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EDITOR'S CORNER

This issue of the Bulletin is a Connecticut volume in the literal sense of
the word. Eight of the nine articles deal with Connecticut prehistory.
The papers by Bellantoni, Baxter, Juli and Kelley concern American Indian
burials in the Connecticut and Thames River valleys. Bellantoni's interpretation
of the two Late Woodlandburials at the Morgan site in Rocky Hill, and Juli and
Kelley's analysis of an early contact period grave at the Arboretum Burial site
in NewLondon are fine examples of how careful analyses of skeletal material and
grave matrix can provide important information about the health, economicactivities, settlement pattern and ideological aspects of the corpse and his social
group. Baxter's article is a sensitive eyewitness account of the reburial of the
Morgan individuals at the site of their original recovery, the first such event
in which Connecticut archaeologists were participants.
The papers by Gudrian and Parkos are good old fashioned site reports, chock
full of artifact descriptions and counts, tables and photographs. They are the
building blocks of our regional chronologies and cultural reconstructions.
I
would like to see a lot more of these reports in our Bulletin!
Pagoulatos' contribution is a much needed replicative study of retouch and
edge alteration patterns on bifaces manufactured from a Connecticut quartzite
formation. Such work is necessary if we wish to interpret prehistoric behavioral
patterns through the study of their artifactual remains.
McWeeney'spaper demonstrates how the study of plant macrofossils can
provide information on the physical environment of archaeological sites as well
as cultural activities that occurred within these sites. She discusses important
archaeological techniques for the recovery and preservation of plant remains
that should be memorizedand practiced by anyone engaging in subsurface archaeological investigations.
Hoffman's article concerns the longevity of Neville and Stark projectile
points. It is the only paper in the volume concerned mainly with extraConnecticut materials. Because Neville and Stark components are distributed
throughout the Northeast, including Connecticut, Hoffman'shypotheses regarding
point continuity are relevant to our area, and I urge readers of this Bulletin
to meet his challenge on point typology and forward their answers to me (see
address on the inside front cover).
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THE EXCAVATION
OF A HUMANBURIALALONGTHE
THAMESRIVER, SOUTHEASTERN
CONNECTICUT
HAROLD
D. JULI
DEPARTMENT
OF ANTHROPOLOGY
CONNECTICUT
COLLEGE
MARCA. KELLEY
DEPARTMENT
OF ANTHROPOLOGY
UNIVERSITYOF MINNESOTA

ABSTRACT

During the course of construction a dalaged (90% recovery) hUlan burial was
discovered along the west shore of the Thales River on property owned by
Connecticut Coll~ge. The excavation yielded the relains of a single individual
in flexed position within a shell lidden site. Grave goods consisted only of a
broken lithic blade adjacent to the patella. Physical anthropological analysis
indicated that the individual was a robust adult tale who suffered frol several
dental conditions as well as pul.onary tuberculosis. A radiocarbon date A.D.
1620 ±70 was obtained for this burial.
INTRODUCTION
In March, 1981 Connecticut College began construction of a soccer field
adjacent to the Connecticut Arboretum's eastern section along the Thames River
in Southeastern Connecticut (Figures 1,2). During grading, workmen noticed a
deer antler protruding from a large bulldozer pile created in site preparation.
The antler was associated with a large concentration of shell, along with some
scattered
animal bone. One of us (Juli) was notified and conducted
an
investigation
of the area to determine whether a prehistoric
site had been
inadvertently disturbed during construction.
Upon examination it was evident
that the bulldozer had indeed uncovered and destroyed a Native American archaeological site. The site was deposited in several large backdirt piles, offering
no opportunity
for systematic study.
However, careful surface inspection
adjacent to the piles, along with shovel testing, revealed the remains of an
Indian interment below the main shell occupation component. The excavation and
study of this articulated human skeleton is the subject of this report.
SITE ANDBURIALCONTEXT
The site is situated approximately 50 meters (150 feet) south of a small
stream which empties into the Thames River, after flowing down the west side of
the estuary valley from the heights above. During an earlier survey of selected
shore areas within the Thames River Valley (Juli 1981), it became evident that
in every instance where a stream enters the river, a prehistoric
site can be
found in the immediate vicinity. Along the Thames River these sites are very
often shell middens. The actual position of such sites relative to the stream's
point of entry into the river varies within the estuary as a consequence of
several factors, including local topography, the size of the prehistoric social
unit, seasonality
and period of occupation.
Clearly, this midden and its
3
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Figure 2. Connecticut Arboretum Eastern Section, NewLondon County, Connecticut.
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associated burial duplicated the local pattern of stream site position within
the Thames estuary (Juli 1981).
River/stream location obviously exploited two contiguous elements--the
fresh water supplied by the stream, and immediateaccess to economic resources
and transport provided by the river. Although technically fresh, at the location
near Long Island Sound Thames River water is not potable due to high salt content. Brackishness decreases as one moves north along this 13 kilometer (7.8
mile) estuary. As the soccer field site, approximately 4 kilometers (2.4 miles)
from the coast, the water is very salty.
The site itself incorporated remains of at least two activities, exploitation of riverine oyster beds and human burial. To the extent that the visible
remains after disturbance accurately reflect actual prehistoric distributions,
it may be hypothesized that the site's upper level consisted almost exclusively
of a dense deposit (75 cm) or 30 inches of the common Eastern oyster
(Crassostrea virginica), with additional small percentages of clam, mussel and
scallop. The main body of the midden was approximately 50 meters (150 ft) long
and 20 meters (60 ft) wide. Several smaller midden concentrations two to three
meters (ca. six to nine feet) in diameter were noticed as the bulldozer scraped
the field, indicating the possibility of a dispersed pattern of settlement or
refuse accumulation over an area of approximately 3000 square meters (ca. 9,000
square feet). Unfortunately, all habitation and refuse areas were destroyed
during construction, and systematic excavation was impossible. Several hours
were spent shoveling and screening selected areas and bulldozer piles, but other
than the recovery of shell and animal bone fragments, the work had disappointing
results. We will never have detailed information about the cultural deposit at
this site.
In the site's northern area nearest the stream, surface observation and
shovel testing produced several broken human skull fragments. As far as could be
determined, the bulldozer made several passes to a maximumdepth of approximately one meter (ca. three feet) below ground level, removing the midden
deposit and in the process crushing the face, forehead and top of a human skull
buried in the B horizon (loam). It took two people three days to excavate and
remove the skeleton.
The individual was buried in a flexed (fetal) position, resting on its
right side. The grave had been dug into the midden site unevenly, with the lower
back and legs deposited in the deeper section. This accounted for the head
resting on a slightly higher level than the body itself, and its having been
crushed by the bulldozer. Flexed burial is the standard position (approximately
80%) for late prehistoric/contact
period southern New England interments
(Simmons 1970). The skeleton's compass orientation (direction of vertebral
column) was southwest, the dominant position in this region. The burial had one
artifact in association; a broken blade fragment of Killingly sandstone lying
next to the right knee. Fragments of unreconstructable human bone weighing 100
grams were collected and submitted for radiocarbon dating. The date was 330 ±70
B.P. (Beta 3580), or A.D. 1620 ±70. Thus, this individual died during the late
sixteenth or the seventeenth century.
PHYSICAL
ANTHROPOLOGY
Approximately 90%of the skeletal remains belonging to the abovementioned
individual were retrieved from the soccer field site (Figure 3). The bones were
extensively broken, but otherwise in a good state of preservation. The skeletal
remains represent a robust aged male (45+ years old) Native American measuring
approximately 177 centimeters (5'10") tall. The criteria utilized for determination of sex, age, stature and race are summarized in Table 1. While

THAMES RIVER BURIAL

Figure 3. Bone retrieved is in black.
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THAMES
RIVERBURIAL 9
representing a solitary burial, this individual exhibits an impressive array of
information.
Table 2 summarizes the metrical data for cranial and postcranial skeletal
elements.
DENTITION
A total of 20 out of 32 teeth (14 maxillary and 6 mandibular) had been lost
antemortem in this aged individual. However, the remaining 11 teeth (one tooth
was lost postmortem) provide some interesting data. The teeth exhibit heavy
attrition resulting principally from a coarse diet. Additionally, the occlusal
surfaces of the right lower canine and lateral incisor display deep grooves
running mesial-distally. These grooves are typical of dental task activity such
as cordage-making. The right central lower incisor crown has been completely
destroyed by dental decay and the right lower second molar exhibits a small
(incipient) occlusal caries. The high number of antemortem tooth loss can
probably be accounted for by the combined effect of severe caries and exposure
of the pulp chamber from heavy attrition. Resorption of the alveolar bone
(periodontal disease) is marked as well. The heavy attrition and antemortem
tooth loss precludes a meaningful data collection of dental non-metric traits.
OSTEOPATHOLOGY
Paleopathological analysis reveals a number of disease states for this
individual. In the spine extensive degeneration, or spondylosis deformans has
occurred with the vertebral bodies, margins and apophyseal joints of C5-C7,and
all thoracic and/or lipping. This age-progressive condition is often associated
with a physically arduous lifestyle. Lipping is also present in the right and
left shoulder, elbow and wrist joints.
Two inflammatory disease states are present in this individual. First, the
internal surfaces of the maxillary sinuses display reactive bone characteristic
of chronic sinusitis. Secondly, there is an inflammatory process involving the
7th-9th ribs. A mile periostitits extends several centimeters along the internal
surfaces of these ribs adjacent to the rib heads. Using clinically documented
specimens, Kelley and Micozzi(1984) have demonstrated that this lesion pattern
is strongly correlated with pulmonary tuberculosis. Nearly identical lesions
have also been detected in ribs recovered from several individuals from the
recently excavated Narragansett Burial Ground known as RI-1000 in North
Kingstown, RI (Robinson, Kelley, and Rubertone 1985). Hence, the soccer field
site individual can be diagnosed with confidence as suffering from chronic
pulmonary tuberculosis.
The presence of tuberculosis in this individual is certainly consistent
with the post-contact date of A.D. 1620 :!:70years based on radiocarbon dating.
Tuberculosis became an especially severe problem among New England Indians
during the 17th century (cf Gookin1792). Steady contact with colonists provided
an avenue for direct transmission of numerous infectious diseases, including
tuberculosis. Social disruption via warfare, trade goods, colonial pressures to
practice a more sedentary lifestyle, exposure to cattle (which carry bovine TB),
altered diet, and psychological stress are all capable of increasing tuberculosis rates among Native Americans.
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TWO PREHISTORIC HUMAN SKELETAL REMAINS
FROM THE MORGAN SITE, ROCKY nn.r., CONNECTICUT
NICHOLAS F. BELLANTONI
OFFICE OF CONNECTICUTSTATE ARCHAEOLOGY
CONNECTICUTSTATE MUSEUM OF NATURALfiSTORY
UNIVERSITY OF CONNECTICUT,STORRS

ABSTRACT

This report focuses on the osteological analysis of hUlan remains frol two
individuals excavated at the Horgan site (6 HT 120), Rocky Hill, Connecticut.
The Horgan site (Cooke 1988, Lavin 1988) is a Late Woodland agricultural village
on the west bank floodplain of the Connecticut River. Excavations by the Albert
Horgan Archaeological Society have uncovered a series of storage and lidden
features associated with hunting and gathering and horticultural activities. Burials appeared unexpectedly at the bottol of two feature pits. One
burial consisted of a five to six year old child represented only by cranial
relains including dentition. Post-cranial re.ains were defined by soil coloration and poorly preserved osteological materials. The second burial is that of a
40 - SO year old adult lale showing signs of pathology on the left tibia and
foot. All hUlan retains have been reburied at the Horgan site in their original
feature units by a Native A.erican spiritualist. This represents the first ti.e
a predolinantly asateur archaeological society in Connecticut has participated
in the discovery, removal, and reburial of Native A.erican reMains.
INTRODUCTION
The Morgan site (6 HT 120), discovered
by David and June Cooke (Cooke
1988), has been excavated by the Albert Morgan Archaeological Society since 1986
(Lavin 1988). The site represents
a Late Woodland village settlement
on the
floodplain of the Connecticut
River, Rocky Hill, Connecticut
(Figure 1). With a
mean radiocarbon
date of A.D. 1284, the Morgan site represents
the earliest
agricultural
community in the state.
Unique aspects
of the site are the diversity
of aboriginal
ceramic styles
and the excellent
preservation
of floral and faunal remains.
Organic preservation is enhanced
by the relatively
neutral
condition
of the soil pH (6 - 8
range).
As a result, charred
wild botanical remains identified
as hickory nut,
butternut
and/or black walnut, chestnut,
raspberry,
bluegrass,
and other seeds
have been recovered.
Domesticated botanical remains consist of numerous maize
kernels, recovered
from a number of features including two radiocarbon
dated to
630 ±70 B.P. (A.D. 1320) and 590 ±70 B.P. (A.D. 1360). Faunal identifications
include
white-tailed
deer,
smaller
mammals, bird,
turtle,
fish, and marine
shellfish.
The Morgan site excavation
has become one of the most significant
Late Woodland studies.
Along with Bendremer's
(Bendremer et al. 1991) research
upriver on the South Windsor, Connecticut floodplain, answers to important questions on Native American subsistence
and settlement
prior to European Contact
are beginning to emerge.
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REMAINS 15
BURIALONE,FEATURE
59
In 1986, as members of the Albert Morgan Archaeological Society were
profiling a midden feature, a human child's cranium was exposed in the soil wall
(see Fig. 2 for location of burial Feature 59). Excavations proceeded horizontally to the burial remains. The cranium and mandible were articulated and
fairly well preserved. However, post-cranial remains were fragmentary at best.
Soil shadows and decomposing skeletal materials could be traced during
excavation revealing positions of rib and left(?) humerus. All other osteological evidence had disintegrated into the soil matrix. In addition, a whitetailed deer metacarpal and left maxillary fragment with the first through third
molars intact and a complete carapace shell of a box turtle were also recovered
from the feature at the same level as the child's remains. A quartz triangular
Levanna projectile point was also recovered at the bottom of the feature.
The child was positioned on its left side. Lack of post-cranial remains
disallowed the determination of a flexed condition to the burial posture. However, the size of the feature where the child was laid was narrow. At its top,
the pit measured 27 x 29 inches. Its basal diameter was even smaller, which
suggests a flexed interment most possible. The upper jaw of the white-tailed
deer and the box turtle carapace were located lateral to the body with the child
facing in their direction. The head was oriented to the north and facing east.
The examination of the teeth showed eruption patterns of a child five to
six years of age (Ubelaker 1978). The fragmentary condition of the maxilla and
mandible and the deciduous dentition made identification difficult. However,
there was no evidence for eruption of adult dentition. The first and second
deciduous molars were fully erupted, while the first adult molar which begins to
erupt around six years of age does not appear. The deciduous incisors show
spacing between teeth indicating the growth of the craniofacial complexand the
anticipation of adult eruption sequences. Oral health observations were limited
to buccal and occlusal surfaces and showed no signs of dental caries. The
morphological characteristic of shovel-shaped incisors could not be discerned
due to poor preservation and lack of adult teeth.
Sex of the child could not be determined. Morphologicalfeatures diagnostic
of gender do not form in the human skeletal until adulthood when secondary
sexual characteristics
permit the identification of a number of feminine and
masculine traits (Holland 1986; Meindl et al, 1985).
All surviving osteological remains, including white-tailed deer and box
turtle specimens were excavated in a block fashion. In this manner, the remains
were not removed from the soil context in which they were originally buried. The
blocked feature was transported to the University of Connecticut for laboratory
analysis.
Roentgenograms, photographs made from X-rays, were taken of the box turtle
carapace to determine if the shell were used a rattle.
(Results of x-ray
analysis). Funk (1976:70-89)reports the recovery of an unmodified box turtle
carapace recovered from a Middle Woodlandburial feature (Burial No. 12) at the
Tufano site (Cox-lO),Greene County, New York. The burial was that of a female
in early senility positioned in a semiflexed attitude. The box turtle carapace
was located against the left femur. Though decompositionof the skeletal remains
makes it difficult to substantiate, the box turtle from the Morgan child burial
would appear to be located next to the lower limb elements if the child were in
a flexed position.
Though information derived from osteological analysis is limited for this
young individual, the recovery of a Late Woodlandchild from a controlled excavation in the Connecticut River valley adds considerably to our understanding of
Native American mortuary practices prior to European Contact. Recently, burials
of children have been recovered during rescue excavations for housing
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developments at Crescent Beach in East Lyme (Pfeiffer, personal communication
1988)and at Long Pond in Ledyard (McBride,personal communication1991). Both
of these cemeteries are late-17th century and are associated with known historic
tribes, Western Niantic and Pequot, respectively. However, the Morgan site child
is one of the few documented prehistoric sub-adult burials from Connecticut. As
a result, comparative analysis of mortuary behavior for Late Woodlandchildren
is lacking. Bone preservation in Connecticut is poor because of generally acidic
soils. Skeletal remains of children would disintegrate rapidly due to the low
degree of bone size and content.
Comparisons based on previous site reports for Connecticut prehistoric
adult burials (Basto 1939; Bellantoni, Lavin, and Buschang 1986; Coffin 1948,
1963; Hubbell 1946; Rogers 1943; Rouse 1943; Russell 1947) suggest that the
Morgan child did not receive any differential mortuary treatment when compered
with older members of their society. That is, Late WoodlandIndian burials are
usually found in flexed position with the head facing eastward. Grave goods are
rare and many burials are found next to, or directly in, refuse pits (Bellantoni
1982). This seems to be the practice for adults as well as children.
The animal bones in the burial feature remain problematic. Neither the
white-tailed deer or box turtle specimens show signs of food processing. There
is no indication of burning or calcination, and signs of butchering marks. The
faunal remains could have been offerings placed for the child's spiritual
journey after death. Once again, comparative data is lacking and these results
remain inconclusive.
BURIALTWO,FEATURE
68
Similar to Burial One, the excavation of an apparent refuse feature
resulted in the discovery of the second human osteological remains (Figure 2).
The skeleton was located at the bottom of the feature stain in a fully flexed
position lying on its right side. The head was oriented south, facing eastward.
The individual was represented by a complete skeleton. Unlike the child's
remains, organic preservation was excellent permitting the recovery of small
bones of the hands and feet. The only osteological element unaccounted for was
the hyoid bone which is situated in the anterior part of the neck. It is a
fragile element and is rarely preserved in prehistoric burials. Although a
calcined deer bone awl and a polished river stone were located immediatelynorth
of the feet, excavations clearly showed that the artifacts were associated with
an adjacent feature (No. 68a) and not within the burial context. No funerary
objects were recovered in the burial feature.
Morphological features of the skull and pelvis clearly exhibit male
attributes. The cranium is generally robust with prominent brow ridges and a
relatively large mastoid process. The general appearance of the mandible is also
robust with a clearly distinct lateral chin type. The pelvis is also characteristically male. The size and the shape of the greater sciatic notch, and the
size and orientation of the acetabula are male attributes. The sacrum is high
and narrow, another male characteristic. Although it is quite commonfor sexual
traits to show a degree of overlap between male and female attributes within the
same skeleton, this individual demonstrates male traits in all important diagnostic elements.
Age determination can be less precise. All permanent teeth are fully
erupted (+25 years), all epiphyseal unions of long bones are fused (+28 years),
endocranial suture closure is almost complete on the coronal and lambdoidal
sutures (+41 years), symphyseal face of the pubic bone exhibits a generally
smooth face with a developing "rim" and no marked lipping along the margins
(39 - 44 years) (Krogman 1962). Various independent age assessments are
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consistent with an adult who was 40 - 50 years of age.
Examination of dentition revealed slight to moderate wear patterns. Only
the anterior teeth (I.e., incisors, canines, and premolars) were present in both
the maxillaand mandible. All molars had been lost during life and the sockets
exhibited full resorption of bone tissue. The morphological trait of shovelshaped incisors is well exhibited in this specimen. No evidence of tartar (calculus) build-up was present, nor any notable caries. Bone loss of the maxilla
was probably caused by periodontal disease, which may have resulted in the loss
of all posterior dentition.
The degree of tooth wear and decay can be associated with cultural
practices (Smith 1984). Comparative analysis of Late Woodlandremains show less
wear but increased dental decay correlated with the intensification of horticulture and dietary changes from Archaic subsistence practices. While dental
attrition
exhibited in this middle-aged male is consistent
with patterns
described by Smith (1984) for agriculturalists,
the lack of dental caries is
unexpected. However,oral health problems are clearly present in the antemortem
loss of the molars, which may have exhibited evidence of dental decay before
they dislodged.
Upon the discovery of Burial Two, field researchers noted the appearance of
a robust morphology to the skeletal remains, including a tall stature. Trotter
and GIeser (1952, 1958) have developed standards for estimating stature from the
length of long bones. These studies demonstrated that leg bones are more
reliable indicators of stature than arm bones. As a result, length measurements
were taken on the right femur and tibia from Burial Two. Formulas based on adult
male Mongoloid and Mexican individuals were used for calculations. Estimates
recorded for both formulas were consistent, with the greatest range of variation
registered using the Mexicansample. Stature computed on the Mongoloidformulae
ranged between 6.26 and 6.09 feet, and from the Mexicanformulae between 6.26
and 6.01 feet. The stature of the adult male from Burial Two can be averaged at
six foot, one inch (182.5 cm).
Bellantoni and Buschang (1985) compiled stature estimates for prehistoric
Connecticut Indians based on samples of dry long bone measurements. A sample of
femur and tibia lengths from 18 adult males from collections used in
Bellantoni's (1982) report on human skeletal remains from Connecticut produced a
mean stature of 5.81 feet (174 cm) using the Trotter and Gleser (1952) method.
Though the skeletal materials employed for stature estimates have little
temporal control, we can be confident that the Morgan site adult male was taller
in stature than the majority of his contemporaries.
Pathological conditions are present in slight osteoarthritic
lipping
exhibited on the caudal surface of the centrum body of the third lumbar
vertebrae and the cranial surface of the fourth lumbar vertebrae. The left tibia
shows evidence of osteomyelitis, which is an infection of the bone produced by
various kinds of microorganisms and mainly refers to the inner, cancellous tissue. The infection usually occurs when a deep wound remains unhealed and allows
pathogens to contact bone tissue through the bloodstream (Steinbock 1976).
Complications spread the infection from the distal tibia to the ankle joints
resulting
in secondary arthritis
and deformation of the left foot. This
individual, if he could walk at all, did so with a profound limp.
Bellantoni (1982) identified pyogenic osteomyelitis associated with the
Late WoodlandHollister I specimen excavated from Hollister site in Glastonbury,
Connecticut, which is directly across the Connecticut River from the Morgan
site. Bellantoni, Lavin, Buschang (1986) also identified this pathology in a
skeletal specimen from the Late WoodlandOld MerwinFarm site near the mouth of
the Indian River east of Laurel Beach, Milford, Connecticut. In both cases the
individuals identified with the pathology were adult males. Larsen (1982)·
recorded an increase in pathological conditions from pre-agriculturalists
to
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at St. Catherines Island, Georgia, and Brothwell (1981) indicates that osteomyelitis was commonfrom Neolithic populations into recent time.
The prevalence of this pathology may be the result of increased sedentary lifestyles, poor sanitation, and periods of nutritional stress.
The continual
appearance of osteomyelitis in a small sample of adult male skeletons from the
Late Woodland period in Connecticut suggests a pathological condition not
uncommon among our late prehistoric inhabitants and should be viewed as an
adaptive response to the shift from hunting-gathering to maize agriculture.
REBURIAL
On October 21, 1990, the Albert Morgan Archaeological Society reburied the
remains of the two Native American skeletons described above. The ceremony was
performed by an Indian spiritualist and the remains were reinterred in the same
units from which there were originally excavated. This cooperative event between
the Native American and archaeological communities and the property owner marks
the first time in Connecticut that an archaeological society has participated in
the excavation, analysis and final reburial of human remains (Cooke 1990) at the
site of discovery. Recent legislation in the State of Connecticut mandates that
all human remains uncovered from construction or archaeological excavation be
reburied.
Because the Morgan site burials pre-date the enactment of this
legislation, the reburial process required the cooperation of all concerned
parties. The entire Albert Morgan Archaeological Society, co-field directors,
Dr. Lucianne Lavin and David Cooke,and Douglas Morgan, the landowner, are to be
commended for their cooperation and sensitivity to Native American religious
concerns and their commitment to scientific analysis.
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RETROSPECTIVE
ON RESPECT
ELIZABETH
S. BAXTER
NEWINGTON
HISTORICAL
SOCIETY

I was a neophyte. On the second day I had participated in an archaeological
dig, I was witness to, and participated in, a Native American Reburial. It was a
unique and rare privilege.
During the morning of the mild October day, the word passed among us that
an Indian spiritual leader was coming with other Native Americans to conduct the
reburial of two people whose bones had been found a few years before. Quiet
excitement filled the group--about 25 people, most of whomhad been working for
five years on this dig. Two deep rectangular graves were dug in the exact places
the bodies had first been buried, around 1100 A.D. to 1300 A.D.
Several strangers came and went, and we guessed that one them was the
"shaman," but after a quiet inspection and conversation with authoritative
members among us, they left. Nothing happened, and we all went on with the
excavations each was working on.
Even without the prospect of a special ceremony, there was excitement,
because new discoveries kept being uncovered. After five years of meticulous
work, this was the last day of this dig, and still much was being discovered! In
the very square I was working in, a tiny hard corner from which Marina Mozzi
brushed dirt became the rounded bowl and part of a stem of a pipe, still
darkened with smoke! Smooth, simply decorated, and broken though it was, it was
a wonderful discovery. Wefound many bits of charcoal and fragments of bone use
as food, in the same feature. In a nearby square a clay pot was pedestalled and
carefully removed into a container where it would keep its shape, though cracked
into fragments. Two people had worked several days to be able to save this
treasure. Then, in another adjoining square a matching fragment, with incised
decoration, appeared, and then another. Other features began to yield more
mysteries.
With no announcement, state archaeologist Nick Bellantoni came, carrying
two large woven baskets which he placed in the bottom of the graves. Everyone
stood around to see that into one was placed the still intact, partially exposed
fetal positioned tiny child remains. So carefully and respectfully had they been
cared for that they were in the same place and position as when sorrowing
relatives stood around to mourn his death at the age of five, more than eight
centuries ago. Into the other grave basket were placed the bones of the adult.
Study has shown that this was an older man who had been ill or injured and had
been unable to walk for many years before his death. Since this site was a
seasonal living place (it floods every spring) much can be deduced from the
observations madeabout a communitywhich was prosperous and numerous and caring
enough to support a handicapped person. Was he a chief? What were his skills
which kept himrevered? Howcould he have been transported?
Soon after the bodies were ready, the Indian spiritual leader reappeared.
Carrying a basket of small pieces of dry firewood, a bird feather fan with
elaborate beaded handle, and wearing necklaces of bear claws, shell, beads, and
with a small white feather thong braided into the hair at the back of his head,
he had the air of an archbishop passing down the aisle of a cathedral. This was
just a rectangular, rather muddy hole in a field. His congregation was two dozen
quite grubby people who put down their trowels and came to stand in a circle
around the tiny fire he built. He placed an abalone shell filled with cedar,
sweet grass, and fragrant materials by his fire. A hot ember set into the shell
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sent a thin, sweet smoke rising.
The ceremony was like taking communion.Each person waited to be included,
First he purified each of us in turn, brushing the smoke from his shell in -his
hand toward one's head and then whole body. He offered prayer, in English for
our benefit, asking that the persons now returned to their proper place be
reunited with their spirits.
Cool south wind, clear sky, and several times, a helicopter were above us.
Each of us was given two pieces of evergreen by the spiritualist's assistant. In
turn, we walked to each ~rave and dropped in our twig until the bodies were
covered. We returned to the circle and he offered a eulogy for these unknown
people and spoke of the loss they had been to their family. The five year old
surely had been the source of joy and fun to those who loved him; the older
person, given honor. He spoke of the Creator, Mother Earth, Nature, of the
respect given each of them by their own people, and by these discoverers who had
made this ceremony possible.
At the end each person, beginning with this dedicated spiritual leader of
modern times, greeted each other person in the circle, naming himself and giving
an embrace or a handshake. It was a movingexperience. This was the end. Wewill
all remember.
It is extremely rare for Native Americans in Connecticut to share a
traditional ceremony with non-tribal persons. It is due to the respect and care
the Albert Morgan ArchaeologicalSociety has given in their five-year long study
of this site and its contents which made this experience possible.

THE PERSISTENCEOF MEMORY:
NEVILLEANDSTARKPOINTS IN SOUTHERN
NEWENGLAND
CURTISSHOFFMAN
BRIDGEWATER
STATECOLLEGE

ABSTRACT

Neville and Stark points have been associated with nUlerous radiocarbondated features in southern New England. Analysis of these associations has
produced a hypothesis that the two types were used over a luch wider chronological range than is usually accepted: frol Late Paleo-Indian tiles to the end
of the Early Woodland period. EIPirical data for this hypothesis is presented,
and several alternative lode Is are exalined which lay account for the evidence.
It is concluded that none of the alternatives are as likely to explain the
evidence as the hypothesis that these two types persisted over a long period of
prehistory. Readers are challenged to a double-blind test to assist in evaluating this hypothesis.
INTRODUCTION
In 1985, Dr. Charles Nelson (1985) and the author (C.R. Hoffman 1985a)
presented a new method for dating prehistoric assemblages based upon a statistic
developed by Dr. Alfred Bartovics (1985) for historic period diagnostics. What
the Bartovics Statistic
does is to consider the known historic ranges of
production of particular artifacts (such as ceramics) as simple distributions,
and to produce probability graphs for the dates of site components by overlapping the age ranges of different diagnostics, multiplied by the quantity
recovered.
This has produced highly reliable estimates of site age for the
historic period in New England.
For prehistoric sites, of course, there are no known end-points for the
production of diagnostics. In their place, we chose to use radiocarbon dates
which had been recovered in close association with diagnostics. Since a radiocarbon date is expressed as a mean with a standard deviation ( :t), we used the
normal curve formula to produce prior probability
curves for each of 29
projectile point types, rather than assuming that probability was equally
distributed across the span represented by the dates associated with each type.
This allowed for greater reliability for the curves produced, since the probable
accuracy of a date is greatest at its mean and decreases to either side.
When we computed prior probability
curves based on a total of 610
radiocarbon dates for all of New England and eastern New York state, we found
that they fell into four general families. Some types, such as the Brewerton,
Vosburg, Fox Creek, and Jack's Reef types, were gratifyingly spiky, indicating a
fairly short period of use and abandonment of the type (See Fig. lA). Some
types, like Small Triangle, Small Stemmed, Atlantic, and Susquehanna Broadspear,
appear to have had an early peak of popularity and then to have continued at a
One of the publication requirements of the Bulletin is that radiocarbon dates
be published in BP and BC/AD to help readers understand the chronological
context.
BC/AD dates for article have been inserted by the editor, not the
author.
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lower intensity throughout the balance of prehistory (See Fig. 1B). A third
family, represented by Otter Creek and Orient Fishtail points, appears to have
enjoyed two periods of popularity (not shown). The fourth kind of curve has
multiple spikes and troughs.
It is the most difficult to model in terms of
cultural behavior, and it characterizes only two commonlyoccurring types in the
Northeast: Neville and Stark (See Figs. 2A and 2B).

(t)

Figure 1: Prior Probability Curves.

(a)

OB.P.

Figure 2: Prior Probability Curves.

(A) - Vosburgs; (B) - Small Stemmed.

B.P.
(b)

(A) - Nevilles; (B) - Starks.

There are three reasons why a review of Neville and Stark point distributions is a worthwhile exercise. First, all of our conclusions about the less
tangible aspects of culture must be based on the establishment of reliable
chronologies, otherwise we might easily be confounding early with late manifestations, not only across the region but even within the same site. This is
particularly true in New England, where ordinarily there is little discernible
stratigraphy.
Second, determinations of site significance in cultural resource
management projects are often made on the basis of diagnostic artifacts, due to
the relatively small size of the excavated sample. If our understanding of the
relative ages of the diagnostics is incorrect, the reliability of our decisions
about site preservation will be adversely affected. Finally, the author is
convinced that typological variability, in addition to meaning something to
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archaeologists, meant something to the people who produced the artifacts. For
example, variability may have been a means of conveying information within and
between cultures during times of social instability, while typological similarity over time may represent the retention of oral and manual traditions implied
by the title of this article.
PRIORASSUMPTIONS
CONCERNING
NEVILLEANDSTARKPOINTS
The problem of the age of Neville and Stsrk types has been with us for a
long time. William S. Fowler championed their inclusion within his "Early
Archaic" phase in numerous publications during the 1960's and 1970's (e.g.,
Fowler 1975), mostly based upon his having found them in the lower part of the
subsoil zone. However, they also occurred frequently at higher levels at his
sites, a presence which he dismissed as being due to intrusion. In 1968, when
Peter McLane submitted the first radiocarbon date from the Neville site, he was
gratified with the result of 5385 :!:380B.P. or 3435 B.C. (GX-1320),since at the
time it was the oldest Archaic date in New England. The date derived from the
deepest feature at the site, 72-75 inches (183-190 cm) below the surface, and
was closely associated with at least one point of what was later defined as the
Neville type. Dena Dincauze was not satisfied with this date; she felt that
these points should be much older, on the basis of comparisons with points
recovered from dated sites in the Carolina Piedmont (Coe 1964). Accordingly,
numerous additional radiocarbon samples were submitted from the Neville site.
Four of these justified her predictions, being 8th and 7th millenium dates.
There remained, however, the disturbing
association of the original date.
Dincauze (1976:103) dismissed the sample as "small," and "of marginal quality,"
despite a letter of 12/10/68 from Geochron which described it as "rather good,"
and the fact that its association with the point is better than any other at the
site. Similarly, a date of 4715 :!:240B.P. or 2765 B.C. (GX-2531)in close association with several Neville points was dismissed as "small sample, possibly
contsminated" (Dincauze, 1976:103). Over the years, other researchers have felt
obliged to resort to similar circumlocutions to explain away the gathering body
of dates later than the 7th radiocarbon millennium in association with Neville
and Stsrk materials (C.R. Hoffman 1983:45-46).
To date, a totsl of 49 dates from 27 sites in New England have reasonably
good associations with Neville and/or Stark points. Of these, 29--more than
half--have means later than the customary 6000 B.P. (4000 B.C.) end-point of the
Middle Archaic period. It is, therefore, reasonable to re-examine all of the
available evidence to determine the most likely cause of the apparent
chronological spread of these types. The author has personally photographed and
measured points from all but two of the 27 assemblages in question (Smyth and
WilcoxBrook), and has gathered information which is often much more specific
than that in published accounts (where these exist) on associations and metric
measurements.
INVENTORY
OF NEVILLE,STARK,ANDNEVILLEVARIANT
ASSOCIATIONS
1. Bay Street

I Site, Taunton, Massachusetts (Thorbahn 1978, 1982)
This site is located on a bluff overlooking the Snake River to the north.
It was discovered in 1977 by the Public Archaeology Laboratory, Inc. during a
Phase I reconnaissance survey in advance of an extension of Interstste-495. The
portions within the right-of-way were subsequently investigated by them at the
Data Recovery level, due to its determined eligibility for inclusion on the
National Register of Historic Places.
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Unit S6, a trench one meter (ca. three feet) wide by four meters (ca.
twelve feet) long, contained a large pit feature. A radiocarbon date of 3990 ±180
B.P. (GX-7077),or 2040 B.C., was obtained from charcoal at a depth of 35-45 cm
(14-18 inches) below surface outside this feature. Two argillite Neville points
(#s S6-5-11 and S6-4-1) and a Vosburg point (#S6-5-1) were recovered within one
meter of the sample, but at a level of 20-25 cm (8-10 inches) below surface. An
argillite Neville Variant point (#S6-7-2) and an additional argillite Neville
point (#S6-14-1) were found within the pit fill, along with 10 quartz bifaces.
The fact that the points outside the feature were recovered from a higher level
than the dated charcoal may indicate that they are of more recent depositional
age than it. An additional date of 3715 ±180 B.P., or 1765 B.C., (GX-7410) was
obtained from a feature in unit R20; no additional description was available for
this feature.
A felsite Neville (#R20-2-1) was recovered from above this
feature, and in adjacent units an argillite Stark point (#R90-5-1) and a felsite
Neville point (#R32-1O)were recovered.
Site (NH-31-20-5), Belmont, New Hampshire (Starbuck 1983)
The Belmont-Tilton site is located on the side of a drumlin just east of
the Winnipesaukee River as it connects Silver Lake with Winnisquam Lake. The
site was investigated as part of a cultural resource management program in
advance of highway construction during 1979-81. Two large workshop areas for
felsite were recovered, with dense concentrations of debitage and broken tools.
Within the southern workshop, a hearth feature was recovered which yielded
a radiocarbon date of 4695 ±165 B.P. (GX-8072),or 2745 B.C.. It was located ca.
25-40 cm (10-16 inches) below the surface and measured 35-90 cm (14-36 inches)
in diameter.
A felsite Neville point (#194) and a felsite Stark-like
point
(#169) were located within the workshop, within five meters (15 feet) of this
feature, and composed of the same materials as most of the debitage. There was
no obvious indication that the feature was intrusive into the workshop, yet the
excavator considered the date to be "disappointingly recent relative to the
probable age of the workshop," (Starbuck 1983:83)and persisted in entitling his
monograph "A Middle Archaic Site."
2.

Belmont-Tilton

Spring
Site (12-8), Bolton, Connecticut (McBrideand Soulsby 1989)
This site is located at a natural spring in Bolton Notch, on the watershed
between the Connecticut and Quinebaug drainages. It was investigated by the
Public Archaeology Survey Team of the University of Connecticut during a survey
in advance of widening of U. S. Route 6 in 1985. The site is located at an
elevation of 570 ft. above sea level and is just within the Quinebaug drainage.
Unit S9W5contained a small feature at a depth of 19 cm (ca. seven and a
half inches) below surface which yielded a radiocarbon date of 10700 ±70 B.P.
(Beta-11880), or 8750 B.C. Closely associated within the feature fill, at a
depth of 18 cm (ca. seven inches), was a quartzite Neville point (#5). In
adjacent unit S9W4,a diffuse scatter of bone from both the topsoil and subsoil
horizons was dated to 8330 ±120 B.P., or 6380 B.C. (Beta-13176). A second Neville
of argillite (#113) was recovered from this unit, at a depth of 43-45 cm (17-18
inches) below the surface. Its association with the bone scatter or the charcoal
feature was not clear.
3.

Bolton

West Site, Raynham, Massachusetts (Thorbahn 1978, 1982)
Canoe River West is located within the 1-495 corridor on the south bank of
the Canoe River near a bend to the south.
It was discovered
during a
reconnaissance survey by the Public Archaeology Laboratory in 1977 and was
subsequently excavated to the Data Recovery level of investigation. It contained
a number of burnt rock platforms ranging in size from two to five meters (six to
fifteen feet) in diameter, with dates ranging from 4865 to 2180 B.P. (1915-230
4.

Canoe River
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B.C.). One of these platforms, dated to 3865 ±210 B.P. or 1915 B.C. (GX-7084),
was closely associated with a felsite Neville point (#R38-5-1).
5. Castle Hill Site, Wayland, Massachusetts (Largy 1980)
Castle Hill is located on an old river terrace on the east side of the
Sudbury River, near a natural crossing which has since been replaced with a
bridge. It was excavated by the Wayland Archaeological Group during 1978-79.
The site has seen considerable disturbance, and most of the cultural material
was recovered from the plow zone. Several truncated pit features were recovered,
however. One of these, Feature 69, contained a charcoal scatter at a depth of
109 cm (44 inches) which provided a date of 4480 ±1I0 B.P., or 2530 B.C.
(BS-225). Within the feature fill, but 30 cm (12 inches) higher than the dated
charcoal, a felsite Neville point (#7) was recovered.
6. Cedar Swamp-3 Site, Westborough, Massachusetts (Warfield 1986, Hoffman1989)
Cedar Swamp-3 is located on the southern half of a large island within the
center of Cedar Swamp, overlooking the headwaters of the Sudbury River to the
south. The densest zone of occupation at the site is the relatively flat top of
what was originally a glacial kame, at an elevation of 300 ft above sea level.
The site was explored by RaymondLeMirein 1974. It was systematically excavated
by members of the W. Elmer Ekblaw Chapter of the Massachusetts Archaeological
Society under the direction of the author and Ruth Warfield in 1984-86.
While much of the southern edge of the kame consisted of an almost
continuous cultural midden, several distinct features were discerned. A large
burnt rock platform within a red earth pit, Feature #2, appeared at 30 cm (12
inches) below junction and continued to a depth of 109 cm (44 inches) below
junction. Charcoal taken from just beneath the burnt rocks yielded a radiocarbon
date of 2200 ±85 B.P., or 250 B.C. (GX-10923).Within the surrounding red earth,
but just outside the burnt rock platform, two Neville point bases were
recovered, one of quartzite (#244), the other of felsite (#243), as well as an
argillite Neville variant base (#213). Adjacent to Feature #2 was a deep red
earth pit, Feature #11, charcoal from which yielded a date of 2350 ±85 B.P., or
400 B.C. (GX-10924).A quartzite Stark point (#284) was recovered from the base
of this feature, at a depth of 71 cm (28 inches). It is likely that these two
features are contemporary, and part of the same feature complex.
An additional feature complex to the west, Features
5/9, yielded a
radiocarbon date of 2130 ±70, or 180 B.C. (Beta-15196). The red earth extended to
a depth of 107 cm (or 42 inches) below junction. A quartzite Stark point (#133)
and the base of a felsite Neville point (#249) were sifted from this feature.
These Early Woodland dates are the youngest for Neville and Stark points, but
the Starks were definitely being made at the site. A cache of 29 quartzite Stark
preforms was recovered from under a rock within a red earth feature by LeMire
about 10 m (30 feet) to the east of Feature #9, along with three complete Stark
points of Sterling argillite and a red felsite Orient Fishtail.
Another large feature, Feature #8, was a deep red earth pit containing bone
butchering tools and mammalbone, as well as a quartzite Stark point (#205) at
the base of the feature. It began at junction and extended to a depth of 47 cm
(19 inches) below junction, and its diameter exceeded 1.75 m (five feet). It
yielded a radiocarbon date of 3720 ±70 B.P., or 1770 B.C. (Beta-15197).
7. Cedar Swamp-9 Site, Westborough, Massachusetts (Hoffman1987)
Cedar Swamp-9 is located on a peninsula on the northern edge of Cedar
Swamp. It is bounded on the north by outcrops of Milford Granite and Westborough
Quartzite, which provided a source for most of the lithic material found at the
site. The site extends from the 290 ft to the 285 ft contour. It was investigated by the author during 1986-1987as part of a cultural resource management
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survey in advance of a planned sewer line.
Feature #14 was located in the western portion of the site. The upper part
of the feature was a large, fairly diffuse red earth stain which extended beyond
the limits of the 1 meter excavation unit, but was only about five cm in depth
below junction. A bowl-shaped zone of red earth, 40 cm (16 inches) in diameter,
extended downward from the central portion of this stain to a total depth of 20
cm (eight inches) below junction. Charcoal derived from this bowl yielded a
radiocarbon date of 6490 ±100 B.P., or 4540 B.C. (Beta-20875). A broken quartzite
Neville point (#11) was recovered just below junction at the top of the bowl. It
was not a completed point, but was at the final preform stage prior to
completion.
8. Charlestown MeadowsSite, Westborough, Massachusetts (Hoffman1982a,1990)

Charlestown Meadows is located on a gentle slope overlooking to the south
the remnants of a glacial lake now occupied by the SuAsCo Reservoir.
It is
located at 340 ft above sea level.
The site was extensively surface-hunted by
members of the Luuko family from 1908-1974and was excavated under the author's
direction by field school students from Clark University from 1974-80 and by
members of the W. Elmer Ekblaw Chapter, Massachusetts Archaeological Society
from 1978-82, 1986, and 1988-91.
Several chronologtcally distinct activity areas have been located. Close to
the edge of the old lakebed, Area II contains the remains of at least three
circular house platforms, Features 20, 193, and 198, and a deep red earth pit,
Feature 37. A charcoal sample from the base of Feature 37 yielded a date of
4290 ±280 B.P., or 2340 B.C. (BS-227). An additional sample from a charcoal stain
in Feature 193 yielded a date of 4210 ±90, or 2260 B.C. (Beta-31552). A similar
sample from Feature 20 yielded the surprising date of 9120 ±280 B.P., or 7170
B.C. (GX-10925). A Neville point in two pieces (#1617), made of what appears to
be pink Ossipee rhyolite, was recovered from the subsoil about midway between
Features 20 and 37, within five meters (15 feet) of all three dates. Ossipee
rhyolite is very rarely recovered from Westborough sites, but is commonat the
Neville site in New Hampshire.
9.

Dill Farm Site, East Haddam, Connecticut (Pfeiffer 1986)

Dill Farm Locus 1 is located on the flat top of a terrace overlooking to
the east Pine Brook, a tributary of the Salmon River. Previous excavations in
the vicinity (McBride 1984) had yielded Neville points unassociated with dated
material. John Pfeiffer directed excavations for the Archaeological Society of
Southeastern Connecticut in 1985.
While the site is as shallow as most locations in southern New England, it
does possess intact stratigraphy, with distinct Middle and Early Archaic zones.
A packed "living floor" extended from 18-27 cm (7-11 inches) below surface and
included over 97 square meters (over 290 square feet) in horizontal extent. Twq
charcoal scatters were recovered from the floor and dated to 7305 ±280 B.P., or
5:155B.C. (GX-11416)and 7720 ±260 B.P., or 5770 B.C. (GX-11415). Two quartz
Neville points (#4Fl and #5E2) were directly associated with the first of these
dates. A quartzite Neville point (#22SW4)and a ledite Neville point (#TUSE-31)
were directly associated with the second dated feature. Other Nevilles were
associated with the floor itself, which Pfeiffer considers to be contemporary
with the dates. These included six points of quartzite (#8 lU5SE1, 22NW2,
lU2SW1,TWW5NW4,
TWWNSE1,
and 21SE4), four of felsite (#1321SE5, U2SE2, T85-6,
and TWWS-2),and one quartz point (#LT85-1). A quartzite Stark point (#N4SE-6)
was also recovered from the living floor.
10. Eden Site, Marshfield, Massachusetts (Hallaren 1988)

The Eden site is located on a small south-facing

plain protected

by an
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esker on the east side of the North River, adjacent to the Oak Island site. An
area of about 575 square feet (53.5 sq. m) was investigated by the Eastern
Massachusetts Archaeological and Geological Research Group during the late
1970's, under the direction of Bill Hallaren.
F.eature #2, a pit feature 18-25 inches (45-62 cm) in diameter and seven
inches (18 cm) deep, yielded a radiocarbon date of 2460 ±60 B.P., 510 B.C.
(Beta-7764). Feature #7, another pit feature 11-21.5 inches (28-60 cm) in
diameter and six to seven inches (15-18 cm) deep, provided a date of 3990 ±100
B.P., or 2040 B.C. (GX-10508). Within five meters (15 feet) of these features,
an argillite Neville point (#S2E4-1/2) and three Stark points--two of felsite
(#s N1E2-1 and N1E4-1) and one of argillite (#SlE3-1), and an argillite Neville
Variant point (#S2E4-3) were recovered, all within the upper 2 inches of the
subsoil. In addition to these, nine small, dart-like Rossville points have been
recovered within the same perimeter. Feature #7 was also associated with seven
quartz Small Stem points. Hallaren (personal communication) believes that the
Rossville points are associated with the later of the two dates, and considers
that some of the "Starks" may actually also be Rossvilles.
The Rossvilles are
distinguished from the Starks at this site by their small size and relatively
poorer quality of manufacture.
It should also be noted that the site has
yielded a suite of Late Paleo-Indian materials, including several Eden-like
points which gave the site its name, and which so far have not been associated
with any radiocarbon dates.
11. Green Hill Site, Canton, Massachusetts
(Rosser 1980a and b; Nelson and
Hoffman1984)
Green Hill is located on the eastern margin of the Neponset River floodplain. The site extends from the edge of the associated wetland to the crest of
a kame terrace, a distance of ca. 500 ft (155 m), The "apron" area at the base
of the kame, at an average elevation of 80 ft above sea level, was investigated
by members of the South Shore Chapter of the Massachusetts Archaeological
Society from 1966-70, 1972-76, and 1978-80. The crest of the kame, at an
elevation of 110 ft above sea level, was explored by the chapter during 1980-83,
under the author's direction.
Excavations on the apron revealed a complex pattern of features, three of
which were dated. Feature 5 was part of a complexrefuse dump area and began at
a depth of 12 inches (30 cm) below junction and extended to a depth of 27 inches
(68 cm), with a top diameter of 20-24 inches (25 - 35 em), Charcoal from this
feature was dated to 7875 ±230 B.P., or 5925 B.C. (UGa-500). Feature 13 was
adjacent and is considered
in retrospect
to be part of the same feature
complex. It was a smaller bowl feature starting at 12 inches (30 cm) below
junction and extending to a depth of 32 inches (55 cm), with a diameter of about
10 inches (25cm). Charcoal from it was dated to 7950 ±95 B.P., or 6000 B.C.
(UGa-580). Two Neville points, one of felsite (lnO-A) and one of argillite
(#36-A) were recovered from the stained soil surrounding these pits, but not
within them. Unfortunately, #10-A has been lost and could not be used for this
study. The third sample derived from Feature 66, a charcoal refuse pit which was
part of a large, oval-shaped complex of features.
It began at junction and
extended to a depth of 18 inches (45 cm), with a top diameter of 31-39 inches
(77-97 em). It yielded a date of 4390 +70 B.P., or 2440 B.C. (UGa-1236). A point
described by Rosser as "a Corner-removed #7 point" (#409-Z) (i.e., an Atlantic)
was recovered on top of the feature. However, on inspection by the author this
point was found to be unquestionably a Neville.
Excavations on the crest of Green Hill revealed a similarly complex cluster
of features. A red earth stain, Feature #7326, contained a bowl-shaped charcoal
deposit, #7318, dated to 3965 ±155 B.P., or 2015 B.C. (GX-10250). The stain began
at junction and continued to a depth of 25 inches (63 cm) below junction, and
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had a top diameter of 60-110 inches (155-280 cm). Within the red earth, but not
within the charcoal deposit, was a felsite Neville point (#7335). Another red
earth stain, Feature #8148, was at least 40 inches by 35 inches (100 by 90 cm)
in diameter, and extended from 1 inch (2.5 cm) below junction to a depth of 15
inches (38 cm) below junction. It was dated to 4460 ±80 B.P., or 2510 B.C.
(Beta-15193).
An argillite
Stark point (#8727), possibly
reused
as a
chisel-scraper,
was found within five feet (1.5 m) of this feature, and about
eight feet (2.5 m) from Feature #7326.
12. Johnson #1 Site, Taunton, Massachusetts (Hoffman1982b)

The Johnson #1 site is located on a small dune crest overlooking the old
floodplain of the Snake River to the north, at an elevation of 22 m (66 feet)
above sea level. The site was discovered by the Public Archaeology Laboratory
during the course of a Reconnaissance
Survey prior to the extension of
Interstate-495 (Thorbahn 1979), and was subsequently excavated by Bridgewater
State College field school students under the author's direction from 1979-81A deep pit feature (Feature #10) began at 16 cm (six inches) below junction
and extended to a depth of 46 cm (18 inches). A quantity of charred hazelnut
shells collected from several zones within the feature yielded a radiocarbon
date of 6910 ±160 B.P., or 4960 B.C. (Beta-15194). A Stark point of grey felsite
(#3355) was recovered just above this feature, at a depth of 12 cm (five inches)
below junction.
13. Mill Street Site, Randolph, Massachusetts (Cote 1958, Hoffman 1986)

Mill Street

is located on a bluff on the east bank of the Cochato River.

It was excavated by members of the South Shore Chapter of the Massachusetts

Archaeological Society during the early 1950's. Wesley Cote, the director,
retains
a large collection from the site, including
perhaps
the largest
assemblage of Neville points from a single site in the region--more than 200
specimens. In the center of the occupation area, a firepit was discovered deeply
buried in what excavators referred to as the "early zone". It was 40 cm(16
inches) in diameter and was cut from junction. Cote (personal communication)
thought that it might have intruded into the early zone for this reason. A
radiocarbon sample retained by Cote was dated to 3020 ±90 B.P., or 1070 B.C.
(Beta-16516). Within six feet (1.85 m) of this, at a depth of four to five
inches (10-12.5 cm) below junction, a felsite Neville (#A19) was found.
14. Morrill's
Point Site, Salisbury, Massachusetts (James Whittall, personal
communication)
Morrill's Point is a knoll located on a small peninsula on the northern
edge of the Merrimack estuary, at an elevation of seven and a half feet above
sea level. Numerous sites are located on the peninsula, some of them excavated
by Russell Barber (1981).
During 1979-80, James Whittall, Jr., recovered a number of red ochre
cremation burials from deep levels at this locus. Feature R.P. 3, which began at
a depth of 70 cm (28 inches) below surface, contained a gouge, an abrader, a
chopper, 2 stone slabs, a whetstone, and a broad stemmed point of argillite
(#70). The excavator refers to this as a "Bayard Stemmed Point," but it may be
considered a Neville Variant. Within five meters (15 feet) of this feature,
three additional points of this type were recovered, two of felsite (#s 72 and
78), and one of quartz (#80). #78 and #80 were recovered from another feature at
the same level, R.P. 4. Charcoal from feature R.P. 3 was dated to 6325 ±235 B.P.,
or 4375 B.C. (GX-6746).
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15. Muddy Brook Rockshelter, Putnam County, New York (Tompkinsand DiMaria1979,
Funk 1989)
The Muddy Brook Rockshelter is located in the Hudson Highlands about 50
meters (150 feet) from a pond which feeds the east branch of the Croton River.
It was excavated in 1975-76by members of the Mid-HudsonChapter of the NewYork
State Archaeological Association.
The shelter faces west and is 36 feet (10.8 m) wide and up to 14 feet (4.3
m) deep. It contains a mult.t-component stratified cultural sequence.
Within
Zone 6, at a depth of 165-188 cm (66-75 inches) from the surface, animal refuse
bone recovered within a reddish soil zone yielded a radiocarbon date of 6825 ±325
B.P., or 4875 B.C. (GX-11447). The reddish soil was considered to derive from a
living floor. Just above the bone sample, a Neville point of black chert (#63)
and a Neville Variant of grey slate (#20) were recovered, at a depth of 70
inches (215 cm), A chert Kirk Stemmed point (#53) was found at the same
horizon.
Site, Manchester, New Hampshire (Dincauze 1976)
The Neville site is located on the first terrace east of the Merrimack
River, well above the modern high-water flood stage, just above the lip of the
Amoskeag Falls. Its elevation is 200-210 ft above sea level. It was investigated
in 1968 by Peter McLaneand other members of the New Hampshire Archaeological
Society, and the materials were subsequently analyzed by Dr. Dena Dincauze.
Because of the quantity of Neville and Stark points from this site, and because
it has assumed importance as a type site in the minds of local archaeologists,
it is important to discuss the recoveries in detail.
The site has the sort of reasonably good stratigraphy that we have begun to
expect of riverine locations in northern New England. However, excavation was
undertaken with such haste (in advance of construction) that individual features
within strata were rarely recorded. One significant consequence of this is that
most of the Neville and Stark points recovered from the site can be provenienced
only as to stratum, and their actual association with the dated charcoal is
questionable in almost every case. Some of the features were numbered by
Dincauze; the remainder of the radiocarbon samples have been assigned arbitrary
letters from A through F by the author. It should be noted that records of
artifacts and features herein are derived not from the publication, but from
collation of artifact cards and site notes provided by Dincauze with actual
artifacts stored at the Peabody Museum,Harvard University.
Feature 15/17, an area of charcoal associated with broken granite and
schist, was recovered within Level 5A and had a depth of at least five inches
(13 cm). It yielded a radiocarbon
date of 7740 ±280 B.P., or 5790 B.C.
(GX-1746). Within this level in the same unit were three felsite Neville points
(#013, #106, and #074), a quartzite Neville base (#073), and an argillite Stark
point (#142). An additional Stark point of indurated tuff (#129) could not be
located at the Peabody Museum. Within the same unit at a level just above the
rock deposit was an argillite Stark point (#114). Within adjacent five foot
(1.55 m) square units at this level were a felsite Neville point (#065), an
argillite Neville point (#061), and a quartzite Stark point (#121).
Feature 11 was a firepit 10-16 inches (25-35 cm) in diameter, three inches
(8 cm) in depth, within Level 5B, the deepest level at the site. It had a
radiocarbon date of 7650 ±400 B.P., 5700 B.C. (GX-1747). Cut from this level at
least one foot (30 cm) into the underlying alluvial soil was an additional pit,
Feature C, which yielded a date of 5385 +380 B.P., or 3435 B.C. (GX-1320). A
Neville point of indurated tuff (#001) derived from the latter feature, but has
unfortunately been lost. A rhyolite Neville point (#005) was recovered from the
same unit and level, and an additional felsite Neville (#052) derived from an
adjacent unit at this level.

16. Neville
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Feature A consisted of a charcoal scatter assembled by the excavator from
one unit at the interface of strata 4B and 5A. It yielded a date of 7210 +140
B.P., or 5260 B.C. (GX-1922). Three argillite Stark points (#101, #110, -and
#145) were recovered from this level of the unit. Three rhyolite Neville points
(#068, #070, and #086) and a quartzite Neville (#042) were recovered from this
unit but in the adjacent three inch (8 cm) level below the top of the scatter.
Two rhyolite Stark points (#100 and #103), an argillite Stark (#147), and a
felsite Neville Variant point (#109) were recovered from the same level in the
adjacent unit.
Feature B consisted of charcoal collected from the interface of Level 4A
and 4B; it dated to 6060 ±130 B.P., or 4110 B.C. (GX-1921). From the same level
in an adjacent unit, a quartzite Neville point (#066) and two argillite Stark
points (#151 and #152) were recovered. Feature 10/14, a collection of charcoal
without recorded pit, yielded a date of 5910 ±180 B.P., or 3960 B.C. (GX-1748).
At the same level in an adjacent unit, an argillite Stark point (#087) was
recovered.
Feature 0 is a charcoal sample with no recorded pit from Level 5A. Its
radiocarbon date of 4715 ±240 B.P., or 2765 B.C. (GX-2351) is regarded by
Dincauze (1976:103)as "possibly contaminated" without further explanation other
than its placement within a lower stratum than the older dates discussed above.
It is certainly possible that the excavators missed the top of a feature in the
4A horizon, since the color of this horizon was a uniform black greasy matrix.
Within the same unit at this level were two felsite Neville points (#003 and
#049). Within the same level in adjacent units were three felsite Neville points
(#022, #045, and #270), two quartz Neville points (#033 and #051), and an
argillite Neville point (#067).
Feature E is a small charcoal sample associated with calcined bone fragments, with no recorded pit, from Level 4A. Its date is 4390 ±180 B.P., or 2440
B.C. (GX-1749). A felsite Stark point (#154) was found at this level in an
adjacent unit. Feature F is a good-sized charcoal sample from the same level,
dated to 3445 ±130 B.P., or 1495 B.C. (GX-1920). An argillite Neville base (#082)
was recovered from this unit at this level.
Bowdoin Rockshelter,
New Hamburg, New York (Funk 1989)
This rockshelter is located on a county preserve on the east bank of the
Hudson River, in a dolomite escarpment. It was explored by several volunteer
workers at the Bowdoin Park in 1978, and Dr. Robert Funk visited the site in
1985and conducted further excavations.
Shell from the basal oyster midden at the site yielded a radiocarbon date
of 7170 ±225 B.P., or 5220 B.C. (GX-11448).The deposit was sealed from above by
a breccia layer. A felsite Neville point (#49532-1) was recovered from the same
excavation unit and level as the shell sample. Another felsite Neville
(#44128-62) was located in the same stratum, five to 10 feet (155-310 cm) away.
Within five m (15 feet) of the sample, in the same stratigraphic unit, two chert
Neville points (#5C45 and #5HX1) had been recovered by collectors; and an
argillite Neville Variant point (#49530-1) was also found in this level within
five m (15 feet) of the date.
17. North

18. Oak Terrace Site, Norwood, Massachusetts (Leveillee 1985)
The Oak Terrace site is located on a bluff overlooking the floodplain of
the Neponset River to the northwest. It was discovered during an Intensive survey by the Public Archaeology Laboratory within the Stone Ridge Developmentarea
during 1984, and was subsequently subjected to Site Examination and Data
Recovery by them in 1985. It is 80 ft above sea level.
Unit lA, a 2 x 2 meter (6 x 6 tt) trench excavated during the Site
Examination, contained a large workshop feature, Feature 1, characterized by
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artifact fragments, high densities of debitage, burnt rock, and charcoal fragments. A charcoal stain 30 em (12 inches) below surface within the eastern
portion of the feature yielded a radiocarbon date of 3600 ±1l0 B.P., or 1650 B.C.
(Beta-12790). A complete Neville point of felsite (#1A-7-12) was recovered
within the charcoal
scatter,
and an additional
quartzite
Neville base
(#IA-74/32) was found within the western portion of the feature. A third felsite
Neville point (#6B-6) was recovered within five meters (15 feet) of this feature
in unit 6B.
19. Ponkapoag Site, Canton, Massachusetts (Martin 1977)
The Ponkapoag site -is located on a sandy bluff at the northern margin of
Ponkapoag Pond, at an elevation of 159 ft above sea level. It was explored by
the members of the South Shore Chapter of the Massachusetts Archaeological
Society from 1962-74.
Within the center of the locus designated as Area A, a dense scatter of
felsite debitage and broken tools was found, within which was a hearth feature,
Feature #2, charcoal from which was dated to 4960 ±75 B.P., 3010 B.C. (UGa-012).
The feature was bowl-shaped and 19 inches (48 cm) in maximumdepth, starting at
one inch (2.5 cm) below the junction. Discussion with the excavator revealed
that the ground around this hearth was darker than the surrounding subsoil,
suggesting that the hearth may have been part of a larger complex feature. A
Neville Variant point (#2) of the same felsite found in the debitage scatter was
recovered just outside the perimeter of the hearth, but well within the darkened
soil area, at a depth of three inches (eight cm) below junction.
20. RI-1153
Site, Coventry,
Rhode Island
(Kevin McBride, personal
communication)
RI-1I53 is located on a bluff overlooking
the Moosup River on the
Connecticut-Rhode Island boundary, at an elevation of 340 ft above sea level.
It was excavated by the Public Archaeology Survey Team of the University of
Connecticut in 1985 in the course of a survey for the construction
of
Interstate-84.
A pit feature 30-35 cm (12-14 inches) in depth yielded a
radiocarbon date of 5000 ±150 B.P., or 3050 B.C. (Beta-l0347). Within five meters
(15 feet) of this feature, at a depth of 10-15 cm (four to six inches) below
junction, a quartzite Neville point (#122) was recovered.
21. Smyth Site, Manchester, New Hampshire (Foster, Kenyon, and Nicholas 1981)
The Smyth site is located on the next terrace up from the Neville site on
the east bank of the Merrimack River, at an elevation of 245 ft above sea
level. It was excavated by members of the New Hampshire Archaeological Society
and field school students from Franklin Pierce College from 1967-69. While the
collection from this site was not available to the author, he was informed by
Howard Sargent (personal communication) that a Stark point was recovered in
close proximity to a pit feature
dated to 6440 ±210 B.P., or 4490 B.C.
(GX-1845).
22. Sylvan Lake Rockshelter, Beekman, New York (Funk 1976, 1989)
Sylvan Lake Rockshelter is located in a limestone cliff overlooking a small
valley in the western fringe of the Taconic Mountains. It was excavated by
several chapters of the New York State Archaeological Association under the
direction of Dr. Robert Funk during 1964-66.
At the base of Stratum 2 of the stratified deposits under the overhang,
Feature 6 was recovered, a small, saucer-shaped feature two inches (five cm) in
depth, 12 inches (30 cm) in diameter. Charcoal from this feature yielded a date
of 6560 ±75 B.P., or 5610 B.C. (Y-1655). A chert Neville point found close by on
the same level (#44135-62) was at first not recognized as such, but Funk has
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(1989:62-63) confirmed its identification as a Neville.

Massachusetts (Brady Fitts, personal communication)
The Tobey site is located on a sandy bluff overlooking the Palmer River to
the north. The Palmer River is a tributary of the Taunton River. The site is
about 3/8 of a mile (0.6 km) from the river. It has been under excavation since
1986 by members of the Cohannet Chapter of the Massachusetts Archaeological
Society.
Many features have been recovered, especially in the northern portion of
the site nearest the bluff edge. One of these, Feature 16, was a rock-lined,
bowl-shaped hearth which began at junction and extended to a depth of 25-30 em
(10-12 inches) below junction. The diameter was ca. 30 cm (12 inches). A
radiocarbon date of 3630 ±70 ·B.P., or 1680 B.C, (Beta-27935) was obtained from
charcoal from this feature, directly associated with two Stark points (#T-0207
and #T-0198) of quartzite and argillite, respectively.
Four additional Stark
points (#T-0199 of quartzite and #T-0254, #T-0244, and #T-0149 of argillite) and
a banded felsite Neville Variant point (#T-0200) were found in the first five cm
(2 inches) of subsoil within two meters (six feet) of this feature.
23.

Tobey Site, Rehoboth,

(Jeffrey Maymon,personal communication)
The Wadleigh Falls site is located on a small island in the Lamprey River,
a tributary
of the Piscataqua River in southeastern
New Hampshire, at an
elevation of 80 ft above sea level. The site was excavated as part of an
archaeological field school by students from the University of New Hampshire
during 1984-1985.
Like the Neville site, Wadleigh Falls shows evidence
of natural
stratigraphy.
Feature #1, a charcoal scatter in Unit N5E14, Level 5, yielded a
radiocarbon date of 6530 ±80 B.P., or 4580 B.C. (Beta-9494). A felsite Neville
Variant point (#22) was found within the feature fill at a depth of 127.5 cm (51
inches).
Within five meters (15 feet) of the feature
within the same
stratigraphic level was a felsite Neville Variant point (#19), at a depth of 121
cm (48 inches). Feature #2, a shallow pit feature ca. five cm (two inches) deep
in level 6 of the same unit, was dated to 8630 ±150 B.P., or 6680 B.C.
(Beta-9050). A felsite Neville point (#1005) was found within the feature fill
at a depth of 149.5 cm (60 inches), and another miniature Neville point of
argillite
(#40) was in an adjacent unit at a depth of 145 cm (58 inches).
Feature #3 was a deep pit feature (ca. 50 cm or 20 inches deep) cut from level 7
in unit N7E22. Charcoal from the base of the feature yielded a radiocarbon date
of 7920 ±100 B.P., or 5970 B.C. (Beta-9495). Five Neville points (#8, #31, #34,
#38, and #47) of felsite, felsite, quartz, quartz, and argillite respectively,
were found within level 7 of this unit, within five m (15 feet) of the
feature.
24.

Wadleigh Falls Site, New Hampshire

8 Site, Middleborough, Massachusetts (Robbins 1981)
Wapanucket 8 is located on the north side of Assawompsett Pond, on the
western margin of Owl Swamp. It is about 80 ft above sea level. The site was
extensively
excavated
by the Cohan net Chapter of the Massachusetts
Archaeological Society between 1960 and 1983.
A large complex pit feature, Feature 206, was interpreted as a house floor,
and contained 11 sub-floor cremation burials. Burial H, a pit 110 cm (44 inches)
in diameter and 25 cm (10 inches) in depth, contained 27 stone slabs, two
gouges, three "sharpening stones", a hematite fragment, and a quartzite Stark
point (#4067). Four additional Stark points were recovered from the house floor,
three of felsite and one of argillite. A radiocarbon date of 4290 ±140 B.P., or
2340 B.C. (GX-ll04) was recovered from a hearth adjacent to the burial area.
25.

Wapanucket
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26. Wilcox Brook Site, Washington, Rhode Island (Fowler 1975)

WilcoxBrook is located on an elevated bank overlooking the Flat River. It
was excavated from 1970-1973 by members of the Narragansett Archaeological
Society. A stone hearth resting on white sand 12 inches (30 cm) below junction
yielded a radiocarbon date of 3800 +100 B.P., or 1850 B.C. (I-?). Nearby within
the white sand, two Neville points were recovered, and Fowler noted that "more
of them lay only inches above in the yellow subsoil."
This collection,
unfortunately, was not available to the author for study.
27. WMECOSite, Gill, Massachusetts (Thomas 1980, Curran 1979)

The Riverside District, in which the WMECOsite is located, is a terrace
overlooking the Connecticut River to the south at its great bend in Gill. The
site was investigated by field schools from the University of Massachusetts at
Amherst and members of the Norwottuck Chapter of the Massachusetts
Archaeological Society during the mid-1970's.
The stratigraphy of the site is very complex, but Thomas was able to discern in unit 3N4E a hard-packed
house floor, into which a hearth feature
(Feature 6B) was dug, 33-52 inches (84-132 cm) in depth from the surface, 48-70
inches (122-180 cm) in diameter. This yielded a radiocarbon date of 5530 ±180
B.P., or 3580 B.C. (GX-7007). Within the feature fill, a Stark point of unidentified volcanic material (#GS-677) was recovered, at a depth of 34 inches (85
cm) below surface.
ALTERNATIVE
EXPLANATIONS
OF THEDISTRIBUTION
The original hypothesis that the range of radiocarbon dates associated with
Neville and Stark types includes more than the 2000 years of the Middle Archaic
period is well substantiated by this data. What we must now address is a series
of alternative hypotheses to account for this apparent association. Obviously,
if we are to accept that the data really are teiling us what they appear to be,
all possible alternatives have to be shown to be less likely.
A. Contamination
The first possible counterargument to the hypothesis proposed in this study
is that the samples were contaminated with more recent carbon in every case
where the dates are younger than 6000 B.P. (4000 B.C.). While this may very well
be true of certain individual samples, it seems rather questionable to dismiss
all dates which do not appear to agree with our expectations. Dean Snow (1980:
160-163) has pointed out the dubious quality of the science which results from
this practice. During the days when the number of aberrant dates associated with
Neville and Stark points was small, it was permissible to entertain this as a
possible, though not conclusive explanation. Now that the sample of dates is
fairly large, and the unexpectedly late dates actually exceed in number the
so-called "good" dates, a review of this conclusion is in order.
Since the techniques for field recovery and laboratory processing of dates
have improved greatly since the 1960's, one would expect that if contamination
were really a problem the aberrant dates would tend to cluster at the early end
of the range of samples processed. Figure 3 plots each radiocarbon date mean
against the date that the sample was run. When the latter was not known, the
date of excavation was used, so the graph errs on the side of caution. It shows
that not only were the late dates not clustered at the early end of the scale as
expected, but that the dates deviating furthest from the Middle Archaic on both
sides of the time scale are among the most recently processed. Although I have

36

CONNECTICUT

ARCHAEOLOGY

Volume54, 1991

BULLETIN,

1990

•

•

•

•

•

•
,'"

•

•

• •
•

•

...

••

•
•

..

•
1,,,,

•
•

••

•

..

•

•

•

•
1M'

1960
10

9

6

)

4

3

2

Millenia B.P.
Figure

3: Radiocarbon Dates for Nevilles and Starks: Mean Plotted Against Year
Date Was Run.

1

NEVILLEANDSTARKPOINTS

37

been labelled by Petersen (1985:110) as a "radiocarbon literalist", I simply
refuse to reject so many dates if their associations appear to fall into a
discernible pattern. The suggestion that over half of the substantial number of
dates associated with Neville and Stark points must be discarded because they
are contaminated has become increasingly untenable, and seems in retrospect to
be nothing more than an a posteriori argument based upon preconceived notions of
how old these points should be. Indeed, one could as logically make the
counterargument
that it is the 8th and 7th millennium dates that are
contaminated!
B. Mis-association
A second possibility is that what appear to be associations are in fact
accidental, post-depositional juxtapositions in multi-component sites.
Most
sites in southern New England are shallow and do not display the vertical stratigraphy commonin NewYork and northern NewEngland. Favorable locations have
often been reoccupied many times during the 11,000 years of prehistory, and the
occupational debris of many periods has become inseparably mixed. Furthermore,
archaeologists in the Northeast have been disconcertingly lax in their definitions of association. Many sites have been dug without retention of accurate
records of context, and this is most particularly
true of the Neville site
itself (Dincauze, 1976:12-15). To counteract this problem, the author (C.R.
Hoffman 1983:36) has devised a system of concentric ranks for associations
between dated features and diagnostic artifacts. Level One is accorded to points
whose linear distance from a dated feature is greater than 25 horizontal meters
(75 feet) or two vertical stratigraphic units. Level Two indicates points less
than 25 meters (75 feet), but greater than five meters (15 feet) from a dated
feature, and no more than one stratigraphic unit away vertically. Level Three
includes points from within five meters (15 feet) of a dated feature and within
the same stratigraphic unit. Level Four applies only to items found within the
same feature as the date. To these, Nelson (1985) has suggested the addition of
Level Five, to denote points found embedded within the actual organic material
from which the sample was taken. While these definitions are certainly arbitrary
(especially for Levels 1-3), they are at least explicit.
When one examines the literature upon which our cultural chronology is
based, it is extremely disturbing to note that the majority of assumed associations are no better than Level 3 (see C.R. Hoffman 1988 for a tabulation of
Massachusetts dates and associations). Level 4 associations have been too infrequent to establish a reliable chronology, though this situation is improving.
Level 5 associations are quite rare, indeed. Of the 122 Neville, Stark, and
Neville Variant points in this study, 34 (27.9%)are documented as Level 4, and
only five (4.1%)as Level 5. No associations less strong than Level 3 were used
in this study, although they have sometimes been called into play to support the
existing chronology.
One of the most telling points in favor of the hypothesis of multicomponentiality is the fact that in New York State, where well-stratified cultural
deposits are not uncommon,Neville points have so far been found only in strata
dated to the Middle Archaic period. This is best documented in the Susquehanna
(Funk and Wellman1984:81-109)and Delaware (Dumont1974, Kraft 1975) drainages,
outside of the study area for this project. However, it is also true of the
three New York assemblages east of the Hudson River: the Sylvan Lake, North
Bowdoin,and Muddy Brook Rockshelters (Funk 1989). It could be argued that all
of the Jater New England dates are in fact not associated with the points, which
derive from earlier contexts than the features adjacent to, or even containing
them. As confirmation of this, it could be suggested that while Neville and
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Stark points appear at some sites in apparent association with later types and
dates, they do not do so in large numbers, and there are many dated later sites
at which they are absent.
One major problem with this argument is that it is as arbitrary as the idea
of contamination, since it can be made to apply equally to the Neville and Stark
points which are associated with Middle Archaic dates and to those which are
not. This could potentially make New England archaeologists totally dependent
upon the NewYork sequence, and would diaregard decades of research devoted to
defining the prehistoric sequence for the area by many researchers.
Without
challenging the New York sequence per se, there are some significant differences
between the two regions. For example, Small Stemmed points are delimited in New
York by stratigraphic position and dates to the latter half of the Late Archaic
period (Funk 1976:268-276). Yet they appear in far too many later associations
in southern New England to disregard (e.g., McBride 1978:124-131;McBride and
Dewar 1981:37-66; Kerber 1985:27-43; Filios 1989:88). Certain types (e.g.,
Sylvan Side-Notched,
Vestal Notched, Fulton Turkey-tail)
appear almost
exclusively outside of New England, while others (e.g., Rossville, Lagoon) are
mainly found in New England. Neville and Stark points themselves are relatively
rare in New York, whereas there are assemblages in New England (e.g., Neville,
Mill Street) with hundreds of them. Furthermore, while Neville and Stark points
are absent from many later assemblages, they are also absent from a number of
dated New England assemblages of the Middle Archaic period to which they are
supposed to belong, most notably from the Eddy site, just across the Merrimack
from Neville and Smyth (Bunker, personal communication), and from the deeply
stratified floodplain sites in the Piscataquis drainage in Maine (Petersen et
al. 1986). All of these sites have been excavated with sufficient intensity that
one would have expected these points to have been found if they were common
occurrences. It is also difficult to explain away the Level Five associations on
the basis of mis-association. It might be the case that a point of a later phase
could find its way down into an earlier burnt rock hearth through the operation
of natural soil forces, but not the reverse.
John Peters (Slow Turtle), the
Executive Director of the Massachusetts Commission of Indian Affairs, has
suggested that the placement of points within hearths was a deliberate ritual
act of local Native American groups (Peters, personal communication). It is difficult to credit the mis-association hypothesis in light of the fact that three
of the five Neville/Stark associations at Level Five are later than 6000 B.P.
(Oak Terrace and Tobey sites). Of the Level Four associations, 20 are prior to
6000 B.P. and 14 are from later dated features.
Finally, if some natural agency is causing this juxtaposition, we would
expect it to apply equally to all point types, in direct proportion to their age
and frequency.
The longer a point has been in the ground, the greater the
probability would be that it has been disturbed by soil forces. Unfortunately,
even allowing for increases in point frequency due to population growth over
time, this is not necessarily
the case. There is not a single case in New
England of a Clovis fluted point in Level 3 association or better with a date
later than 8500 B.P., or 6500 B.C. (Byers 1959, Curran 1984, Grimes et al.
1984); nor do bifurcate base points occur with dates later than ca. 7200 B.P.,
or 5200 B.C. (Ritchie and Funk 1971, Snow 1980). Brewerton points do not occur
in association with dates later than about 3500 B.P., or 1500 B.C. (Dincauze
1976, Leveillee 1985, Hoffman 1990). This suggests that a 500-700 year "seepage"
of point styles beyond their expected ranges is not unreasonable (See Figures
lA-B). Neville and Stark points are simply anomalous in that, unlike any other
types in the prehistoric sequence, they are as likely to appear in association
with 6th through 3rd millennium dates as with those of the 8th and 7th
millennium to which they are thought to belong. The average mean date for
Neville points in this study is 6170 B.P., or 4220 B.C.; for Stark points, it is
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5145 B.P., or 3195 B.C. Furthermore,

these points have as yet no associations
It is difficult to imagine
what sort of natural processes could work to redistribute
Neville and Stark
points selectively over a 4000 year period, and then cease throughout the
diverse environments of NewEngland.

later than the end of the 3rd radiocarbon millennium.

C. Cultural Redeposition
Of course, it is possible that what we are dealing with here are cultural
processes of redeposition. The ethnographic literature does contain examples of
Native Americans deliberately seeking out old points for certain purposes, and
some of these may have been redeposited with their own tools. Perhaps this
practice was only in vogue during certain periods of prehistory in New England,
or only for certain point types. For example, Pretola (1979) has argued that
this agency resulted in the mixing of Stark and Rossville points on Nantucket.
It is difficult to dismiss this hypothesis in many individual cases. However,
there are several instances of association with late dates where we find not
only Neville and Stark points, but associated debitage and/or preforms of the
same material from which they were made, indicating that the tools were actually
being manufactured at that location. This is definitely the case at Ponkapoag
(Martin, 1977:70), Belmont-Tilton (Starbuck 1983:17), Cedar Swamp-3 (C. R.
Hoffman 1989:12-14), Oak Terrace (Leveillee 1985), and Green Hill (Nelson and
Hoffman 1984), in all cases in association with radiocarbon dates later than
6000 B.P.
Furthermore, even if later inhabitants used older tools, they thereby
incorporated them into their own cultural systems, and this should be as
interesting to learn as the possibility that they still made them. In all of the
8th - 7th millennium contexts, Neville and Stark points are essentially the only
types represented, and these include three of the largest assemblages of these
points: Neville (Dincauze 1976:26-37), Dill Farm (Pfeiffer 1986), and Wadleigh
Falls (Jeffrey Maymon,personal communication). In many of the later contexts,
there are usually only a few Neville or Stark points mixed with a variety of
other types. It does seem that one difference between the Middle and Late
Archaic is the degree of projectile point variability present, whether or not
one includes Neville and Stark points within the roster of Late Archaic types.
The hypothesis of the persistence of Neville and Stark types into the Late
Archaic, alongside more recently introduced point types, would fit this model
very well. However, some late assemblages (e.g., Oak Terrace, Bay Street, Mill
Street, and Tobey sites) have very few cases of alternative
styles in
association with the dated features.
D. Mistyping
A fourth possibility is that the points have been mistyped. Perhaps the
later points are not really Nevilles and Starks, but later look-alikes, or even
conscious imitations of items curated by later peoples. When the Massachusetts
Historical Commission produced its revision of Massachusetts typology, the
researchers expressed difficulty in distinguishing Nevilles from Atlantics, and
Starks from Rossvilles. A special section of the manual (Johnson & Mahlstedt
1984:23-24)was devoted to this problem.
Johnson and Mahlstedt estimated that approximately 10%of the large stemmed
points they surveyed could not be specifically typed because they fell into a
range between these two pairs of styles, and this may be an overly optimistic
estimate of the degree of stylistic overlap. If there were a clearly defined
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chronological gap between the latest appearance of Nevilles and Starks in the
Middle Archaic and the suggested appearance of look-alikes in the Transition",l
Archaic and Early Woodland, this might constitute
a real problem for
researchers, especially those trying to assess the ages of sites on the basis of
small samples. However, Figure 3 shows that no such gap exists. Though there is
a marked decrease in their frequency between 6000 and 5000 B.P., Neville and
Stark points appear continuously throughout the Middle Archaic, Late Archaic,
Transitional Archaic, and Early Woodland phases. The drop in frequency in the
6th radiocarbon millenniumis matched by a corresponding decrease in the number
of all radiocarbon dates from this millennium (C. R. Hoffman 1985a, 1988). It is
more likely that Nevilles and Starks are simply part of a stylistic continuum of
split-shaft hafted points that began in the late Paleo-Indian phase with Kirks
and includes Atlantics and Rossvilles as late forms. Furthermore, each chronological stage along this continuum displays considerable internal variability,
as should be apparent from a perusal of the original type specimens displayed in
Dincauze's monograph (1976:28,30).
To analyze quantitatively
the possibility
of mistyping, a series of
measurements were taken on each of the 122 points in the study (75 Nevilles, 32
Starks, and 15 Neville Variants), following a procedure described by C. Marshall
Hoffman (1985:588-590)for stemmed points from the Southeast. Each point was
placed on polar coordinate graph paper such that the shoulders rested on the
horizontal axis and were centered to within .05 inches (ca. 1.25 mm.; metric
polar graph paper was unavailable). Measurements were then taken at 30 degree
angles around the point, starting at the left horizontal axis and proceeding
clockwise (see Figure 4). The advantage of this method over the more familiar
maximumlength and width measurements is that the 53 points in the sample whose
tips were snapped could still be used to provide relevant data. Even snapped
point stems (seven cases) could still be used for some statistical purposes.
The seven measurements at or above the horizontal axis were referred to as
"blade" (BL) measurements, while the five measurements below the horizontal axis
were considered "stem" (ST) measurements. In addition, shoulder angles (SH) were
measured on each point (See Tables 1-3). Blade angles were also measured, but
these were found to be so difficult to evaluate, given their variability, that
they were not included in this analysis. C. M. Hoffman found similar difficulties in his study, and also discarded blade angles. It was also decided to
discard the Neville Variant points from further analysis, due to the small
sample size.
The metric data for Neville and Stark points in Tables 1 and 2 was then
split into two parts: those with mean radiocarbon dates prior to, and after,
6000 B.P. These parts were then compared using a simple Chi-square for the
averages of each of the 12 blade and stem variables (See Tables 4 and 5). The
critical value of Chi-square with 11 degrees of freedom is 2.60321at the 0.995%
confidence level (Hays 1963:675). The value obtained for Neville points was
0.0161; for Starks it was 0.1195. Both of these are more than one order of magnitude smaller than the critical value. This means that there is less than one
chance in 200 that the points are significantly different in their blade and
stem measurements on either side of the 6000 B.P. division. As might perhaps be
expected, the greatest variance was in Blade 4, the maximumlength measurement.
However, blade length is less a function of type than of use and reuse. It
should be noted that this parameter has the lowest number of whole examples (70,
or 57.3%). It is logical to assume that, prior to the introduction
of
alternative types, Middle Archaic peoples used their Neville and Stark points
more frequently, resulting in more breakage and resharpening of tips.
Length/width ratios -- (Blade 4 + Stem 3)/(Blade 1 + Blade 7) -- for the 44
Nevilles which had complete measurements average 1.5:1 in earlier examples, and
1.7:1 in later. Both values are close to the average of 1.6:1 for Nevilles at
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one point from Dill Farm has a more obtuse angle. The shoulder angles on the
earlier Stark points (see Table 5) are a good deal less obtuse than on the later
ones (110 and 115 degrees, as opposed to 126 and 124 degrees).
However, there
are some points in either half of the sample whose shoulder angles are close to
the aver-age in the other half. Dincauze (1976:51) gives the range of variation
for Starks at the Neville site as between 70 and 148 degrees, with a mean of 115
degrees. Most of the Stark points in the sample (with the notable exception of
some with very obtuse angles from the Tobey site) fall within this range. These
differences
in shoulder angle exceed the 0.95 confidence
level value of the
TABLE 2, STARKPOINTSWITHDATEDASSOCIATIONS
SITE

CAT",

N,II.IIffi

NEVILLE
NEVILLE

142
114

NEVILLE

121

MATERIALDII.'l'E

DILL FAR"!
NEVILLE
NEVILLE
NEVILL~
NEVILLE
NEVILLE
NEVILU:
JCENSON 11
NEVILLE
NEVILLE
NEVlLLE

N4SE-6
145
103
110
101
147
100
3355
151
152
087
IIMOCO
CS-~77
BELMCIiI'I'-TILTa'I
169
GREEN HILL
An7
NEVILLE
154
WAPANUCKETB
4067
EDEN
51E3-1
BAY STREET t
RQO-5-1
CEOAA SWAMP-3
205
TOBEY
0207
TOBEY
0198
TOBEY
0199
TOBEY
0254
TOBEY
0244
TOBEY
0149
EDEN
N1E2-1
EDEN
N1E4-2
CEI)l>.R SWAMP-3 284
CEDAR SWAMP-3 133

R-"J«;EV1I.LUE

AAGH,LlTE
AAGILLlTE

1740
7740
7740
QUAATIITE 7305
IIRGILLITI:
7210
FELSITE
7210
1\RGILLITE 7210
ARGILLITE THO
ARGILLITE 7210
FELSITE
7211'l
FE:LSIT€
6910
ARGILLITE
fi060
_».RGILLITE 601>0
~ILLITE
5910

280
280

QUAA'I'lITE

2AO

VOLCANIC

553'1

180

FELSITE

469S

1~5

ARGILLITE

4460

FELSITE
QUAATZITE
ARGILLITE
ARGILLITE
QUAATZITE:
QUARTZITE:
ARGILLITF.:
QUl\RTZITE
AAGILLITE:
l\RGtLLITE
ARGILLITE
FELSITE
FELSITE
QUAATZITE
QUAATZlTE

4390
4290
3990
3715
3720
3'130
3'130
3630
3630
31)30
3530
2460
241)0

BLI

280
140
140
140
140
140
140
130
130
130
1'10

80

140
100
iso
70
70
70
70
70
70
70
1';0
<;0
AS

21]0

70

SL)

BL4

BL">

.35
.50
.45
.45
.35
.40
.40
.45
.30
.35
.40
.45

.45
.60
.45
.50
.40
.50
.50
.50
.35
.40
.40
.50

.75
.70
.60
.80
.(>0
.75
.75
.85
.45
.50
.70
.70

.7*
1.70
1.55
1.15*
1.25
1.3*
1.85
1.90
.85
.95
1.7*
.85*

• 35
.45
.70
.40
.40
.45
.45
.40
.45
.40
.45
.45
.35
.40
.50
.40
.55
.35
.35

.45
.50
.70
.50
.45
.50
.50
.50
.45
.45
.50
.50
.50
.50
.SO
.50
.70
.50
.40

.80
.70
.90
.'55
.4*
.fi5
.80
.70
.70

1.SO
1.45
.9*
1.10
.3*
1.40
1.90
1.70

."
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.'0
."0
.70

."

SL':;

.80

.so
.80
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.70
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.35
.40
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.85
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.70
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.90
.75
.65
.70
.70

1.50
1.'10

.70
.75
.90
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•70
."i5

.35
.IiS

.7"
.8*
.70
1.55
• fiO 1.20

.~*

.25
.30
.25
.25
.30
.25
.30
.20
.15
.20
.35
.30
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.25
.30
.35
.30
.30
.30
.35
.30

."
.40
.40
.40

.20
.35
.40

.45

.40
.45
.65
.50
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.50
.50
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.35
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.50
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.45
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.35 .;Q .45
.30
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.50 .30
.30.25*
.30
.35 .40 .10
.20 .30 .25
.10 .30
.20
.25 .35 .30
.40 .65 .30
.40 .45 .40
.34
.50 .35
.30 .30 .25
.30
.50 .35
.35
.40 .40
.35 .40 .10
.10
.40
.40
.35 .45 .30
.10.2<;* .25*
.25
.25
.20
.M .45 .W
.35 .50 .10
.50 .50 .40
.40
.1i0 .40
.40 .80 .40
.35 .75
.50
.40 .70 .40
.50 .45
.40
.35 .60 .45
.15
.20 .15
.1*
.40 .35
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.30
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.30
.2S
.25
.30
.25
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m

m
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"
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'"
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aa

.30
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m
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.35
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i

"2
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no

'50

.25

no

.30

'04

.20

112
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1~0
90

,.

.W
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.35
.35
.10
.35
.35
.30
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.10
.<5

no
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><,

'50
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no
HiO
'"
'"
HO
'50
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"0
no
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15>
sa
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TABLE 3. NEVILLEVARIANTPOINTSWITHDATEDASSOCIATIONS
SITE

T>II\I're

C"'T I

~TeRIAL

DhTE R1\N:;Ev-.rm:

FALLS
29
FELSITE
NEVILLE
109
FELSITE
NORTH BCWOOIN 49530-1 AAG!LLITE
MUDD'i BROOK
20
SLATE
W1\ILEIGH FALLS
22
FELSITE
W1\DLEIGHFI\.LLS
19
FELSITE
MOORILLS PT.
70
AAGILLITE
MCRRILLS PI'.
FELSITE
MCRRILLS
PT.
78
FEL'HTE
"ICRRILLS PT.
80
QUAA1"l
POOI<M'O."(;
2
FELSITE
EDEN
52P.4-3 ARGILLITE
BAY STREF.'I' I
56-7-2 ARGILLITE
TOBEY
0200
FELSITE:
CEJlII.R 9\'1>.>IP-3
213
AAGILLTTE

7920
7210
7170
6825
6530
6530
6325
6325
6325
Ii32S
4960
3990
3715
~630
22.0(1

1>.VEAAGES

6053

WAlLEIGH

n

(* ~

8[. 1

BL 2

225

.35
.45
.45

]25

.55

.40
.50
.50
.60
.55
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Chi-square with one degree of freedom (.00393) (Hays 1963:675), but it is
possible that some of the variance is due to inaccuracies in measurement. Even
so, there is less than 1 chance in 4 that the variance is significant.
The preference
for certain
lithic materials
(felsite
and argillite
respectively) may be suggested as a test of membership in the Neville and stark
types, with the implication that the use of other materials is a sign that the
points have been mistyped. However, when we examine the data from Table 6, we
TABLE
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~
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find that the range of materials used for making Neville points during the
Middle Archaic was actually more diverse than in later periods, and that the
later Nevilles were not made of any materials not used before SOOO
B.P. Felsite
was indeed the most common material used for making Nevilles, but it is about
equally distributed between points with early and late dates. Quartzite was much
more common in association with early dates, but this is mostly due to its
frequency at the Dill Farm site, which is close to southern New England sources
of quartzite.
The chert, quartz, and ledite Nevilles also derived from the
earlier range, but the chert examples are all from the New York sites, close to
the Coxsackie source, while most of the quartz examples and the sole ledite
example are from Dill Farm, an area where these materials are abundant.
Argillite Nevilles are more common at the later sites, but most of these sites
are in southeastern Massachusetts, which is close to sources of this material.
Stark points are made of the same range of materials at both early and late
sites. Argillite is, as predicted, the most common material used for making
Stark points; it is equally distributed between early and late sites. Felsite is
about equally distributed also. Quartzite is more commonat late sites, but more
than half of these are from Westborough, very close to a source of this
material. The most likely conclusion from the data is that the choice of
materials is not so much a function of age as of availability.
It may be concluded that, by all measures used in this study, there is no
significant difference between the points with earlier and later associations.
A sample of photographic images of points from a number of the sites discussed

NEVILLEANDSTARKPOINTS

45

in this study is presented in Figures 5 and 6. To further test the hypothesis of
mistyping, the author challenges readers to undertake a double-blind test.
The
points are presented on the page in no particular order as to site or date
association.

**********************************************

Readers are encouraged to send to the Editor their estimates of the age order of
these points, identified by number only. Please list the numbers for Nevilles
and Starks separately, in order of estimated age from oldest to youngest.

************************************.*********
Explanations of the basis for making choices are welcome. The author will
retain a list of the actual associations for each point and will publish this
list in the next number of this Bulletin, along with an evaluation of the
responses received. If readers are successfully able to separate the points with
early associations from those with late associations on the basis of visual
inspection, then the author will conclude that his assignations of the later
points to the Neville and Stark types are indeed incorrect and will state this
in the evaluation. However, if readers are unable to correctly arrange the
points in chronological sequence, this will constitute an empirical falsification of the mistyping hypothesis. In either case, we will learn something
which is, after all, what archaeological science is supposed to achieve!
CONCLUSIONS
Having discussed the alternative hypotheses of contamination, mis-association, cultural redeposition, and mistyping, the author asserts that they are
all considerably less able to account for the data than the original hypothesis
that Neville and Stark points continued in use after the Middle Archaic period.
It would be difficult to draw a line anywhere in the chronological sequence and
state "thus far and no further" for believable associations. The associations
prior to 6000 are just as good (or as bad) as those after, and lurking in the
background are the pre-Middle Archaic associations from Wadleigh Falls (Jeffrey
Maymon,personal communication),Charlestown Meadows(C.R.Hoffman1982a,1990),
and Bolton Spring (McBrideand Soulsby 1989).
Acceptance of this hypothesis implies that we need to re-evaluate site
distributions for the Middle Archaic in the Northeast. Mulholland (1985), who
has also worked with the radiocarbon data base, has tended to discard
"anomalous" dates and to include many site locations which lack dates in his
model, on the basis of typology alone. This has led him to the unenlightening
conclusion that everyone was everywhere all of the time.
If instead we segregate the dated 8th - 7th millennium sites with Neville
and Stark points from the later dated sites, a very different pattern begins to
emerge (see Figures 7 and 8; the numbers on these maps refer to those assigned
to each site above). The two oldest dates are from headwater streams, not
unexpectedly for Paleo-Indian sites. With the notable exception of the Muddy
Brook and Sylvan Lake rockshelters, the 8000-6000 B.P. dates are from sites
close to large rivers and lakes. While many of the later dates are also from
riverine and lacustrine locations, they show an increasing tendancy to include
sites upstream of fall lines. This parallels a general trend the author has
observed (1985b:62)for average site locations to move upstream over the period
6000-2000 B.P. Thus, the presence of these points in upland sites is not
indicative of a diffuse adaptation
during the Middle Archaic, but of a
continuing population dispersal from lowland riverine centers during later
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Figure 7: Sites with Neville/Stark Associations Before 6000 B.P.
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Figure 8: Sites with Neville/Sterk Associations After 6000 B.P.
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periods.
There is one further advantage in accepting the hypothesis of late duration
for Neville and Stark types. The proposed disappearance of the Middle Archaic
styles is implicitly linked with the concept of cultural migration. This is not
often talked about nowadays, and Fowler's (1975:7) discussion of the Wilcox
Brook material is almost poignant in this regard: "A group of Early Archaic
hunters remained in the Flat River area long after most of these nomadic hunters
are believed to have followed the caribou north into Canada, indicating an
overlapping of this culture into the Late Archaic."
While hopefully no one today would so explicitly identify whole cultures
with point types, the Late Archaic Laurentian and Squibnocket manifestations in
southern New England are sometimes dealt with in the Northeast as if they
represented cultural intrusions -- as is, of course, the Susquehanna 'I'radttton
of the Transitional Archaic. Points diagnostic of the latter tradition can be
shown to have evolved gl'adually in the Southeast out of the Stanley and MOl'row
Mountain forms of Piedmont Carolina (Coe 1964:35;see also Cassedy 1983), which
are the southern congeners of Nevilles and Starks, respectively. Once we accept
the hypothesis that the Neville and Stark types persisted into the Transitional
Archaic, we have no fUl·ther reason to» assuming that the northeastern versions
of the Susquehanna Tradition points did not similarly evolve out of them -- thus
providing one more argument for the in-place evolution of the Br-oadupearphenomenonthroughout the eastern seaboard.
In conclusion, we should recall that while projectile points have been used
as diagnostics because they are measurably variable as well as visually
attractive to archaeologists, we have no assurance that they had such loaded
import for their Ibakers when compared to other tools. No one has successfully
produced a seriation of biface edge tools in the Northeast, so it is impossible
to tell a Middle Archaic from an Early Woodland knife, for example. Why should
we necessarily expect projectiles to be different? There is no particular reason
why, in a non-consumer-oriented economy and a relatively stable environment,
they should not have remained the same for thousands of years. Weshould recognize that in a deviation-dampening, tradition-based
society such as we have
every reason to believe character-teed most of the prehistory of this region, the
persistence of memory may very well have been a significant force for retaining
tool forms over the millennia. We must be prepared to accept what the bur-den of
the excavated evidence tells us about this, even if to accommodateit we have to
bend our chronologies until they resemble the clocks of Salvador Dali.
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A DEER ANTLER PIPE

FROM EASTERN CONNECTICUT

JOSEPH PARKOS
ARCHAEOLOGICALSOCIETY OF SOUTHEASTERN CONNECTICUT

The pipe was found during the drawdown of Bashan Lake in East Haddam,
Connecticut
for dam repairs
in the fall of 1982 (Figure
1 and cover illustration). While walking the shoreline,
I noticed the tine of the antler
sticking
up
from the sediment right at the water's edge. The artifact
has been on exhibit,
most notably at the Steamboat Dock Museum in Essex.

Figure

1. Antler pipe from Bashan

Lake, East Haddam, Connecticut.
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THE SALMONRIVERROCKSHELTER
FREDW. GUDRIAN
ALBERTMORGAN
ARCHAEOLOGICAL
SOCIETY

ABSTRACT
located near a ssall brook that joins the salaon River in Colchester,
Connecticut, is a ssall rock shelter. Excavation has revealed a number of
projectile
points, tools and pottery sherds representative of the tile periods
frol Late Archaic to late Woodland.
DISCOVERY
While hiking along the Salmon River of Colchester, Connecticut, on a cold
and windy December day in 1989 I decided to follow a small brook that joins that
river. The brook flows through a small valley that was lined with trees large
enough to offer some protection from the wind. I continued to walk along the
brook, thankful that the cold had frozen the swampy areas that I had to pass
through. After I had walked approximately 1.2 kilometers (a little less than a
mile), I saw a large rock cliff to the west. I crossed the brook at a place
where it narrows and climbed about six meters (18 feet) to the cliff. About
midway along the face of the cliff I noticed a small overhang
facing
south. Being cold and wet I took advantage of the protection the overhang
afforded.
While sitting in the shelter I thought about how I was ever going to get
back to my car without having to retrace the trip I had already taken. While
trying to decide what to do next, I noticed that the floor of the shelter was
covered with reasonably smooth dirt. Carefully scraping away some accumulated
leaves I saw that the dirt appeared to be undisturbed. Using my ever-present
garden tool I scraped the surface down several centimeters and realized that I
may have actually found an undisturbed rock shelter (Figure 1). The frozen
nature of the soil prevented my uncovering any actual evidence that this shelter
had been occupied but I knew that with the coming of warm weather I would be
back.
THESITE
The shelter is approximately 3.4 meters wide (10.5 ft), 2.9 meters deep
(nine feet), and 1.5 meters high (4.5 ft). The terrace beyond the overhang is
about .9 meters wide (three ft). The ground slopes downward with nearly a 50·
angle. Abutting the terrace area are six large stone slabs that are nearly 0.6
meters thick (1.5 ft) and 1 meter long (three ft) and which could not be moved.
The extremely rocky conditions in the area prevented any successful exploration
under the stone slabs. The area beyond the slope did not yield any sign of
occupation and is densely covered with large stones. The surrounding area is
hilly and the only level areas are some distance away. The brook contains water
year round. At the site of the shelter the brook is about 1.8 meters wide (ca.
six ft) and contains several pools between 0.6 and 0.9 meters deep (ca. 21.5 32.5 inches). The shelter is located in the middle of a rock wall that is about
57
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12.1 meters long (27 ft) and is about 3.6 meters high (10.5 tt).
east to west and slopes down to the brook.

The wall runs

Figure 1. The Salmon River Rock Shelter, Colchester, Connecticut.
EXCAVATION
I dug at the site from May to July 1990. The top 10-12 cm (4-5 inches) of
dirt were light brown and sterile. Beneath that level there was blackened soil
10-20 cm thick (four to five inches) containing some artifacts. Next was another
brown layer extending down 30 cm (12 inches) to bedrock. Most of the artifacts
found in the terrace came from the first 5 cm (two inches) of this brown layer.
This soil layering was found under the overhang as well as on the terrace but
not anywhere else. In the rock wall west of the shelter is a small niche located
7 cm (three inches) below the original ground level which contained
19
artifacts. The terrace produced the greatest number of items--137. The area
under the overhang produced only 21 items. No features of any kind were found at
the site.
AREAUNDERTHEOVERHANG
The area under the overhang produced eight pottery sherds (smooth inside
and out, and one with incised design) and two broken quartz triangle
points. Several small bone pieces were found but could not be identified (They
were less than 2 cm long). Nine pieces of kaolin pipe and two worked quartz
pieces were also found in this area. All of these items were recovered in the
blackened soil level (Figure 2).

SALMON
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Figure 2. Objects found under the overhang.
Row1. 2 quartz triangles
Row2. Smoothsherd (2)
Niantic Incised sherd (1)
Smoothsherd (2)
Row3. Smoothsherds (4)
Row4. Kaolin pipe (7)
Row5. Kaolin pipe (2)

THE TERRACE
Thirty-five whole or broken points, 74 sherds of pottery and 28 other
worked objects were found here (Figures 3,5,6,7). Only five flint and six quartz
flakes were found, indicating that the work area was not located on the
terrace.
THENICHE
There is a small niche located on the wall west of the shelter.
It
contained a large stone phallic pestle (30 cm or 12 inches long), 6 complete
quartz small stem points, 1 Vosberg and 1 Brewerton Side-notched point (Figures
4 and 8). There were 10 pottery sherds (cordwrapped paddle impressed inside and
outside surfaces, grit temper) located near the mouth of the niche. The niche is
60 cm wide (24 inches), 45 cm deep (18 inches), and 12 cm high (six inches).
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Figure 3. Points found on terrace area.
Row 1. Fox Creek, Orient, Bare Island, Orient
Row 2. Untyped (quartzite), Ol"ient, Genesee (slate), Orient, Snook
Kill (slate)

Figure 4. Points found in niche
Row 1. Stemmed quartz, Brewerton side notch, Vosberg, Stemmed quartz
Row2. Stemmed quartz (4)
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Figure 5. Pottery found on terrace area.
Row 1. Incised
Smooth surface with indented line (3)
Scalloped surface
Row2. Cord wrapped paddle impressed with brushed interior (3)
Row3. Rimfrom miniature pot, untyped
Niantic Linear Dentate, collared rim
Rimfrom Shantok incised style pot
WindsorBrushed rim
Sebonac Stamped, stab and drag
Row 4. Vinette Interior Cord Marked (4)
CONCLUSIONS
This rock shelter, while small in size, seems to have had several occupations over a long period of time. The projectile points cover the periods of
Late Archaic (represented by the Vosberg, Brewerton and quartz stemmed points),
Terminal Archaic (by Snook Kill and Orient points), Middle Woodland (by a Fox
Creek point), and the Late Woodland (by the triangle points.
Analysis of the pottery also indicates several different occupations. A
Niantic Linear Dentate collared rim sherd dates to the very Late Woodland
Niantic phase. Several Vinette I cord marked sherds are Middle Woodland (or
Early Woodland) in age. The early Late Woodland period was represented by a
Sebonac Stamped stab and drag style with brushed interior and exterior rim
sherd. One rim sherd was in the Shantok incised (or Hackney Pond) style which
could represent an early Historic period occupation.
The lack of quartz and chert chips indicates to me that the work area for
the shelter might be found under the stone slabs that lay against the terrace
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Figure 6.
Worked objects found on terrace area
Row 1. Reworked knife
Knives (2)
Polished stone with wear marks
Row 2. Slate knife
Worked flint
Quartz blank
Tips (2)
Row3. Worked quartz (4)
Row 4. Worked flint
Tip of unidentified stone material
Worked flint
Worked flint shaped like gun flint
Worked flint
Row 5. Quartz scraper
Worked flint
Worked quartz

Volume54, 1991

Figure 7.
Points found on terrace area.
Quartz triangles and stemmed points

SALMON RIVER ROCK SHELTER
TABLE 1. DETAILED
Stone:

LIST OF ARTIFACTS
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FROM THE TERRACE

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

stone knives
quartz blanks
quartz tips
flint tip
partly worked quartz tip
quartz mid-section
polished sandstone rectangle
quartz scraper
worked quartz pieces
possible quartz tool partially worked
crude slate knife
worked flint tools
flint object shaped like a gun flint
whole or nearly so quartz points:
3 triangular
3 stemmed
1 reworked into drill
12 broken quartz points:
3 triangular
9 stemmed
8 whole or nearly so points of various materials:
1 untyped
4 Orient
1 Normanskill
1 Bare Island
1 Fox Creek Stemmed
1 reworked into knife
8 broken points of various materials
2 stemmed
1 Genesee
1 Orient
3 Snookkill

Pottery Sherds:
Grit Temper:
Smooth outside:
1 rim, smooth inside, from minature pot untyped
1 non-rim smooth inside
1 rim, collar type Niantic Linear Dentate
1 body sherd with scallop shell impressed design
1 body sherd with incised design
Cordwrapped paddle impressed outside:
8 brushed inside
23 cordwrapped paddle impressed inside
Leached (shell or vegetable temper):
Smooth outside:
1 rim brushed inside, scallop shell impressed, type Sebonac
Stamped
1 rim brushed surface inside and outside, type Windsor Brushed
1 rim incised design, type Shantok Incised or Hackney Pond 3
smooth inside, indented single line design
22 smooth inside
Cordwrapped outside:
3 smooth inside
3 brushed inside
Not classifiable:
4 sherds
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8. Pestle from niche and worked objects
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found nearby.

area. The natural slope beyond the terrace would be the logical place that
debris from the work area would be thrown. A search in the surrounding
area did
not uncover any location that was used for the work area. Since no fire pits nor
other features were found at the site I believe that this also supports
my idea
that more of the site lies under the slabs. It is not possible to remove the
slabs at the present time.
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ABSTRACT

This paper presents an experi.ental study concerning the functional uses of
quartzite. A series of experilents were conducted in which quartzite artifacts
were worked on specific contact laterials, using particular kinetic lotions for
different durations of use. Artifacts were subsequently analyzed for observable
usewear dalage characteristics, for cOIParative purposes. Quantitative analyses
were then applied to the data in order to establish whether differential
patterns of edge dalage exist, dependent upon contact laterial use.
INTRODUCTION
The primary purpose of this paper is to present the results of a series of
experiments using quartzite on different types of contact materials to infer the
relationship between specific usewear damages and cultural activities. In this
study, stone tool alteration (i.e., usewear damage) was assessed through 24
controlled experiments, in which the raw material quartzite was used on specific
types of contact material: plant, hide, wood, and bone. In addition, each
quartzite artifact was worked according to certain kinetic movements and durations of use. Each artifact was then examined under lOx low-power microscope for
comparative purposes. Testable hypotheses were then developed, pertaining to
differential
patterns
of usewear damage alteration in relation to contact
material.
Studies in ethnoarchaeology and experimental archaeology have contributed
significantly to archaeological method and theory (Semenov 1964; Ingersoll,
Yellen, and Macdonald 1977; Binford 1978; Hayden 1979a; Odell 1980; Gould 1980;
Keeley 1980). Quartzite was one of the most widely used raw material resources
by prehistoric Native American populations in eastern Connecticut (Basto 1938,
1939; Wadleigh et a1. 1979; McBride et 81. 1980a; McBride 1984; Pagoulatos 1986;
McBride and Pagoulatos 1988; McBride and Soulsby 1989). However, the functions
of artifacts made of locally derived quartzite in Connecticut are still poorly
understood (Pagoulatos 1986). Until recently, the interpretation of quartzite
tool function from prehistoric sites in this region was largely based upon
ethnographic analogy or comparative usewear studies of flints from other areas
(Semenov 1964; Tringham et 81. 1974; Odell 1977; Keeley 1977, 1980; Hayden
1979a;Kamminga1979; Keeley and Toth 1981).
With these problems in mind, a series of controlled experiments were
conducted using quartzite, to assess whether this raw material would produce
differential
patterns
of usewear damage dependent upon specific kinetic
movements and durations of use. It was also hoped that specific stone alteration
characteristics would be observable on quartzite used against different types of
contact materials, due to different degrees of resistance and hardness. In turn,
the producing of specific use characteristics under experimentally controlled
conditions would aid in archaeological
interpretation,
and allow for the
development of hypotheses that could be tested against the archaeological record
in Connecticut.
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METHODS

A total of 24 usewear experiments were conducted on quartzite over a
one-week period in February of 1991. Usewear experiments on quartzite were
confined to four types of contact material: plant (corn), hide (white-tailed
deer), wood (oak), and bone (white-tailed deer). Subsequent to the controlled
experiments, each quartzite artifact was analyzed for observable usewear damage
in relation to kinetic motion and duration of use.
Usewear damage is defined as the observable manifestations of material
contact damage which results in the reduction wear of an edge from activity use.
Usewear on stone tools resulting from contact with materials of different
hardness is generally divided into three general categories: soft contact,
medium contact, and hard contact. The working of soft matarials such as plant
items is believed to produce polish usewear damage (Witthott 1967; Ahler 1979;
Lawrence 1979;Kamminga).The working of medium-hard materials such as hide and
wood is believed to result in feathering and smoothing usewear damage (Hayden
1979b;Kamminga1979;Odell-Vereecken 1980). The working of hard materials such
as bone and stone is believed to result in usewear damage such as stepped
chipping and crushing (Odell 1977; Lawrence 1979; Odell and Odell-Vereecken
1980; Keeley 1980). Each procedure in the 24 controlled usewear experiments
discussed in this article--including data collection, laboratory, and analytical
methods--is presented below:
Resource Collection
The quartzite material used in this study is a light-gray (Munsell code 7.5
YR 7/0), coarse-grained
metamorphic rock which was collected in eastern
Connecticut from a source known as the Plainfield formation (Dixon 1965). The
Plainfield formation was intensively quarried by prehistoric Native American
populations in eastern Connecticut (McBrideand Soulsby 1989).
Laboratory Methods
Quartzite was initially reduced with a hammerstone using percussion and
pressure-flaking techniques. Only unretouched flakes were selected for subsequent use and analysis. The intentional selection of unretouched flakes was
designed to eliminate any edge damage resulting from retouch and manufacture.
Flakes were rinsed with water, cleaned with a soft brush, and subsequently left
to dry on mesh screens. Upon drying, the flakes were weighted, recorded for
color (Munsell readings), and examined for any observable anomalies (e.g.,
surface and edge alterations.
Each artifact was used in a particular kinetic motion, for a specified
duration of use, against a designated
contact material. Kinetic motions
consisted of cutting and scraping, with all movements perpendicular to the user.
The former, was bidirectional; the completed motion consisted of a cutting
movement both away and back toward the user. The latter was unidirectional,
consisting of scraping motion only moving away from the user. The completion of
each designated cutting and scraping movementcounted as one stroke. Durations
of use ranged from 100, 500, to 1000 strokes. Short duration use consisted of
100 strokes. Moderate and long duration uses consisted of 500 and 1000 strokes,
respectively.
Once each experiment was completed, certain information was
recorded, such as whether an artifact exhibited observable edge damage or
residue material which had adhered unto the stone during use.
Analytical Methods
Artifacts were examined using a low-power (10-30x) stereoscopic microscope
recording any observable usewear damage and contact material residue. A coding
system was developed to record attributes such as the location, orientation,
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plan, angle, and continuity of wear. Attributes were recorded using a polar
coordinate system, similar to an approach used by Tringham et a1. (1974) and
Odell and Odell-Vereecken (1980). This is an eight-part
polar coordinate
methodology which consists of placing an artifact on a central point from which
radiate a number of lines equally spaced apart. Each artifact was placed within
the polar coordinate scheme, recording specific attributes.
Attribute data was
then recorded and placed on standardized code sheets. Artifacts were subsequently re-photographed using a lOxmagnified 35 mmcamera attachment.
ANALYSIS
Once the experiments were completed, the data was compared using simple
quantitative measures such as frequencies, percentages, and bar graphs, to
assess whether patterns existed. As noted above, the quartzite artifacts were
analyzed in terms of usewear damage, kinetic motion, and duration of use, in
relation to contact material (Table 1). The results from each experiment are
presented below:
Quartzite Resource Use
A total of 10 artifacts showed observable usewear damage; 83% yielded
contact material residue from use (Table 1, Figure 1-3). The range of usewear
was rather limited, consisting of crushing and smoothing (Table 1, Figure 4).
TABLE1. RESULTSOFLITHICANALYSIS
Sample
number

Material
type

01

quartzite
quartzite
quartzite
quartzite
quartzite
quartzite
quartzite
quanzitc
qUllrtzite
quartzite

02
03
04

05
06

07
01
09

10
II

12
13
14
IS
16
17
18

19
20

21
22
23
24

Kinetic
motion

Duration Material
com..cl

oCuae

cuttina
scraping
cuuio&
scraping
cutting
scraping
cunin&:
scraping
cutting
ICnping
qUlrtzitc cuuiog
quartzite scrapina

1!lOx
1!lOx
1!lOx
1!lOx
1!lOx
1!lOx
1!lOx
1!lOx
5!lOx
5!lOx
5!lOx
5!lOx

quartzite

cutting

500x

quartzite
quartzite
quartzite
quartzite
quartzite
quartzite
quartzite
quartzite
quartzite
quartzite
quartzitc

ICrwpm,
ICrapm,
cuttiol:
cuttina
acrapma:
cuttina
acrapiog

S!lOx

cuui.oa
.craping
cutting
.craping

500x

S!lOx
1000x
1000x
1000x
1000x
1000x
1000x
1000x
1000x

plant

plant
hide
hide
wood
wood
bone
bone
plant
plant
hide
hide
wood
wood
bone
bone
plant
plant
hide
bide
wood
wood
bone
bone

Oblel'Yable
ulICwcar type

Location
of wear

PI.n
of ...car

Orientation

of wear

Angl.
of wear

Continuity
of weer

Observable
residue

p reee nt

none
none
none

prelent

none

prnent

preleDl

DO..

prcICnt

DODC

prelent

cruihed
smooIhedlcrulhed

cd,.
cd,.

sinuoul

indeterminate

ainuOUI

indeterminate

high
high

continuoul

continuous

DOne

biracial

sinuous

indeterminate

high

continuous

preleDi

p reee n1

DODC

.nubcd
crulhed
crulhed
amoothedlcruabcd

DO..

prelent
p.... nt

DO"

.nubcd

DODC

biracial
bitaci.1
unif.cial

sinuous

indeterminate

ContinuOUI

preleDl

sinuous

indeterminate bigh

continuOUI

prelent

sinuous
Ilraight

iodctenninatc
iDdcterminlte

f:ODtinUOUI

DODC

COIllinUOUI

DODC

p......
p......

DODC

pre.cat

DODC

p......
p....m
p....m
p....m

biracial

high

medium
b.igb.

DODC

ImOOthcdlcrulhed

bifacial

conca ••

indeterminate

medium

conWwOUI

unifacial
unifaciaJ

ainuoua

indeterminate
indeterrniDllte

medium
medium

continuow
eontinuOUl

DO..

ImOOthcdlcrulhed

enuhec1

conca ••

Usewear damage was present on artifacts used for cutting (60%) and
(40%) activities (Table 2). Usewear was primarily found on artifacts
moderate and longer durations of use (80%). Observable use on artifacts
shorter durations was infrequent (20%) (Table 1, Figure 5). Those

DODC
DODC

scraping
used for
used for
artifacts
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Figure 1. Used quartzite artifacts.

Figure 2. Magnified usewear damage of quartzite artifact worked on bone, Sample
number 23.

CONNECTICUT QUARTZITE

Figure

3. Magnified usewear
number 24.

damage of quartzite

artifact

worked
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on bone, Sample

which were used on contact materials such as wood and bone were much more likely
to result
in usewear
damage (90%) that those used on plants and hides (10%)
(Table I, Figure
5).

TABLE2. KINETIC MOTIONANDRAWMATERIAL
Cutting
6

Raw Material
Quartzite

Scraping
4

Kinetic

motion: Cutting
activities
produced
primarily
bifacial
edge damage;
scraping
resulted
in a variety
of unifacial,
bifacial, and edge damages
(Table
3). Although observable
orientation
of edge use could not be identified,
cutting
TABLE3. KINETIC MOTIONANDLOCATIONOF WEAR
Kinetic Motion
Cutting
Scraping

and scraping
and straight

both resulted
edges (Tables

UNF

o

1

in high angle,
4-7).

BIF

EDG

4

2

1

2

continuous

edge

damage,

along

sinuous
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TABLE 4.

KINETIC

MOTION AND ANGLE OF WEAR

Kinetic Motion
Cutting
Scraping
TABLE 5.

KINETIC

LOW

MOTION AND CONTINUITY

KINETIC

Kinetic Motion
Cutting
Scraping
TABLE 7.

KINETIC

Kinetic Motion
Cutting
Scraping

HIGH

o

6
4

OF WEAR

Discontin

Cantin

Kinetic Motion
Cutting
Scraping
TABLE 6.

MEn

o

o
o

o
o

6
4

MOTION AND PLAN OF WEAR
CVX

CCV

o

MOTION AND ORIENTATION
INnET
6
4

PERP

o
o

STH

SINU
3
3

o
o

1

2
1

OF WEAR
MIX

o
o

OBLQ

o

o

Use wear damage: A rather limited range of usewear damages were found on
quartzite, although crushing constituted the majority of damage (80%);smoothing
was less frequent (20% (Figure 4). Crushing was identified on artifacts which
were worked on hides, wood, and bone (Figure 5). Crushing was the primary form
of edge damage on those artifacts worked on wood and bone (Figure 5). Limited
amounts of smoothing damage was found on artifacts used to work wood and bone
(Table I, Figure 5). No usewear was identified on artifacts
used to work
plants.
Duration of use: Artifacts used for moderate and longer durations tended to
yield greater amounts of usewear damage. A total of 50%of those artifacts used
for moderate and longer durations exhibited use; only 25% used for shorter
durations had observable use (Table I, Figure 5). Of those artifacts used for
moderate and longer durations of use, 75%had use damage when worked on woodand
bone; only 25%had use when worked on softer materials such as hide (Table I,
Figure 5). Usewear predominantly consisted of crushing regardless of contact
material and duration of use (Figure 5).
CONCLUSION
An experimental study of quartzite has been presented.
The study was
concerned with the identification of edge alteration characteristics
(usewear
damage) in relation to kinetic motion, durations of use, and contact material.
The resulting use alteration of quartzite was assessed to determine whether
differential patterns of edge damage existed on these stones.
The working of quartzite resulted in a moderate degree of observable use
alteration. Nearly half of the artifacts had usewear damage; the majority had
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5. Quartzite: Duration of use and contact material. Usewear damage
types: POL = polish, SM = smoothing, FE = feather, ST = stepped
chipping, CR = crushed. Duration of use: 100x = 100 strokes,
500x = 500 strokes, 1000x = 1000 strokes. Contact Material:
PLT = plant, HDE = hide, WOD= wood, BNE = bone
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observable residual matter (Table 1). Quartzite yielded few patterns attributed
to specific kinetic motions, cutting generally produced bifacial wear and
scraping resulted in a variety of unifacial, bifacial, and edge damage characteristics; angle of wear was high and edge wear was usually continuous (Tables
2-7) .
The usewear damage consisted of smoothing and crushing. Crushing accounted
for 80% of the observable edge damage (Table 1, Figure 3). Crushing and
smoothing most often resulted when working highly resistant items such as wood
and bone; the working of softer items such as hide produced very limited
crushing edge damage. The working of plants did not produce any observable edge
damage (Figure 5). Artifacts were more likely to yield observable edge damage
when worked for moderate and longer durations, but much less likely to result in
damage when worked for shorter durations (Figure 5).
Further research should include an evaluation of the importance of residue
materials which adhere to stone. The majority of artifacts in this study yielded
evidence for observable residue. The identification of particular compositions
of residues on stones can be attributed to specific plant and animal species.
Analytical approaches have been used in the identification of fats, oils, hair,
and blood residues on stone tools (Shafer and Holloway1979; Loy 1983).
Other avenues of investigation should include the use of additional types
of contact materials (i.e., fish, meat, shell, stone) and kinetic motions (t.e.,
boring, crushing) on quartzite. These variables may result in differential types
of edge damage. Previous research on flints has attempted to address some of
these issues (Tringham et a1. 1974; Keeley 1980; Odell and Odell-Vereecken
1980).
Finally, the experimental
analysis of quartzite
has allowed for the
development of testable hypotheses that will contribute to the interpretation of
the archaeological record. This methodology, in conjunction with other recommended avenues of inquiry, should enable archaeologists to better evaluate
prehistoric assemblages of quartzite found in Connecticut and southern New
England.
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THE M. R. SITE, A PRELIMINARY
REPORT
JOSEPHPARKOS
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CONNECTICUT

ABSTRACT
The H.R. site is located near the confluence of the Moodus and Salion
rivers in the tONn of Moodus, Middlesex County, Connecticut (Figure 1). Evidence
of the existence of the site was revealed when Marcie and Rick Erlandson began
construction of their new hote. Harcie called to tell Ie about the flint flakes
and several points she had found when the area was bulldozed.
INTRODUCTION
The construction site was a large, flat area with approximately 10-20 cm of
topsoil and 20-25 cm of subsoil on glacial outwash. The outwash is very fine
sand, which provides excellent drainage. (The metric system was employed during
excavation. For conversion to English units: 5 cm = approx. 2"; 1 meter =
approx. 3 feet; 1 kilometer = approx. 0.6 miles.) After a surface survey yielded
a high density of flint debitage and charcoal, I asked Rick and Marcie for
permission to test outside the disturbed area. Approximately 20 shovel test pits
(20 cm x 20 cm) were dug at various locations west of the home site. Cultural
material such as flint and quartz debitage, Vinette Interior Cordmarked pottery
sherds and a jasper core occurred at topsoil juncture with the subsoil in most
of the test pits. A large trash pit full of charcoal and several quartz flakes
occurred at the edge of the foundation hole, but had no diagnostic artifact
association (John Pfeiffer, personal communication, 1991). Artifacts from the
bulldozed area included several Susquehanna-type broadspears, a section of
polished slate, and quartz small stem points.
Several other prehistoric
sites have been excavated in the immediate
vicinity: the Blaschik site (6MD40), excavated by members of the the Albert
Morgan Archaeological Society; the Parkos site (41-18) excavated by a UCONN
group under Dr. Peter Pagoulatos; the Monte site excavated by a group of amateur
archaeologists;
Salmon River Cove site (41-35) excavated by Henry Golet
(Archaeological Society of Southeastern Connecticut).
The Blaschik site is a large multr-component site approximately 1.5 km by
water from the M. R. site. The Parkos site is a smaller site approximately 150
meters west of the M. R. site. It is primarily a Broadspear site, based on artifact typology. A radiocarbon date from this site is 1910 ±100 B.P., or A.D 40
(Pagoulatos 1986). The Salmon River Cove site is a multi-component site adjacent
to the Blaschik site. Surface collections from Rosenberg's field, Campbell's
property, Schmidt's field, and several sites on the river shore all include
diagnostic artifacts from the Terminal Archaic period to contact. These sites
have several common denominators: They are all either contiguous to the
confluence of the Salmon and Moodus rivers, or located along a stream that
empties into the cove that is formed by the two rivers, and the lithics are
remarkably similar.
After conferring with John Pfeiffer, we concluded that there was probably a
site located on the lower lying outwash fan below the construction site. The fan
formed a large, flat area even closer to the river than the new home site.
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SITE EXCAVATION
Rick and Marcie enthusiastically agreed to allow me to excavate this area.
In the fall of 1985 three one meter test pits approximately one meter apart east
to west were excavated by shovel shaving or troweling in two cm increments. All
material was screened through a 1/4" mesh "super screen" (adapted from the
design of Andrew Pfeiffer) and artifacts and debitage were mapped and bagged
according to depth. A series of 20 cm x 20 cm test pits were also dug and
screened in an attempt to determine the limits of the site. Although test pits
of this size are not totally conclusive because of the hit or miss nature of the
test protocol, the site appears to be at least 30-40 meters north to south and
25 meters east to west. A roadbed severely impacts the last 10 meters to the
north, which would be the area closest to the river.
In the spring of 1986, John Pfeiffer and I laid out a grid plan on the same
line, incorporating the one meter test pits. In an attempt to have as little
impact on trees in the area, some squares were left unexcavated. Thirty-seven
square meters have now been excavated, utilizing the same techniques as were
used in the test pits. Features have been mapped (Figure 2) and in some cases,
photographed. Unusual areas were inspected and excavated by Pfeiffer before
continuing. Excavation was done in arbitrary two cm increments and cultural
layering was noted. Hearths were sampled for carbon dating (by Pfeiffer) and
flotation samples were taken from larger features, including 100%of a hearth
and 20-30%of a bark-lined nut storage pit.
Visual vertical stratigraphy was very similar to that of the construction
area. It consisted of an organic zone, topsoil zone, subsoil zone, and glacial
sand/gravel deposits. Cultural stratigraphy occurred from approximately 20 cm to
50 em with over 90%of the cultural material found from inside this zone. Based
on this, the entire site was excavated to 60 em, with two one meter squares
taken to 100 cm to establish geological stratigraphy and to confirm the lack of
cultural material below 50 em, Most squares bottomed out on culturally sterile
glacial deposits at 50-55 em,
FEATURES
Features excavated include post molds, several small hearths, a large stone
platform hearth, and a nut storage pit. The storage pit was detected by a ring
of glacial sand around a darkened area at about 30 em below the surface. The
feature was approximately 70 cm in diameter and terminated deep within the
glacial deposits at about 85 em. Excavation and analysis of this feature was
performed by John Pfeiffer. A radiocarbon date generated from this feature was
1450 ±80B.P. (A.D.500 ±80) by Geochron Laboratories (GX-16655).
The feature was capped with stones and lined with bark. Large stones were
also present at the bottom of the pit. The feature contained a large quantity of
carbonized nut fragments, predominately hickory, but acorn, hazelnut, butternut,
American walnut, and beech were also present. Flint and quartz debitage was
recovered from the bottom of the feature. Several artifacts were also found in
the feature: three scrapers, and a base of a large felsite knife. The knife was
found at approximately 70 em, This base was later fit to the rest of the point
found approximately two meters away in square NIEO on the living floor,
consistent with the top of the feature at 30 em.
The large stone platform hearth was similar to those described by Ritchie
and Funk (1973). The top of the hearth started at 30 cm and rested on a floor at
37 em. The hearth consisted of large, flat stones, reddened and cracked by
repeated heating. A rhyolite stemmed point, a sinewstone, and a larger stone
showing wear patterns on its surface were associated with this feature.
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A smaller hearth (square N2E5), adjacent to the large hearth, was
completely removed for flotation analysis. A broken quartz base, was located
next to the hearth and later fit to its tip section a half meter away.
Many post molds were sectioned and mapped, and two of the better examples
were photographed (Figure 3). Post molds were difficult to detect until juncture

Figure 3. Post mold.
due to the shadiness of the site and the high organic content of the uppersoil
levels. Pfeiffer (personal communication 1991) suggested that the post molds
actually started in the subsoil rather than the upper levels, due to the lack of
cultural materials above the juncture. The greatly increased stone chip count at
and just below juncture indicates that this is probably the case.
ARTIFACTS
Debitage at the site was very high in count, 60 to 100 flakes in most
squares. Flint makes up approximately 65%of the inventory, quartz about 30%.
with felsite, rhyolite, quartzite, ledite, and jasper making up the remainder.
Several small pieces of graphite were also found. Flint flakes were scattered
throughout the site. The other materials tended to concentrate in smaller areas,
however; i.e., quartz debitage increased in proportion in squares N5E6 and
N6E7.
Quartz debitage was primarily derived from cobble technology. Artifacts
made from quartz include one untyped thin broad-bladed point, several Small
Stemmed points, a chopper, and scrapers. Possible triangular-shaped artifacts,
all broken, were also found. Artifacts of non-local materials include: a rhyolite stemmed point, a jasper stemmed point, a felsite knife, one complete chert
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stemmed point, and four chert bases. Several chert endscrapers were also
found. Figure 4 illustrates the various point styles recovered from the site.

Figure 4. Artifacts (left to right from top)
Rowone 1: Jasper scraper, 2: flint scraper, 3. quartz tool,
4,5,6 film scrapers.
Row two 1: quartz small stemmed point 2: flint small stemmed point
3: quartz small stemmed point
4: flint Orient-like point
5: jasper small stemmed point 6: quartz small stemmed point
Rowthree 1: jasper lobate stemmedpoint 2: quartz point fragment
3: rhyolite stemmed point
4: felsite knife/spear
5: quartz broadblade point
6: flint stemmed point
7: quartz stemmed point.
The flint debitage may be the most useful in interpretation of the site and
its possible relationship to other sites in the area. Utilization of the same
sources of exotic materials and importation to a local area suggests continuity
of occupations. The flints on the M.R. site were very similar with regard to
coloration, banding, and inclusions (especially fossils). The flakes ranged from
relative large primary flakes to fine, finish flakes. Small sections of cores
and blocks were also recovered. Flints found on Campbell's property and the
Parkos site are very similar in appearance. Felsite and jasper flakes were very
few in number, but matched artifacts found in the site.
Pottery sherds were relatively few in number and small in size (Figure 5).
Preservation of the small pieces was very poor. A notable exception was a 8 em x
5 cm sherd with a lacehole repair. The thickness and grit temper are similar to
sherds excavated by Pfeiffer and Funk (1988)on Fishers Island and dated between
3025-510 A.D. at the Cant site. The cordmarked exterior and interior surface
treatment of the sherds characterize the type Vinette Interior Cordmarked, the
earliest known pottery type in the Northeast (Lavin 1980, 1984). Thus far, only
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one piece of steatite has been recovered, a thick section with a lacehole repair
(Figure 5).

Figure

5. Ceramic with lace hole repair,
steatite with lace hole repair.

ceramic sherd,

ceramic sherd,

Two sinewstones were also excavated near hearths, one at 40 cm and the
other at 32 cm (Figure 6). Both exhibited signs of multf-pur-pose usage. One was
centrally pitted, battered at both ends in addition to grooves abraded along the
edges. Several quartz bifaces, flint endscrapers and possible perforators were
found in association with the features. Figure 7 shows two pitted stones and a
worked cobble from the site.

Figure 6. Sinewstones.
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Figure 7. Pitted stone, worked quartz cobble, pitted stone.
SITE INTERPRETATION
Interpretations of the site are based on the cultural remains and features
excavated and the site's niche within the ecosystem, keeping in mind that only
3-5% of the site has been excavated. The site's location is on a flat, well
drained glacial fan next to the Moodus River, just before it joins the Salmon
River. It is relatively sheltered by a large hill to the north.
The Moodus River is a small river, averaging 20 feet wide and less than 50
feet wide at its widest. It is shallow, with a few deep holes, and relatively
fast flowing until it approaches the Salmon River. The Salmon River provides
navigable access to the Connecticut River (about 2 km to the west).
Native fish runs, many which persist to this day, such as white and yellow
perch, alewife, lamprey eel, white sucker, and probably Atlantic salmon would
have provided an ideal food resource (Stephen Gephard, personal communication
1990). The narrowness of the Moodus River would lend itself to utilization of
this resource.
The marshes located where the two rivers join and form the cove provide
excellent areas for waterfowl as well as edible plants, such as wild rice.
Hickory, oak, and beech trees are still very commonin the area and as evidenced
in the excavation, were present in prehistoric times. All these conditions
provide attractions
to faunal life, such as deer, beaver, otter, etc, and
finally, to man.
Excavation only partially substantiates conclusions reached by ecological
analysis, and in fact, poses questions that cannot be answered as yet. Hearths
have yielded nut fragments, seeds, and small carbonized fragments of bird bone.
Remainsof fish or mammalshave not been detected; however, future flotation may
reveal traces that are not detectable utilizing normal excavation techniques.
The majority of the artifact assemblage consists of general purpose cutting
and scraping tools such as knives, stemmed scrapers, endscrapers, and bifaces.
The majority of points from the site are basal fragments. This is a common
occurrence on sites where hunting was evident. Finish or retouch flakes and
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cores indicate on-site manufacture of tools. There has not been any large stone
tools found yet.
CONCLUSIONS
Any conclusions drawn from the features and artifacts must be considered as
preliminary. The projectile/tool inventory does not contain anything that can be
limited to a specific time frame. The same can be said of the hearths, post
molds, and the storage pit.
Two artifact types, ceramics and steatite, tend to indicate a Terminal
Archaic or Early Woodland site; however, the carbon date of the storage pit
places the site in the Middle Woodland period. The living floor where the
ceramics, steatite, and the storage pit were found is virtually the same. The
similarity of the lithics throughout the cultural zone also points to a single
component. The ratio of chert and quartz to other materials tends to indicate a
Woodlandoccupation.
What can be ascertained from the available information is that the presence
of large hearths, deeply reddened soil from burning, a structure (post molds),
and a storage pit indicate a semi-permanent site used repeatedly. Basal fragments of points, scrapers, and small bird bones indicate hunting was taking
place. This and the presence of a large amount of nut fragments, indicate a
probable fall occupation, possibly through the winter.
The question of a spring occupation could be answered by flotation, which
may reveal fish remains. Typable artifacts would also help establish the single
component hypothesis and anchor the time frame more securely. Further excavation
is currently underway and hopefully will provide the answers to these and other
questions about the activities at the M.R. site.
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PLANTMACROFOSSIL
IDENTIFICATION
AS A METHODTOWARD
ARCHAEO-ENVIRONMENTAL
RECONSTRUCTION
LUCINDA
MCWEENEY
YALEUNIVERSITY

ABSTRACT

In the past, archaeologists have relied upon palynological interpretations
of vegetation to describe the prehistoric envirenaent. Within the last few
decades, fine sieving and flotation of archaeological deposits has resulted in
the retrieval of charred wood and seeds to auglent this envirensental record.
These interpretations can be enhanced by adding the identification of preserved
plant lacrofossils such as leaves, needles, seeds, twigs, and other plant parts
found in geological deposits. The co.bination of these vegetation identifications provides us with a lethod to lore accurately describe the paleoenvironlent. This paper will present exa.ples of this interdisciplinary approach
to archaeo-ewirunaeatal reconstruction.
INTRODUCTION
Traditionally, we have looked at charred wood and seeds to describe what
the prehistoric people were using from their environment. We have also examined
pollen diagrams and relied upon the interpretations by palynologists to reconstruct past environments. But as archaeologists, our field and lab experiences
tell us we need to know more details to make interpretations about the past. By
combining our evidence derived from archaeological excavations with data
obtained through botanical analyses and geological investigations we can paint a
broader yet more specific picture of the post-glacial environment in New
England.
To put this into practice, plant macrofossils from radiocarbon-dated
archaeological sites and geological deposits are being studied for southern New
England. Some of these vegetative remains have been retrieved by archaeologists
using modern excavation techniques such as flotation, as well as sieving with
fine screens. Other deposits comefrom core samples taken out of swamps and bogs
by geologists and botanists in the region. After they have removed the sediments
for pollen identification
and the percent of organic content, there still
remains material containing plant parts ranging from microns to centimeters in
size (0.001 to inches in size).
In many cases these plant subfossils can be identified to the species level
which will provide evidence of climatic and environmental shifts from the
presence of indicator species. Indicators are plants which are present north or
south of their present geographic range. They have specific temperature, daylight, soil and water requirements which can help us to reconstruct the past.
This method goes beyond the pollen spectrum; pollen is frequently
identifiable only to genus. Therefore, the palynological picture can be enhanced
by the macrofossil species identifications.
It is also possible
to have
individual macrofossils dated by accelerator mass spectrometry, which counts the
actual number of radioactive carbon atoms to calculate the half-life and date
the death of the specimen (Levine 1990). This enables us to date plant
transitions within a few hundred years rather than at thousand year intervals as
is frequently the case with bulk organic samples from sediment cores.
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The macrofossils prove the plant grew where people were actually living. It
has been demonstrated by numerous paleobotanists (McQueen1969; Holyoak 1984;
Burnham 1989; Johnson 1989) that the macros are limited to shorter transport
distances than that for pollen, at a maximumwithin the prehistoric Indian's
catchment basin. One obvious reason is that their size and weight limit the
natural transport distance. Subfossils are also found from plants which rarely
show up in the pollen record, either due to poor preservation or if they are
pollinated by insects, birds, or bats. Examples of this include American
chestnut, maple, cherry and linden trees.
By identifying the charred remains from dated archaeological features,
archaeobotanists can describe the prehistoric selection of fuel wood and sources
of vegetative food supplies. By adding the anaerobically preserved plants found
in swamps, bogs, overbank deposits and buried meander channels near archaeological sites, we can provide direct evidence of what was growing in the
surrounding area and, therefore, what was available to prehistoric people. This
information will lead to formulation of testable hypotheses regarding what
attracted people to certain locales, what type of technology might be found in
the artifact
remains, and what implications may be drawn as to social
organization.
LATE-GLACIAL
ENVIRONMENTS
IN SOUTHERN
NEWENGLAND
In this paper, recent analyses will be presented of material from the
late-glacial period between 14,000 and 10,000 years ago, the time when people
first moved into the region. Also, a methodology for archaeo-environmental
reconstruction will be described which can be employed by archaeologists. Future
studies will include previously hypothesized
periods of climatic change
including the time-transgressive Hypsithermal or dry period during the midHolocene,the Terminal Archaic period, and the Late Woodlandperiod when we see
the advent of maize agriculture into southern NewEngland.
Several post-glacial wet depression formations have been discovered by
Janet Stone, Connecticut's geologists with the U.S. Geological Survey. The site
which has been the subject of current botanical analysis is located in East
Hartford. Exposed and actually destroyed due to a highway project, the swamp
provided valuable late-glacial geological evidence salvaged along with pollen
and plant macrofossils thanks to Dorothy Peteet, botanist at NASA,Janet Stone
at the USGS,and Gail Ashley, geologist at Rutgers.
The geological reconstruction of this post-glacial wet depression is under
debate among geologists as to whether it is a periglacial feature called a
pingo, or a crater formation due to seismic events. There are numerous such
features located in the lower Connecticut River area around Hartford, formed in
the basin of post-glacial Lake Hitchcock. Pingos are basin-like features
surrounded by a rim, similar to a volcanic crater, but they are formed when the
water trapped below the sediment freezes, expands upward, and soil erodes off
the knoll forming a ring around the area (Figure 1). When the ice mass melts,
the ground collapses and leaves a basin filled with wa'ter.
The periglacial interpretation has been linked to the Denton and Hughes
(1981) Wisconsin III glacial dynamics model. This model records the glacial
maximumat 18,000 yrs. B.P. Whileother regions glaciated by the Laurentide ice
sheet experienced subsequent advances and retreats from glacial lobe activity,
apparently this was not the case in New England. The fluid dynamics of the
Wisconsin III glacier caused the ice flow to shift toward the Gulf of St.
Lawrence and the Gulf of Maine (Denton and Hughes 1981). This would have left
New England deglaciated, but periglacial (close to the glacier) climatic conditions could have prevailed minus the surface ice mantle (Janet Stone, personal
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communication 1991). The formation of pingos would have required that periglacial conditions continued after the draining of Lake Hitchcock, up until now
believed to have occurred circa 12,300 B.P. (10,350 B.C.) (Stone and Ashley
1988; Ridge et al. 1990).
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Figure 1.
a). Drawing of pingo with trees, shrubs, grasses and sedges growing on top
and around the structure on permafrost ground.
b). Simulated cross-section of a pingo demonstrating when the water
freezes, the ice block formed forces the earth above it to mound upward.
c). Sediments erode down the sides of the mound and when the ice thaws the
sediments remaining above it collapse and form a depression filled with water
and enclosed by a raised rim (After Pissart 1988).
However, tiny wood fragments found in the lake glacial sand about 14,000
years old. Some of these wood fragments were identified at the U.S. Forest
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Service in Madison, Wisconsin, as willow/poplar (Dorothy Peteet, personal communication 1990). I have identified ericaceous plant twigs and roots which
closely favor (cr.) Mountain cranberry, a dwarf shrub which may have grown near
the site. (The Ericaceae plant family includes cranberries,
blueberries and
mountain laurel.) Pondweed seeds suggest an area of still water existing at that
time. The plant evidence retrieved from sediment facies suggests the possibility
of an earlier
lowering
of Lake Hitchcock,
circa 14,000 B.P. (12,050
B.C.). Alternatively, the plant remains may have floated into the existing lake
and settled on the bottom.
The spruce, fir and larch needles, cone scales and seeds from the 11,800
B.P, (9850 B.C.) organic level were accompanied by sweet gale leaf fragments and
twigs, bearberry, paper birch seeds, plus aquatic plant materials such as carex
seeds, algae reproductive parts, beetle exoskeletons and insects. This deposit
represents what was growing in and around the late-glacial wet depression circa
12,000years ago (McWeeney,current research).
According to the pollen diagrams from Roger's Lake in Branford,
Connecticut, spruce, juniper or cedar, fir, pine, birch, aspen, oak, hornbeam,
ash, elm and hickory were being deposited as early as 14,000to 15,000 years ago
in southern Connecticut (M.B. Davis, 1969, 1983). The following millennium
witnessed increasing amounts of spruce, juniper or cedar, fir, larch and pine
along with the birch, oak, hornbeam, and ash. There is a fluctuating percentage
of aspen and elm plus the loss of hickory between 13,000and 12,000 years ago.
The presence of temperate deciduous pollen from species such as oak, elm,
hornbeam, ash and hickory has led to numerous interpretations, the most popular
being that the pollen was blown into the region, but was not growing here. But
ask yourselves,
from how far away was it blowing to land in southern
Connecticut? There is hope that the plant macrofossils will demonstrate the
presence of these trees, but time consuming analyses of leaf fragments need to
be completed to make this determination.
The plants identified at the post-glacial wet depression lend support to
the geological hypothesis that the periglacial conditions continued for millennia after the glacier had melted to form the pingo in the post-glacial lake
basin. But the pollen evidence of deciduous trees does not concur with that
hypothesis. Howdo we explain the presence of temperate deciduous species pollen
increasing during the 13th millennium, the subsequent decrease around 11,000
years ago and the dramatic increase at the peak of solar insolation 10,000 years
ago?
This paper presents the hypothesis that the deciduous trees did not
disappear from the landscape but merely reduced or stopped production during the
Younger Dryas period. This would mean they remained to diversify the landscape,
but the decrease in reproduction would result in a lack of pollen in the
prehistoric record. If the thermophillous (temperate deciduous) species remained
in New England, they would have been able to rapidly respond and reproduce in
large quantities when the climate ameliorated. This can be tested through
accelerator mass spectometry (AMS) dating of individual tree rings after
establishing that the temperate deciduous wood came from late glacial deposits.
Re-investigation of the period recognized as the Younger Dryas in Europe is
currently underway by geologists and biologists (Peteet et al. 1990). Evidence
for this event in northeastern North America was noted by Deevey (1939, 1943)
and by Leopold (1956) in their palynulogical investigations in southern New
England during the 1940s and 50s. The idea was shelved in the 1960s and 1970s
only to be revived recently (Peteet et al. 1990). This is an important period
for archaeologists to investigate, as it is the era of large game extinction and
advent of man into the Northeast. Climatic changes surely played an influential
role in both events.
The plant macrofossil studies will help to better identify this time of
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climatic change. With the capability of AMSdating individual seeds and needles
or other climatic indicators, we should be able to eventually narrow the
temporal aspect of this event. Up to now my analyses of several core samples
from eastern Connecticut have documented similar boreal environments circa
12,000 B.P. (McWeeney,current research). The subfossils from geological sites
being investigated by Bob Thorson at UCONN,
his student Sandra Harris, and Robyn
Webbfrom Brown University, clearly document the presence of spruce, fir, birch
and sweet gale (Thorson and Webb 1991). By 10,000years ago we see an outburst
of the aquatic related plants such as water willoW,water lilies, water shield,
pond weeds and flowers. This is not all surprising since the cores came from
aquatic environments. The significance of the evidence lies in the diversity of
plants available at this site at the end of the late-glacial period. This locale
would have been very attractive to many animals such as moose, deer and beaver
and an array of small mammals, amphibians, etc., and in turn, an appealing
settlement site for Paleoindians.
The late-glacial swamp and bog deposits have not yet provided evidence of
temperate deciduous species, but are limited to the aquatic flora. We need to
look elsewhere for this material. I hypothesize that the deciduous temperate
species entered southern New England along the river courses and coastal plain,
just as man may have traversed or canoed into the region. For example, this can
be supported by examining the range maps recorded by Little (1971, 1977)for the
U.S. Forest Service, where various taxa extended up the Hudson and Connecticut
River valleys and around the Great Lakes (see Figure 2 for the white oak
boundary). The deciduous mosaic of plants along the rivers would have provided
ecotones for diverse animal and plant populations producing a broad base for the
hunting and gathering economypracticed by Paleo-Indians (Moeller1983).
In order to test this hypothesis a late-glacial fluvial deposit such as a
paleo-meander channel, backwater swampor overbank deposit needs to be found and
organic deposits retrieved for analysis. Previous experience with Holocene
deposits from Pennsylvania suggest the possibility of retrieving preserved
leaves as well as twigs and seeds (McWeeney1990). A study completed near New
Haven at Wharton Brook and its confluence with the Quinnipiac River demonstrates
the value of this technique.
In many cases prehistorically, a filled-in meander channel provided a
habitation site for later people desiring to live close to the existing stream
channel (McWeeney1990). Therefore, archaeological excavations within the floodplains hold the potential for discovering
evidence of previous fluvial
processes, as well as preserved plant remains. To gain a better understanding of
these processes, Johnson (1989)inventoried what kind of leaves are deposited in
various geological settings compared to the trees and shrubs present at a site
in North Haven, Connecticut. By comparing the 1934and 1986 aerial maps of the
meandering Wharton Brook near its confluence with the Quinnipiac River it was
obvious that only a pond remained from a 1934 cut-off channel (Johnson 1989:
17). The present-day Wharton Brook is on the north side of this pond and a flood
channel or shoot descends southwesterly. When it approaches the pond the flow
decreases in speed, depositing its bedload and forming a delta. Archaeologists
can easily recognize this formation by the cross bedded stratigraphy interbedded
with leaf deposits; the sedimentary processes quickly seal and preserve the
organic deposit. Evidence of strata which include a thalwag (deepest part of the
channel) gravel sealed by a clay plug in turn covered by fine sediments would
indicate the location of a cut-off meander channel. According to Johnson's study
(1989), there is the possibility of a cut-off channel being rapidly erased;
other studies suggest this can occur in less than half a century (Carbone 1976).
Identification of these strata at an archaeological site indicates the potential
for retrieving
valuable
organic
deposits
for archaeo-environmental
reconstruction.
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Figure 2. Partial map of the Eastern United States with approximate boundaries
for range maps for Northern red oak, white oak and Shumard oak
(Adapted from Little 1971). Scale in Miles/Kilometers,
o 0 0 - 0 0 Range for Northern red oak.
• •• --_ • _'Range for white oak
11111111111111111111111111111
Range for Shumard oak (note outliers),

The modern study at Wharton Brook depicted a predominantly sugar maple
forest with small amounts of silver maple, ash-leafed maple, ash, sycamore,
hickory, linden, tulip tree, elm, beech, dogwood, hornbeam, spice bush and grape
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vines. But testing different areas on the flood plain produced variable taxa
representation
in the buried deposits. A comparative analysis between the
present forest and the leaf litter samples from the stream channel, flood
channel, delta and pond provided important environmental information initially
by dating rates of deposition,
then by identifying
the types of plants
represented and their edaphic (soil, moisture) requirements. The Wharton Brook
study determined that stream-transported leaf deposits in the channel and delta
yielded the highest diversity of species. These represented genera from uplands
and the flood plain. The delta formed at the ox-bow pond contained leaf
fragments from 36 species, 26 of which were trees, representing more than what
grew in the adjacent forest which contained only 13 species in the leaf
litter. The local vegetation was well-represented in the pond. A few species
which were not growing on the flood plain, such as pine and hemlock, were found
in flood sediments. Therefore, the diversity represented in any discovered
buried organic deposit will depend upon which part of the floodplain the
archaeologists might be excavating. Recognizing the stratigraphy is of paramount
importance.
The opportunity to analyze the charcoal from dated cultural features from
the multicomponent Mayview archaeological site along the Chartiers Creek in
southwestern Pennsylvania, as well as the organic deposit discovered in the
buried meander channel, documents that the two types of assemblages provide
complementary plant materials (McWeeney1990). Identifications from one deposit
enhanced the other. For example, black walnut and black locust were popular
choices for fuel wood, but the leaves were not preserved in the swamp. Birch
wood was found in the swamp but the leaves were not found in the swamp nor the
wood in the hearths.
Sycamore, silver maple and ash-leaved maple, all traditional flood plain
species, were well-represented in the cut-off meander, but only the sycamore
could be specifically identified from the charcoal. Maple was used for fuel but
it is very difficult to identify the wood/charcoal to species. Therefore, the
leaves were important to document the diversity of maples present: hard and soft
maples plus the silver and ash-leaved maples. A similar limitation holds true
for the oaks, which can only be identified to sub-genera: the red oak group and
the white oak group. Analyzing the leaves allows one to identify the species.
The process of identifying what was present in the surroundings of a site
is important, but you probably want to know "Whybother? Can it tell me anything
more about my site?" YES, identifying leaves to species will enable us to tell
what the climatic conditions were like. By comparing red oak (Quercus rubra)
with Shumard oak (Quercus Shumardil) on modern day range maps it can be shown
that Shumard oak is only found in a few isolated pockets in Pennsylvania today
(Figure 2). The presence of what closely appears to be Shumard oak leaves at the
Mayview site indicates that the climate must have been more conducive for its
growth 3000years ago.
Identification to species level required examination of the leaf cuticle
for diagnostically shaped stomates and trichomes plus comparison of the venation
patterns of several cleared leaf specimens to the prehistoric fragments to
determine, for example, whether the leaf is Shumard or red oak (Figure 3). The
tracings in Figure 3 provide a suggestion of the technique for copying the leaf
venation patterns for comparison purposes.
Stellate (star-like)
trichomes
(hairs) are located in the primary and secondary vein axils on these specimens.
A high power microscope is necessary to see the stomates on the leaf cuticle. If
it is Shumard oak, we have a climatic indicator since this species favors warmer
temperatures and drier conditions. If it is red oak, the range is so extensive
in the east we just have another oak leaf. Several specimens are needed to
confirm this identification.
By finding several different species examples, we can begin to interpret
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Figure 3: a) Shumard oak. b) Prehistoric leaf fragments from the Mayviewsite,
c) Northern red oak, d) Stellate trichomes, e) Stomates with T-bar
feature at opposite ends of the aperture.
the climatic changes which were taking place 3000 years ago in southwestern
Pennsylvania and possibly relate changing settlement patterns along Chartiers
Creek in a mixed deciduous forest. We have corroborative evidence for warmer
climatic conditions prior to 3000 B.P. showing up in Westport, Connecticut at a
site where holly charcoal was recently identified from a circa 7,000 year old
hearth. On the modern range maps, American holly is recorded at only 2 locales
in southwestern Connecticut, probably representing relict taxa left from an
earlier warming trend; this, of course, does not count ornamental varieties
planted recently. What this evidence suggests is that during the warmer midHolocene, taxa favoring warmer environments moved as far north as Pennsylvania
and southern New England, but withdrew to the south during the last 3,000
years. The question remains whether they moved northward again at a later time.
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CONCLUSION
This paper described how plant macrofossil identifications are of value in
temporal and spatial distribution of plant species. The value of the macrofossils as local indicators of the environment bears repeating. Macrofossils do
not travel as far as pollen and give more species detail, which is essential in
climatic and ecological studies. Investigations at the Connecticut late-glacial
wet depression demonstrate how the plant subfossil studies may be related with
geological changes and allow us to generate new hypotheses about late-glacial
changes in the landscape. The plant macrofossils enable us to describe the
radically altered environment once occupied by Paleo-Indians
and their
descendants.
Modern studies of fluvial processes and the techniques for
examining prehistoric leaf deposits emphasize the diversity of species information available from preserved plant materials, which complement the archaeological charred plant assemblages and the palynology. As investigations continue
with the plant macrofossil material from southern New England, a clearer picture
of the prehistoric environment for our region will be be possible. With this
information we can refine our hypotheses regarding site selection, technological
change, social organization and human adaptation in a fluctuating environment.
FIELDNOTES
Before you begin your field work, examine topographic maps to identify
contours indicative of relict meander channels and potential habitation locales
adjacent to or upon these buried structures. When you being working on the
floodplains next digging season, excavate carefully.
When you reach that
preserved organic level, take it out in block form. Keep it flat, keep it moist,
and seal it tightly in plastic. Get it to the lab and keep it cool to prevent
deterioration. Reserve samples for soil, faunal, pollen, and phytolith analyses
from arbitrarily assigned levels and then you are ready to begin the long, but
rewarding, process of plant macrofossil identification and environmental
reconstruction.
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