 3549.
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AN ATLATL BLANK

I have not been able to identify the raw material of this interesting stone
artifact (Figure 4). It appears to be formed of layers or laminations of the
material. A hammerstone was used to form the object by pecking or pulverizing
the material. In cross section, the center is thicker or bulbous, probably left for
extra strength around the perforation. In the center of the upper edge is a pit
to seat the hollow reed drill. No grinding was used to shape this specimen, as
that operation was usually done after the perforation was completed because of
the ever present danger of breakage during drilling. From my sketch of this
artifact, it is easy to visualize its beauty after final stages of grinding and
polishing, but that is left to our imagination.

Figure 4. Atlatl blank from Seymour. (Drawing by Beverly Brann Chieffo,
courtesy of the Greater New Haven Archaeological Society.)

During my long lifetime of collecting, I had two or three preforms well-
shaped but undrilled and two good examples of specimens partly drilled. It is
extremely interesting in having for study objects illustrating various stages of
manufacture from blank to finished specimen. Museums should have exhibits to
illustrate the methods used in the manufacture of different artifacts.

In the literature, I have found a few photographs of atlatl weights showing
the core left by the hollow reed drill (Moorehead 1917, 1931). I have demonstrated
to many groups of children and adults the technique for drilling with the hollow
reed. Every opportunity should be taken to teach the laymen about the Indians
and the wonderful things they accomplished by primitive methods.

One of the first questions asked about an Indian object is, where was it
found? At this time I would like to quote parts of a letter from Charles F. Clark
of Seymour, Connecticut, dated February 2, 1955:

As for its history I am afraid that is a little bit vague. I do know it
was found within the confines of Seymour, either by my great uncle
who was Charles H. French, third selectman of the Town and in charge
of road maintenance, or some worker on his crew. It must have been
some forty to forty-five years ago, where it was found I am unable to
say. I just don't remember. It may have been in the so-called
Squantuck section of Town which is over by the Housatonic River or it
might have been near the Woodbridge town line where an Indian burial
ground is located a half a mile or so off the highway. Then again it
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might have been in the old river road area near the natural falls where
Chief Chews retained the fishing rights and a small piece of ground for
him and the remains of his tribe. The thing I do remember for certain
is that it was found in the process of road repairing and brought home.
I am sorry that my memory does not serve me better in this respect.

This bannerstone is unfinished in that the hole through it was never
completed, but otherwise it is an excellent specimen, completely shaped
and well-smoothed, showing nice stone grain with no chips or mars of
any kind, something a real collector could be proud of adding to his
collection.

A DOUBLEGROOVEDPLUMMET

This plummet was found at Crescent Beach, Niantic, in New London County
(Figure 1). It came from the Edmond's collection of Norwich, Connecticut. The
artifact is made from a natural sandstone pebble and is unaltered except for the
two grooves. After having examined many plummets in collections and illustrations
in reference books, I have never seen one like this specimen with two parallel
grooves at one end. It was donated to the Institute for American Indian studies.

Plummets are relatively rare in Connecticut (Willoughby 1935). I have
searched the surfaces of many cultivated fields, and excavated several sites, but
I have never found a plummet. They are absent from most small collections, and
the museums only have a few specimens. Mr. Norris L. Bull (1932) reported
having thirty plummets, but his collection was the largest in the state and com-
posed of many smaller collections from all over Connecticut. Mr. Edward H. Rogers
of Devon, who had the second largest single collection in the state had about
eight plummets. At one time I had five. As one travels north into New England
they are more numerous. Many plummets have been found in the burials of the
so-called Red Paint People, now referred to as the Maine Cemetery Complex
(Moorehead 1917, 1922; Smith 1948). In many of the graves these objects, referred
to as plummets, were discovered associated with woodworking tools, adzes and
gouges. These people possibly made large heavy duty dugouts for fishing in the
ocean and the plummets were used for line sinkers or lures.

Having been an enthusiastic angler for thirty-five years of my life, I have
often thought that small plummets could have been used as lures. Other writers
have hinted that they were possibly used as fishing lures, but did not elaborate.
Some of these artifacts have an encircling groove at each end. The fishing line
could be attached to the upper end and feathers and hooks fastened to the other
end. Even with only a single groove at the top, feathers and hooks could all be
bound in together. Either used for trolling or casting with a long pole and short
line, referred to as skittering, they would prove excellent as fishing lures.

The very large, so-called plummets could have been used as line sinkers, as
suggested by several authorities. As the Indian did not know about the use of
a plummet to determine a vertical plane, the name is a misnomer. I also doubt
that these objects were utilized as pendants, as they are too heavy and cumber-
some to have been used for that purpose. Some of my readers will disagree with
me, but I think my theory about their use as lures is as plausible as some other
suggested uses of the artifact under discussion. I have used many artificial lures
decorated with feathers with great success.

In checking through the literature, we find these objects are of considerable
antiquity and are associated with artifacts of the Late Archaic period. They occur
at many sites in Massachusetts and New Hampshire in association with ulus and
gouges (Dunn and Fowler 1951; Fowler 1950, 1963, 1968, 1972;Kremp 1961;Moffett
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1957; Moorehead 1931; Otto 1999; Ritchie 1969a; Robbins 1959, 1967; Rose 1965;
Scotthorne 1968). Very few plummets have been reported from surface finds, or
from excavations in New Jersey (Cross 1941). Some have been excavated from
sites in New York (Ritchie 1969b), but they are not numerous as one advances
into the Northeast, with the greatest concentrations in the burials of the Maine
Cemetery Complex.

AUTHOR'SCOMMENTS

Although I am too old (90 years) for fieldwork I can now, notwithstanding
arthritic pain, do some research on objects in my collection. I hope this article
will inspire other members of the Society to write about some of their artifacts
in their collections. In any scientific organization, such as our Society, the
publication of articles is the most important activity. Without it, the organization
would cease to exist. More time should be expended in making a detailed study
of the artifacts we collectors find. A good time for this practice is during the
cold winter months when snow is on the ground and the excavation of sites is
not feasible. Needless to say, fieldwork should not be attempted when the ground
is frozen except in cases of site salvage. I urge others not to procrastinate but
to write about the rare or unusual artifacts in their collections. We should
reciprocate and share our knowledge about archaeological specimens and so learn
more from each other. Articles submitted and published in our Bulletin is one way
to accomplish this.
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AN EXAMINATIONOF LATEWOODLANDCERAMICPIPE FRAGMENTSFROMTHE
MORGANSITE IN ROCKYHILL, CONNECTICUT

FREDW. GUDRIAN
ALBERTMORGANARCHAEOLOGICALSOCIETY

ABSTRACT

The Morgan site in Rocky Rill, Connecticut, with its early to mid-Late Woodland occupation, has
provided us with one of the largest collections of ceramic pipe fragments uncovered in Southern New
England. Along with the manufacturing of pottery vessels, this site is also the location where pipes
were made. A ceramic fragment of what could be a flute was also found.

INTRODUCTION

The Morgan site, located on the flood plain of the Connecticut River in Rocky
Hill, Connecticut, was discovered in the early 1980's by Pat Negro. Pat and two
friends, John Cianfarani and Jerry Foss, first dug the site in June 1981. When
their digging produced significant artifact and feature concentrations, the three
diggers realized the importance of the site. They contacted the Albert Morgan
Archaeological Society (AMAS) and turned the site over to them. This act
preserved the site for the scientific recovery and analysis of the artifacts. The
artifacts and corresponding knowledge would have been lost with less scientific
digging.

The AMAS,under the direction of the co-dig directors Dr. Lucianne Lavin
and Dave Cooke, dug the site from 1985 through 1990 and uncovered 49 pipe or
pipe-like fragments. This original dig consisted of the excavation of a series of
five foot squares eventually covering a 55 foot by 20 foot rectangle. Site survey
testing in 1993 and 1994 by AMAS,under the direction of the author as AMASdig
director and Dr. Lucianne Lavin as co-director, recovered one pipe fragment to
the west of the original loci. An unknown number of pipe fragments have been
recovered by surface collectors and, unfortunately, most are not available for
analysis. One collector, Jacque Dubois, has allowed the author to study his
collection. I will discuss those surface-find fragments in a separate section of
this article. This paper will concern itself mostly with the 49 fragments recovered
by AMASand covered by documentation.

Figure 1 shows the distribution of the 49 fragments. This figure shows the
square where the fragment was found and the depth within each square where
the fragment was located. If more than one fragment was found at the same
depth then the actual count appears within parentheses.

GENERALINFORMATIONON THE PIPE FRAGMENTS

The 49 fragments make up an assemblage of 42 fragments of pipe bowls, five
fragments of pipe stems, one fragment of a bowl with stem attached, and a
possible flute fragment. The bowl with stem attached will be included in the
analysis under the groupings of straight-sided bowls and of tapered stems (see
below).

13
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Figure 1. Layout of fragments by square and depth
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The fragments of pipe bowls represent two distinct styles as shown in Table
1. A straight-sided bowl style is represented by 28 fragments (65% of bowl
fragments). A curved-sided bowl style is represented by 15 fragments (35%of
bowl fragments). The fragments of stems also represent two distinct styles. One
stem style has parallel sides with a centered bore hole. Two fragments (33%of
all stem fragments) represent this style. The other stem style has a tapered stem,
being wider at the bowl end and narrower at the mouth end; its bore hole is
offset. Four fragments (67% of all stem fragments) represent this style. One
unique fragment appears to be part of a flute. I will discuss the flute in greater
detail later.

STRAIGHT-SIDEDBOWLS

Summary information for the 28 fragments of straight-sided bowls based on
detailed examination of each piece is as follows:

Paste thickness: ranges from 3 - 6mmwith most (22) 4 - 5mm;rim fragments
ranged from 3 - 4mmmeasured at the lip.

Color: Gray (10 pieces), Tan-Red (two pieces), Brown (four pieces), Tan-
Orange (four pieces), Tan (three pieces), Brown-Red (two pieces) and
unknown (three pieces). Note: the unknown color group consists of
fragments that are no longer available for analysis and the original
descriptions did not identify the color.

Surface treatment: all had very smooth exteriors with eight showing high
polishing; interiors were all very smooth.

Shape: all had very straight sides showing no vertical curving, bowl
circumferences appear slightly elliptic on 26 fragments, and two frag-
ments were slightly squarish.

Stems: unknown in all but one piece that had a tapered stem and offset hole.
Rims: 10 fragments included lips (seven were flat, two round and one was

flat with notching).
Depth found: plow zone through the 24 inch level.
Estimated minimum number of pipes represented: 26.
Temper: none visible.
Estimated diameter of bowls: 20 fragments </= 20mm, four fragments > 20mm

and less than 30mm, and four where diameter can't be estimated.
Number with exterior surface carbon staining from firing: three.
Number with interior surface carbon residue: zero.
Decorations: Undecorated=14, Incised=eight, Brushed=two, Linear Dentate=one

Punctate=two and Incised with punctates=one.
Number found in features: 11 (seven are decorated, four undecorated.

The following is a brief description of the 14 decorated straight-sided bowl
fragments:

1. One rim fragment has four, very straight, incised lines forming a double
inverted chevron that almost touch each other. It has two angled left,
parallel lines that are to the right of the chevron. Note: each chevron is
made with a pair of incised lines meeting at the top forming the angle.

2. One rim fragment has two, well-spaced, parallel chevrons with two angled
parallel lines above the chevron; deep incising was used for the lines.
Each chevron is made with a single line and is slightly wavy.
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3. One rim fragment has four, parallel and slightly wavy rows of
punctuation; there are at least 25 holes present on the design.

4. One fragment has three, horizontal, well-spaced parallel lines of incising.
The lines are very shallow and scratchy.

5. Two joined fragments have three sets of decoration. The first set is a
vertical ladder type box decoration made up of three vertical parallel
lines intersected by at least seven horizontal lines. This set continues to
the broken edge of the bowl. A second set is a box with three vertical
lines and only one horizontal line at the bottom. The third set is made
up of two vertical lines and one horizontal bottom line. The last two sets
appear to be incomplete versions of the first decoration since they are
approximately the same height and width. All three decorations are
approximately the same distance apart. The lines on all three decorations
are shallow and scratchy with some horizontal lines extending past the
vertical lines. The lines appear very crudely formed. The verticals are
slightly wavy.

6. One rim fragment has four horizontal and parallel rows of punctates
totaling 14 holes.

7. One rim fragment has two horizontal parallel lines of incising and three
angled left lines and one angled right line intersecting the parallels.
There are three notches below the horizontal lines.

S. One rim fragment has three lines of linear dentate like decoration angled
to left and one vertical line intersecting them. The lines are scratchy and
shallow.

9. One fragment has four lines of incising; two lines are vertical and two
lines angled; none connect. The lines are very deep.

10. One fragment has random brushing with mostly horizontal strokes.
11. One rim fragment has vertical brushing.
12. One fragment has punctates in several rows and two angled incised lines

to one side.
13. One fragment has three shallow lines of incising running parallel on its

interior surface.

CURVED-SIDEDBOWLS

The analysis of the 15 curved-sided bowl fragments has revealed the following:

Paste thickness: varies from 2 - Smm with most (10) 6 - Smm; the rim
fragments all measure 4mmat lip.

Color: Gray (five pieces), Tan-Red (four pieces), Tan-orange (one piece),
Brown (five pieces).

Surface treatment: all had smooth but uneven exteriors; five had rough or
unfinished interiors and 10 had smooth interiors.

Shape: visible curving of exterior walls; bowls circumferences appear more
round than elliptical.

Stems: unknown.
Rims: five fragments included lips (one was flat and notched), one was round

and overhung the exterior surface; one was round and overhung the
interior; one was half round with flat side on the interior; and one
was round.

Depth found: Plow zone through 20 inches below surface.
Estimated minimum number of pipes represented: 15.
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Temper: 14 had no visible temper; one had one piece of visible quartz
temper.

Estimated diameter of bowls: eight were >/= 20mmand less than 30mm, and
seven where diameter can't be estimated.

Number with exterior surface carbon staining from firing: four.
Number with interior surface carbon residue: zero.
Decorations: Undecorated=nine, Incised=three, Brushed=two, Cordmarked=one.
Number found in features: one.

The following is a brief description of the six decorated curved-sided bowl
fragments:

1. One fragment has five very shallow parallel incised lines.
2. One fragment has three vertical parallel lines of cordmarking.
3. One fragment has three angled parallel incised lines.
4. One fragment has nine lines of incising radiating out from the bottom of

a possible base of a bowl.
5. One fragment has limited but random brushing on the exterior surface.
6. One fragment has vertical brushing on the exterior.

STRAIGHT STEMS

Two stem fragments are represented in this style, and the following
information has been collected by the examination of these pieces:

Shape: The stem diameter did not vary over the length of the stem fragment
and it had a well-centered hole at both ends of the fragment.

Paste thickness: varied from 3 - 7mm.
Diameter of holes varied from 4 - 5mm.
Diameter of stem: 13mm.
Color: Gray (one piece), Tan-orange (one piece).
Surface: smooth.
Shape of bowl: unknown.
Decorations: none.
Temper: none visible.
Number found in a feature: one.

TAPEREDSTEMS

Analysis of the four fragments representing this style revealed the following:

Shape: the stem tapers from being thickest at the bowl end and narrower
at the mouth end. The hole is offset toward the top of the stem.

Paste thickness: varied from 3 - 7mm.
Diameter of holes: varied from 3 - 4mm.
Diameter of stem: varied from 8mm at mouth end to 15mmat bowl end.
Color: Gray (one piece). Tan-orange (two pieces), Brown-Red (one

piece).
Surface: two were smooth; two showed smoothed over scraping (the sides of

the stem appear to be made up of a number of smoothed over flat
surfaces running the length of the stem as if they were scraped and
later smoothed).
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Shape of bowl: unknown.
Decoration: two are undecorated, one has a single incised line that runs

parallel to the length of the stem and one is brushed along the entire
stem.

Temper: none visible.
Number found in a feature: one.
Miscellaneous: one stem shows a complete mouth end; it is tapered and

rounded with the bore hole making up most of the end.

DATINGTHE PIPE FRAGMENTS

Only one pipe fragment was found in a feature that was dated. That feature
has been radiocarbon dated to A.D. 1170±90 years, uncalibrated. This pipe
fragment was from a straight-sided bowl that was undecorated. Extrapolating from
the beginning depth of the four radiocarbon dated features, we can approximate
the relative dates for the other fragments. For a 12" level feature we have a
date of A.D. 1360±70 years; for a level of 14" we have a date of A.D. 1320±70
years; for a level of 20" we have a date of A.D. 1170±90 years and for a level of
20 - 22" we have a date of A.D. 1170±70years (Lavin 1988; Lavin et al. 1993, 1992
- 1993). These dates are uncalibrated. Tables 1 - 4 show the levels at which the
fragments were found relative to the various pipe attributes and styles just
discussed.

SURFACECOLLECTINGANDTEST PITTINGPROGRAM

The 19 fragments of pipe collected from the plowed fields and from the 1993-
1994 test pits can be grouped as follows: nine fragments of straight-sided bowls,
three fragments of curved-sided bowls, three fragments of straight stems and
four fragments of tapered stems. Examples appear in Figure 2.

The examination of the surface finds has given us the following information:

For the nine fragments of straight-sided bowls:

Paste thickness: 3 - 5 mm.
Color: tan (six), tan-orange (two), gray (one).
Surface treatment: smooth exteriors and interiors.
Stems: unknown.
Rims: lips found on six of nine fragments (two flat, two half round, two

tapered.
Estimated minimum number of pipes: nine.
Temper: none visible.
Estimated diameter of bowl: one fragment < 20mm, five fragments> 20mmand

less than 30mm and three where diameter can't be estimated.
Number with exterior surface carbon staining from firing: zero.
Number with interior surface carbon residue: zero.
Decoration: Incised=six, Undecorated=three.

For three fragments of curved-sided bowls:

Paste thickness: 4 - 6 mm.
Color: tan (two), tan-red (one).
Surface treatment: smooth but uneven exteriors and smooth interiors.
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Stems: unknown.
Rims: lips found on two of three fragments (one tapered one half round).
Estimated minimum number of pipes: three.
Temper: none visible.
Estimated diameter of bowl: three fragments > 20mm and less than 30mm.
Number with exterior surface carbon staining from firing: one.
Number with interior surface carbon residue: zero.
Decoration: Brushed=one, Incised=one, Undecorated=one.

For the three examples of straight stems:

Paste thickness: 4mm.
Diameter of holes: 4 - 6mm.
Diameter of stems: 12 - 14mm.
Color: Gray (two), tan (one).
Surface: smooth.
Shape of bowl: unknown.
Decorations: none.
Temper: none visible.

For the four examples of tapered stems:

Paste thickness: from 3 - 7mm.
Diameter of holes: 6mm.
Diameter of stems: 12 - 14mm.
Color: tan (one), gray (one), tan-red (two).
Surface: smooth.
Shape of bowl: unknown.
Decorations: Undecorated=three, one has a collar at the bowl end of the

fragment.
Temper: none visible.

FLUTE FRAGMENT

One of the most interesting artifacts found at this site appears to be a
fragment of a flute or similar musical instrument. This item, shown in Figure 3,
first appeared to be a pipestem but when cleaned and examined, a hole was found
on the upper surface. The fragment is 47 mm long with a diameter of 16 mm at
its widest and 9 mm at the narrowest. The hole at the dorsal surface is elliptic
and tapers down into the central bore hole that runs the length of the fragment.
The former hole is 14 mmwide at the surface and 7 mm at the point it enters the
bore hole. The bore hole is offset and is 4 mm in diameter. This fragment is
similar to a tapered pipe stem. It may have been part of a pipe that broke
during manufacturing or use and was then modified into a flute, perhaps as a
toy. There does not appear to be any practical reason for putting a hole on the
top of a pipe stem while still using it as a pipe. At the widest end there appears
to be a piece of what might have been a bowl. When air is blown into the narrow
end, it produces a whistle sound. The fragment has the following characteristics:

Paste Thickness: 2mm at the top and from 28mm at the widest point.
Color: tan-orange.
Surface treatment: smooth.
Shape: Similar to a tapered pipe stem.
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Figure 2. Pipe bowl fragments.

Figure 3. Flute fragment (top row, far right) with other pipe bowl and stem
fragments.
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Decoration: none.
Depth found: 12 - 14 inch level.
Surface hole: the edges are completely smooth and it tapers inward.
Exterior surface carbon staining from firing: some on the widest end of the

stem.

COMPARISONTO OTHERSITES

At the Ben Hollister site located in Glastonbury just across the Connecticut
River from the Morgan site, six ceramic pipe fragments were found. Several bowl
fragments represent a style similar to the straight-sided bowl fragments from the
Morgan site. The tapered stem fragments found at the Morgan site match the
description of the stem found at the Hollister site both in form and decoration
(Lavin 1980). Several decorations found on the Morgan site pipes match those
found on pipe bowls at the Hollister site. One of the decorated Hollister pipe
bowls had a horizontal ladder-like decoration. The Morgan site had a pipe bowl
with the same ladder-like decoration but the decoration was oriented vertically.
Other incised decorations found on Hollister pipe bowls are similar to several
decorations found on incised bowls from the Morgan site. The bowl forms from
the Hollister site are similar to the variety found at Morgan. The Hollister bowl
forms consist of one bowl being barrel-shaped, one bowl was squarish shaped
and several were straight-sided bowls. Pipe bowls from the Hollister site also
represent the same range of colors and paste thickness as those from at the
Morgan site (Lavin 1980).

The two ceramic elbow pipes found at the Aircraft Road site (Zariphes 1970)
in Middletown, Connecticut match in form and decoration the pipe fragment found
at the Morgan site that had a straight-sided bowl with tapered stem. The Aircraft
Road site ceramic pipes consist of one undecorated tapered pipe stem and one
complete undecorated elbow pipe. A third pipe found at this site was a complete
soapstone elbow pipe and was found at the same level as the ceramic pipes.

Other straight-sided or slightly squarish bowls with incising often forming
chevrons can be found on coastal sites in Connecticut and New York, and at
Guida Farm in westfield, Massachusetts and the Phillips site in Glastonbury,
Connecticut (Lavin 1980). The one bowl fragment from the Morgan site decorated
with both incising and very small punctation may represent an Iroquoian
influence. Parallel horizontal lines of punctation along with incising, as described
by Smith (1950:303) appear on Iroquois style pipes with both straight-sided and
barrel-shaped bowls. While the Iroquois pipes usually have flaring rims, the
elbow pipe form appears in the Glen Meyer Phase of the Neutral Iroquois at the
Van Besien Site dated at A.D. 900-940 (Noble 1992:43). Flared rims do not appear
on the Morgan pipes, so this may be more an example of the influence of a
decorative technique being used on a local form of pipe. The similarities of pipe
styles from Massachusetts, south to the Middletown area indicate a homogeneous
manufacturing and decorating style, which suggests a commoncultural area. This
idea is also supported by (Lavin 1980) in her study of the pipes from the Ben
Hollister site.

SPECIALNOTES

At the Morgan site, all measurements were recorded in inches and, therefore,
this article reflects this use of the English scale rather than the metric scale.
Also, while most of the levels recorded represent two inch layers, some levels for
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artifacts were recorded at nonstandard units such as 12-18 16-20 18-24 and 19-24
inches as represented in the tables. Several artifacts are from bags where the
level was not recorded. They are represented by the 'unknown' level in the
tables. Some data was not available to the author. It included the documentation
recorded by AMASmembers during the 1990 dig season at the Morgan site, a
possible animal effigy pipe fragment, recovered by members of AMASfrom the
1990 season, and several pipe fragments recovered by members during surface
collecting at the site.

CONCLUSIONS

The Morgan site, a well-known locus for the manufacture of clay pots
(Gudrian n.d.; Lavin 1988;Lavin, Gudrian and Miroff 1993, 1994) was also an area
for the manufacture of ceramic pipes. This conclusion is supported by the
following data. The fragments of pipe were found in the same squares and at the
same levels and occasionally in the same features as the pottery sherds, clay
lumps, smidgens and clay coils that make up the bulk of the Morgan artifacts.
The clay remains that illustrated the fact that ceramics were made at this site
were often intermixed with the pipe fragments, suggesting that both ceramic
vessels and pipes were manufactured at the Morgan site. The next fact that
supports a manufacturing premise is that some of the pipe fragments are in an
unfinished condition. There are several pipe fragments that have both exterior
and interior surfaces in a semi-finished, rough condition which indicates partial
processing. The decorations on two of the bowl fragments show unfinished
decorations that appear to have been scratched on in the very dry prefiring
phase of manufacturing.

Wehave, at the Morgan site, one of the largest collections of pipe fragments
found in a single site in Southern NewEngland that has been carefully excavated
and reported. A minimumof 41 different pipes are represented, and they were
found in a relatively small area (1100 square feet).

The 43 pipe bowl fragments have all been examined and none of these
fragments exhibit any sign of use. There is no evidence of interior carbon
deposits or staining. While carbon remains are quite rare at most sites, this
residue has been preserved extremely well on many pottery sherds at the Morgan
site.

The evidence listed above indicates that the Morgan site was in fact a pipe
manufacturing location. The occupants at Morgan had the technology, skills and
local resources to accomplish the manufacturing of pipes. This is supported by
the fact that the manufacturing of clay vessels occurred at the site.

The two formal styles of pipe bowls, one smooth and straight-sided and one
uneven and curved-sided, besides representing two different shapes may suggest
different uses of the pipe. The straight-sided bowls may represent a special
purpose or occasion for use, and the curved-sided bowl style may represent a
more common or everyday use of the pipe. Also, a second possibility is that one
style may represent a spiritual use and the other a more secular use. Another
explanation for the different styles may be that one was for trade and one was
for local use. The answer to these hypotheses requires more research. Both
styles seem to have been in use during the same relative time periods as shown
by Table 1. Except for the 20-22 inch level, where only straight-sided bowls were
found, all the other major levels had samples of both styles. A comparison of the
two bowl styles shows that the curved-sided bowls were thicker and had a
slightly larger average bowl diameter than the straight-sided bowls.

Table 1, which correlates the style of pipe by level, shows that both styles
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of pipe bowl were in use during the site's occupation. This table also shows that
over time the number of pipes increased from a relatively few (6%)found at the
20-22" level to a larger number (28%) found at the plow zone level. Also, the
table shows that the straight stems were found only in the plow zone while the
tapered stems were found in the plow zone and levels 14-16", 16-18" and 18-20".

Table 2, which correlates the decorations of bowls by level, shows several
interesting patterns. The use of brushing only appears in the upper levels,
representing a more recent occupation period, while incising was used throughout
most of the occupation of the site. The appearance of punctation in the lower
levels shows it was in use during the early occupations and was later combined
with incising for a brief period as shown by the fragment containing both
decorations. Also only the straight-sided bowls were decorated with punctation
and linear dentate. Cordmarking only appears on the curved-sided bowls. Incising
on 25%of the decorated fragments seems to be the most popular decoration used
at this site. Because of the small size of most of the bowl fragments found, the
undecorated bowl fragments at 53% of the total may represent either truly
undecorated bowls, or they may represent the undecorated portions below or
between decorations on decorated bowls.

Table 3, which correlates the color of bowl fragments by level, does not
show any significant evidence for a preference of one color over another. Even
using color solely as an end product of firing technique; i.e., oxidation vs
reduction, there appears to be no evidence of a difference over time.

Table 4, which correlates the color of stems by level, does not show any
significant evidence of color being a factor on stems over time.

Table 5, which correlates pipe fragments by feature, does show that 14 of
the 43 bowl fragments and one of six stem fragments were found in features.
This perhaps suggests a cleaning up of the area type of activity taking place at
the site (Moeller 1992). A more detailed study of the Morgan site features is
presently being undertaken by archaeologists Laurie Miroff of SUNYBinghamton
and Kathy Furgerson of Archaeological Research Specialists. Perhaps when their
research is completed further data on the pipes in features will be available, but
for now the information is limited in this area.

An examination of Figure 1, which indicates the location of pipe fragments
by square and depth, shows several concentrations of fragments in the area
surrounding N50E10,N30E05,N10E05and a large clustering around N20E15.The
last group could represent a specific manufacturing work area or merely a
cleanup area due to the large number of fragments located in features around
this area. All the clusters represent significant occurrences for the same depth
for associated squares.

Close examination of the decorations placed on the pipe bowls shows that the
decorations were made during several different stages of the manufacturing
process as defined by (Rye 1981). Several decorations show evidence of being put
on the bowl during the plastic condition of the clay as illustrated by the thrown-
up edges of the lines. Thrown-up edges occur when the clay is soft; when a line
is made small clumps of clay appear on the edges of the line. A straight and
clean line is formed if the clay is harder. Only the curved-sided bowls show
thrown-up edges. Other fragments show the clean cut lines typical of being made
during the leather-hard condition and are only found on the straight-sided
bowls. Other fragments show the chipped edge lines suggesting a very dry
condition of the clay at the time the decorations were made. These also are found
only on the straight-sided bowls.

The tapered stems are typically found on elbow pipes (Lavin 1988). The
straight-sided bowl with the tapered stem attached from Morgan is a fine example
of the elbow pipe style.
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THE FERRYROADSITE (6-MD-96)

RICHARDQ. BOURN,JR.

SETTING

The Ferry Road Site (6-MD-96) is located in the town of Old Saybrook,
Connecticut. The site may be found on the Old Lyme Quadrangle at 41° 18' 39"
North Latitude and 72° 21' 32" West Longitude. It is three miles (4.827 km)
upstream from the mouth of the Connecticut River (Figure 1).

The vegetation on the knoll, south of Ferry Road, had been cleared by a
bulldozer in the spring of 1971. The remaining sand and gravel on the southern
end of the knoll, which was adjacent to a tidal marsh, was being removed by the
truck loads. When this area was leveled, a dredge with a large scoop suspended
from a crane was used to make a yacht basin. The yacht basin is now known as
the Chimney Point Marina. The basin was dredged to a depth of 30 feet (9.1 m)
below Mean Low Water. In the south-west corner of the basin a canal was dug
across the tidal marsh to the drainage creek which flows into the Connecticut
River. The canal is about 470 feet (146 m) long and approximately 25 feet (7.6 m)
wide. The peat, sand and gravel scooped up during the canal dredging were
deposited on both sides of the canal. The drainage creek which flows from the
Ragged Rock Creek to the Connecticut River was too shallow for boats to use at
low tide. It was therefore dredged from the canal to the river. The canal and
drainage creek were dredged to a depth of five feet (1.54 m) below Mean Low
Water. However, it was not long after the two areas were dredged when the mud
from the surrounding marsh filled them back in again. For that reason the two
areas have been dredged several times since 1971 (Figure 2).

Along the southern side of the yacht basin a sea wall has been built. From
the sea wall about 267 mooring pilings and two decks have been installed. Before
going on to the section on stratigraphy a brief note about the history of Ferry
Road and the railroad is in order. The first vehicular drawbridge across the
Connecticut River between Old Saybrook and Old Lyme opened in 1911. Before
this time all road traffic went down Ferry Road to be transported across the
river by ferryboat. The first ferry between the two towns was authorized in 1662
(Van Name 1969).

The present day railroad tracks and their supporting earthworks were
completed in 1907. This was also the year in which the present day railroad
bridge across the Connecticut River between Old Saybrook and Old Lyme was
opened. The earthworks for the tracks went across the northern section of the
large tidal marsh on the west bank of the Connecticut River. Flowing through the
tidal marsh is Ragged Rock Creek. The earthworks crossed the Ragged Rock
Creek just to the west of our site, making it necessary for the railroad builders
to put in the drainage creek. This creek flows from the Ragged Rock Creek to
the Connecticut River. The first railroad bridge which crossed the Connecticut
River between Old Saybrook and Old Lyme was just north of the present day
bridge. The first railroad bridge was opened in 1862 (Belyea 1975).
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STRATIGRAPHY

There are three natural geological regions in the state of Connecticut. They
are as follows: Western Highland, Central Lowland, and Eastern Highland (Flint
1971). The Ferry Road site is in the Eastern Highland region.

The bedrock under the site is part of the "Brimfield Formation". "The
Brimfield Formation" and Tatnic Hill Formation are believed to be sedimentary
facies equivalents occurring on opposed limbs of the Hunts Brook Syncline"
(Lundgren 1967: Plate 1).

The sand and gravel deposits at the site are of glacial origin. This glacial
outwash was deposited in the streams and lakes formed by the melting glacial ice.
The deposits were probably made during the Wisconsin Glacial Age. It is believed
that the ice sheet had melted back to the Connecticut coastline some time before
15,000 years ago (Flint 1971).

The soil at the northwest end of the canal was examined by Dr. David E. Hill
of the Connecticut Agricultural Experiment Station. The soil series surrounding
the site has been mapped as Hinckley gravelly loamy sand by the Connecticut
Cooperative soil survey. At the site, Hill identified inclusions of Walpole sandy
loam within the Hinckley mapping unit by the presence of prominent mottling in
the upper part of the solum. The mottling appears as prominent rust spots in a
matrix of grayish brown sand. The inclusions of Walpole sandy loam are mostly
found along the margins of the tidal marsh which abut the gravelly upland soil.

The large tidal marsh on both sides of the Connecticut River south of the
railroad bridge have been classified as deep coastal marshes of the Westbrook
Series (Hill and Shearin 1970). The marsh covering the Ferry Road site is part
of the northern edge of the large marsh on the west side of the river. Vegetation
and depth are the primary factors in the classification of tidal marshes. Deep
coastal marshes are defined as being at least five feet (1.52 m) deep.
APproximately a mile (1.609 km) southwest of our site in the large tidal marsh
from which Hill and Shearin took a boring for their 1970 report. The depth of the
peat in that area was 13 feet (4 m).

In May of 1973, Hill visited the Ferry Road site. A boring was taken in the
marsh near the eastern side of the canal in an area covered with salt meadow
grass (Spartina patens). The first 18inches (45.72 em) of peat was grayish brown
in color. From 18 to 36 inches (45.72 to 91 em) the peat was blackish brown. From
36 to 86 inches (91 to 218 em) the peat was black. Below 86 inches (218 cm) was
gray colored sand. The total depth of the peat was seven feet and two inches
(218 em) (Figure 3). The top 36 inches (91 cm) of the marsh was made up of 50%
organic matter and 50%mineral matter. The lower layer of peat contained about
90%water and 10%decomposed organic matter by volume. This black soupy con-
dition may be caused by upward positive pressure of water discharging as
underground flow from the adjacent upland. The soupy condition made it impos-
sible to get a depth-specific sample for radiocarbon dating. Therefore, a second
boring was made in a different location.

The second boring, taken in an area covered with cattails (Typha
augustifolia) , was 41 feet (12.5 m) east of the first boring. The peat was seven
feet and six inches (228.6 em) deep (Figure 3). The first 12 inches (30.48 em)
were grayish brown in color. From 12 to 18 inches (30.48 to 45.72 em) was
reddish brown peat. The 18 to 48 inch (45.72 to 121.92 em) layer was black peat.
From 48 to 90 inches (121.92 to 228.6 em) black organic material was found but
not as soupy as in the first boring. At 90 inches (228.6 em) and below was gray
colored sand. Depth-specific samples from each of the layers of peat in the
second boring were placed in plastic bags for laboratory study at The
Connecticut Agricultural Experiment Station. The samples were taken between 9:00
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AMand 11:00AMon May 5, 1973with an incoming tide. High tide was at 12:33 PM.
The tidal range in this area is about 3.5 feet (1.06 m). Analytical results from
samples may be seen in Table 1.

TABLE1: DR. HILL'S DATAFROMTHEOLDSAYBROOKMARSH

Sample Acidity Dried 18 Organic
Depth Depth Initial days Salts Matter
Inches Peat Color Layer Inches QH QH __l111!!!_ %
0-12 grayish-brown Oil 0-12 4.7 3.8 650 34.2
12-18 reddish-brown Oi2 15-18 5.4 2.7 670 44.1
18-48 black Oi3 21-24 5.4 4.8 975 81.9

Oi4 48-60 5.6 4.5 3280 73.1
48-90 black ors 60-66 5.9 5.1 3020 74.9
90+ gray sand IIC1 sand and gravel (not sampled)

The layers classified as or indicate an organic-rich layer. In classifying
organic matter in peat samples, 20% organic matter is used to separate the
organic-rich (Oi) layers from the organic-poor (IIC) layers. The sample depth is
the depth of the peat used in the analysis. For example, the Oi2 layer was
sampled at depth of 15 to 18 inches (38.10 to 45.72 em) within the zone of the
reddish brown peat.

The acidity of each layer is expressed as pH. The samples were initially
tested for pH, and then after five wetting and drying cycles over a period of 18
days were tested again. Dr. Hill stated that one notable feature of samples was
the high sulfur acidity potential of the sediments, especially in the upper 18
inches (45.72 cm).

The salts in each of the sampled layers were measured in a conductivity cell.
The reading in millimhos was converted to parts per million (PPM) of salt in each
sample. From the sample of peat taken at the second boring Dr. Hill had this to
say: "The salt content of the intertidal water in the marsh sediments is decidedly
brackish in nature. Fresh water discharging from the surrounding sand and
gravelly terraces at low tide probably dilutes the water entering from the
Connecticut River. Water in the proposed marina has a salt content of 390 PPM."

The OMcolumn in Table 1 shows the percent organic matter found in each
of the samples. Dr. Hill had the following comments on the organic matter found
in the samples: "There is a marked change in the characteristics of the sediments
somewhere between 18 and 21 inches (45.72 and 53.34 ern) below the surface. The
section from 21 to 66 inches (53.34 to 167.64 em) contained very little mineral
matter. In fact the organic matter contents were among the highest I have ever
seen in any tidal marsh. You will recall, however, that this section was very
soupy and we could not extract a firm core from it. Had there been appreciable
inorganic sediment in it, cores would have been more firm. The notable increase
in inorganic silt and clay in the upper foot or so reflects a change in sedi-
mentary characteristics. The source of the silt and clay is unknown. It could be
erosional material being carried down the Connecticut River during flood stage,
or sediment from Long Island Sound being brought inland by tidal action" (David
E. Hill, personal correspondence, June 27, 1973).

In general Dr. Hill classified the layers of peat from 0 to 18 inches (0 to
45.72 em) as fib ric silty peat (reed and sedge materials dominant), and the layers
from 18 to 90 inches (45.72 to 228.60 em) as sapric peat (watery consistency)
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(Hill, personal correspondence, February 11, 1975).
A sample of the black soupy matter from a depth of 78 to 84 inches (198 to

213 em) below the marsh surface at the second boring was wrapped in aluminum
foil. It was then placed in a one quart glass canning jar and sealed. The sample
was taken with a standard 3/4 inch bore peat sampler with 4 foot extension rods.
The sampler remains closed until it is in the desired position. This avoids
contamination of peat from other layers. Since we wanted to determine the age
of the marsh in this area the sample was taken from the peat which first formed
over the sand and gravel basement.

The sample was sent to Geochron Laboratories in May of 1973 but they were
unable to recover sufficient carbon for analysis and could not date the material.
Therefore, in August of 1973 Dr. Hill returned to the site to take another sample
for radiocarbon dating. Two additional samples were taken at the same
approximate location of the second boring of May 1973 (Longitude 72° 21' 30" West
by Latitude of 41° 18' 39" North). One sample, a composite of six borings, taken
at a depth of 75.5 to 85.5 inches (192 to 217 cm) below the marsh surface was
wrapped in aluminum foil, and stored in a freezer for a reserve sample.

The second sample, a composite of five borings taken at a depth of 80 to 85
inches (203 to 215.90 em) was also wrapped in aluminum foil and placed in a
canning jar. The five borings were less than three feet apart. A root of a cattail
(Typha augustifoJia) was found in one of the five borings which made up the
composite sample. The sample was sent to Teledyne Isotopes for radiocarbon
dating. The results were as follows: age in years before present (B.P.) 2255±85,
date 305 B.C. (Isotopes sample number 1-7359, - C14was 245±8). Teledyne Isotopes
pretreated the sample for the removal of carbonates before analysis. The age was
calculated using the Libby half-life of 5568 years. No correction was made for the
variation in atmospheric C14. The sample dates the approximate formation of the
tidal marsh in this area. Dr. Hill pointed out, while he was taking the borings,
that the marsh base was very irregular. He felt that this was because the
earliest marsh had been made up of clumps of marsh grasses growing on tidal
flats.

The present surface of a tidal marsh is at the same approximate level with
the present day Mean High Water. Hence, our sample was about seven feet below
the present Mean High Water. The peat used in the sample came from plants
growing just below the Mean High Water line some 2255 years ago. Therefore, the
sea level at this time was approximately seven feet below its present level.

RADIOCARBONDATESANDTIDALMARSHFORMATION

Table 2 lists radiocarbon dated samples of wood and sedge peat from the
Hammock River marsh in Clinton, Connecticut, dated samples of wood and peat
from other towns along the Connecticut coast which document the post-glacial
rise in the sea level in Connecticut (Bloom and Stuiver 1963; Upson, Leopold, and
Rubin 1964; Bloomand Ellis 1965).

From the evidence at the HammockRiver the apparent rise in sea level along
portions of the Connecticut coast has been about 9 feet (2.7 m) in the past 7000
years. From 7000 to 3000 years ago there was a rapid rise in the sea level "at
a rate of .6 foot per century", but during the last 3000 years the rate was only
half as great (Bloomand Stuiver 1963). Figure 4 shows the rise in sea level along
the Connecticut coast {drawn after Bloomand Stuiver 1963: 333, Figure O. With
the above data, our radiocarbon dated sample fits in very nicely. Using Figure
4, the sea level at 2000 years ago should be about seven feet (2.1 m) below its
current level.
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Two additional radiocarbon dates of tidal marsh peat taken by Dr. Hill of the
Connecticut Agricultural Experiment Station also fit very nicely into Bloom and
Stuiver's sea level curve. A sample of tidal marsh peat taken at Rocky Neck State
Park (Longitude 70° 14' 43" West, Latitude 410 18' 47" North) in East Lyme,
Connecticut, from a depth of 49 - 50 inches (124.46 - 127.00 em) had a radio-
carbon date of 1585±95B.P. (I-4724); another sample of peat taken at the Barn

TABLE2: C14 DATESFOR SEA LEVELIN CONNECTICUT

Type of Depth (Feet) Age years
Lab. No Locality: SamQle ~elow M.H.W.} Before Present Reference
Y-840* Branford Cedar root 2.7±0.2 910±120 Bloom & Stuiver 1963
1-4725* Stonington Basal peat 3.8±0.1 1110±90 Hill, not dated
V-8SS* Guilford Oak log 3.8±0.2 1180±80 Bloom & stuiver 1963
Y-I059 Clinton Sedge peat 10.7±0.3 1280±150 Bloom & Stuiver 1963
Y-I054* East Norwalk Tree root 4.0±O.2 1400±70 Bloom & Stuiver 1963
1-4724_ East Lyme Basal peat 4.1iO.1 1585±95 Hill, not dated
1-7359* Old Saybrook Basal peat 6.7±0.4 2255±85 Bourn, this paper
Y-1179 Westport Sedge peat 10.4±0.4 2710±90 Bloom & Stuiver 1963
W-I082 Mystic Basal peat 15.4-16.4** 2850±260 Upson et al 1964
Y-1175* Clinton Sedge peat 9.1±0.6 3020±90 Bloom & Stuiver 1963
Y-1176* Clinton Sedge peat 11.4±0.5 3220±90 Bloom & Stuiver 1963
Y-I058 Clinton Sedge peat 15.6±0.3 3450±160 Bloom & Stuiver 1963
V-1057 Clinton Sedge peat 18.6±0.3 3540±130 Bloom & Stuiver 1963
Y-1077 North Haven Log 1B±0.5 3560±80 Bloom & Stuiver 1963
Y-1056 Clinton Sedge peat 27.2±0.3 4780±130 Bloom & Stuiver 1963
Y-1177* Clinton Wood & bark 19.6±0.5 4880±120 Bloom & Stuiver 1963
W-945 New Haven Fresh water peat 33.1-34.6*** 5900±200 Upson et al 1964
Y-I074 Clinton Sedge peat 35.7±0.4 6130±90 Bloom & Stuiver 1963
Y-843 North Haven Log 18.5±1 6810±170 Bloom & Stuiver 1963
Y-105S* Clinton Peaty sand 33.3±0.4 7060±100 Bloom & Stuiver 1963
Y-1178* Clinton Sedge peat 36.6±0.5 11,240±160 Bloom & Stuiver 1963

(combined) 37.7±0.3

* "Samples whose depth does not require correction because of compaction" (Bloom & Stuiver 1963)
** "Depth given as 14-15 feet below mean sea level. Mystic Harbor tide range is about 2.7 feet"

(Salwen 1965:178).
*** "Depth given as 30-31.5 feet below mean sea level. New Haven Harbor tide range is about 6.2 feet"

(Salwen 1965:178).

Island in Stonington, Connecticut (Longitude 710 52' 30" West, Latitude 41° 18' 47"
North) from a depth of 45 - 46 inches (114.30 - 116.84 em) had a radiocarbon
date of 1110±90 B.P. (I-4725) (Unpublished data on file with David E. Hill, The
Connecticut Agricultural Experiment Station, New Haven, Connecticut). The date
from the Barn Island, taken at a depth of just over half that of old Saybrook,
was about half the age of the Old Saybrook sample. The data indicates that the
shallower tidal marshes in Eastern Connecticut and inland up the connecticut
River are younger in age than those along the central Connecticut coast. Table
2 is a list of the radiocarbon dated samples related to the post-glacial sea levels
here in Connecticut.

The post-glacial sea level curve for Connecticut (Figure 4) differs somewhat
from that of the rest of the Western North Atlantic area. The Connecticut curve
is more gradually sloping than any of the other curves for the Northeast Coast
of the United States (Salwen 1965:37). "The rate of rise in relative sea level
attributed to the Connecticut coast prior to 3000 B.P. is substantially less than
that shown at the other positions" (Redfield 1967:690).

However, in most of the areas studied by both salwen and Redfield there is
a sudden change in the rate of submergence sometime between 4000 and 2000 B.P.
depending on the location. Here in Connecticut the change occurred at 3000 B.P.
A pollen analysis of a shallow coastal marsh in Guilford, Connecticut was made to
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determine if a change in climate caused the sudden change in the rate of sub-
mergence (Sears 1963). From the pollen study, Sears found that during the years
of rapid sea level rise from 7000 to 3000 years ago the climate was warmer and
dryer than present. The climate at about 3000 years ago became cooler and
moister. This slowed the rate of ice melting at the polar areas, and therefore
slowed the rate of the rising sea level.

Realizing how important a radiocarbon dated pollen sample might be, I was
determined to have a pollen analysis of the peat sample I had in my freezer.
After corresponding with Dr. Michael D. Coe and Dr. Margaret B. Davis, both of
Yale University, I learned that my peat sample could be analyzed at Yale. The
sample was removed from the freezer and sent to Yale in October of 1975. As
stated earlier in the paper, the peat sample was taken at 72° 21' 30" West
Longitude by 41° 18' 39" North Latitude, at a depth of 75.5 to 85.5 inches (192
to 217 em) below the marsh surface. The report of the pollen analysis from the
old Saybrook peat (Yale pollen sample 11336 - sampled at approximately 80
inches) was sent to me in January of 1976. The sample was analyzed, and the
report was written by Gene G. Rosenberg, a student at Yale. The report reads
as follows:

OLD SAYBROOKPOLLENSAMPLE
YALEPOLLENSAMPLE#11336

by

Gene G. Rosenberg

The sample was taken for pollen analysis using a 1 ml. porcelain spatula. The
coefficient of variation of mean wet weight using this method is 1.9%.The 1 ml.
sample was treated with HCL, HF, KOH,and acetolysis according to the method
used in this laboratory (Faegri and Iversen 1964). The pollen was assayed using
the aliquot slide method (Davis 1966). The pollen concentration in grains per
milliliter of wet sediments was determined by adding a known amount of
Eucalyptus pollen (10 pills with 182 Eucalyptus grains/mg weighing 0.8880 grams).
The absolute pollen frequency could then be determined using the following
formula: # of grains/ml = 434.45 x # of grains counted. This method also provided
a control for loss of pollen during sample preparation.

The pollen concentration was 108,000 grains per milliliter of wet sediment.
At a corresponding radiocarbon level in a core taken from Rogers Lake, Dr. Davis
(1969) found a pollen concentration of approximately 200,000 grains/ml wet
sediment, a figure which is significantly higher. The pollen concentration at the
corresponding depth (80.5 inches = 204.5 em) in the Rogers Lake core,
irrespective of radiocarbon age (approximately 1900 B.P.) was 180,000 grains/ml,
still much higher than in the Old Saybrook sample. Since the Rogers Lake site
is in such close proximity (5.8 miles) to Old Saybrook, extensive use will be made
of Dr. Davis' 1969 article in Ecology for purposes of comparison. Nevertheless, it
should be born in mind that patterns of sedimentation at the two sites may differ
somewhat. Henceforth, except as noted, the term "abundance" will refer to
relative abundance as % of total pollen from terrestrial plants. All percentages
cited from the Rogers Lake study have been obtained from Figures 4 and 5 of
Dr. Davis' 1969 article in Ecology and therefore represent approximate values
only.

The pollen assay placed the Old Saybrook sample in the postglacial zone C-2
(oak and hickory) described by Deevey (1939). Tree pollen constituted 74.7%of
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the terrestrial plant pollen with the remainder (25.3%)consisting of non-arboreal
pollen type, specifically herbs (20.5%) and shrubs (4.8%). The corresponding
figures for Rogers Lake are approximately 80% for tree pollen and 20% for non-
arboreal pollen with herbs constituting 7% and shrubs 13%within the latter
category. Except for the differing distribution within the non-arboreal pollen
(mainly due to alder, as descr ibed below) these figures are similar.

Among the tree pollen, old Saybrook showed a very high percentage (35.4%)
of oak with somewhat lower abundances of Nyssa (10.1%),hickory (4.8%), hemlock
(3.6%). and birch (3.2%). Also present, but in somewhat lower quantities were
Pinus (2.21%), beech, sugar maple, and poplar (1.2%apiece). At the corresponding
radiocarbon level in Rogers Lake, oak is proportionally much more abundant,
constituting approximately 60% of the total pollen. Significantly, hickory
constitutes about the same percentage (about 5%)as in the Old Saybrook sample.
Beech (about 3%)and pine (about 3%)are slightly more prevalent in Rogers Lake
while birch (about 4%)and sugar maple (less than 1%)are found in approximately
the same abundance as at Old Saybrook. Hemlock (about 1%)and poplar (less than
1%), on the other hand, are slightly more abundant than in the Old Saybrook
sample. The only major difference, other than the percentage of oak pollen is the
high abundance of pollen from Nyssa (sour gum) found in the Old Saybrook
marsh. It is my opinion that this represents a local component of the total pollen
as these trees are usually found near the edges of lakes.

The non-arboreal pollen can be divided into three categories: (1) shrubs, (2)
herbs, and (3) aquatics and spores. Among the shrubs, pollen from the family
Rhamnaceae showed an abundance of 2.4%. This contrasts markedly with the
situation at Rogers Lake where this pollen type is negligible and alder pollen
constitutes approximately 11%of the total pollen (compared to less than 1%in the
Old Saybrook sample). Once again, this is probably due to a local pollen
component (alder).

Among the herbs, Old Saybrook showed a relatively high abundance of sedge
pollen (6.4%).Almost as abundant was grass (5.2%), followed by Thalictrum (4.0%)
and composite pollen from the family Tubuliflorae (3.6%). In Rogers Lake, sedge
pollen was only half as abundant (about 3%) while the latter three pollen types
comprised 1%or less apiece. The effects of local peculiarities are again evident.

Pollen percentages for spores and aquatics, as well as for Eucalyptus, were
calculated as per cent of the sum of the total terrestrial plant pollen, which
accounts for their seemingly high abundance. In the Old Saybrook marsh, fern
spores were very abundant (51.9%)as were. spores from the fern Osmunda (19.3%)
which was put into a separate category. Fungal spores comprised 11.3%and moss
spores constituted 4.8%. These abundances too, differ considerably from those
observed in Rogers Lake in which fern spores from Osmunda comprised only
about 2%, spores from other ferns only about 5%and moss spores less than 1%.
This is again the effect of local spore concentrations being present in the
sediment.

It is also worthwhile to notice that unidentifiable grains constituted a
significant percentage (8.1%) of the Old Saybrook sample which generally
exhibited rather poor pollen preservation. Unknown grains, however, only
accounted for 1.6%which is in accordance with the figure for Rogers Lake.
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End of Rosenberg Report

POLLENZONESAT ROGERSLAKE

Before going on to the section dealing with marsh vegetation the writer
would like to list the various postglacial pollen zones found at Rogers Lake. The
following was taken from Dr. Davis' 1969 article in Ecology (Davis 1969):

Zone T, herb pollen zone (14,300 - 12,150 years ago)
Zone A 2-3, spruce-oak zone (10,200 - 11,200 years ago)
Zone A-4, spruce-fir zone (9,100 - 10,200 years ago)
Zone B, pine zone (7,900 - 8,100 B.P.)
Zones C-l, C-2, C-3, oak zones (7,900 years ago to present)
Zone C-l, oak and hemlock, Zone C-2, oak and hickory, and Zone C-3 oak
and chestnut.

The above information will be very helpful to the reader in understanding the
differences between the pollen zones found here in Connecticut.

MARSHVEGETATION

The surface vegetation of the tidal marsh at our site is affected by varying
degrees of salinity. Figure 5 is a map of the plant communities near the dredging
site as it appeared in 1973 (note the location of the two borings). In the higher,
drier areas of the marsh, the salt meadow grass (Spartina patens) grows. At the
edge of the marsh, where it meets the upland areas, and salinity is least, the
switch grass (Panicum virga tum) plants grow. Near the less salty creeks the
plant communities are mostly cattails (Typha augustifolia) and tall reeds (Pramites
communis). Salt water cordgrass (Spartina alterniflora) is growing near the bank
in certain sections along the drainage creek (not shown in Figure 5).

Since the first study of the vegetation was made in 1973, the area along the
eastern side of the canal has undergone a change. Most of the area had only salt
meadow grass (Spartina patens) growing on it, whereas now both cattails (Typha
augustifolia) and salt meadow grass (Spartina patens) are growing. For the most
part the vegetation shows that this is brackish water marsh (for tidal marsh
vegetation see Hill and Shearin 1970, and Roberts 1971).
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SURFACECOLLECTINGAND FEATURES

Most of the artifacts were found while surface hunting. The largest per-
centage of the artifacts were found in the dredge fill. However, the dredging had
exposed the soil profiles at the northeast corner of the canal (Figure 6), and
along part of the northern bank of the drainage creek. Artifacts and features
were exposed and then washed away by the changing tides. We would usually
surface hunt at low tide, and we also found that more artifacts would be washed
out of the banks on windy days. Next to the dredge fill, the northeast corner of
the canal produced the most artifacts. The following is a list of the features
found while surface hunting.

Feature I: (410 18' 42" North Latitude and 720 21' 37" West Longitude) A
cache of white quartz pebble cores were found on the western side of the knoll
(See Figure 2). All of the cores were found in an 18 inch (45.72 em) area at the
beginning of a small gully. The top of the knoll had been bulldozed, and we do
not know how much earth was removed from the cache. The cores were in the tan
colored sand and clay subsoil. The cache did not seem to be in a pit. However,
some of the cores were found beneath other cores.

The cache consisted of 13 cores and one flake. The flake came from one of
the 13 cores. They ranged in size from 2-5/16 inches (74.6 mm) long to 1-3/4
inches (44.4 mm) long, 2 inches (50.8 mm) wide to 1.5 inches (38.1 mm) wide, and
from 1-3/16 inches (30.1 mm) thick to 5/8 of an inch (15.875 mm) thick. The
weight range of the cores was from 113 grams to 43 grams. The cores were not
split halves, but were flaked cores. Flakes were removed from one side only. One
of the cores had three flakes removed before the fourth flake was struck off.
The large fourth flake from this core was found with the cache. Figure 7 shows
the core before and after the fourth flake was removed.

No other artifacts were found in the immediate vicinity of the cache. Two
projectile points were found in the bulldozed area on top of the knoll; however,
neither were made of quartz. The cache was about 220 yards northwest of the
canal dredging at the site.

Feature II: (410 18' 39" North Latitude and 720 21' 30" West Longitude) A
cache of white quartz pebble cores were found in a small pile of peat which had
been dredged up from the eastern side of the canal (See Figure 5). The artifacts
were removed from the peat with a trowel. The cache consisted of 18 white
quartz pebble cores, 6 quartz flakes, and 9 fire cracked stone fragments. Some
of cores were split halves and others had flakes removed from one side. Six of
the split halves went back together making three whole pebbles. One of these
whole pebbles was found with the split edges together in the peat. The size and
weight range of the three whole pebbles was as follows:

LENGTH
2-1/8" (53.9 mm)
2-1/4" (57.1 mm)
2-1/16" (52.3 mm)

WIDTH
1-5/8" (41.2 mm)
1-9/16" (32.6 mm)
1-13/16" (46 mm)

THICKNESS
15/16" (23.8 mm)
1-3/16" (30 mm)
13/16" (20.6 mm)

WEIGHT
85g
85g
70g

The other 15 cores ranged in size from 2-5/8 inches (66.6 mm) to 1-11/16
inches (42.8 mm) in length, 2-3/8 inches (60 mm) to 1-1/4 inches 31.75 mm) in
width, and 1-1/4 inches (31.75 mm) to 1/2 inch (12.7 mm) in thickness. The weight
range of the 15 cores was from 113 grams to 28 grams.

It is difficult to say whether or not the cache was in direct contact with the
peat before the dredging. It is my opinion that the cache was in the sand below
the peat prior to the dredging. During the dredging of the canal, the cache
probably became intermixed with the tidal marsh peat.
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Feature III: (41° 18' 39" North Latitude and 720 21' 24" West Longitude) A
cache of white quartz pebble cores was exposed by the action of the tidal waters
at the northern bank of the drainage creek (see Figure 5). The tidal marsh peat
was one foot (30 em) thick in the area above the cache. The cache was 6-1/2
inches (16.5 em) below the peat in the subsoil. The artifacts were in a shallow
pit, 7 inches (17.78 em) long and 4 inches (10.16 em) deep. Some of the cores had
been washed out of the bank. Therefore, before the feature was excavated we
dug in the water below the cache to see if any cores had fallen in.

Several cores were found in the water, along with eleven pieces of fire
cracked stones, and a fragment of a stone bowl.

After the feature was excavated we had 55 white quartz pebble cores, one
quartzite pebble core, one unworked white quartz pebble, 9 quartz flakes with
one pebble surface showing, 7 quartz flakes without the pebble surface showing,
12 fragments of fire cracked stones, and the stone bowl sherd. Some of the cores
in this caches were split halves and others had flakes struck off from one side.
The size and weight range of the 55 quartz pebble cores was as follows; 2-13/16
inches (71.4 mm) to 1-9/16 inches (39.6 mm) in length, 2-1/4 inches (57.1 mm) to
1-3/16 inches (30 mm) in width, 1-1/4 inches (31.75 mm) to 7/16 of an inch (11.11
mm) in thickness and 113 grams to 27 grams in weight.

The quartzite pebble core had flakes removed from one side only and it was
3-1/4 inches (88.9 mm) long, 2-1/2 inches (63.5 mm)wide, and 1-1/16 inches (26.9
mm) thick, and its weight was 170 grams. The stone bowl sherd varied in
thickness from 1-1/8 inches (28.5 mm) to 7/8 of an inch (22.22 mm).

Two weeks after Feature III had been excavated, a Wading River type point
(Ritchie 1969: 241) was found in the bank of the drainage creek at the same
location as that of the cache. The projectile point was 13-1/2 inches (34.29 mm)
below the junction of the peat and the subsoil. The projectile point was drill-like,
and had an unfinished base.

Feature IV: A basin-shaped hearth was also exposed by the tidal waters
along the drainage creek (see Figure 5). The hearth was 13 feet (4 m) and 4
inches (10 em) east of Feature III. The stones in the hearth were fire cracked.
The soil in the hearth was gray in color. A black colored humus layer of soil was
above the hearth. The hearth was in the tan subsoil. The hearth was 16 inches
(41 em) below the surface of the peat, and it was 12 inches (30 em) deep, an 26
inches (66 em) wide. A quartz Wading River type point was found 16 inches (41
em) east of the hearth, and 16 inches (41 em) below the marsh surface.

Feature V: A cache of nine white quartz pebble cores were found washed out
of the bank near the northeast corner of the canal (see Figure 5 & 6). The size
and weight range was as follows: Length 2-5/8 inches (66.675 mm) to 1-13/16
inches (46 mm); width 2-5/16 inches (58.7 mm) to 1-1/2 inches (38.1 mm);
thickness 1-3/8 inches (34.9 mm) to 1/2 an inch (12.7 mm); and the weight ranged
from 112.4 grams to 56.7 grams.

Feature VI: (41° 18' 39" North Latitude and 720 21' 32" West Longitude). A
large basin-shaped hearth was exposed by the tidal waters at the northeast
corner of the canal (see Figure 5 & 6). The hearth profile was well-defined in the
tan subsoil. It consisted of fire cracked stones and gray colored soil. Over a
period of a week, two Wading River type points, quartz flakes, and fire cracked
stones were being washed out of the hearth by the changing tides.

Since this feature was the largest found while surface hunting, we asked the
first land owner, Donald Van Epps, if we might excavate the northeast corner of
the canal. Permission was given to excavate the feature, and the results will be
discussed in the next section on the excavated areas of the Ferry Road site.
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EXCAVATIONSAT FERRYROAD

An irregular area was excavated at the northeast corner of the canal. The
area at its maximumlength was 13 feet (4 m), and at its maximumwidth is was
3 feet (0.9 m) and 4 inches (10.16 cm). The smaller test pits were also dug along
the marsh in the yacht basin (Figure 6). The excavations at the corner were the
largest and most productive; therefore, they will be discussed first. A larger area
was not excavated at the corner because it would have required the removal of
a large amount of dredge fill.

Method of Excavation at the Corner
The dredge fill was removed with a shovel, down to the Black soil layer. The

Black soil layer and the first two or three inches of the Dark Brown soil layer
(down to the scattered fire-broken stones) were removed with a trowel. The
level-stripping method of excavation was used down to the layer of scattered
fire-broken stones. The remainder of the excavation was done by use of the
vertical face method of excavation, starting at the Hearth (Feature VI) and
moving north. The location of all artifacts and fire-broken stones were plotted
on 8" x 10" sheets of graph paper. The area excavated at the corner was 13 feet
(4 m) long by 3 feet (.9 of a meter) and 4 inches (10.16 em) wide (Figure 8).

Stratum 1 was the dredge fill, and it varied in thickness from 16 inches
(40.64 em) to 24 inches (60.96 em). One quartz Wading River type point was found
in the dredge fill during the excavations.

Stratum 2 (Soil Horizon A) was 3-1/2 inches (8.89 em) to 8 inches (20.86 em)
thick. Its color was "Black Carbon". At the southern end of the excavation there
were peat fibers in this layer. The soil in this layer had a pH of 5.1, or
extremely acid.

There were a limited number of artifacts found in Stratum 2, all of which are
part of the Narrow Point Tradition. Two Wading River type points were found.
One point made of white quartz was found 8 inches (20.32 em) below the dredge
fill. The other point, which was made of gray quartzite, had been recovered 4
inches (10.16 em) below the dredge fill.

A small side notched point made of white quartz was found 3-1/2 inches
(8.89 em) below the dredge fill, but at the junction with Stratum 3. This small
side-notched point was 2 inches (5.08 em) above, and 7 inches (17.78 em) north
of an area of scattered fire-cracked stones.

Several other artifacts were found in Stratum 2. Two broken projectile
points. a quartzite knife, one quartz core, two quartz blanks, and quartz flakes
and chips rejectage associated with a pebble industry. There were also several
fire-broken and fire-cracked stones.

Stratum 3 (Soil Horizon A1) was dark brown loamy sand which varied in
thickness from 5-1/2 inches (13.97 em) to 6-1/2 inches (16.51 cm). The soil in
Stratum 3 had a pH of 4.7 or extremely acid. Four Wading River type points, two
small side-notched points, a narrow side-notched point, two ovate knives, and
four blanks were found in this layer. At the base of Stratum 3 was a "living
floor", or a layer of scattered fire-broken stones. The soil among the fire-broken
stones varied in color from a very dark brown to a black color in some areas.
From this "living floor", or layer of scattered fire-broken stones, the large
basin-shaped hearth originated (Feature VI, see Figure 7). The hearth was 14
inches (35.56 em) deep, and had a diameter of 32 inches (81 em), The hearth was
filled with stones and gray sand. There was no charcoal found in the hearth.
Someof the stones found in the hearth were fire-cracked and broken, yet others
showed little evidence of heat, while some crumbled when they were being
removed. At the bottom of the hearth were five large cobbles. The largest was
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8 inches (20.32 em) long by 5-3/4 inches (14.60 em) wide, and the smallest was
6-1/4 inches (15.87 em) long by 4-1/2 inches (11.43 em) wide. None of the larger
stones showed evidence of heat. Most of the stones found in the hearth were
glacially smoothed pebbles and cobbles.

Four Wading River type points, quartz pebble core, and a quartz pebble core
reworked into a shaft scraper, or "spokeshave" (Cambron and Hulse 1967), were
all found within the gray soil of the hearth.

A crude method of flotation was used on some of the soil from the hearth
(Feature VI). A 2-1/2 gallon pail of soil from the hearth was dumped into a 3
gallon pail filled with water. The mud was stirred by hand. The organic material
which floated to the top of the water was removed with a 3-inch diameter dip
strainer with 8 mesh per inch. However, all of the organic material consisted of
modern plant roots.

Stratum 4 (Soil Horizon Bgl) was tan colored sand 10 inches (25.40 em) to
25 inches (63.50 em) thick. The soil in Stratum 4 had a pH of 4.4, or extremely
acid. A quartz Wading River type point was found 1 inch (2.54 cm) deep in the
tan soil layer. At a depth of 3-1/2 inches (8.89 em) into Stratum 4 a Sylvan Side-
Notched type point (Funk 1966) was found. This was the deepest artifact found
during the excavations. One quartz pebble core, and a few chips or flakes were
found in the upper layer of Stratum 4.

While excavating Stratum 4 there were two vertical, 1/2 inch (12.7 mm)
diameter concentrations of black soil extending down into the tan sand from the
above dark brown soil. After careful excavation it was revealed that these verti-
cal black soil concentrations were the remnants of tree roots. All of the artifacts
recovered during the excavation of the northeast corner of the canal were part
of the Narrow Point Tradition.

Excavation of Test Pit A
Test Pit A was an area of dry soil (not marsh peat) which had been the

southwest side of the knoll before the dredging started. A quartz pebble core
and two quartz flakes were found on the surface before the test pit was dug.
Test pit A was 26 inches (66 em) wide and 77 inches (180 em) long. The grayish-
black colored marsh peat along the southern side of the test pit was 9 inches
(22.86 em) deep. The soil on the northern end was made up of three layers of
sand, black soil, and tan soil. No artifacts were found in the test pit. However,
about two years after the pit was dug, a black flint Levanna type point (Ritchie
1961) was found at the water's edge near this spot.

Excavation of Test Pit B
Test Pit B was just across the canal from the excavations at the corner. The

test pit was 44 inches (111.76 em) long and was dug into the bank about 7 inches
(17.78 em). The peat was 17 inches (43.18 em) thick in this area. The top was
covered with switch grass (Panicum virgatum). The first 12 inches (30.48 em) was
brownish gray colored peat. Next was a 1-1/2 inch (3.81 em) layer of brown peat.
Below this was a 3-1/2 inch (8.89 em) layer of black peat. The layer below that
was 7 inches (17.78 em) of grayish brown sand. This was the Indian occupation
zone. Below this was light brownish gray sand (Figure 9).

Two cores, flakes, and fire-cracked rock and broken stones were found just
below the black peat in the grayish brown sand. Fire-cracked stones were found
throughout the 7 inch (17.78 em) layer of grayish brown sand. Some tidal marsh
peat roots were found in this Indian occupation zone. One quartz Wading River
type point was found in this grayish brown sand. The test pit was dug at low
tide; even so, a small dam had to be made to keep the water from the incoming
tide out during the excavation.
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Test Pit B

Figure 9. Drawing of test pit B.

Test Pit B was excavated in order to see if the "living floor" or the layer
of scattered fire-broken stones found in excavation at the corner would continue
westward under the marsh across the canal. As we can see from the excavation
of the test pit, the "living floor" did continue.

ARTIFACTDESCRIPTION

Since most of the artifacts from the Ferry Road site were found while
surface hunting over a period of five years, the quantity recovered will seem
great. A majority of the artifacts were found in the dredge fill or along the
banks of the canal and drainage creek. Along with the artifacts from the sub-
marsh site, fire-cracked and broken stones, and flakes and chip re.iectage were
also found. The large number of artifacts and the presence of fire-cracked or
broken stones is an indication that this cultural material was deposited on dry
land before the tidal marsh formed over the area. Also, as we will see, most of
the diagnostic artifacts found at the sub-marsh site are believed to be older than
our 2255 year old tidal marsh, and therefore, could not have been lost or fallen
into the marsh which did not yet exist. The following is a description of the
artifacts which were found at the sub-marsh site.

Proiectile Points
Since the projectile points were the most numerous type of artifact found

at the site, they will be examined first. As of September 3, 1977 a total of 852
projectile points had been found at the sub-marsh site at Ferry Road. Of the 852,

L_
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there were 151 unidentifiable broken projectile points, and of the 151 broken
points, 87 were tip or point ends of artifacts. We will start our discussion of the
projectile points with the oldest first.

Early Archaic Stage
Bifurcate Base Point:

A Bifurcate Base Point was found in the dredge fill behind the boat rack
near the northeastern corner of the canal. It was found by Mark Mitchell. The
point or tip end of the Bifurcate Base Point was broken off. The artifact is made
of black flint. The projectile point is triangular in outline, broad, and deeply side
notched. The base is also deeply notched. Large flakes cover the face of the
blade. There is no grinding on this projectile point. The metric attributes are as
follows: length: ?, width: 36 mm, thickness: 6 mm, weight: 4.69 grams.

Bifurcate Base Points similar to ours from the Ferry Road site have found
at the St. Albans site in Kanawha County, West Virginia. The LeCroy Bifurcate
Base points were found in both zones 6 and 8 at the St. Albans site. A hearth
at the bottom of zone 6 was radiocarbon dated at 8250±100 years B.P., and a
LeCroy point was found in association with the hearth (Broyles 1971:68-69). The
Bifurcate Base Point from the Ferry Road site is similar to the LeCroy points in
that its basal notch is deep; however, its deep side notches are not like those
of the LeCroy points.

Middle Archaic Stage
St. Albans and Johnson 3 Series:

A corner notched projectile point was found by my father in the dredge fill
from the yacht basin, near the northeast corner of the canal. The projectile point
is broad, thin, and triangular in outline. The stem is corner-notched; however"
the notches and base are not ground. The final flakes removed from the edges
of the blade give the artifact a slightly serrated appearance. The material
appears to be of a red flint or jasper, but not Pennsylvania Jasper. The metric
attributes are as follows: length: 38.1 mm, width: 26.9 mm. thickness 4.7 mm,
weight: 3.94 grams.

This projectile point was shown on February 23, 1982 to Dr. Robert Funk,
the New York State Archaeologist by John Pfeiffer. After some study with St.
Albans and Johnson 3 site material, Dr. Funk considered the point style to be
within that series. He is quite sure that the artifact is Early or very beginning
Middle Archaic. (For the st. Albans site, see Bettye Broyles 1971).

Late Archaic Stage
Narrow Point Tradition

Most of the projectile points at the Ferry Road Site were made by the
peoples of the Narrow Point Tradition. A total of 737 projectile points found at
the site belong to this tradition. All of our data from the projectile points of this
tradition, found at our site, have been shown on several tables (3-13).

As seen in the tables, most of these projectile points are of the Wading
River type. One can see that most of the Narrow Point Tradition projectile points
from our site were made of white quartz. Most of the other stone materials used
in point manufacture are also found locally in this coastal area.

With the exception of the double side-notched type and the untyped side-
notched forms (all of which are very crudely made), all of the other types
assigned to the Narrow Point Tradition from our site have been found elsewhere
in the southern NewEngland and southern NewYork areas. In parentheses next
to each of the types in the tables is a reference to a publication containing
further data on the type listed.
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TABLE 3: WADING RIVER POINTS (Ritchie 1969, 1971)
Pebble

Unfinished Surface Tip
Material Total Base Showing Grinding Gone
White Quartz 407 291 153 14 184
Quartzite 28 6 2 4
Flint 1 1
Rose Quartz 3 2 1 2
Crystal Quartz 11 7 1 1
White Quartz 10 4 2 4

with Crystal
Green shale 2
Totals 462 311 156 17 195
Averages: Ranges:
Length 33 mm 19 - 48 mm
Width 15 mm 8 - 29 mm
Thickness 8 rom 3 - 13 mm
Weight 3.41 grams .9 - 6.83 grams

TABLE 4: SQUIBNOCKET STEMMED POINTS (Ritchie 1969, 1971)
Pebble

Unfinished Surface Tip
Material Total Base Showing Grinding Gone
White Quartz 112 57 44 1 25
Quartzite 3
Rose Quartz 1
White Quartz 2 1 1

with Crystal
Totals 118 57 45 1 26
Averages: Ranges:
Length 34 mm 25 - 56 mm
Width 14 rom 10 - 21 mm
Thickness 8 rom 5 - 11 rom
Weight 3.426 grams 1.6 - 9.18 grams

What we seem to have at our site is a combination of traits from both the
Sylvan Lake Complex (Funk 1976) and the Squibnocket Complex (Ritchie 1969), at
least projectile point wise. However, only four Squibnocket Triangle points have
been found at our site.And not one plummet has been found. A crude atlatl
weight was recovered at our site,but no polished atlatlweights have been found.
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TABLE 5: SYLVAN SIDE-NOTCHED POINTS (Funk 1966, 1976)
Pebble

Unfinished Surface Tip
Material Total Base Showing Grinding Gone
White Quartz 52 34 18 2 16
Quartzite 3 1 1 1
Rose Quartz 3 1
White Quartz 5 1 1 1

with Crystal
Totals 63 36 19 3 19
Av~rages: Ranges:
Length 36 mm 27 - 42 mm
Width 18 mm 11 - 25 mm
Thickness 9 mm 5 - 13 mm
Weight 5.53 grams 2.1 - 8.28 grams

TABLE 6: NARROW SIDE-NOTCHED POINTS (Lopez and Wisniewski 1971; Funk 1976)
Pebble

Unfinished Surface Tip
Material Total Base Showing Grinding Gone
White Quartz 54 35 14 3 19
Quartzite 1 1
Quartz 2 1 1

with Crystal
Totals 57 36 14 3 21
Averages: Ranges:
Length 28 mm 24 - 40 mm
Width 13 mm 10 - 17 mm
Thickness 7 mm 5 - 10 mm
Weight 2.30 grams 1 - 4.44 grams

TABLE 7: BARE ISLAND POINTS (Ritchie 1961)
Pebble

Unfinished Surface Tip
Material Total Base Showing Grinding Gone
White Quartz 5 2 1 4
Gray Quartz 1 1
Quartzite 1 1 1
Basalt 1
Totals 8 3 1 6
Averages: Ranges:
Length 50 mm 46 - 51 mm
Width 25 mm 19 - 32 mm
Thickness 10 mm 6 - 13 mm
Weight 8.633 grams 4.84 - 11 grams
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TABLE 8: LARGE STEMMED POINTS (Ritchie 1959, 1969; Funk 1966)
Pebble
Surface
Showing

1

Tip
Gone
2

Unfinished
BaseTotal

4
3
1
8

Material
White Quartz
Quartzite
Flint (Normanskill)
Totals

2
3
1
6 1 2

Averages: Ranges:
Length 68 mm 52 - 84 mm
width 30 mm 27 - 34 mm
Thickness 18 mm 14 - 27 mm
Weight 24.93 grams 16.31 - 34.59 grams

TABLE 9: SQUIBNOCKET TRIANGLES (RITCHIE 1969)
Tip

Material Total Gone
White Quartz 3 2
Quartzite 1
Totals 4 2
Averages:
Length 32 mm
width 18 mm
Thickness 5.9 mm
Weight 3.67 grams

Ranges:
28 - 37 mm
16 - 21 mm
.8 - 10 mm
2.4 - 5.71 grams

TABLE 10: UNTYPED LOBATE STEMMED
Pebble
Surface Tip

Material Total Showing Grinding Gone
White Quartz 8 3 1 6
Quartzite 1 1
Totals 9 3 1 7

Averages: Ranges:
Length 36 mm 29 - 42 mm
Width 18 mm 13 - 25 mm
Thickness 9 mm 6 - 11 mm
Weight 4.74 grams 2.21 - 8.09 grams

TABLE 11: POPLAR ISLAND (Ritchie 1961)

Material
Quartzite

Total
1

Length
55.5 mm

width
15.8 mm

Thickness
11.11 mm

Weight
7.09 grams

55
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TABLE12: UNTYPEDDOUBLESIDE-NOTCHED

Pebble
Unfinished Surface

Material Total Base Showing Length Width Thicknes§ Weight
White Quartz 1 1 1 31.7 mm 15.8 mm 7.9 mm 3.65 grams
Quartzite 1 1 28.5 mm 15.8 mm 6.3 mm 2.8 grams
Totals 2 1

TABLE13: UNTYPEDSIDE-NOTCHED(POORWORKMANSHIP)

Tip Water
Material Total Gone Worn
White Quartz 3 2 1
White Quartz with crystal 1
Totals 4 2 1

Averages: Ranges:
Length 31 mm 29 - 33 mm
Width 17 mm 13 - 22 mm
Thickness 9 mm 6 - 13 mm
Weight 3.48 grams 1.9 - 4.76 grams

From the radiocarbon dated materials from the Sylvan Lake Rock Shelter in
New York (Funk 1976) and the Hornblower II Site on Martha's Vineyard (Ritchie
1969), we can see that the peoples of the Narrow Point Tradition were living at
those sites at about 4100 years. We can, therefore, assume that the peoples of the
Narrow Point Tradition which occupied our site were also of the same age. For
further information about the Narrow Point Tradition one should read the
following publications: Ritchie and Funk (1973); Dincauze (1975); Funk (1976).

Transitional Stage
The peoples of the Susquehanna Tradition of the Transitional Stage left nine

projectile points and three stone bowl sherds at the Ferry Road Site. Seven of
the projectile points and the stone bowl sherds are part of the Orient Phase of
the Susquehanna Tradition (For a description of the stone bowl sherds, see the
section on stone bowls).

Two Susquehanna Broad type projectile points (Witthoft 1953:7-16) were
found at the Ferry Road Site. One of these was found in the dredge fill along
the eastern side of the canal. It was made of white quartz with the outer pebble
surface showing on one of its basal ears or tangs. There was no grinding on this
projectile point. The metric attributes are as follows: length: 59 mm, width: 37
mm, thickness 11 mm, weight: 16.8 grams. A second Susquehanna Broad point was
found just under the roots of the marsh peat, along the north side of the
drainage creek, not far from Feature 3. It was found almost at the waters edge
during low tide. The projectile point was made of weathered gray basalt. The
edges of the blade were incurvate, indicating that the projectile point may have
been reworked. The weathered stone material made it impossible to determine if
the artifact's base had ever been ground. The metric attributes are as follows:
length: 58.7 mm, width: 28.5 mm, thickness 9.5 mrn, weight: 8.2 grams. With the
present radiocarbon dates from New York State, it is believed that the
Susquehanna Broad points are about 3,550 to 3,200 years old (Funk, Rippeteau,
and Houck 1974: 29; Ritchie 1965:156).
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Seven Orient Fishtail points (Ritchie 1959:31-32) have been found at our sub-
marsh site. Some were found in the dredge fill along the eastern side of the
canal; others have been recovered in the dredge fill along the northern side of
the drainage creek. Six of the Orient Fishtail points were made of white quartz,
the seventh was made of quartzite. Three were found by Mark Mitchell, and I did
not measure or weigh them. The one whole specimen which was measured and
weighed was found by my brother, Cameron, along the north side of the drainage
creek. It was made of white quartz, had no grinding, and was 41 mmlong, 18 mm
wide, 9 mmthick, and weighed 5.54 grams. Two of the Orient Fishtail point bases
were also measured, but not weighed. They were both made of quartz, and were
not ground.

Both were 24 mm wide and 10 mm thick. One of the white quartz Orient
Fishtail points found by Mark Mitchell had an unfinished base. The Orient Phase
has been radiocarbon dated from sites on Long Island from between 3,000 to 2,720
years before the present (Ritchie 1959:44-45).

Both the Susquehanna Broad points and the Orient Fishtail points are part
of the Broadspear Tradition. At present, it is believed that the Broadspear
Tradition originated in the Southeastern United States. Savannah River Stemmed
projectile points (Coe 1964:44-45) from the south have been considered the
ancestors to our Broadspear Tradition here in the Northeast (see Kinsey 1972:343-
361).

Late Woodland Stage
A Late Woodland Levanna type projectile point (Ritchie 1961) was found at

the water's edge near Test Pit A at the Ferry Road Site. As stated earlier in this
paper, the area around Test pit A was dry solid (not marsh peat) which had been
part of the southwest side of the knoll before the dredging. The Levanna point
was made of black basalt. One side of the projectile point has been reworked.
There is no grinding anywhere on the artifact. The metric attributes are as
follows: length: 37 mm,width: 32 mm, thickness 11 mm,weight: 6.34 grams. In New
York State, the Levanna points range in time from about 1,250 years ago to
approximately 600 years ago (Ritchie 1961:31).

Scrapers
Flake Scrapers

Ten white quartz flakes had been reworked into flake scrapers. Five of the
flakes had the outer pebble surface showing somewhere on them. A smoky quartz
scraper was also found. All of the scrapers were surface collected.

Shaft Scraper (Spokeshave)
Found in the gray soil of the hearth at the northeast corner of the canal

(Feature VI) was a quartz pebble core, reworked into a shaft scraper. The
scraper was 52.3 mmlong, 38 mmwide, 19 mmthick, and weighed 42.5 grams. The
diameter across the scraping edge was 12 mm. Also found in the hearth (Feature
VI) were four Wading River type points. Therefore, we can assume that the shaft
scraper was also part of the Narrow Point Tradition.

Stemmed Scrapers
Two stemmed scrapers were recovered from the Ferry Road Site. Both were

made from white quartz, and they both had the outer pebble surface showing
somewhere on them. One of the scrapers was broken, and it is difficult to tell
what the stem part of the artifact like. The other was a large stemmed end
scraper, which was found in a pile of dredge fill at the northeast corner of the
canal. The scraper looks as if it were made from a split pebble core. Since the
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scraper was surface collected, it could have been made by either the people of
the Narrow Point Tradition, or those of the Susquehanna Tradition.

Pebble Scrapers
Half of a white quartz pebble core had been reworked into a scraper. Also,

a small scraper was made from a crystal quartz pebble. Both of these tools were
surface collected.

Drills
Four tip or point ends of white quartz drills have been found at the site.

A stemmed drill base made from a white quartz biface was also recovered. In
addition, a Wading River stemmed drill was found. The tip end was broken off.
It was made of white quartz, had an unfinished base, and was ground on one
side of the stem. It was 14.2 mmwide, 6.3 mm thick, and weighed 3.34 grams. All
of the drills were surface collected.

Knives
Ovate knives were the most numerous type found at the site. A total of 64

were recovered; of which 61 were made of white quartz. Twenty two of the 61
white quartz knives had the outer pebble surface showing either at their base
or on their face. One of the ovate knives was made of white quartz with crystal
quartz running through it. Another was made of rose quartz with the outer
pebble surface showing on its face and base. One was made of quartzite with the
outer pebble surface showing. The size and weight range for all the ovate knives
was as follows: length ranged from 68mm to 27 mm, width ranged from 44.4 mm
to 15.8 mm, thickness ranged from 19 mm to 6.3 mm, and the weight ranged from
12 grams to 3.66 grams. Two of the ovate knives were found during the
excavation of the northeast corner of the canal. The two would be part of the
Narrow Point Tradition. The remaining 62 ovate knives were surface collected, and
could be from either the Narrow Point Tradition or the Susquehanna Tradition.

Flake knives were the next most numerous type found at the Ferry Road
Site. Eleven were made from white quartz flakes, four of which had the outer
pebble surface showing. Six were made from crystal quartz flakes, and one was
made from a quartzite flake. All of the flake knives were surface collected.
Therefore, we do not know which of the cultures made and used these flake
knives.

Pebble core knives are pebble cores which have one or both of their edges
reworked, or retouched into a cutting edge. Four pebble core knives were found
at the Ferry Road Site. Three were made from white quartz pebbles, and one was
made from a quartzite pebble. All of the pebble core knives were surface
collected.

Stemmed Knives
Four stemmed knives have been found at the site. All were surface collected;

however, they are all probably part of the Narrow Point Tradition.
One was a Wading River stemmed knife made of white quartz with an

unfinished base, and the outer pebble surface showing at the base. One edge of
the blade was slightly worn. The artifact was 31.7 mmlong, 15.8 mmwide, 7.9 mm
thick, and weighed 4.09 grams.

Two were small side-notched stemmed knives. Both had been made of white
quartz; they both had unfinished bases, and one had the outer pebble surface
showing at the base. One had a worn edge near the tip of the blade. Their size
and weight range was as follows:
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LENGTH
31. 7 mm
35 mm

WIDTH
12.7 mm
15.8 mm

THICKNESS
6.3 mm
9.5 mm

WEIGHT
2.32 grams
4.96 grams

One small stemmed knife not of a projectile point type was found. It was
made of white quartz. The tip and one edge of the blade were worn. The artifact
was 28.5 mm long, 25.4 mm wide, 9.5 mm thick, and weighed 2.54 grams.

Leaf Knives
Only two leaf knives were found at the site. Both were broken; their tip or

point ends were gone. One was made of white quartz, with the outer pebble
surface showing at its base. The other was made of gray quartzite. This knife
was finely flaked, and was 27 mm wide, 10 mm thick, and what remained of the
artifact (about 3/4 of it) weighed 13.11 grams.

Hammerstones
Pitted Hammerstones
Three Pitted Hammerstones have been found at the Ferry Road Site. The

pitted area of each of the hammerstones was only slightly pitted in the center
of the pebbles; therefore, it looks as if the hammerstones were also used as
anvil-stones. Two of the pitted hammerstones were made from quartzite pebbles;
the other was made from a quartz pebble. Their size range was as follows:

MATERIAL
Quartzite
Quartzite
Quartz

LENGTH
100 mm
76.2 mm
77.7 mm

WIDTH
80 mm
63.6 mm
73 mm

THICKNESS
65 mm
38 mm
57 mm

WEIGHT
1134 grams
226.8 grams
283.5 grams

Pebble Hammerstones
A total of twelve pebble hammerstones have been recovered from the dredge

fill at the Ferry Road Site. Three were quartz pebbles, seven were
quartzite pebbles, and two were of pebbles of other materials. The pebbles
ranged in size from 136.5 mm to 57.1 mm long, 107.9 mm to 50.1 mm wide, 95.2 mm
to 25.4 mm thick, and from 992 to 79.5 grams in weight. Since all of the
hammerstones found at the site were surface collected, we are unable to associate
any of these hammerstones with the various cultures represented at the site.

Pecked Stones
Three pebbles (one quartzite, the other two granite) had pecking marks on

one side only. The quartzite pebble was 103 mm long, 57 mm wide, 28.5 mm thick
and weighed 198.45 grams. The two granite pebbles were as follows:

LENGTH
79.3 mm
86.2 mm

WIDTH
46 mm
49.2 mm

THICKNESS
26.9 mm
31. 7 mm

WEIGHT
141.75 grams
198.45 grams

Stone Bowl Fragments
Three large stone bowl sherds have been found at the Ferry Road Site. The

first was recovered from in the water of the drainage creek below Feature III.
Feature III was a cache of 55 white quartz pebble cores. Some of these cores
were found it! the water along with the stone bowl sherd. This stone bowl sherd
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was 11.5 em long, 5.7 cm wide, and varied in thickness from 28.5 mmto 22.22 mm.
The second stone bowl sherd was found in the dredge fill along the drainage

creek about seventy five feet east of Feature III. This sherd was covered with
rust (ferric hydroxide, Fe(OH)3' and ferric oxide, Fe20). There seemed to be a
lot of iron oxide in the soil along other parts of the drainage creek. Iron oxide
soil was also found in the bank under Feature III. This sherd was 13.5 cm long,
6 em wide, and its thickness varied from 28.5 mmto 15.8 mm. The sherd weighed
368.55 grams.

The third stone bowl sherd was found on the beach along the drainage
creek, also about seventy five feet east of Feature III. This piece of stone bowl
was a rim fragment. It was 12 cm long, 7.5 cm wide, and the thickness varied
from 22.22 mm to 14.2 mm.

Although several attempts were made to match up the stone bowl fragments
before May of 1973, it was not until then that we found two of the sherds did
match. The sherds were being measured for variations in thickness when we
discovered that two of the sherds had the same thickness of 22.22mmat one end.
The two fragments had been found in the water below Feature III, and the other
was found on the beach of the drainage creek about seventy five feet east of
Feature III. The weight of the two pieces was 623.7 grams.

It is this writer's opinion that even though the sherd covered with rust did
not match up with the other two sherds, it too is part of the same stone bowl.
The bowl was made by the peoples of the orient Phase of the Susquehanna
Tradition. The Orient Phase had been radiocarbon dated from sites on Long
Island from between 3000 to 2720 years before the present (Ritchie 1959:75).

Polishing Stone
A hard gray colored stone pebble was found near the northeast corner of

the canal. Two sides of the pebble had been worn smooth from use in polishing
some other material. The polishing stone was 79 mm long, 50.8 mmwide, 31.7 mm
thick, and weighed 170 grams.

Ground Stone
A tip or point end of an adz was recovered in the dredge fill near the

northeast corner of the canal. The fragment was highly polished, and had been
made from granite. The weight was 23 grams.

One small grooved gouge was found on the beach of the yacht basin near
the northeast corner of the canal. The stone material from which the gouge was
made looks like granite. The small gouge was 88.9 mmlong, 33.3 mmwide, 25.4 mm
thick, and weighed 101.86 grams.

A three-quarter grooved adz made from a greenstone with black lines run-
ning through it, was found in the dredge fill along the canal near the northeast
corner of the canal. Peck marks are everywhere on adz, with the exception of its
cutting edge which is polished. The adz is 105 mmlong, 57 mmwide, 39 mmthick,
and weighed 340 grams.

Atlatl Weight
A crude atlatl weight made from a brown colored stone was found in the

dredge fill at the Ferry Road Site. The artifact's exact location at the site in not
known. The atlatl weight was 98 mm long, 44 mmwide, 20 mm thick, and weighed
98 grams. This artifact is very crude, and may not be an atlatl weight at all.
However, if it is an atlatl weight, it is the only one found at the Ferry Road Site.
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Blanks or Preforms
Blanks or preforms are bifaces or flakes that are in various stages of

manufacturing before they become the final product (projectile points, knives,
scrapers, etc). At the Ferry Road Site, seventy-seven blanks were found. Several
blanks were found in the excavations at the northeast corner. All of these were
made by the peoples of the Narrow Point Tradition. However, most of the blanks
found at the site were surface collected; therefore, some could be part of the
Susquehanna Tradition as well as the Narrow Point Tradition.

Of the total number of blanks found at the site, 72 were made of white
quartz; 22 had the outer pebble surface showing either at their bases, or on
their face, or both. Thirty of the 72 white quartz blanks were broken, 29 were
bases only, and was the tip or point end. Five quartzite blanks were found, 2
had the outer pebble surface showing on them. The above blanks ranged in size
from 65 mm to 34.9 mmin length, 32 mm to 19 mmwide, 24 mmto 9.5 mmthick,
and 30 grams to 5 grams in weight.

A side-notched blank made of white quartz was found. It was 50.8 mmlong,
23.8 mmwide, 12.7 mm thick, and weighed 10.8 grams. A triangular blank made
of white quartz with the outer pebble surface showing on its face was also
found. It was 35 mmlong, 28.5 mmwide, 12.7 mm thick, and weighed 8.98 grams.

Cores
A grand total of 497 cores (not including the cores found in the caches)

have been found at the sub-marsh at Ferry Road. Somewere found in the banks
at low tide; however, most were found in the dredge fill. Three types of stone
were recovered; quartz pebbles, quartz non-pebble, and quartzite pebbles. Quartz
pebble cores were the most numerous with a total of 447. Next was quartzite
pebble cores with a total of only 13. Only seven quartz non-pebble cores were
found. By non-pebble, the writer means that no outer pebble surface was found
on these cores. Since I had already measured and weighed the cores found in the
caches, the writer felt that it would not be necessary to weigh and measure the
497 cores.

The pebble cores were either split halves, or pebbles with flaked remains.
The flaked pebbles had flakes removed from one side, both sides, or large flakes
removed from opposite ends.

It is the opinion of the writer that the flakes removed from the pebble cores
were reworked into the various types of projectile points and tools. Since several
large flakes could be removed from each pebble core, several small artifacts could
be made from each of the pebbles. Only the larger projectile points and tools
would require the use of one total pebble in their manufacturing.

Since both the people of the Narrow Point Tradition and the Susquehanna
Tradition left their pebble-made projectile points at the Ferry Road Site, it is
impossible to say which of the surface collected pebble cores belonged to whom.
However, because most of the projectile points found at our site were made by
the peoples of the Narrow Point Tradition, we can assume that most of the pebble
cores were also used by these people.

Kaolin Tobacco Pipe Fragments
A kaolin pipe stem fragment was found on the beach near the northeast

corner of the canal dredgings. There were no stamped initials of markings on the
stem fragment. The diameter of the bore was 1/16 of an inch. Also found in the
dredge fill along the canal were two kaolin bowl fragments. Neither fragment was
large enough to make a comparison with published data on kaolin pipe bowl
styles, and like the stem fragment, neither bowl fragment had any stamped
initials or markings.
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Three kaolin stem fragments were found in the top soil on the knoll at the
Ferry Road Site. All three had a bore diameter of 1/16 of an inch. One of the
fragments had names stamped on opposite sides of the stem. However, the names
were too worn for me to read them.

In the Harrington chart on page 298 of Noel Hume's book about colonial
artifacts (Noel Hume 1974), kaolin pipe stems with a bore diameter of 1/16 of an
inch were most popular during the period from 1750 - 1800.

In addition to the kaolin tobacco pipe fragments, other historic remains were
also found. Two old deck piles and two square sticks were found in the marsh
peat near the location of Test Pit B (see Figure 6).

SUBSISTENCEPATTERNS

A decayed basal fragment of a white tailed deer's (Odocoileus virginian us)
scapula was found in the bank at the corner, before the excavation. The bone
fragment was 69.8 mm long, and the base of the scapula had a diameter of 38.1
mm. The bone weighed 16.5 grams, and is believed to have been found in the
dark brown soil layer.

Two small unidentifiable splinters of bone were also found in the dark brown
soil layer at the corner. The two bone splinters were found in the excavation of
the corner. One weighed 3 decigrams, and the other weighed 2 decigrams.

While surface hunting along the bank near the corner, an acorn (Quercus)
was found in the black soil layer. The acorn weighed 6 decigrams. The acorn
shell was whole and unmodified; it could have fallen from a tree, as there were
several old tree roots below the Mean Water line near the corner (see Figure 6).

If the acorn were part of the Indian's food supply, it was lost by those
people who occupied the site during the formation of the black soil layer. The
three bone fragments were lost by earlier inhabitants of the site during the
formation of the dark brown soil layer.

A butternut (Juglans cinerea F.) was found along the drainage fill. The nut
was whole, 53 mmlong, 28 mmwide, and weighed 11.77 grams. The butternut was
found in an area where bricks, glass, coal, and railroad spikes have been found.
Very few Indian artifacts were recovered from the area. Therefore, this butternut
cannot be considered as part of the Indian's diet.

Three decayed fragments of shellfish were found in the dredge fill in dif-
ferent areas of the site. The quahog fragment weighed 4.46 grams, the bay
scallop fragment weighed 6 decigrams, and the Virginia oyster fragment weighed
6.3 decigrams. Two broken shells were found in the piles of top soil in the knoll.
One was a quahog shell, and the other was a steamer clam shell.

At the Ferry Road Site there was not any concentration of shellfish remains
either on the knoll or at sub-marsh site. Since shellfish were used by peoples
of the Narrow Point and Susquehanna traditions on Long Island, New York, and
at Martha's Vineyard (see Ritchie 1959, 1969), the writer wondered why shellfish
had not been used in greater numbers at this coastal site.

After corresponding with Dr. Joseph Morrison, Associate Curator, Division of
Mollusks, of the National Museum of Natural History, Smithsonian Institution in
Washington, D.C. in 1973, the writer learned that the extremely high acid in a salt
marsh environment could decalcify shells in a few years. The shellfish remains
could disappear in only a couple of years in a salt marsh if they had not
accumulated in large middens.

Dr. Morrison also gave me the address of the National Marine Fisheries
Services Oxford Biological Laboratory in Maryland. A Bill Shaw of the Oxford
Laboratory sent me several xerox copies of articles on salt tolerances of certain
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types of shellfish. Quoting from the abstract of Paul E. Chanley's 1958 article we
learn the following:

The minimum salinities at which juvenile clams, Venus mercenaria, Ensis
directus, and Mya arenaria, survived were 12.7, 7.5 and 2.5 parts per
thousand respectively. Juvenile oysters, Ostrea edulis and Crassostrea
virginica, survived in salinities as low as 12.5 and 5.0 ppt, respectively,
and juvenile mussels, Brachidontes recarous, survived at 2.5 ppt. E.
directus and M. arenaria survived at 7.5 and 2.5 ppt only after first
become acclimated to intermediate salinities. They did not survive if
transferred directly to these salinities from 26.0 to 27.0 ppt. V.
mercenaria ranging in size from 10.0 to 21.5 mm survived at 12.5 ppt,
but 15.0 ppt was the minimum salinity at which those ranging in size
from 1.8 to 3.6 mm could survive. Growth was retarded at salinities of
22.5 ppt and lower. The optimum salinity for growth of recently set C.
virginica was 15.0 to 22.5 ppt,

In Paul Chanley's experiments, sea water with a salinity range of 26.0 to 28.0
parts per thousand was referred to as full salinity. The salinity from the marina
at our Ferry Road Site was only .39 parts per thousand. At the two lower levels
of the marsh at boring II, the salinity was still only 3.28 ppt and 3.02 ppt (note
salinity in Table 1 is in parts per million).

As we can see from the present day salinity at the Ferry Road Site, few
shellfish could survive in such low salinity. The further one goes back in time,
the lower the salinity would be at our site. Perhaps the Connecticut River along
our present site was fresh water when the peoples of the Narrow Point and
Susquehanna traditions inhabited the site. At any rate, the meager food remains
left by the past inhabitants of the Ferry Road Site do not give us a clear
indication to which cultural groups used what foods.

CONCLUSIONS

From the projectile points at our site, one can see that most of them are
considered to be older than our radiocarbon dated tidal marsh. Certainly the
Early Archaic people would have been on high and dry ground when the
occupied the site. And the peoples of the Late Archaic and the Transitional
stages were not flooded out of their homes overnight. The rise in sea level was
slow. The sea level is still rising today. However, during our lifetimes we will not
notice the change. Our site was probably abandoned several centuries before the
tidal marsh formed over the area at about 2500 years ago.

The tidal marsh at the Ferry Road Site is not at the same depth everywhere.
The marsh depth is irregular. Along the drainage creek, where the stone bowl
sherds were found, the depth of the marsh was only a few feet. Therefore, cer-
tain sections of the site would have been abandoned first. All of the lower areas
would be flooded first. The area near the knoll was probably abandoned last.

From the numerous fire-cracked rocks found at the site, we can assume that
the inhabitants practiced the stone boiling method of cooking their food. The
stones would be heated on a fire, and then the stones are placed in a basket,
filled with food and water. The food and water get hot, and the rocks crack from
the rapid change in temperature.

The non-projectile point surface finds such as the knives, scrapers, cores,
gouges, etc., can not all belong to one culture. These artifacts probably belong
to either the Narrow Point Tradition or the Orient phase of the Susquehanna
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Tradition. Some of the tools, could belong to other cultures (i.e., the Laurentian).
We have an absence of fish netsinkers and other fishing tools like bone

hooks or stone plummets. Perhaps fishing was not an important activity at the
site. The knoll would have been protection against the winter's northwest winds.
Perhaps our site was a cold-weather (fall-winter) hunting camp.
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COMMENTON "A MYSTERIOUSPOLISHEDANDPERFORATEDARTIFACTFROM
FAIRHAVEN"

HAROLDD. lULI
CONNECTICUTCOLLEGE

On the day that Number 56 of the Bulletin of the Archaeological Society of
Connecticut arrived, I had been reading a "classic" work of New England
archaeology, the 1935 monograph by charles Willoughby, Antiquities of the New
England Indians with Notes on the Ancient Cultures of the Adjacent Territory.
As I read Number 56 and came upon Lucianne Lavin's interesting description of
a polished and perforated artifact from Fairhaven, and her request for additional
information about context and function, I remembered seeing an illustration in
Willoughby of artifacts similar to the Fairhaven mystery piece. Figure 58 in
Willoughby's monograph (see Figure 1), illustrates a set of artifacts, some of
which, especially a and f, appear to be similar to the piece illustrated by Lavin.
What follows is a brief discussion of these objects based on Willoughby's ideas
and a comparison with the object published by Lavin.

Willoughby's discussion of the artifact set illustrated in his Figure 58
(1935:111-112), appears under the heading "Arrowmakers' Stones". The label not
only is an indication of Willoughby's functional classification of these objects, but
an example of the manner in which New England prehistoric artifacts were
presented in the monograph. His approach was to describe artifacts as well as
classify them according to a regional-developmental system current among some
New England prehistorians during the 1930s that included four groups, "Pre-
Algonquian," "Old Algonquian," "The Algonquian Group in General," and "Later
Algonquian." Although today we might be tempted to equate these groups with
broad cultural stages such as Paleo-Indian, Archaic, Woodland, and Contact, such
a correspondence would be inaccurate since Willoughby's categories were poorly
defined, poorly dated, and in general, poorly understood. For an illuminating
discussion of the problems with these designations from the vantage point of a
contemporary author see Irving Rouse's review of Antiquities of the New England
Indians published in volume 3 of this journal (Rouse 1936:50-52).

The objects in question are classified by Willoughby as belonging to the "Old
Algonquian" group, which he describes as being found in association with
artifacts similar to those found in Ohio mounds such as platform pipes, tubular
pipes, shaman's tubes, hollow amulets, bar amulets, tablets or toggles with tow
perforations, copper implements and beads (listed in Rouse 1936:50). Therefore,
leaving aside Willoughby's outdated cultural-historical "Old Algonquian" group
designation, but assuming that his research did accurately describe artifact
associations as found in NewEngland museum collections, we can hypothesize that
artifacts similar to the Fairhaven mystery piece may be associated with
assemblages of perhaps Early Woodland affiliation. In addition, he states that
occasionally these artifacts are found in graves in New England (Willoughby
1935:112), which would be consistent with the burial mound association of those
artifacts in Willoughby's "Old Algonquian" group. Therefore, Willoughby's data
offer several additional clues related to the mystery artifact's cultural stage (in
the modern sense), and its archaeological association (graves), which may help
us to learn more about its function.

With respect to artifact function, like Lavin, Willoughby also suggested that
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these objects may have been designed to be suspended, although he did not
speculate on the position of the perforation, and the unlikelihood of the artifact's
use as a pendant as discussed by Lavin (1993:55). Some of his illustrations: b,
c, d, and e, are different from the piece from Fairhaven in having marks at one

Figure liB. Arrowmaker's etonee. All from Massachusetts: a, Newburyport; b. Grave at
Beverly; c, Plymouth cemetery; d, Nonantum (Newton); e, Connecticut. Valley; r. East
Boston, Wood End Park. a, d, I, Peabody Museum, Cambridge; b, Peebedy Museum, Salem;
e. Pilgrim Hall. Plymouth; e. Amherst Colleae Museum. (1/3.)

Figure 1. Figure 58 Arrowmaker's Stones from Willoughby (1935). Reprinted
courtesy of the Peabody Museum of Archaeology and Ethnology, Harvard
University.

of the ends, which Willoughby refers to as abrading grooves. One can only
surmise that it is this feature that was the inspiration for his functional label,
arrowmakers' stones," to describe all the objects in Figure 58, whether or not
the marks are present. Such grooves are absent on a and f , as well as on the
Fairhaven example illustrated by Lavin. Thus, Willoughby's untested assertion
about abrading, and the production of arrows, does not apply to the Fairhaven
piece, or to a and f in his illustration.

One other point gleaned from Willoughby is worth mentioning. The
information derived from the caption in Figure 58 indicated that objects a and
f are from Newburyport and East Boston, Massachusetts, respectively. Lavin
states that she is aware of only two other examples from northwestern New
Jersey, in addition to the Connecticut piece she illustrates. Therefore, the data
from Willoughby indicate a wider geographical range for the distribution of these
artifacts that the limited range suggested by Lavin.

In sum, the Fairhaven artifact remains a mystery in that crucial facts about
its function continue to elude us. However, I have suggested that a careful
reading of Willoughby may contribute new information that, along with additional
facts and observations suggested by others may help us better to understand
the mystery piece.
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TURKEY-TAILSAS A MEASUREOF MARGINALITY
ANDECONOMICEXCHANGEIN CONNECTICUT

DAVIDH. THOMPSON
GREATERNEWHAVENARCHAEOLOGICALSOCIETY

ABSTRACT

The Turkey-tail is a type of biiscisl implement which diffused widely over a great section of
Midwestern North America during the end of the Archaic and the beginning of Woodland times. Although
the data remains most fragmentary, Connecticut 8Jay be the easternmost margin of this sphere of
diffusi on and cossensurs te srs tell of economic exchange. fhi s paper also exemplifies the numerous
problems encountered whenattempting to curate and preserve the tangible record of our past for future
generations.

INTRODUCTION

Several years ago WilliamR. O'Connor showed the writer a most distinctive
Turkey-tail blade while is illustrated herein (Figure 1A; Figure 2) with the scale
in both inches and centimeters. It is 9.7 em long, 5.0 cm wide, and 0.7 cm thick.
He borrowed it from Richard Ortello, who had purchased the specimen in a flea
market on the Hartford Turnpike in North Haven. On one side there is an old and
yellowed label with a red border which clearly reads: "Clintonville Conn. 611".

Now for the demanding archaeologist this not exactly prima facie in situ
evidence! There are readers who may reject this entire account! However, one
should first attempt to comprehend the unmeasurable enormity of Connecticut
archaeological data which has already been ripped from its stratigraphic context
and presently resides in the space/time limbo of cigar boxes, antique shops, flea
markets and old collections in museums across the state. To this writer any shred
of plausible evidence aught to be welcomed in a cautious frame of mind. One can
only presume that the label is correct. The meaning of the "611" can only be
conjectured -- perhaps a catalog number in some long-lost collection? Hopefully
some reader may recognize this labeled artifact and report it to the editor.

Clintonville may be found in the south central portion of the Wallingford
Quadrangle (7.5 minute series). It is a small village just within the eastern
boundary of North Haven, and approximately half way between the center of that
town, and Northford in North Branford. The topography is dominated by the val-
ley of the Quinnipiac River on the west, and Totoket Mountain on east. The
Muddy River runs though the center of Clintonville, and there are numerous
other tributary streams and ponds in the vicinity. In short, a glance at the map
suggests that the area was ideal for prehistoric occupation. As a long time mem-
ber of first the New Haven Chapter of the ASC, and then the Greater New Haven
Archaeological Society, the writer is familiar with stories and rumors about
several collectors who searched the Quinnipiac Valley and its environs in years
past. It would not be a surprise to learn that there was more than one artifact
collection from the area in which there was at least 611 specimens, if not more
than that.

The writer borrowed the artifact from O'Connor and took it to a meeting of
the Eastern States Archaeological Federation. This was probably back in the late
1960's-70's when the writer served as the ESAF representative for the ASC. After
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the meeting the artifact was returned to O'Connor who in turn gave it back to
Richard Ortello. The writer does not know the present whereabouts of this speci-
men. He suggests that the next time you attend a flea market keep yours eyes
open!

Figure 2. Turkey-tail blade found in Clintonville, CT, Harrison County, Indiana
chert, Richard Ortello (Figure 1A).

At the ESAF meeting he showed it to Don Dragoo (Swauger 1989a:56-69,
1989b:683-687), a noted authority on midcontinental archaeology. Dragoo was most
enthusiastic. He did not equivocate with scientific "possibilities" and "mavbes."
Without hesitation he identified the blue-gray material as Harrison County,
Indiana flint. Harrison County is in south central Indiana and borders on the
Ohio River. Dragoo explained that this is limestone country, in which the flint
forms as nodules in the limestone which are frequently found washed out in
stream valleys. Provided the reader can muster sufficient faith in the data, it
would appear that the Turkey-tail blade originated in what is now south central
Indiana and through prehistoric exchange networks eventually came to rest in
Clintonville, Connecticut. The writer is well aware that this process of
identification has been derisively labeled as "eyeball analysis," and the accuracy
of it is considered to be most circumspect by those (e.g., Luedtke 1993:56-60;
Calogero 1992:87-90) trained in the arts of "super science" and with access to
sophisticated laboratory techniques for petrographic analysis.

This artifact represents the writer's only contact with Harrison County,
Indiana flint. Unlike most flints which vex and perplex the archaeological com-
munity it seems to him that this material is readily identifiable to those familiar
with it. In respect to the ease of identification it may be similar to the mottled
blue-gray Onondaga flint of Western NewYork from which Meadowood points are
made. Their wide distribution pattern across the Northeast in Early Woodland
times is well recognized. If this is indeed the case, then archaeologists in the
Northeast ought to make a concerted effort to identify exotic material from
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Harrison County wherever it occurs. If Dragoo's identification is to be doubted,
then the persistent re-occurrence of Harrison County flint in several north-
eastern Early Woodland sites of the Middlesex complex, which are referred to
below, must also be doubted. Ritchie (1961:23, PI. 9) describes the material as
gray, or blue-gray. Exposure on the surface may cause it to weather tan or
brown. Lighter concentric rings in the minerals may weather almost white. This
could add to difficulties in identification. These variations do not occur in the
Clintonville specimen.

Although the archaeological context of the Clintonville specimen has been
lost, corroborative evidence ought to at least suggest a circumstantial argument
that it did indeed travel in Late Archaic/Early Woodland times approximately
30,000 kilometers from what is now southern Indiana to Connecticut. Justice (1987:
173-179) defines a Turkey-tail Cluster, which is divided into three subtypes and
ten different varieties. Justice emphasizes that the varieties are not mutually
exclusive; they tend to grade into each other and are difficult to use for
identification purposes. The specimen in question appears to fall into the Fulton
(fkrs) subtype on the basis of the wide leaf-shaped blade and the distinctive
pointed base. It cannot be assigned to one of the four varieties [initialed by
(fkrs)] within the subtype. The distribution of the cluster (Justice 1987:Map 74)
covers a vast area of the Southeast and Midwest from northern Alabama to Lake
Superior and from eastern Missouri to eastern New York. It is to be noted that
the boundary of the map stops west of the Hudson River but, nevertheless,
Justice cites Lavin (1984:18) who mentions Fulton Turkey-tails from Connecticut
sites. This reference refers to two specimens currently on display (Lavin, per-
sonal communication 1993) in the Peabody Museum of Natural History at Yale
University (Rouse 1984 145-146). This writer has compared the Peabody display
to the Turkey-tail Cluster defined by Justice (1987:173-179; Fig. 38) and has
arrived at slightly different conclusions. There are three blades displayed which
are labeled "Fulton Turkey Tail." Two of these do indeed conform to the Fulton
(fkrs) subtype defined by Justice, in which there are four varieties as the (fkrs)
indicates. The Fulton (fkrs) is essentially a bi+pointed form with side-notches and
is the most common kind known. This writer will consider the four varieties as
a form of "hair splitting" which cannot be standardized for identification pur-
poses, as Justice recognizes. One of these two specimens appears to be highly
patinated and the material is not readily identifiable. The other is of a light
cream colored chert and possibly of Midwestern origin. The third specimen of an
unrecognized dull-black material conforms to the Harrison (mrn)Turkey-tail within
the Cluster defined by Justice (1987: Fig. 38, a, b). It is to be noted that
although Justice refers to ten different varieties of Turkey-tails, he fails to note
that Dincauze's (1968:26-27) definition of the Boats Implement Blade in eastern
Massachusetts recognizes that some Boats Blades are comparable to atypical
Turkey-tails in the Red Ocher Culture (Morse and Morse 1964:94 as cited in
Dincauze 1968:27). It appears to this writer that the Harrison Turkey-tail (Justice
(1987:173-175:Fig. 38, a, b) may be similar to some of these Boats Blades described
by Dincauze.

Martha Hill, Curator of Archaeology at Peabody Museum, has kindly provided
the accession numbers and available provenience data on the three specimens in
the display as follows:

1. No. 6061 -- Between Twin Lake, Winsted, CT and the state line (Figure
1:B). This does not pinpoint the provenance of the artifact. Twin Lakes
is in the extreme northwestern corner of the state, not far from the
Massachusetts border. Winsted is about 20 miles to the east and 8 miles
south of the state line. Consequently the writer has arbitrarily located
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the artifact in the middle of this area on the map (Figure 1B).
2. No. 10405 Jewett City, CT (Figure 1,C).
3. No. 10494 -- Marion, CT (Figure 1,D).

Turkey-tails date to the transition between the Late Archaic and Early
Woodland periods. Justice cites specific dates, not repeated here, which fa1l
between approximately 1500 B.C. and 500 B.C. He says that the "vast majority"
of Turkey-tails were made of lithics from southern Indiana, southern Illinois, and
northern Kentucky. Justice (1978:179) concludes that: "Probably no other pre-
historic chipped stone artifact in North America was traded as extensively as the
Turkey-tail or had such a high degree of continuity in raw material utilized in
its production."

LATEARCHAIC

In the southern half of Michigan, the northern half of Illinois, and Indiana,
and at locations in Wisconsin and upper Ontario are a series of components
lumped together as the "Red Ocher Culture," or more accurately described as a
burial complex (Dragoo 1963:234-239; Fitting and Brose 1970: 41-41). It dates
1000 B.C. to 500 B.C. and in part is contemporaneous with Adena. Turkey-tail
blades of Harrison County flint are one of the most distinctive artifacts found
throughout the Red Ocher burial complex. In Michigan, several cremation burials
have been reported which illustrate the elaborate variety of ceremonial contexts
in which Turkey-tails may be found (Binford 1963:149-192; Fitting 1970: 81-87).
The Pomranky site, a single pit containing multiple cremations as we1l as
unburned bone and heavy deposits of red ocher, is one of the best described
and analyzed. In addition to 516 Pomranky points, there were 14 Turkey-tails, of
which 12 were of Harrison County flint. The other two were of an unknown
material. Thirteen of the Turkey-tails were found in a tightly compacted deposit,
suggesting that they were deposited in a bag. Polish of the flake scars suggests
that they may have rubbed together while being transported in such a bag.

Although the Broadspears of the Susquehanna horizon on the Eastern sea-
board are typologically and Iithologically different, they may also be found in
tightly clustered deposits, suggesting that they too were buried in bags. One
such deposit at the Griffin site in Old Lyme (Figure 1E), Connecticut is
illustrated by Pfeiffer (1980:17; 1990:97; Fig. 7). In none of the badly disturbed
cremation cemeteries in eastern Massachusetts examined by Dincauze (1968) were
artifacts recovered in context, so that this comparison might be made. Never-
theless, she indicates that there is polish on the ridges between the flake scars,
which suggested to her that they may have been carried about and handled.

Dincauze (1968:26-27) has also defined the Boats blade in Eastern Massa-
chusetts, which is a double-pointed tool with broad angular shoulders. Fo1lowing
Fowler (1965), she recognizes that some Boats blades may approach the shape of
the Turkey-tail. At the Griffin site (Figure 1E) (Pfeiffer 1980:54, 93, PI. XV;and
1990:96; Fig 6 [extreme lower right corner]) two Turkey-tails, one of green flint,
and the other of brown flint, were found in separate features. The first (Pfeiffer
1980: Pl.XV, 2) is called a Wayland Shouldered Variant. It appeared to Pfeiffer
(personal communication 1994) to have been rechipped from a Mansion Inn Blade.
It appears to this writer that no direct comparison may be made of this specimen
to any of the 10 varieties of Turkey-tails defined by Justice (1987:173-179; Fig.
38; a-k). This may provide negative support for Pfeiffer's conclusion. The overall
proportions of the second Turkey-tail (Pfeiffer 1980:Pl. XV,4) appear to be very
similar to the Clintonville specimen described herein.
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Pfeiffer (personal communication 1994) also believes that Boats Blades are
being transformed into Turkey-tails by secondary chipping. It appears that
during the Terminal Archaic due to extensive culture contact specific attributes
of large blades are being copied and rearranged on individual specimens. Perhaps
individual artistic expression is beginning to emerge in an otherwise conservative
flint knapping tradition. The two Turkey-tails from the Griffin site are the only
examples from a well-dated context in all of Connecticut. Geochron Laboratories
provided dates of 1545 B.C. and 1585 B.C., while the Smithsonian Institution pro-
vided 6 dates ranging from 1055 B.C. to 1300 B.C. (Pfeiffer and Stuckenrath 1989:
51-54).

According to Connecticut Archaeological Survey Records, which this writer
collected in 1974, there is a very fine specimen of a Turkey-tail in the Llewellyn
Burr collection in North Branford. It is about 6" to 8" long, and 3" to 4" wide
and of an exotic mottled flint. At the time the writer speculated that the flint was
of Midwestern origin. Llewellyn Burr obtained the specimen from Leon Fowler. It
was found in an excavation for the base of utility pole somewhere on Short Beach
Road in East Haven (Figure IF). Lyent Russell (personal communication 1974)esti-
mates that it was found between the late 1920's and 1935.More recently, Gordon
Miller of the Totoket Historical Society in North Branford has independently
examined the Llewellyn Burr collection. Miller (personal communication 1994)
reports that there are two Turkey-tails of a weathered brown appearance in the
collection, but they are of uncertain provenience. He and the writer presume that
one of these artifacts is the same as the one provided by Leon Fowler. The
Llewellyn Burr Collection, presently owned by Kenneth Burr, is a large, but
uncatalogued collection from the general area of North Branford. The known
sites from which it was collected have already been reported to the Office of
State Archaeology.

In the Lyent Russell collection there is another Fulton Turkey-tail from
Cheshire which is chipped from a dark green/brown chert of unknown origin
(Figure 3; Figure lG). Joseph Parkos (personal communication 1974) reports that
Oscar Dill discovered a broken Turkey-tail in East Haddam, Connecticut (Figure
lH).

Figure 3. Turkey-tail blade found in Cheshire, CT, the green/brown chert has not
been identified, Lyent W. Russell (Figure 1G).
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Nicholas F. Bellantoni (personal communication 1974) reports that the Office
of State Archaeology has recently completed a computerized inventory of all the
artifacts in the Norris Bull collection at the University of Connecticut. This may
be the largest private collection ever assembled in Connecticut. There are arti-
facts from every town in the state. Just about every known type of projectile
point is represented in the collection with the exception of Turkey-tails and
Boats Blades. There are none. This may attest to the rarity of these particular
types in the state.

EARLYWOODLAND

In the Early Woodland Meadowood phase of western New York there is at
least one known Fulton Turkey-tail of Harrison County, Indiana flint from the
Oberlander No.2 cemetery which dates to 998 B.C.±170years (Ritchie 1961:23;PI.
9, Ritchie 1965:179-200; PI. 60:8).

Turkey-tails appear to have dropped out of the list of traits of the Early
Woodland Adena in their cultural heartland in Ohio and Kentucky (Webband Baby
1966; McMichael 1970:88-96). Nor are they evident as the classic Adena of Ohio
grades imperceptibly eastward into the variety of local northeastern burial cults.
These cults form the Middlesex complex, which is widely distributed throughout
the Northeast from the Delmarva Peninsula to New Brunswick, Canada. Although
Turkey-tails are missing, the Harrison County, Indiana flint continues to be an
exotic raw material present in limited amounts in several sites of the Middlesex
complex (Ritchie and Dragoo 1960:24,25,28,38,45;Ford 1976:66,77;and Thomas 1976:
97). One carefully studied Middlesex example is the Boucher site, which is one of
four contemporaneous mortuary sites on the northeastern shore of Lake Cham-
plain in Vermont (Heckenberger, et al. (1990:109-144). Although Turkey-tail points
were not represented among the numerous bifaces, Harrison County, Indiana chert
was an exotic material in the assemblage. It appears that the continued usage of
this flint represents continuity from the Archaic into Woodland times; while the
disappearance of the Turkey-tail is a change in typological preference which
must have occurred in manufacturing sites adjacent to the sources of Harrison
County flint.

DISCUSSION

Dincauze (1980:29-48, 1993:33-37) and Mrozowski (1993:99-102) point out that
it is frequently assumed that the Northeast is a marginal, or culturally retarded
area in much of the literature on Native American studies. One example is the
mid-continental development from the Late Archaic through Adena and Middle
Woodland Hopewell. The line which Justice (1987:173-179) has drawn on Map 74
reinforces this assumption. The presence in Connecticut of Turkey-tails described
by Lavin (1984:18) and Pfeiffer (1990:96) and the few others described here cer-
tainly help to challenge this assumption. An exhaustive study of Turkey-tails
across Connecticut might serve to question the assumption still further. However,
such a task, researching one private collection after the next, and going from
one museum to the next would be a time consuming quest for "the needle in the
hay stack." The total number of Turkey-tails with provenance might provide a
more detailed distribution map. If such a survey were to be done in conjunction
with the consistent application of such current techniques as chemical, petro-
graphic, and neutron activation analysis it might provide a more accurate identi-
fication of the lithics (Luedtke 1992). In order to determine the geographical pat-
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tern of dispersal, presumed quarry sites would also have to be examined with the
same techniques. Do the lithics come from only a select number of Midwestern
quarries, or is the pattern of dispersal far more random? Is a portion of them
made of lithics indigenous to the Northeast, and as Pfeiffer has suggested,
represent local copies of Midwestern imports? Are the Boats Blades modified
copies of Turkey-tails? Such a survey could not be radiocarbon-dated, and could
not trace chronological variations from the end of the Archaic into Woodland
times.

Much of the literature on the burial cults of Midwestern and Northeastern
North America such as Red Ocher, Glacial Kame, Susquehanna, Meadowood,Adena,
Middlesex, and Hopewell emphasize the elaborate ritual surrounding the cremation
and burial of the dead, because that data is highly visible in the archaeological
record. It is to be noted that in each case this is only a limited segment of the
total socio-cultural system represented. Frequently there is little or no infor-
mation on house types, settlement patterns, economics, or trade. Nevertheless, the
burial goods indicate that local groups have been accumulating exotic objects
from multiple distant sources.

It may be inferred through ethnographic comparison that this economic
activity was organized and directed by the heads of local lineages and has been
termed "big man" theory (Harris 1991:104-108;Stothers and Abel 1993:25-109).The
Kwakiutl Potlach and the Trobriand Kula are classic ethnographic examples. "Big
man" theory implies that hunting and gathering bands are no longer entirely
egalitarian. Instead political power has become sufficiently consolidated so that
the heads of local lineages may assume the prerogatives of chieftainship. This
means that they are capable of compelling others to work in order to create
tangible wealth which, under the control of the chief, may be bartered with more
distant lineages for even more exotic objects as symbols of wealth and prestige.
In Midwestern and Northeastern North America religious values provided the
rationale for the accumulation of this economic excess, a portion of which was
buried with the dead. When the buried portion went out of circulation, it con-
tributed to economic demand. This resulted in the tangible archaeological evidence
of the Late Archaic and Early Woodland burial cults. Turkey-tails, in addition to
a multiplicity of other objects, functioned within this kind of socio-cultural
system. Unfortunately, a survey of known specimens in existing collections will
never indicate which portion served as utilitarian tools and which were buried
with the dead.

CONCLUSIONS

The writer's original intent was to provide a modest typological description
of a single Turkey-tail from Clintonville. However a quick examination of the
pertinent literature has provided a far more extensive context, all be it circum-
stantial, in which to discuss this otherwise enigmatic artifact. The limited number
of specimens described here and plotted on the distribution map (Figure lA-H)
seem to suggest a geographical distribution concentrated in south central
Connecticut. However, this is probably more apparent than real, since this is the
area of the state best known to the author. These Turkey-tails seem to be made
from a wide variety of materials, most of which have not been identified and,
therefore, conclusions are premature.
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A RECONSTRUCTED LATE WOODLAND POT FROM SHELTON, CONNECTICUT

LUCIANNE LAVIN
GREATER NEW HAVEN ARCHAEOLOGICAL SOCIETY
ALBERT MORGAN ARCHAEOLOGICAL SOCIETY

ABSTRACT

Pottery fragments found in a rocksbelter in Shelton were reconstructed to form a collared late
Woodland vessel representing the type Van Cortlandt Stamped.

The pottery fragments composing the vessel pictured in Figure 1 were
recovered from a now defunct rockshelter in the Nell's Rock Road area of Shelton
by Jeffrey Tottenham, a primitive technologist and an amateur archaeologist. The
rock shelter also contained a quartz isosceles triangular point with little ears
similar to the type Brewerton Eared Triangle, two quartz isosceles triangular
points, and one chert isosceles triangular point. The latter three points probably
represent the Late Woodland Levanna type.

DESCRIPTIVE ANALYSIS

Jeff laboriously reconstructed the pottery vessel and generously presented
it to the author for research and educational purposes. A detailed description of
the pot follows:

Paste: Its paste is laminated and flaky with coarse quartz temper, 3.0 mmto over
5.5 mm long. Thickness ranges from 13 mm at the base to 6.4-5.3 for the lower
body walls, 8.5 mmfor the shoulder, 8 mm for the neck, 8-10 mm for the collar,
and 6.8-6.2 mm for the lip. Exterior surface color is 10YR4-S/2 (dark grayish
brown to grayish brown on the Munsell Scale) with some 10YR6/4(light yellowish
brown). Interior surfaces range from 10YR3/1 (very dark gray) to 10YR4/2-S/3
(dark grayish brown to brown) with some 10YR6/4 (light yellowish brown). Cores
are more grayish in color -- 10YR3/2-4/1 (very dark grayish brown to dark
gray). Coiling is evident as the method of manufacture from the horizontal, linear
breakage patterns. Broken pieces are about 42-50 mmwide (1-3/4 to 2 inches)
and about 170-210 mm long (6.5-8 inches), suggesting the use of short, thick
slab-like segments rather than long, thin rope-like coils.

Surface Treatment: The base is smoothed, as is the collar, neck and top of the
shoulder. The remainder of the pot's body had been beaten with a cordwrapped
paddle. The cord impressions are vertical and oblique. The interior surfaces are
smoothed, with some wiped marks and, in a few sporadic areas, some ovoid
impressions which may have been made with the paddle edge. Much of the outer
surface has spalled off in fairly large flakes of 2.5 cm (one inch) or more.

Shape: The pot is collared and castellated. The collar is relatively low, 29-31.5 mm
in height. It exhibits at least three, possibly four castellations, each of which
sports a double peak or rim point. This form of rim point is quite rare; I have
never seen it on another Connecticut pot. The lip is flattened. The neck is short,
ca. 35-45 mmlong; measurement is difficult because the shoulder and neck merge

83
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Figure 1. Reconstructed Van Cortlandt Stamped pot from Shelton, Connecticut.

gradually; there is no well-defined shoulder nor sharp neck constriction. The
body is bag-like in form, typical of other reconstructed Late Woodland vessels
from the region (e.g., Lavin 1980, 1988; Wiegand 1987). The very thick, partial
basal fragment suggests a semi-conoidal or bag-like base. The entire pot is about
30 em in height, and it has a rim diameter of 23 em. It could probably hold about
a gallon of liquid.

Decoration: The lip, collar and neck areas are decorated. The technique of
decoration on the lip and collar is cord stamping, probably with the edge of the
cordwrapped paddle. The lip exhibits a row of vertical to oblique stamps perpen-
dicular to the rim. The collar is encircled by a band of parallel sets of oblique
lines arranged in opposition to form chevrons. The chevron motif is broken only
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under the peaks of a castellation, where parallel vertical lines occur, running
down from each peak. The neck is decorated with plats of parallel zigzag lines
divided by broad areas of undecorated smoothed surfaces. The technique of
decoration is difficult to ascertain; it is a stamp, possibly cord impressions, but
plasticine impressions of the design indicate that it is not the same cord
stamping as is found on the collar (Figure 2).

Comments: The shape, surface treatment and decorative technique of the pot fits
the type Van Cortlandt Stamped as described by Smith (1950:191). According to
Smith, the decorative motif for the type consists of a combination of horizontal,
vertical and oblique impressions in a band around the collar. Smith's ( 1950:Plate
8, 10) and others' (e.g., Suggs 1958:plate1:D and Wiegand 1987:Figure 10) illus-
trations of Van Cordtlandt Stamped vessels depict parallel horizontal lines bor-
dered above and below by short vertical or oblique lines. This motif does not fit
the Nell's Rock pot. Powell (1958:Figure 5:9,11), however, does illustrate more
complex opposed obliques and herringbone or chevron designs on Van Cortlandt
Stamped vessels from the Indian Field site in Greenwich.

DISCUSSION

The reconstructed pot from the Nell's Rock Road rockshelter appears to
represent the type Van cortlandt Stamped, or a variant thereof. Van Cortlandt
Stamped pottery has been reported from southwestern Connecticut, Westchester
County, New York, western Long Island, and northern New Jersey (Smith 1950:
191). Smith assigned it to the Clasons Point phase of the East River tradition.
The phase supposedly dates from the very late prehistoric period and into the
historic period. Unfortunately, there are no published radiocarbon dates for sites
or pottery assigned to this phase. Indeed, there are few published analyses of
Clasons Point phase ceramics. Consequently, we are uncertain of the full range
of collar forms and decorative motifs of Van Cortlandt Stamped vessels. The Nell's
Rock pot may fall within that range, or it may represent a regional subtype or
even an individualistic variant of the type.

In any case, it does not belong to the Windsor cultural tradition, the
dominant woodland tradition for most of central and eastern Connecticut (Lavin
1987; Rouse 1947; Smith 1950;Wiegand 1987). And it supports the theory that the
western boundary of the Windsor tradition occurred somewhere between the
Norwalk and Housatonic rivers. Interestingly, it was recovered from an area
which according to deeds of land sales was included in the tribal territory of the
historic Paugusset society (Wojciechowski 1985).

Could this style of pottery, with its unusual double rim points and chevron
motif, be characteristic of the ancient Paugusset cultural tradition? At present,
there are so few early historic pottery vessels in museum and professionally
acquired assemblages that it would be difficult, if not impossible, to discern
tribal boundaries through an intensive statewide survey. More individuals like
Jeff Tottenham are needed to step forward and either open their collections for
professional analysis and publication, or to publish themselves.

ACKNOWLEDGMENTS

I would like to thank Jeff Tottenham for presenting me with this vessel and
allowing me the opportunity to contribute to our knowledge of local Native
American people through its analysis and identification.



86 BULLETIN OF THE ARCH. SOC. OF CT., Volume 58, 1995

Figure 2. Plasticine impressions of collar (top) and neck (bottom) designs from
reconstructed vessel.
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THERMALALTERATIONOF SHELLAS AN INFERENCE
FOR SHELLMIDDENSITE DURATIONANDREUSE

PETER PAGOULATOS
MIDDLESEXCOUNTYCOLLEGE
EDISON,NEWJERSEY

ABSTRACT

This paper presents an experimental study concerning the thermal alteration of Northern Quahog
lifercenaria setceturis}, or hard-shelled clams. A series of experiments were conducted, as shell was
fired in hearth areas at two hour firing intervals. This shell assemblage was subsequently analyzed
for thermal alteration characteristics such as color change, cracking, and spalling, for comparative
purposes. Quantitative analyses were then applied to the data in order to establish whether differ-
ential patterns of thermal alteration exist, dependent upon heating duration and re-use.

INTRODUCTION

The primary purpose of this article is to present the results of a series of
experiments using Northern Quahog, or hard-shelled clams to infer characteristics
of thermal alteration. In this study, the characteristics of thermal alteration (e.g.,
color change, cracking, spalling) were assessed through six controlled experi-
ments in relation to reheating or refiring. Episodes of heating duration ranged
from two to twelve hours. Initially, hard-shelled clams were placed into a granitic
cobble and wood platform hearth and heated for two hours. Subsequently, these
shell items were subjected to five additional two hour reuse intervals. The shell
specimens were examined under a lOx low-power microscope for comparative pur-
poses, after each reheating experiment. Testable hypotheses were then developed
pertaining to differential patterns of thermal alteration in relation to specific
periods of re-firing.

Studies in ethnoarchaeology and experimental archaeology have contributed
significantly to archaeological method and theory (Semenov 1964; Ingersoll, Yellen,
and Macdonald 1977; Binford 1978; Hayden 1979; Gould 1980; Keeley 1980). Hard-
shelled clams were widely used as a source of food (Brennan 1974; Ceci 1984;
Kerber 1985; Lightfoot and Cerrato 1988; Schaper 1989) and tools (Hariot 1893;
Fundaburk and Fundaburk 1957) by Native American populations throughout the
Atlantic seaboard in both prehistoric and historic contexts. However, the resulting
characteristics of thermally altered shell when subjected to re-heating is still
poorly understood.

Until recently, shellfish studies have been concentrated on early shell mid-
den formation (Volman 1978; Singer and Wymer 1982;Wasalkov 1987; Lavin 1991),
the dietary role of shellfish in prehistoric economies (Parmalee and Klippel 1974;
Chisholm, Nelson, and Schwarcz 1982; Erlandson 1988), defining refuse generating
activities from shell middens in relation to catchment analysis (Boone 1987), mid-
den typology and function (Lightfoot 1985; Schaper 1989; Lavin 1991), shellfish
seasonality studies (Claassen 1986; Abrahams 1990), shell sourcing (Claassen and
Sigmann 1993), and shell tools (Brett 1974; Stanzeski 1981; Pagoulatos and Veit
1993). Although nearly all studies in the literature have been concerned with
shell midden resource use, seasonality and site formation, few studies have
examined the heating of shell as an inference of site duration and reuse.
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with this in mind, a series of different controlled experiments were con-
ducted to assess whether different episodes of heating and re-use of hearths
containing discarded shell would produce differential patterns of thermal altera-
tion. It was hoped that specific thermal alteration characteristics would be
observable on re-heated shell specimens. In turn, the producing of specific
thermal alteration characteristics on shell under experimentally controlled con-
ditions would aid in archaeological interpretation pertaining to site duration and
re-use, and allow for the development of hypotheses that can be tested against
the archaeological record.

METHODS
Northern Quahogs (Merceneria merceneria), or hard-shelled clams were used

in this study. Hard-shelled clams are bivalves which consist of two-hinged valve
parts (Waselkov 1987;Abrahams 1990). This variety of shellfish is typically found
in sands and muds of bays and inlets throughout much of the coastal zone of
eastern North America (Morris 1963; Rehder 1988).

In this study, a total of twelve hard-shelled clams were purchased from a
local fish market (Figure 1). Whole shells averaged 176 gm in weight, 10 cm in
length, and were olive brown (2.5 Y 4/4), dark gray (2.5 Y 4/0), and white (7.5
YR 8/0) in color. These whole bivalve shellfish were placed over an open fire,
composed of oak wood and granitic cobbles (6954 g) for two hours. (A total of
13620 g [30 lbs] of oak wood was used for each experiment.) Subsequently, the
shell specimens were subjected to five additional two hour interval re-firings:
four hours, six hours, eight hours, ten hours, and twelve hours.

Heated shell specimens were then analyzed for thermal alteration characteris-
tics, or attributes, including color change, cracking and spalling similar to
approaches used in lithic studies (Crabtree and Butler 1964;Mandeville 1973;Rick
1978; Lavin 1983). Color change usually results from controlled heating, and is
frequently caused by impurities within heat-treated material. Cracks, in the form
of thin crack lines within heat-treated material, most often result from slow,
gradual heating, or from sudden exposure to water. Spalling refers to the frag-
menting of heat-treated material, either from long-term exposure to heat or the
sudden exposure to water,

All shell specimens were then examined using a low-power (l0-30x) stereo-
scopic microscope, recording attributes such as color change, cracking and
spalling , Color change was recorded using a Munsell soil book; color change
typically ranged from gray, red to chalky white (2.5 Y 6/0; 2.5 YR 6/6; 5 Y 8/1;
10 R 3/4, 5/6, 5/8, 6/3). Cracks were measured in millimeters using it metric ruler
and caliper. Spalled pieces were noted, counted and reconstructed whenever
possible.

ANALYSIS

Once the experiments were completed, shell specimens were photographed and
analyzed. Subsequently, the data were compared using simple quantitative
measures such as frequencies, percentages, and bar graphs, to assess whether
patterns existed between different intervals of heating. The experiments were
separated into two major groupings, consisting of short duration (2 - 6) hours
and longer duration (7 - 12) hours re-heatings. The results from each experiment
are presented in Table 1.
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Figure 1. Unaltered shell specimens.

TABLE1. RE-USEOF THERMALLYALTEREDSHELLSPECIMENS

Total Heating Duration (Hours)
variable Two Four Six Eight Ten Twelve
Shell weight 2006 g 1859 g 1605 g 887 g 718g 607 g
Shell size (em) 6.50 cm 5.25 cm 3.5 cm 2.5 em 2.25 cm 2.0 cm
Reddened shell no. 2 8 28 12 5 2
Calcined shell no. 3 20 58 101 112 110

Short duration heatings of shell resulted in a moderate amount of reddening,
cracking and spalling (Figure 2). By contrast, longer duration re-firings pro-
duced a higher amount of thermal alteration; shell items became increasingly fri-
able and highly calcined, cracking and spalling into smaller and smaller pieces
(Figure 3).

All shell items changed color during these re-firing experiments in the form
of gray (2.5 Y 6/0), light red (2.5 YR 6/6), dusky red (10 R 3/4), red (10 R 5/8),
and white (5 Y 8/1). Also, the shell assemblage appears to have gone through
three progressive stages of color change, initially ranging from a gray to red,
and finally turning a chalky white during subsequent re-firings.

While the majority of pieces turned gray during the heating experiments,
reddening and chalky white color changes were better indicators of heating
duration and re-firings. Twenty-eight pieces out of total of 148 reddened during
the short duration re-firings, while only two reddened pieces out of total of 205
were noted by the final re-firing (Figure 4). By contrast, 58 items turned short
duration heating; the high incidence of friable chalky white shell specimens
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Figure 2. Four hour heating of shell specimens.
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Figure 3. Twelve hour heating of shell specimens.



THERMAL ALTERATION OF SHELL 93

30

25

20
RED
NO.

15

10

5

o
'TWO EIGHTFOUR SIX

HEATING INTERVALS (HOURS)

Figure 4. Color change (reddening) and re-use.
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Figure 5. Color change (white) and re-use.
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white during the short duration heatings, while a total of 112 chalky white pieces
were recorded during the longer duration re-firings (Figure 5). Thus it appears
that reddening of shell is a good indicator of is a better indicator of more
intensive reheating.

All shell specimens cracked and spalled during the heating experiments with
a gradual decrease in diameter size with each subsequent re-firing episode. Shell
size decreased from an average of 3.5 cm during the short duration heating to
2.0 em by the final longer duration refiring (Figure 6). Therefore, shell size
reduction is apparently another diagnostic marker of intensive re-firing episodes.

There was also a gradual reduction in total shell weight with each suc-
ceeding re-firing, with 76 percent of the mass weight remaining after the short
duration firings, and only 29 percent by the final episode of re-heating (Figure
7). This weight loss may be the result of two factors: First, these re-firings
produced spalls, some of which were less than 1/8" in size; these spalls were
screened through a 1/8" mesh screen, perhaps leading to a loss of an unknown
number of spalls. Second, it appears that the shell assemblage became increas-
ingly friable, chalky and highly calcined, losing small amounts of mass weight.

Sem

lOcm

6em
AVG
SPALL
SIZE
(em)

TWO FOUR SIX EIGHT TEN
o

HEATING INTERVALS (HOURS)

Figure 6. Shell specimen size and re-use.

CONCLUSIONS

An experimental study of thermally altered shell has been presented. The
study was concerned with the identification of thermal alteration characteristics
such as color change, cracking and spalling on hard-shelled clams within hearths
which were re-heated. The resulting thermal alteration of these re-heated shell
specimens was assessed to determine whether differential patterns of thermal
alteration existed dependent upon re-firing episodes. The resulting thermal
alteration from these experiments was then analyzed for comparative purposes.
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Figure 7. Total shell assemblage weight and re-use.

The results from this study have provided valuable information on the re-
uses of thermally altered shell. The data appear to indicate that there may be a
relationship between thermal alteration characteristics found on shell with that
of heating duration and re-firing. Longer heating intervals of thermally altered
shell generally produced higher incidences of friable, chalky white shell. Con-
versely, shorter re-firings tended to yield less evidence of thermal alteration
usually in the form of reddening.

\These data may ultimately complement other forms of information (e.g., stra-
tigraphy, tool types, features, and artifact density) used to interpret prehistoric
land uses. Sites with hearths containing shell which is very friable, chalky white,
highly calcined, and spalled into small fragments could reflect shell midden loca-
tions which were either re-used periodically or that were occupied for longer
periods of time. By contrast sites yielding hearths with reddened shell deposits,
and with minimal amounts of thermal alteration could indicate more specialized
activity loci of short-term duration.

Although thermal alteration has been detected on shell specimens in an open
hearth feature in this current study, it is unclear how heating episodes would
alter shell in enclosed earth ovens; this question would require further investi-
gation. Nonetheless, this particular experimental analysis does allow for the
development of specific and testable hypotheses that should contribute to the
interpretation of the archaeological record. This methodology, in conjunction with
other avenues of scientific inquiry, will enable archaeologists to evaluate pre-
historic shell midden assemblages a variety of site, locational and temporal
settings.
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