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PREFACE
Under the Accelerated Public Works Program authorized in 1963 the National
Park Service directed some of the funds toward archaeological investigation in selected
parks. The Mound City Group National Monument was one of the beneficiaries of this
attention. Uninvestigated since 1922 professional archaeologists were uncertain as to
what remained to be recovered after the Ohio Archaeological and Historical Society
concluded their project. Given this low expectation the investment in field research
at the site more than paid off by divulging an intact archaeological record in many
locations. Tangible evidence of occupation during the Hopewellian period was expected
to be unenlightening and far less revelatory as it proved to be. Little was expected to
have remained after a military training camp was constructed there and the remains of
the mounds were salvaged by the archaeological project of Mills and Shetrone in 1920-2.
Within a month that preconception was completely overturned. Much remained behind
because subsurface destruction had been superficial in the construction of the camp.
For instance, a copper headdress burial was found in situ a couple of centimeters beneath
the surface of one of the military streets. All of the details of sub-surface disturbances
and building foundations were untouched even where Shetrone labored. Above all, the
opportunity for detailed reinvestigation was superlative because of the optimal soil
conditions for the recovery of features.
Under the direction of Raymond S. Baby of the Ohio State Museum with the
support of John L. Cotter of the National Park Service a field project was initiated
with specific goals. One was to institute some on-site interpretation with an in-situ
restoration of the great mica grave in the corner of the structure floor of Mound 13.
An in-place exhibit was planned and later carried out; only to be backfilled after many
years as the exhibit rapidly aged. A second goal was to uncover evidence that would
allow a new restoration of the earthworks more in accord with the map published by
Squier and Davis. This objective focused on the proper alignment of the south wall
of the embankment to remedy the expedient use of a training camp roadbed in the
original restoration. With the discovery of much untapped archaeology within the
park subsequent years subsequent seasons were used to undertake downscaled field
operations pursued on small budgets.
This report conveys the research on the investigations at the Mound City
mound group, near Chillicothe, Ohio, conducted between 1963 to 1972, with details
provided from firsthand investigation between May 1 to October 12, 1963 on Mound
10 and the Mound 13, the south and southeast embankment and the southeast corner
embankment and the southeast borrow pit (Brown and Baby 1966). The work conducted
by McCullough on Mound 12 was included with Mound 13, its mate. Although decades
have passed since this work was conducted, the results are nonetheless as important as
ever. The basic format was conceived for the initial report (Brown and Baby 1966) and
was amplified in the subsequent draft of the present work (Brown 1994).
These relatively recent research projects do not easily stand alone because of
the high degree of variability in mounds and mound contents. This fact necessitated
a chapter that reviews each of the mounds in a standardized format so as to achieve

i

the comparative goal irrespective of the degree of sophistication in excavation. The
observations of Squier and Davis, Mills and Shetrone were integrated with those made
by Raymond S. Baby and associates of the Ohio Historical Society (see Table 3-1). This
research was put into a format that allowed comparison between all the mounds. To
achieve this limited goal the author drew upon the numerous reports that were issued
in compliance with the grants to the Ohio Historical Society for field research. One field
report with good comparative detail was incorporated in the detailed review. The
chapter on the local environment by Martha Potter Otto is incorporated with
little change.
The same approach was adopted in other data categories and to the Squier and
Davis inventory in the British Museum. As a result numerous contradictions could be
resolved, including which mound and which burial certain key items were recovered.
In hindsight the goal of integration of old data with new turned out to be a massive task,
one that delayed this report, but without an attempt at integration the significance of the
recent work would not emerge clearly.
A note is required concerning field methods (see Chapter 3). Screens were not
used consistently between 1963 and 1975. Although features were troweled and surface
shovel-scraped, the consequence is a certain degree of non-comparability. Perhaps more
disorienting will be the report in both English and metric measurements in fieldwork.
The author judged that an across-the-board conversion to metric measurements would
impose false accuracy. The perceptive reader will notice that feet were measured into
tenths, which is equivalent to 3 cm. Such an interval is much too coarse by contemporary
standards. Although some attempt was made to judge where a tenth could be halved, this
tactic is obviously only partially successful.
The project was fortunate to have the contributions of several specialists who
devoted their investigatory skills and expertise on critical data classes. They have my
gratitude for their efforts in raising the analytical standards of this report. Robert J.
Jeske has worked up the lithics from a technological perspective. Three others have
contributed stand-alone appendices. They are James B. Stoltman's thin-section analysis
of sherds representing each of pottery category classified by macro criteria. The late
Kent D. Vickory supplied lithic raw material identifications, and the late James N.
Gundersen analyzed samples of 28 pipe fragments from the Mound 8 cache by X-ray
diffraction analysis.
Mark Lynott has my heart-felt appreciation for his willingness to go along with
my pace of analysis. The painstaking process of putting this volume together owes
everything to his efforts. He has always gone out of his way to facilitate the research,
down to trying to complete Jim Gundersen's manuscript. Jim had an important
contribution to make on the effect of extreme heat on the stones carved into pipes. He
found that rather than a mere destructive practice the intense heat they were subjected
to led to dramatic explosions as minerals went through phase transformation.
Jonathan King, Keeper of the Department of Africa, Indian Ocean and
Americas at the British Museum, graciously allowed broad access to the Squier and
Davis collections on a number of occasions. A copious set of documents respecting this
ii

collection has allowed the author to settle many misconceptions that have arisen over
time. The fruit of that research is the catalogue raisonné of the Davis collection acquired
from the Blackmore Museum. Aside from the identifying catalogue number mix-ups the
principal benefit has been to negotiate the confusion around the use of S in the Davis'
catalogue system to signify the sequence of stone objects and the British Museum system
that numbered all of the Davis Collection with the prefix S circled, presumably standing
for Squier. The substitute convention used here is an S underlined. Note that many
objects from the Davis Collection are currently searchable through the British Museum
web site: http://www.britishmuseum.org/research/search_the_collection_database
I wish to express my gratitude to Raymond S. Baby and Martha Potter Otto for
the support they provided in the field and over the years while collection study was
underway. Line drawings and photographs were generously by the Ohio Historical
Society and the American Antiquarian Society. Many individuals have contributed in
ways both large and small: to all of them my hearty thanks including those not mentioned
by name. Many individuals have provided specific data to fill gaps in the record. Nancy
Asch, Jerrod Burks, N'omi Greber, James Marshall, Jennifer Pederson, Michael Wayman
among many others have contributed important information appearing in the text.
Frieda Odell-Vereecken drew the lithic tools. The map was prepared. The Park Service
staff has been generous of their time to supply information and photographs.
October 2011
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Chapter 1

SUMMARY AND REVIEW OF WORK ACCOMPLISHED
EXPLORATION HISTORY
HISTORY OF EXPLORATIONS
Introduction
In order to understand the importance of Mound City, a review of its history
as a source of knowledge about the prehistory of the eastern United States is essential.
The site started its “career” as a testament to an ancient unknown culture with a level
of artistic accomplishment that invited comparison with the civilizations of Peru. Other
evidence of southern connections was hinted at by early discoveries at other mound
sites. They appeared to form a solid argument for a high culture called Mound Builders
who were distinct from, and historically unconnected to, contemporary Indians.
Although most of these “non-Indian” indicators now have been dismissed as evidence of
foreign intrusions into the east, one has taken on new life, actually a succession of lives,
in an attempt by archaeologists to come to grips with what makes Hopewell tick as a
culture. Beneath many mounds at Mound City, the early excavations of Squier and Davis
revealed the presence of carefully prepared clay basins, their so-called “altars,” which to
them hinted at a sacrificial use comparable to the notorious rites of the Aztecs. Once
these distinctive facilities were found more widely in Ohio Hopewell mounds, they were
conceived of as key to the functions of the use-areas that preceded mound construction.
Sometimes conceived of as crematory basins, other times as less specific “fire basins,”
whole scenarios and sweeping theses have been erected on one or another functional
interpretation (Brown 1979; Greber 1983; Mills 1916; Seeman 1979b; Shetrone 1930;
Webb and Snow 1945). Much of the depiction of Ohio Hopewell as a culture focused
on death and mortuary rituals spring from these basins among the mound architecture.
Not only have these basins been the basis for much interpretative critique in the past,
the incompleteness of our knowledge about these famous facilities is bound to provide
continued discussion in the future.
During the period of American archaeological focus on culture-historical
connections, Mound City provided evidence of significant cultural ties with the lower
Appalachians and the Florida peninsula (Greenman 1938; Griffin 1946; Sears 1962).
From the days of Squier and Davis (1848) to the present, grave goods and ritual offerings
from the mounds at Mound City have suggested long-distance connections. Our
knowledge of the strength of these connections has increased with in-depth research
on specific goods (Hale 1976; Prufer 1968). The analysis of obsidian sourcing is just one
example of a new focus on materials research (Griffin, Gordus and Wright 1969; Hatch
1986). However, unlike earlier interpretations, connections between far-distant sites
along the Appalachian mountain chain and elsewhere are now viewed as evidence of
inter-group trade and long distance exchange (Bender 1985; Braun 1986; Seeman 1979a).
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Locally, the distinctly different Adena culture has dominated the subject of
cultural connections. Adena sites are very much a part of the Ross County archaeological
landscape. An Adena site was investigated by Squier and Davis within a few hundred
meters of Mound City. Although this culture is clearly earlier than the Scioto
Hopewellian component at Mound City and in the Ross County area (Griffin 1946),
south of the Ohio River the relationship between the two is more complicated (Webb
and Snow 1945). One of the major interests behind the early application of radiocarbon
dating in the Midwest was to assess the chronological relationship between the Adena
and Hopewell, particularly in south-central Ohio where a rich body of information
already existed (Griffin 1958). Expectations about the relative order of excavated
mound centers were well established. William Webb (Webb and Snow 1945) argued
that Mound City represented a bridge between Adena and Hopewell. Less specifically,
the mound group was widely regarded as having been built early in the development of
Ohio Hopewell (Griffin 1945; Prufer 1964a). The key data sets that led to this assessment
are the nearly identical effigy pipes that can be found in the caches from Mound 8 at
Mound City and the Tremper mound. These early pipe forms place the Mound City
Mound 8 collection relatively early in the Ohio Hopewell sequence (Mills 1916; Prufer
1964a). Recent research has confirmed this age assignment through more detailed
comparisons of artifacts from radiocarbon-dated contexts (Greber 1983; Ruhl 1986;
Seeman 1977; see below).
Mound City is central to another research theme: the problem of where the
support population lived. Considering the large size of some of the nearby earthworks, a
comparably large population has been sought in local archaeological sites (Prufer 1964b,
1967b). A substantial population of villagers occupying settlements similar in scale to
those in the lower Illinois River Valley has not been found (Seeman 1979a). Mound City
began its career as a “city” in name, which over time has only proven to be metaphorical
at best. Although it contains the densest concentration of mounds within an enclosure,
any notion of permanent settlement implied by the name has been shown to be baseless.
As a result of excavations conducted since 1963, the rather fanciful reconstructions of the
embankments as pueblo-like foundations can be dismissed (Morgan 1881). Habitation
settlements potentially of the correct age are known nearby, but whether these and
others will amount to a substantial contemporary population remains to be determined
(Lynott and Monk 1985; Seeman 1981a, 1981b). Needless to say, this problem will remain
a major research question for some time to come (Brown 1982).
Finally, the architecture of the earthworks and the organization of ritual space
within each of the earthworks are subjects of increasing attention in Hopewellian studies
(Greber 1983). At Mound City, the layout of mounds and orientations of the underlying
structures is a rich set of information, the tapping of which can contribute greatly to our
knowledge of a little-known sector of this ancient culture (Figure 1-1).
Historical Sketch
Mound City was first described in 1808, a scant 10 years after the 1300-acre tract
it sat on was first granted to an individual owner in 1798.1 This part of the Scioto river
1

The Medical Repository . . ., XII or 2nd hexade, vol. VI, no. 1, pp. 87-88, New York, for May, June and July, 1808. The
article quotes from Richardson's Chillicothe Fredonian of June 17th, 1808.
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Figure 1-1. Current Understanding of the Locations of the Mounds and Earthworks at Mound City.

valley developed early, first through the growth and prominence of the nearby town of
Chillicothe and later in 1831 when the Ohio and Erie Canal was dug (Cockrell 1999). With
the opening of the canal the following year, this major artery in the Ohio transportation
network brought considerable traffic within several hundred yards west of the site.
In 1831, Dr. Edwin H. Davis, a physician, excavated his first mound, though it
is likely that his antiquarian interests did not extend to Mound City until he moved to
Chillicothe in 1838 (Barnhart 1983). In the spring of 1845, Ephraim G. Squier joined
Davis to assist his research in a stepped-up program of earthwork survey (Barnhart
1983, 1985). They completed the survey of the Mound City works the following year
(Squier and Davis 1848: xxii, Pl. XIX). Squier is listed as “delineator” in this effort. At this
time, the site was characterized as “still covered with primitive forest” (Squier and Davis
1848:54). In 1846, county records show the tract on which Mound City stood passed
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to the ownership of George Shriver. Where Henry Shriver, the man whom Squier and
Davis (1848:54) stated was the site’s owner, fits is not clear.2 Sometime during this period
of archaeological investigation and before the summer of 1846 when an artist’s drawing
of the site was submitted as a sample of the proposed “Ancient Monuments” publication
to the American Antiquarian Society, the site was in a stand of high-canopied timber
with a negligible or non-existent understory, both of which indicate a mature forest,
presumably the type Squier and Davis called “primitive.”
Sometime after Squier and Davis’ investigations, Shriver brought the tract under
cultivation. The land continued to be farmed until the family sold the tract to the Federal
government in 1917 (Cockrell 1999). The site suffered some degradation while under
cultivation. Archaeological investigations have disclosed that Mound 7 had lost 60% of
its height between 1845 and 1920 and that the Southeast borrow pit was filled by the time
Camp Sherman was laid out in 1917. These two features are useful indicators of land
surface changes under the Shriver family farm practices before extensive mound leveling
commenced with training camp construction. The land is also said to have been used
as a military training ground during the Civil and Spanish-American wars (Spetnagel
1926:274). At the beginning of World War I, the site was acquired by the Army to become
part of a large training camp. Historical accounts indicate that construction was swift
and took place expediently. Archaeology readily attests to this quick construction in the
minimal cuts and fills of army features. Buildings were set on shallow pillars and roads
were graded level without preparing a foundation to the dirt roadways. Construction on
the buildings in sections N and O, where the mound group stood, began in June 1917 and
were completed by September when the camp was open for training (Peck 1972). Thus,
within 4 months the site was transformed from farmland to a fully prepared military
training camp (Figure 3-2).
Before the site was prepared for camp construction, Henry C. Shetrone was
able to intervene in the Army’s plan to demolish the mounds. He persuaded the camp
commander to leave the most prominent mound (no. 7) untouched (King n.d.) and the
barracks’ layout was arranged to avoid this mound. As a result, Mound 7 was spared
from leveling and the nearby borrow pits were not filled as was originally planned. With
the abandonment of the camp at the end of the war, the Ohio State Museum immediately
made plans for a salvage excavation at the site. Work began in 1920 under the direction
of William C. Mills and finished in 1922 (Shetrone and Greenman 1931:499). Shetrone
was in charge of field operations (King n.d.). Clyde King (n.d.:2-13) had the following to
say about the mound group’s subsequent history.
Apparently the move to have the area set aside as a park started during the
period of exploration. Initial efforts were to have the area established as a State
Memorial. When it became obvious that legislation would be required because
of land status, efforts were directed toward having the area declared a National
Monument, to be operated as a State Memorial. Efforts succeeded. On March
2, 1923, an area of 57 acres was set aside by Presidential Proclamation. No.
1653 - March 2, 1923 - 42 Stat. 2298 (“Proclamations and Orders” relating to the
2

The two men, about the same age, appear nearby in the 1840 census for Union Township, Ross Co. They may have been
brothers.
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National Park Service up to January 1, 1945; Thomas P. Sullivan, Washington
1947, pp. 238-9). “In brief it means that an activity taken up by the Rotary Club
nearly two years ago is about to bring fruit. - Much credit is due Mr. Spetnagel for
his untiring efforts.” (Chillicothe News-Advertiser, March 3, 1923).
Scientific History
The scientific history of Mound City began with the investigations of Edwin H.
Davis, a Chillicothe doctor who according to his statement of 1847 started his researches
into ancient mounds 15 years before. Davis developed knowledge and skills about
archaeological exploration while assisting Whittlesey in the survey of the Newark works
as early as 1837 (Barnhart 1989:34). The project grew in scope and magnitude in 1845
when E. G. Squier, editor of the Scioto Gazette newspaper, joined the enterprise. It was
not until Davis convinced Squier to join him in a program of mound testing and survey
that Davis’ interest in “moundology” became translated into detailed investigation
(Barnhart 1983).
Most of Squier and Davis’ finds can be dated to the long 1845 field season that
started in “early Spring” (Barnhart 1983:57). In a November letter, Squier spoke of
the pipes and other finds from Mound 8 that made Mound City so famous (Barnhart
1983:57). The majority of their other mound and earthwork surveys evidently were
accomplished between 1845 and 1847 (Barnhart 1983:57; Haven 1856:117). Thirty of the
published earthworks were surveyed by the two according to the plate credits in their
monograph (Squier and Davis 1848:xi-xiii). According to these credits, Squier’s role in
the survey program was very important, whereas Davis is credited with only the survey
and drafting of a Clermont County, Ohio, earthwork after they began their partnership.
By June 1846, the mapping of Mound City presumably was complete (Figure 1-2) since
Squier left Ohio for a trip to the East to promote support for the planned publication
(Barnhart 1983:58). At the end of summer of 1846, Samuel Haven, the chairman of the
committee of the American Ethnological Society, paid a visit to the site and thereupon
endorsed the accuracy of the site plans (Squier and Davis 1848:ix).
The existence and progress of these investigations were made known to the
Society by correspondence, early in the year 1846; and in June of that year,
specimens of the relics recovered, accompanied by numerous maps and plans of
ancient Earthworks and Sectional Views of the Mounds from which the remains
were taken, were laid before the Society by Mr. Squier in person. These excited
deep interest and surprise in all who saw them; and the Society immediately took
measures to encourage further investigation, and secure the publication, under
its own auspices, of the important results already obtained. A few months later,
the chairman of the present committee, being in Ohio, was enabled, through
the kindness of Messrs. Squier and Davis, to visit several of the more important
monuments in the immediate vicinity of Chillicothe; and among these “Mound
City,” so called, from which very many of the minor relics and specimens were
procured. He was struck by the accuracy of the plans and drawings as well as of
the accounts which had been laid before the Society; ...
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Figure 1-2. Draft Map by Squier and Davis for Promotion of Book (Reproduced with permission of the
American Antiquarian Society).
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In their great monograph, Squier and Davis established a new category of
“sacrificial mound” based upon the results of their probes into the mounds at the
Mound City and Hopewell sites. We do not know what prompted or motivated the
investigations by Davis, but once launched, the work supplied information that Squier
and Davis recognized was highly relevant to establishing the Mound Builders’ identity.
They saw the archaeological evidence as affirming the thesis that Mound Builders were
very different from historic Indian tribes. As prime evidence of this difference, they cited
the use and structure of the Mound City mounds and the sophisticated sculpture of the
carved pipes found here. Their first argument is that only one of the four prehistoric
mound types was used for burial, the only form known to historic tribes. Secondly, the
mounds investigated at Mound City and Hopewell were prime examples of the altar or
sacrificial mound type, which were to Squier and Davis religious edifices fundamentally
different from historic constructions. This mound type is found within or in the vicinity
of an enclosure, is stratified, and contains an altar of burned clay or stone (Squier and
Davis 1848:142-143).
“[our classification] is sustained by the circumstances that these mounds are
almost invariably found within enclosures, which, for a variety of concurring
reasons, we are induced to believe were sacred in their origin, and devoted
primarily, if not exclusively, to religious purposes” (Squier and Davis 1848:160).
The importance that Squier and Davis attach to the altar mound is disclosed in
the following statement.
“The inference that human sacrifices were made here, and the remains afterwards
thus collected and deposited, or that a system of burial of this extraordinary
character was practiced in certain cases, seems to follow legitimately from the
facts and circumstances here presented” (Squier and Davis 1848:159).
It is not surprising that Squier and Davis devote considerable attention to the
detailed description of altar mounds to drive home their argument that these mounds
represent a lifeway fundamentally different from that of the historic Indian tribes they
knew. With quite evident satisfaction, they note that the few inhumation burials they
found at Mound City were discovered in intrusive pits of later age. Thus, archaeology
was made to bear an important burden in their historical argument. The serious use
they made of archaeological details to lay an argument represents a pioneer step towards
the creation of an archaeological science out of antiquarian interest (Squier and Davis
1848:141). Among the altar mounds at Mound City, Squier and Davis (1848:159) noted
some small mounds contained cremations. These they aver to be depository mounds for
the three altar mounds that were “barren” of ashes. For them, the different materials
found in various mounds were the product of a system of rites—ones they conceived
of as being like Mexican rites. This conceptual underpinning the authors brought to
their rather undirected field investigations over a wide area of the interior of the eastern
United States elevated their work above previous research and placed Mound City in a
privileged position as a key relic of an ancient way of life in prehistoric eastern United
States. Squier and Davis’ identification of the altar mound, with all its implications of
Mexican connections associated with sacrifice, offered too much of a good target for
later researchers to let go by. Hence, it is not surprising that the next period of mound
7
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exploration in south-central Ohio took Squier and Davis’ category of altar mounds as a
research topic.
In the next major statement on the Mound Builder controversy, Cyrus Thomas
(1894) came out against Squier and Davis’ thesis by dismissing their altar mound type
as a regional specialization that was “confined almost exclusively to the southern half
of Ohio” (Thomas 1894:570-571). The other pillar of the Mound Builder argument
had already come under critical attack. Prior to Thomas’ publication, Henshaw (1883)
effectively undermined Squier and Davis’ assertion that the carved human and animal
effigy pipes from Mound City were the sophisticated output of an ancient civilization;
the degree of craft skill they exhibited did not support the inference that they were the
products of non-primitive artisans on a par with the sculpture of western civilization.
All of these criticisms left the altar mound type and sacrificial altar features in need of
reinvestigation in the field to determine their function.
With the Bureau of American Ethnology investigations into the Mound
Builder myth, Mound City lost its claim as the prime exemplar of a supposed ancient
Mexican-like cultural presence in the eastern United States. Just what kind of culture
it did represent became clearer with field investigations into two other southern Ohio
earthwork complexes, the Hopewell and Tremper sites. By the time attention was turned
toward Mound City again, the concept of the Hopewell culture had been established by
the Tremper and Hopewell excavations. Yet the function of the Mound City mounds
remained a problem if one were to believe the observations recorded by Squier and Davis.
When the Tremper mound was opened, a large mortuary structure was discovered
beneath that appeared remarkably similar to the “altars” of the earlier investigators. The
relevance of the Tremper findings was strengthened considerably by the discovery of a
large cache of pipes there that were very similar to pipes found in Mound 8 at Mound
City (Mills 1922; Otto 1984).
Mills found at Tremper a large multi-compartment charnel house on the floor
of which were cremation deposits. Cremations were also placed in pits beneath the
floors. The ashes were taken from communal depositories and artifacts were placed
in communal caches after being deliberately smashed. From the fact that several of the
reconstructed pipes were virtually identical to pipes from the famous Mound 8 cache,
Mills concluded that this mound at Mound City was essentially like Tremper.
Of scarcely less importance than the exploration of the Tremper mound, per se,
is the light it sheds on the Great Mound City group, of northern Ross county.
Owing to the methods employed by Squier and Davis in examining the mounds
of this group, in 1846, their character and purpose have remained until now
matters of surmise. The plan employed by these early explorers was the sinking
of shafts into the top of mounds, and from the limited area of a mound and its
base thus exposed, to draw conclusions as to its character as a whole. In this
way, Mound No. 8, of the group, from which was taken a great cache of pipes
and other objects very similar to the Tremper mound cache, was described by
them as covering a great sacrificial altar, on which had been kindled intense fires,
resulting in the breaking up of the specimens deposited thereon.
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The conditions found in Mound No. 8 were exactly duplicated in the Tremper
mound, but the complete examination of the latter showed that the conclusions
drawn from the partial explorations by Squier and Davis were not warranted.
(Mills 1916:239-240).
With the close tie between the two sites safely established, it appeared that the
structural evidence beneath the Tremper mound satisfactorily explained the “altars”
and associated features beneath the Mound City mounds. Excavation of the surviving
mounds in this group amply confirmed the conclusions drawn from the Tremper
structure and added significant new architectural details of their mortuary functions
(see Mills 1922:424, 561). Mills (1922) also determined that the “altars” of Squier and
Davis were simply crematory basins. With these data, Mills (1922:561) concluded that
the pre-mound structures were sacred and connected with the cremation of the dead
and their preparation for final burial.
Despite the fact that the excavations by Mills at Mound City contributed much
to our knowledge of the structures beneath the mounds and the internal arrangement
of features, many questions remained unanswered and became more pressing as
archaeology advanced. Mills’ report implied that the buildings were flimsy structures
approximately circular in ground plan, if not simple enclosures (see also Shetrone 1930).
This impression is conveyed rather strongly by the lack of orderly arrangement to the
structure interiors, compared to say, the better excavated Adena structures (cf. Webb
and Snow 1945). As further contribution to this image, Webb (Webb and Snow 1945:191)
advanced an elaborate argument against the specialized purpose of the Hopewell submound structures at Hopewell, Mound City, and other centers. The crematory basins
became merely fireplaces in ordinary habitations and the location of the crematory
process became located elsewhere, except for the final burial (Brown 1979). His views
on the functional purpose of the structures were extreme, even for that time (Morgan
1946). Not only did Webb neglect to mention the observations of both Mills (1922:562)
and Squier and Davis (1848:159) that fragments of basins were found with cremation
burials, but Morgan (1946) and Baby (1954) found ample opportunity to challenge Webb
on other grounds. Nevertheless, substantive evidence of formal architecture remained
to be collected. With these questions in mind, the 1963 investigations were undertaken in
the belief that more evidence could be gathered on architecture to resolve this problem.
This faith was amply rewarded with detailed archaeological data that conclusively
resolved the questions that Mills left behind and Webb exploited. At the same time it
was possible to reconcile the work of Mills and Shetrone with that of Squier and Davis,
while revealing many new details respecting sub-mound mortuary structures.
First, it was discovered that the sub-mound structures were laid out in a highly
formal pattern. The examples recovered in 1963 (mounds 10 and 13) were particularly
regular. Second, the structures found in that year were oriented on the long axes and
suggested more than one pattern of sub-structure arrangement. Finally, the presence
of two or more patterns of structure arrangement pointed to a hitherto unrecognized
principle that could possibly explain the unusually large concentration of mounds at
the site. On the basis of the finding that the sub-structures offered so much information
on earthwork arrangement, a series of questions was advanced that laid the basis of all
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subsequent investigation of mound locations. In the first public announcement of these
findings, Baby and Brown (1964) stated
Since one alignment was replaced by another at the same locus, it is logical to infer
the possible replacement of one ceremonial center by another [in a sequence],
that is perhaps developmental in scope. Indeed, one plausible explanation for
the large number and seeming irregular arrangement of mounds in this group
is the result of the superposition of two different alignments of mounds and
their underlying structures. If the alignments of the two superimposed houses
are correctly interpreted, then the relative order of the two plans may be
postulated. The lower house of mound 13 and the house of mound 10 belong to
an arrangement in which the axes of the charnel houses are arranged in a northsouth direction and perpendicular to the central east-west axis of the mound
group, which is through the gates of the embankment. Following this would have
been an arrangement in which the outer group of houses were subordinate (in
a radial alignment) to the central cluster of three, especially the largest, mound
7. Hence, there may have been at Mound City an evolution from an unranked
arrangement to a ranked arrangement, and one that would have reflected the
evolution of Hopewellian social organization during the Hopewellian period.
Subsequent investigations by Baby and others were directed largely toward
solving these problems, chiefly locating the positions of the sub-structures and the
orientation of the longitudinal axes. The report by Baby and Langlois (1977) summarized
the accumulated information on these sub-structures.
1. There is considerable variation in overall form and in the arrangement of internal
posts. Certainly, Mills’ concept of circular houses is invalid.
2. The pattern of double sidewalls with single end walls, once thought to be
standard, is not necessarily typical.
3. There appears to be deliberate orientation of the structures. “The matter of
deliberate orientation of the structures beneath the mounds at Mound City
was first [sic] suggested by Brown and Baby (1966:50-52), based upon the
1963 findings. Subsequent excavations seem to confirm the concept. With the
exception of the house under Mound 11, which had only a single door in the
east wall, all of the structures are oriented either upon some specific feature or
in a north-south direction (Baby and Langlois 1977:29).
Impact of Land Use
During the period of investigation by Squier and Davis, the Mound City
earthworks were forested. Their map shows the earthworks within a tree-covered tract
and their text states “after the fall of the leaves, a full view of every part of the work
and of its enclosed mounds is commanded” from the summit of Mound 7 (Squier and
Davis 1848:55, Pl. XIX). A clearer view of what this forest cover looked like is afforded
by the Davis manuscript collection in the American Antiquarian Society. An unlabeled
sketch of a cluster of mounds in a woodlot is probably a drawing of mounds 7, 13, and 18,
10
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Table 1-1. Mound Site Information Recorded from the Mound City Group.
Mound

Squier & Davis

Mills & Shetrone

Baby & Associates

1

Altar md, w/section

no trace

Structure plan

2

Altar md, w/section

plan w/post pattern

not investigated

3

Altar md, w/section and floor

plan w/post pattern

not investigated

4

section

no trace

Structure plan

5

Altar md

no trace, but mapped

Structure plan

6

Anomalous md

no trace

Structure plan

7

Altar md, w/section floors & patterns

plan w/2 superimposed

not investigated

8

Altar md, w/section

plan w/post pattern

Structure plan (2nd?)

9

Anomalous md

basin

Structure plan

10

--

not investigated

Structure plan

11

--

no trace, but mapped

Structure plan

12

--

plan w/post pattern

Structure plan

13

--

plan w/post pattern

2 Structure plans

14

Small md

not investigated

Structure plan

15

Small md

uncertain location

Structure plan

16

Small md

not investigated

Structure plan

17

--

uncertain results

Structure plan

18

Altar md, w/section

plan w/post pattern

not investigated

19

Small md, w/section

no trace

Structure plan

20

Small md

uncertain location

Structure plan

21

Small md

--

Structure plan

22

--

not investigated

Structure plan

23

Small md

--

Structure plan

24

--

basins*

--

25

Small md**

plan w/post pattern

--

* mistaken for #21
** mistaken for #22

with 21 in the foreground. The tree cover shown is of a mature forest of high-standing
trees with a negligible understory. Some parts of the site may have been more difficult
to gain access to, specifically in the southeast corner where the two men failed to notice
a borrow pit outside the enclosure’s corner. After this early work, the site was brought
under cultivation, although it may have been kept fallow when the fields of the area
were used in military drill practice. Just before the Army took possession to build Camp
Sherman, a photograph was taken of the central three mounds (Mills 1922:423). Plow
action evidently had decreased the height of these tall mounds. A measure of the height
decrease that a half-century of plowing had managed to inflict on Mound 7 is the 7 ft.
10 in. difference between the measured depth from the summit to the floor recorded
by Squier and Davis and by Mills and Shetrone (Mills 1922:488). The reduction was to
30% of its original height. Other mounds presumably suffered comparable reduction.
The small mounds that were less than 3 ft. high may even have disappeared as obvious
surface features.
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Although the impact of the camp construction was considerable (Figure 1-3), the
site suffered further impact after the salvage excavations of Mills and Shetrone. First, the
site was graded and the basements, grease traps, latrines, and “other depressions” filled
(Spetnagel 1926). Less grading had to be accomplished than might seem to have been
necessary because, as Spetnagel (1926:643) notes, “Bluefield and Steubenville streets
were easily eliminated because they [were] merely graveled drives.” Far more destructive
in impact was the plowing undertaken to find previously unlocated mounds and other
features of potential interest.
Section N, that is the portion thereof on which the mounds are located, and the
entire strip of land lying between the railroad and the river, from East Liverpool
Street south to Bluefield Street, was deep plowed, the object of this being three
(Spetnagel 1926:641). [Further] In plowing the above areas, all ditches and
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Figure 1-3. Camp Sherman Features on the Earthworks.
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roadways which will not be desirable in the park plans, were deep plowed and
leveled (Spetnagel 1926:642).
The restoration program was simple and expedient at the beginning. Spetnagel
(1926:642) stated that
No attempt was made to complete the restoration of any given mound, but all of
those whose location was evident, in Section N, received their quota of broken
concrete from latrine bases and a considerable amount of grading by scrapings of
adjacent earth.
This minimal effort achieved the “restoration” of 24 mounds and the surrounding
embankment. Certain compromises were made.
On its south side, a slight compromise from its [the wall’s] original position was
made, in order that advantage might be taken of the adjacent graveled driveway
(Bluefield Street), which, owing to the fact that it passes through the mound area,
was undesirable and unneeded. Thus in one operation, material for construction
of the Wall was secured and the roadway disposed of (Spetnagel and Shetrone
1927:644).
A panoramic view of the restored mound center is pictured in Shetrone (1930:212213). During the 1930s, opportunity arose to augment the restored mounds in an effort to
bring them up to “size.” In many
cases, such as the restoration of
Mound 10, the additions were
overdone and created mounds
larger than Squier and Davis
recorded. The later additions are
easily identified archaeologically.
Black clayey loam was used
in this project that is totally
different from the red-brown
gravelly soils that naturally occur
at the site. This same project was
responsible for adding greatly
Figure 1-4. Aerial View of Mound City shortly after
to the Southeast borrow pit fill.
Restoration Work was completed.
Figure 1-4 shows Mound City
after the Camp Sherman features
had been demolished and the initial restoration activities were complete. Mound City
was established as a National Monument in 1923 by President Warren G. Harding under
the Antiquities Act of 1906.
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Chapter 2

ENVIRONMENT AND GEOGRAPHICAL CONTEXT3
Martha Potter Otto
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Mound City is located on the second terrace of the Scioto River Valley, which
is about 3 miles wide (Figure 2-1). This broad valley was created as a glacial meltwater
channel of the Scioto Lobe of the Wisconsin glaciation. The Scioto River is one of the
few south flowing rivers in Ohio whose headwaters lie north of the edge of the glacial
till sediments laid down in the last glaciation. On either side of the valley are prominent
hills, those to the south reaching 600 ft. A few miles to the north, hill country, which
surrounds the valley, gives way to the undulating plains of the Till Plains Province
(Hammond 1963). Relief in the hill lands range from 300-500 ft, with less than 20% of
the land classified as gently sloping. Ross County lies across three major physiographic
zones that become progressively more rugged: the Till Plains (northwestern third of the
county), the Glaciated Allegheny Plateau (central third), and the Unglaciated Allegheny
Plateau (southwestern third) (Hyde 1921; Peattie 1923:Figure 1).
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Figure 2-1. Mound City within the Scioto River Valley.
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Mound City is located in the central area. Before the advent of glaciation, this
region was drained by the Teays River, which flowed diagonally across the county from
southeast to northwest. During Deep Stage times associated with the Kansan glaciation,
the Teays system was radically altered and replaced in central Ohio by the Newark River.
This waterway cut a new channel from north-central Ohio through northern Ross
County where it intersected a portion of the existing Teays Valley and then continued
in its southward flow. Bourneville Creek, predecessor of Paint Creek, which intersected
the Newark River near Mound City, drained western portions of the county. During
both the Illinois and Wisconsin glaciations, northern Ross County was covered with ice
(Stout, VerSteeg, and Lamb 1943:Maps 4-7). Only after the retreat of the Scioto Lobe of
the Wisconsin ice, beginning about 17,000 years ago (Goldthwait 1959:211), would the
Ross County area be suitable for habitation. Additional details regarding the geology of
Ross County can be found in Quinn (1974).
Soils
The surface soils at Mound City have been classified as Fox gravelly loam, one
of a series of loams developed on the calcareous gravels of the Pleistocene terraces of
the “second bottom” (Smith 1962:17-18). At the site, the A horizon is a brown loam. The
subsoil (B horizon) is a dark yellow gravelly clay loam that is strongly acid. This stratum
overlies a deposit of unconsolidated dolomite cobbles and gravel. The lower boundary
of the B horizon with the C horizon is abrupt and well marked in color, structure, and
texture. The contact is uneven and consists of an undulating interface with numerous
pendants of B horizon extending over 12 in. in the C horizon gravel. The soil is very
well drained.
Glacial deposits of calcareous gravel and sand remaining in the Mound City
area after the demise of the Wisconsin ice formed the parent material for the GenesseeFox soil association that characterizes the Scioto Valley. Genessee soils occur on first
bottoms and are nearly level, highly fertile, well drained, and light colored. Fox soils are
moderately fertile, well drained, moderately acidic, and level to steep in slope. They are
also light colored (Smith 1962). Currently Genessee soils are being cultivated, as are the
Fox soils where they are level; steeper exposures of Fox soils are generally forested.
Vegetation
Ross County supports a varied range of forest types resulting from differences
in drainage, soil type, direction of exposure, and topographic situation. According to
Gordon (1966), there were originally six distinctive vegetation zones within the county.
Bottomland hardwood forests were present along the Scioto River. In Gordon’s (1969:73)
estimation, “no sites [compared to the bottomlands] were so favorable for the growth
of a wide variety of timber species outside of the mixed mesophytic forest region and
the oak-sugar maple forest region of Ohio. These areas also supported magnificent wild
gardens of colorful flowering plants and woodland ferns.” Bottomland hardwood forests
are quite variable in their composition, but Evans (1917:11-12) identifies sycamore, black
and white birch, ash, buckeye, and beech as existing along the Scioto when the earliest
settlers penetrated the area in the late 18th century.
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Paralleling both sides of the bottomland hardwood zone north of Chillicothe
and continuing south along the eastern margin of that community were oak-sugar
maple associations. Dominant species included white and red oak, black walnut, sugar
maple, white ash, red elm, basswood, and bitternut and shagbark hickories. According
to Gordon (1969:92), Native Americans and early settlers recognized oak-sugar maple
forests as identifying particularly fertile land that was well suited for agriculture. Mixed
mesophytic forests where no single species dominated existed in the Chillicothe area, in
several portions of southwestern Ross County, and in a large tract east of the oak-sugar
maple community on the east side of the Scioto River. Various combinations such as
oak-chestnut-tuliptree, oak-hickory-tuliptree, white oak-beach-maple, and hemlockbeech-chestnut-red oak characterize such zones.
Somewhat more removed from the immediate Mound City area are mixed
oak forests characterized by various combinations: white oak-black oak-hickory and
white oak . On ridge tops of the unglaciated Allegheny Plateau, which would include
southeastern Ross County, were forests of white oak-black oak and oak-chestnut along
with dogwood, sassafras, and several species of pine. Beech forests dominated by beechmaple combinations occupied southwest Ross County in the Paint Creek drainage. Beech
and sugar maple identify the association as well as “wet” beech in poorly drained areas.
Finally, the wettest areas along Paint Creek and North Fork Paint Creek are prominent
localities for elm-ash swamp forests. Common species are white elm, black and/or white
ash, and silver and/or red maple. Cottonwood and sycamore grew in very wet areas.
Although not identified specifically by Gordon (1966), there is historic documentation of
prairie in the vicinity of Chillicothe. County histories (Williams Brothers 1880:47; Evans
1917:168-169) describe the first settlement in Ross County, established by Nathaniel
Massie in April 1796, along the Scioto near the mouth of Paint Creek and known as
Station Prairie. The accounts describe how the early settlers proceeded to plow and
plant their crops in the fertile grasslands.
The primary reason for enumerating the various vegetations zones in the Ross
County area is to demonstrate the diversity of plant associations near Mound City.
Aside from the food and fiber provided by the forests, these zones formed habitats
for numerous species of mammals, amphibians, reptiles, birds, fish, and mollusca. A
measure of this diversity can be seen in the tabulation of 49 species of vertebrate fauna
present at the McGraw site (Parmalee 1965:115-124), approximately 2 miles southeast
of Chillicothe along the Scioto River. McGraw has been recognized as a “farmstead” occupied for a relatively short period of time during the mid-5th century
A.D. (Prufer 1965:105).
The inhabitants not only availed themselves of the various animals in the region,
but also collected hickory nuts, walnuts, acorns, hackberries, and plums (Yarnell
1965:113-114). The cultivation of maize is more problematical (Ford 1979). Although
12-row corn is claimed to belong with the Hopewellian occupation of the McGraw site
(Cutler 1965:107-109), it is absent from all except one site (Niquette, Clay, and Walters
1988). All told, maize economy can be described in Cleland’s (1966:44) terms as “diffuse”
and this term could probably be applied to the builders of Mound City as well.
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Chert Resources
The most significant mineral resources in the area were flint or chert. Although
Stout and Schoenlaub (1945) do not identify any specific outcrops of flint within its
boundaries, the county’s position in the central Scioto Valley puts it in relatively close
proximity to the Zaleski flint sources in southern Vinto and northern Jackson counties,
particularly via Salt Creek and its headwaters (also a source of salt as the name implies).
To the west, Bisher flint was available in the Hillsboro area of Highland County (Stout
and Schoenlaub 1945:17-20). Somewhat farther afield were the Vanport sources at Flint
Ridge in Licking and Muskingum counties and Upper Mercer outcrops in Coshocton
County. Both types also occur in southeastern Ohio, notably Hocking County (Stout
and Schoenlaub 1945:41; Shaune M. Skinner, personal communication 1979). Even
so, an important lithic source was pebble chert available in gravel deposits and along
streambeds (Prufer 1967b:271-272). Plenty of water-worn and highly patinated gray
nodules of Delaware chert are present in the fields on the terrace north of Mound City.
Both worked and unworked material of the same chert was recovered in the excavations.
Material with the distinctive hard cortex of these river cobbles can be identified in the
lithic assemblage from the excavations (Vickory 1983; see Appendix A).
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THE RECENT EXCAVATIONS
Initial Objectives
The initial objective of the 1963 work was to explore the grounds of the
monument for whatever traces of prehistoric Hopewell occupation remained from the
intense activities of the 1920s. Until the commencement of these excavations it was
uncertain whether Hopewell features were still present for excavation and study. It was
widely thought that what was left after the destructive effects of Camp Sherman had
been salvaged in Mills and Shetrone’s investigations.
Preservation
It was quickly discovered that many aboriginal features remained essentially
intact (Figure 3-1). Not only had many remained undiscovered, but also those that
were encountered were often excavated incompletely leaving ample material to check
the earlier work. All this would not be possible were it not for the excellent qualities
the clay and gravel-rich soils had
for preserving archaeological
features. There are several reasons
for this excellent preservation.
First, the Camp Sherman buildings
were erected on wooden pilasters
that were not deeply set into the
ground. Typical placement of
pilasters on shallow footings is
shown in the photograph of the
excavations next to a barracks
(Mills 1922: Figure 18). Second,
surface grading for the camp was
light and superficial. It consisted
mainly of filling in roadbeds and
knocking down the upper parts
of mounds and earthworks. The
result was an obliteration of many
surface features. Only half of the
mounds could be traced on the
ground in 1920 (Mills 1922: 428).
The damage was less extensive
than was apparent from the
Figure 3-1. Mills’ Unpublished Plat Map of the Mound City
Group in 1920-22.
surface since the mound bases
and the sub-surface features often
remained intact. Actually, the
destruction caused by surface construction was light compared to the damage done by
latrine pits and bedding trenches for water and sewer lines. As the excavations in 1963
progressed it was apparent that large parts of the aboriginal features remained intact,
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and the impact of camp construction was to destroy bits and pieces of the sub-surface
features. Furthermore, the excavations of 1920-1922 turned out to be selective in location
and incomplete in scope and execution.
The First Season of 1963
The excavations initially focused on the southeast corner of the restored
embankment because it was determined this was a good area to both experiment with
field methods and search for traces of the original embankment. No features were
reported here after the 1922 fieldwork when embankment restoration was undertaken
(Spetnagel and Shetrone 1927:644). The embankment along the south side had not
restored in its original location, but opportunistically in a different location. The
original alignment was not used in the reconstruction because the rebuilding team
found it more expedient to make use of the Bluefield Street roadbed rather than the
true alignment. Hence work here would satisfy an obvious need to identify the correct
southern alignment of the embankment. The first excavation grid (A) was laid out in
the southeast corner of the embankment and oriented to intersect the corner at right
angles. The plan was to expose a large continuous area in order to thoroughly search for
prehistoric features. Starting on the west side the recent age of the existing embankment
was quickly confirmed by the presence of coal, cinders and historic materials. In the first
few weeks of excavation, methods for distinguishing soil differences were identified as
were the differences between prehistoric and Camp Sherman period features. The camp
features were easy to identify because they contained liberal quantities of coal and
cinders, in addition to occasional nails, iron hardware and tarpaper.
The base of the original embankment was located after a lengthy search east of
the railroad tracks where its buried base was found to contain an identifiable midden.
When Grid A was extended to continue tracing the embankment base, a borrow pit
was discovered beneath a gentle surface swale. This pit became the Southeast Borrow
Pit. When it became apparent that the embankment could be followed from traces in
excavation profiles exposing the outer edge of the earthen wall, balks were left between
squares in the area where the embankment was anticipated to be. From this strategy it
was possible to follow the course of the original embankment west of the tracks and to
the point where it straightens to form the south embankment wall. At the point where
the wall straightened, another grid (C) was established parallel to it in order to place
sections perpendicular to the wall along its course. Grid B was established parallel to the
east embankment, but was never used.
At the same time the embankment was being traced and the borrow pit was being
excavated, the presumed passageway through the east embankment was tested in order
to determine the archaeological authenticity of this position. In 1963, the location of the
restored east gateway differed from the position on the Squier and Davis map(Figure 3-2).
A limited test of this feature confirmed the suspicion that this gap was not aboriginal,
there is no indication of a prehistoric opening at this location. Instead, a Camp Sherman
water line was found to have crossed the embankment at this point. From this we can
suppose that during restoration the declivity a bedding trench would have made in the
embankment was probably mistaken for the eastern opening (Hanson 1966b). Since the
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Figure 3-2. The Mound City Earthworks, Enlarged from Squier and Davis (1848 Pl. XIX).

1963 investigations, additional excavation in the center of the east embankment revealed
a prehistoric opening where Squier and Davis had indicated (Hanson 1966b).
The positive results of the embankment area excavations encouraged further
exploration of Hopewell features elsewhere. The first objective was to find the location
of Mound 10, which Squier and Davis’ map shows to have been located in the south
east corner of the enclosure. At this point in the explorations it was not clear what the
remains of a mound would look like. However, shortly after a portion of the sub-surface
of Mound 10 had been stripped in the right-of-way of a camp road, exposure to weather
revealed a clear alignment of post molds that became the first clue as to how a mound
location could be rediscovered. The remainder of the structure was recovered by careful
stripping of the topsoil and disturbed earth underneath by shovel scraping. The scraped
surface was then wetted and dried repeatedly until dark stains emerged, which were
investigated to determine whether they were features or not. After the substructure of
this mound was discovered the excavation was pursued to uncover as much as possible
of the sub-mound features since none of the mound itself remained. The investigation
was rewarded with the discovery of a complete post pattern and two floor features that
escaped destruction. With this success, it became possible to formulate an excavation
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procedure that would allow for systematic investigation of all Hopewell features at
the site. After the Mound 10 area was investigated, all of the sub-surface in Grid A was
scraped and searched by the wet-dry-and-scrape routine. As a result, both prehistoric
and army camp features were discovered. The latter could be successfully distinguished
from prehistoric features by darker fill, inclusions of coal and cinders, and by occasional
historic artifacts. The post molds were often square in cross-section.
Two more projects were initiated. One was to relocate the southern alignment
of the embankment. Grid C was laid out, as discussed above, at right angles to the
presumed course of the wall, and several 10-foot wide test trenches were made at 100
ft. intervals at points where embankment remnants appeared on the surface. The
embankment was only found at the west end, where two middens were incorporated
into the embankment fill.
The second project involved excavation of part of Mound 13 to locate the position
of the “Mica Grave” found in 1920. The purpose of this investigation was to gather
data for reconstruction of an outdoor exhibit. Grid D was laid out for this project as an
extension of Grid C. The southern half of the restored mound was removed by power
equipment to within 6 in. of the surrounding ground level. Here, a large area measuring
60 by 40 ft. was prepared for shovel stripping. The stripping procedure at Mound 13
was slower and more tedious than at Mound 10 because of the presence of backfill that
included cremation debris, ash, and mica flakes left behind in the 1920/1921 operations.
After the mica grave was located and the prepared area was completely searched, an
attempt was made to extend investigation into the un-stripped area over the mound
location. Much additional information was recovered on stratigraphy and the extent of
the structures underlying the mound. However, the 1963 excavations closed before all
of the units could be completed. An important contribution to our information on the
mound was the discovery of the foot of the gravel mantle surrounding the structures.
This remnant of the mound was traced beneath the sod of the unexcavated area to
determine its continuity.
The final phase of work was devoted to reconstruction of the two mounds, the
SE Borrow Pit, and the south embankment to more closely approximate the size and
location of the original earthworks. As a result, important corrections were made that
produced a closer resemblance to the earthworks mapped by Squier and Davis.
The 1963 excavations were geared for stripping large areas by a crew of 10
to 20 men. Grids were divided into 10-foot square units so that a large area could be
exposed, and balks were left in place so that stratigraphic control could be maintained.
In some areas, such as the SE Borrow Pit excavations, only the transverse NW-SE balks
were retained after the basic stratigraphy was established. All balks were removed
at the completion of the units to allow recovery of artifacts in situ and to search for
features. Units were stripped in 6 in. levels except where excavation followed important,
recognizable natural layers. Mattocks and shovels were used for general excavation.
Screens were used in the excavation of the borrow pit, the southwest corner, and the
southeast embankment. The midden features and the features of Mounds 10 and 13 were
excavated by trowel. In stripping extensive areas with shovels it was found that by leaving
these stripped and cleaned areas free to weather, the newly exposed clay loam and clay
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gravel became more clearly differentiated in color and texture. As a consequence it was
possible to detect disturbance in the subsoil and to distinguish intrusions from cultural
features. This insight was not appreciated at first, and it was only recognized when the
post pattern beneath Mound 10 was revealed through weathering of the fresh subsoil
in the roadway of old Toledo Ave. Evidently, sediments with different clay content were
subject to color enhancement after several sequences of dampening and drying out
(a good rain is helpful). Even features containing charcoal were far better delineated
after the treatment of alternating wetting and drying out. Most of the attention in this
investigation was directed towards finding and confirming post molds. Since their
presence constituted important evidence for the presence of prehistoric activity, all post
molds were sectioned longitudinally. Those in the walls of the sub-mound structures
were sectioned along a line parallel or concentric to the outer line.
Profiles were drawn of most of the sections through the borrow pit, the southeast
and southwest portions of the embankments, and in the few selected profiles left
standing in the Mound 10 and 13 areas. A plat map was kept up to date in the field
and this map was consulted regularly to set the course of excavation and to interpret
features in the field.
The 1964 to 1966 Seasons
In this period archaeological investigations were conducted on a small scale
by a NPS professional archaeologist resident at the monument. The Ohio Historical
Society administered the contracts for this work. A modest program of re-examining
the location of mounds and other features of the earthwork was inaugurated. The first
season sought to determine the location of Mound 4, which should have been positioned
within the enclosure just north of Mound 13 according to the map published by Squier
and Davis (1848). This excavation was performed under the field direction of Richard
Faust (1966) and was conducted entirely by hand-stripping the sub-surface. Portions of
a sub-mound structure foundation were found to mark the former position of Mound 4.
In 1965 attention turned to Mound 5 because Mound 4, with which it was
paired on the Squier and Davis map, had been relocated the previous year. Since Squier
and Davis (1848) state that the two mounds touched each other, Mound 5 would have
to be relocated in conformity with the new position of Mound 4. Grid (“Section”) F
was established to control the excavation in the northwestern corner (Hanson 1965).
Mound 4 was used as a fixed point on the Squier and Davis map to project the location
for Mound 5. Lee Hanson discovered a sub-mound structure foundation marking the
former location of this mound. A large oval pit 4.9 by 3.4 feet located in the center of
the structure was identified as the work of Squier and Davis. Since it contained neither
aboriginal nor Camp Sherman materials, the pit was unlikely to belong to either of
these two periods. Mills stated that he failed to relocate this mound. The pit’s central
position is consistent with the digging strategy of the 1845 investigations. This discovery
contributed greatly to confirming the identity of the sub-structure found in Grid F as
the same location of the earthwork Squier and Davis label as Mound 5.
In this same season trenches were cut in the northwest corner of the enclosure
embankment in an effort to determine the likely alignment of this feature. The Squier
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Table 3-1. Excavation Units and Associated Major Features.
Year

Grid
Area

Mounds and Major Features

Source References

1963

A

Md 10, SE Borrow Pit, SE Embankment

Brown & Baby 1966

B

East Embankment (not used)

Brown & Baby 1966

C

South Embankment

Brown & Baby 1966

D

Md 13, Md 12 (pt)

Brown & Baby 1966

1964

E

Md 4

Faust 1966

1965

F

Md 5, NE Borrow Pit, NE Embankment

Hanson 1965, 1966a

1966

?[G]

East Embankment

Hanson 1966b

1968

H

Md 17, Md 23

Saurborn 1968

1969

I

Md 1, Md 19

Baby, Potter & Koleszar 1971

1970

J1

Md 20

Baby, Potter & Koleszar 1971

J2

Md 6

Baby, Potter & Koleszar 1971

K1

Md 12

Otto 1980, McCullough nd

1971

K2

Md 16

Otto 1980

K3

Md 11

Otto 1980

[X]

Northeast Embankment

Drennan 1972

[Y]

Southeast Embankment corner

Drennan 1972

1973

L

Md 15

Drennan 1974

1974

M1

Md 22

Baby, Drennan & Langlois 1975

M2

Md 14

Baby, Drennan & Langlois 1975

1974

N

Md 21

Baby, n.d.

1975

O1

Md 9

Baby & Langlois 1977

O2

Md 8

Baby & Langlois 1977

-

SW corner, extra-mural

Brose 1976

1972

1976

and Davis map shows the embankment to be symmetrically arranged through its major
axis and to have corners that were roughly the same in curvature. Re-examination of
the northwest corner revealed that the restorers confused a portion of Mound 5 with
the embankment. The Northwest Borrow Pit was also reopened at this time to discover
largely sterile gravel fill on top of a thin deposit of organic soil lying at the base of the pit.
In the Fall of 1966 the eastern gateway was reinvestigated. Since the 1963
investigations had disposed of the antiquity of the restored gateway as an artifact of
a water line bedding ditch, the true location lay in abeyance. It was projected as lying
midway between the two borrow pits on the east side of the enclosure. The excavation
unit is labeled Grid G although this name is not applied in the report (Hanson 1966b).
Excavation disclosed the gateway in the projected location with a 20-inch high basal
portion of the embankment in place.
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Subsequent History
In the Spring of 1968 Ray Baby took over field supervision of the Ohio Historical
Society projects at the monument. Projects continued to focus on re-examining the
location of the remaining mounds within the enclosure. After the success of relocating
Mounds 4 and 5 in the northwestern corner, the task turned to the problem of the
northern tier of mounds, which were restored in conspicuously different positions than
indicated in the plan printed by Squier and Davis (1848, Figure 3-2). In this season, Grid
H was laid out in the northern section in an area where Mounds 23 and 17 were expected
based upon a projection of the Squier and Davis map onto the Camp Sherman map. A
sub-mound structure was uncovered in the bulldozed strip of Grid H that answered to
the Squier and Davis Mounds 23 and 17. The excavators were evidently not cognizant
that the former was quite differently located from Mills’ Mound 23, which he plots and
illustrates as lying partly beneath a barracks far removed from the location of Grid H.
In the Fall of 1969 the Ohio Historical Society turned attention to the location
of Mounds 19 and 1 in the northern tier. They were located by stripping an area of one
foot of surface sediment in an area of Grid I. The mound locations were estimated by
assuming that they were located the same distance from each other as Mounds 23 and 17
were found to be. This assumption was supported by the map published by Squier and
Davis that showed all four of these mounds positioned equidistant from each other and
in a straight line.
The 1970 project to relocate the original positions of Mounds 20 and 6
materialized after comparing the same Squier and Davis map to the restored locations of
these mounds. Careful examination of a color aerial photo taken in 1966 of the Mound
City Group and subsequent ground inspection revealed two slight elevations just south
and southeast of the 1925 restoration of Mounds 20 and 6.
Field investigations followed through with the supposition that these elevations
were the remains of these two mounds by laying out two 60 by 80 ft grids (J1 and J2
respectively). A common north-south base line linked these two rectangular stripped
areas. During this field season the restoration labeled Mound 24 was removed after
sub-surface examination of the south half of the area disclosed that now sub-surface
features marked the area.
The 1971 season attended to the location of Mounds 12, 16, and 11 (Otto 1980).
The Mound 12 investigation required merely rejoining the Grid D of 1963. A new grid,
K1, was created on the same alignment (McCullough n.d.). It and Mound 16 had been
restored on the locations of their respective excavations conducted in the 1920s. The
location of Mound 11, however, required the aid of the Squier and Davis map. The
general position was projected from Mound 1 on the basis of the mapped location, and
the specific position was pinpointed by a slight elevation in the projected area.
The work conducted the following year responded to a different necessity than
that of repositioning the mounds more faithfully to archaeology. The railroad spur that
traversed the park on the east side had been abandoned. As a result it became possible
to remove the roadbed and to close the gaps in the enclosure through which the rail
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line traveled. Before this work was undertaken these sections in the southeast and
northeast corners of the embankment were investigated with the assistance of power
equipment. Two grids were laid out in these locations. Since they were undesignated I
have labeled them as Grid X for the northeast and Grid Y for the southeast. The latter
was accomplished readily by tying into the edges of Grid A that ran up to the ties on both
sides of the roadbed (Figure 8-11). After the ties and ballast were removed the subsurface
was shovel-scraped. In the southeast corner it became possible to fully retrieve the
inhumation discovered in 1963. Although little else was discovered, these investigations
into the road bed disclosed that all traces of the embankment had been destroyed,
although the depth of the disturbance was not great. Grid X, on the other hand, was
established anew with a base line established off of the Mound 11 grid (Drennan 1972).
Investigation into this section of the embankment disclosed the following:
Embedded into the subsoil were the impressions of railroad ties that had been
removed, evidence of an earlier railroad bed below the one that recently existed.
To the west of these old bed impressions were visible the impressions of an
additional siding with one tie still in place. It was concluded that the construction
of the first railroad destroyed all evidence of the embankment at the time of its
construction. The original ties were placed directly upon a thin layer of sandy
gravel covering the undisturbed subsoil and at a later date were removed for track
repair. Several long-time residents of the area reported that the original track
was once washed out. Ballast was then deposited on the existing bed to form a
substantial base for the new track and ties. The siding that branched to the west
near the northern embankment was not replaced (Drennan 1972).
The 1973 work resumed the re-examination of the mound locations within the
enclosure (Drennan 1974). The location of Mound 15 was the subject of investigation
with the discovery of the sub-mound structure foundation as the objective. This mound
was chosen for work because the 1925 restoration was positioned south of Mound
7 whereas the Squier and Davis map depicts it south of Mound 18. As in previous
reinvestigations of mound locations the positions were established by projections on the
basis of securely established mounds on the Squier and Davis map. Mounds 10 and 17
were used to plot the angle to Mound 15 as shown on the aforesaid map. Grid (“Section”)
L was established from a new monument (D).
The objective of the Spring 1974 work was the re-examination of Mounds 14 and
22 (Baby, Drennan and Langlois 1975). As in most other cases the existing restorations
were not of any use. Their positions were questionable since Mills (1922:428) specifically
notes that he failed to find the sites of these particular mounds. More promising locations
were projected on the basis of the relative positions to archaeologically fixed locations
on the Squier and Davis map. The archaeologically re-established eastern gateway was
used as the fixed point. Two grids, M1 and M2, were established for investigation of
Mounds 22 and 14 respectively. Mound 14 lay partly within the roadbed of the railway
spur (Drennan 1972: Figure 1).
Work in the Fall 1974 of was on the re-examination of Mound 21 (Baby, n.d.).
Un-reported notes indicate that undertaking the re-examination of the position of
this mound relied once again on projections from archaeologically fixed positions on
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the Squier and Davis map. This time Mounds 7 and 9 were used to find Mound 21,
which is mapped midway and just southeast of a line drawn between the two. Mills
(1922) also located Mound 21 with a sub-mound structure. It was, however, located
about 180 ft WNW of the mound in Grid N. It is evident that once again archaeological
reinvestigations at Mound City disclosed the existence of sub-mound structures in
locations that more faithfully adhered to the numbered positions on the Squier and
Davis map.
The objective of the 1975 work was the re-examination of Mounds 8 and 9 (Baby
and Langlois 1977). Grids O2 and O1, respectively, were established as controls for
excavations into the remains of these two mounds.
Since both mounds had been restored by Henry C. Shetrone in 1925-26, and
appeared, by comparison with Squier and Davis (Figure 3-2), to be on their original sites,
power equipment (a front-loader/backhoe) was used to remove the restored mounds
and the disturbed overburden beneath them. The areas were stripped to a depth of 0.5
ft below the present grade, with an additional 0.5 to 0.6 feet then excavated by hand.
This excavation unit was designated Section O1 (Mound 9) and O2 (Mound 8) (Figure
3-6). For control and recording purposes, each site had a horizontal grid of 10-footsquare units, related to a master east-west base line extending through Monuments D
and E, established in 1974 (Drennan 1974). Vertical control was maintained by elevation
readings using a surveyor’s transit. Features were located by hand-scraping of the floor
surface; fill and artifactual contents were then carefully removed by hand.
In 1976 a new and very different tactic was taken to research in the monument.
Research was extended outside of the enclosure in an effort to mitigate the impact of
landscaping (Brose 1976). Subsequent research has focused on determining the extent
and degree of habitation in outlying areas of the monument (Lynott 1982; Lynott and
Monk 1985).
In the program of archaeological reexamination of mound locations after 1963,
a detailed corpus of sub-mound structure foundations was compiled that allowed for
a new perspective on the constructional history and organization of the site while
addressing the more immediate goal of repositioning the restorations with greater
fidelity to the archaeological remains (Figure 3-3). In almost all cases little remained
of the structural floors and few contained sub-floor features, even ones that has been
excavated. Although most of the structures had suffered only from the grading that
was part of Camp Sherman construction, some mounds, such as no. 8, appeared to have
been thoroughly excavated by Mills and Shetrone. Mound 12 was a principal exception
to these generalities in terms of the presence of unexcavated features and amount of
recovered materials.
Excavation Procedure
The 1963 excavations were geared toward stripping large areas by a crew of
from 10 to 20 laborers. Grids were divided into 10-foot square units so that a large
exposure could be bared between balks left in place to maintain stratigraphic control.
In some areas, such as the Southeast Borrow Pit excavations, only the transverse
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Figure 3-3. The Correspondence between the Mills Mound Plat and Subsequently Fixed
Mound Locations.

northwest-southeast balks were retained after the basic stratigraphy was established
(Brown and Baby 1966). All balks were removed at the end to recover artifacts in situ
and to search for features. Units were stripped in 6-inch levels except where excavation
followed recognized natural layers that were important. The 1963 excavation grids and
subsequent excavation grids are depicted in Figure 3-4.
Provenience Units
A word is required to explain the organization of provenience units used below.
Each of the mounds are reported in terms of the sub-structure floors, mound fill, their
component features and post molds, and areas in and around the mounds not covered by
these two primary proveniences. In Mounds 7 and 13 the upper floors are distinguished
from the lower where possible. Burials on the floors of sub-mound structures, deposits
without human remains, and crematory basins are distinguished. Intrusive burials that
were not integrated into the numbering sequence of Mills (1922) are designated “XB”
series, except Mound 8 and Feature 59 of Mound 13.
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Other locations are organized in functional units rather than the unit squares,
levels, and feature numbers that were assigned in the field. Although the field
proveniences are primary units of recovery, analysis requires that these recording units
be replaced by their functional equivalents, which are distinctly bounded physical units
in most cases. These macro-units include three discrete buried middens (Features 4, 35
and 36) and a scattered sheet midden outside of the southeast corner of the embankment.
Because the three middens were sealed beneath or within the base of the embankment,
they have a high degree of stratigraphic integrity. Certain features are singled out for
separate tabulation. They include the rock-heating pits and fire-cracked rock clusters
found in a few locations in the 1963 investigations and the primary inhumations
discovered outside the northwest and southeast corners of the enclosure wall and in
intrusive mound locations. The remaining elements of the intact proveniences are
Fig. 3-7. Plan of Excavation Grids Employed in Field Investigations.
tied to the major earthwork parts and their stratified layering. These units include the
two borrow pit fills and two sections of the embankment (south and southeast corner)
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that produced material in the fill. In the case of the Southeast Borrow Pit, the fill can
be divided into prehistoric and recent fill layers. The former is equivalent to the first
two units of red brown loam and gravelly loam; the latter the second two layers—one a
Camp Sherman addition and the other a National Park Service fill zone. The balance of
references is to locations with lesser security. Unfortunately, the provenience list could
probably be longer if the find-spots alluded to in the report on the 1920-22 investigations
had been preserved with the specimens. As it is, proveniences for many of the grave
goods have to be inferred from the publication.
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Chapter 4

LAYOUT OF THE EARTHWORKS
The Earthworks
The Mound City earthworks consist of a compact group of at least 25 mounds
enclosed within an oblong earthen embankment (Figure 3-1). The area within the
embankment currently encloses 15.6 acres according to a pedestrian circuit that Jarrod
D. Burks, then of the National Park Service, took using a Trimble ProXR. This figure
is considerably greater than the 13 acres noted on the map of Squier and Davis (1848)
(Figure 3-2). An incomplete draft map was closer to the present estimate with a figure
of 16 acres (Figure 3-6). As far as it has been determined the known cultural occupation
is confined to the area of the enclosure and the borrow pits along the outside of the
embankment. Within the enclosure the 23 restored mounds cover a fraction of the total
area, a scant 1.74 acres (0.7 ha) according to the NPS Land Use and Topographic Survey of
1978 (Drawing no. 353/80004). James Marshall (1999: 37, 39) has measured the east-west
distance as 255 m and the north-south distance of 268 m. This compares with the eastwest scaled distance of 230 m scaled from the map in Squier and Davis (Figure 3-2).
Several key sources bear on the layout of the earthworks. Foremost is the
large-scale map published in Ancient Monuments of the Mississippi Valley by Squier and
Davis (1848), Plate XIX. Although this map is very small, it has been reprinted and used
to represent the earthworks for every subsequent field study. Mills (1922) employed
this version of the layout in preference to the map he prepared in 1921 (Figure 3-4).
Supplementing this “official” version of the original layout are (1) a sketch made by
Squier of the layout as a promotional piece for the American Antiquarian Society, (2) a
map that was the draft of the published map in Squier and Davis (1848) in the files of the
National Anthropological Archives, Smithsonian Institution, and (3) a smaller scale map
at 200 ft to the inch in the files of the same archives. The Antiquarian Society sketch,
which explicitly states that it is incomplete, differs in important details from the printed
map.4 Gateways are absent and only 22 mounds are placed within an area of 16 acres. A
new mound is placed between 9 and 12, and Mound 16 and a mound between 16 and 20
are omitted. The small-scale Smithsonian map differs from the published map in many
other details: the gateways are placed off center and the enclosure walls are too large.
In the latter map the enclosure is stated to contain 16 acres as well, although the size is
stated to be 13 acres in the drawing (no. 2) upon which the published engraving is based.
Given the differences between these maps, it would be rash to assume the “official”
version to be free of error or even to be complete.
In the twentieth century two important documents were prepared: (1) the
map of the 1921 re-investigation of the earthworks subsequent to seventy years of
degradation through cultivation and training camp construction, and (2) a detailed
survey of the Mound City Group Monument in 1978 referred to above. Although the
former map prepared by Mills was never published, this key document represents what
was identified and recovered after Camp Sherman was decommissioned. Unfortunately,
thorough investigation of all earthworks was greatly hampered by the standing barracks
4

Microfilm of Edwin H. Davis Letters to the American Antiquarian Society, Worcester, Massachusetts.
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The resulting elliptical ground plan conforms to the major axis of the final submound structure.
The Problem of the “Missing Mounds”
The actual number of mounds in the group has been uncertain from the
beginning. Squier and Davis (1848:Pl. XIX) include 23 mounds in their published plan
but state in the accompanying description that “there are no less than twenty-four within
its walls” (Squier and Davis 1848:54). Mills (1922:425, 428), Shetrone and Greenman
(1931:499) and others accepted that there were 24 mounds in the enclosure. However,
Squier and Davis (1848) do not refer to a Mound 24, unlike others such as the obscure
Mound 23 (see Table 1.1). Therefore, it would be logical to conclude, without evidence
to the contrary, that the figure of 24 mounds is simply a mistake and that the map is
the better authority. The credibility of that figure is further undermined later in the text
by the statement that 26 mounds were “embraced in one enclosure” (Squier and Davis
1848:144). Neither figure is supported by other remarks in the text, with the unfortunate
consequence that both have come under question as simple mistakes. However, the
unpublished manuscript materials lead us to entirely different conclusions. Supporting
evidence for a Mound 24 is contained in a sketch map made by Davis. The sketches
that Davis sent the American Antiquarian Society show an unnumbered mound in
the location of Mills’ false Mound 21. Since this mound is not on the published map,
suspicion is cast on its completeness. Unfortunately, the sketch showing a mound in no.
24’s position is a tracing that Davis in his cover letter cautioned was only a “sample” of
the work.
At this stage of documentary research, it is difficult to evaluate either the
published map or the manuscript tracing because of their differences in several
significant respects. But since the published map has been discovered to be faulty in
one respect, there is no barrier to regarding the text with suspicion on the matter of
the number of mounds. Within the enclosure there are 24 confirmed mounds, and two
more probably exist since Squier (1847) elsewhere cited 26. When this mound group was
reinvestigated in the 1920s, it was not possible to locate many more than half with the
methods at the disposal of Mills and Shetrone (Mills 1922). But, forty-odd years later
archaeological field methods had become refined sufficiently to permit a definitive
search for all the mounds in the enclosure.
The initial step toward accurately inventorying the mounds would be to
determine the positions of the minor mounds in the original map that could no longer
be traced on the surface. The task of relocating the 23 mounds plotted by Squier and
Davis would greatly clarify the picture by eliminating any doubts and confusion that
may linger from Mills’ investigations. The remaining area could then be searched
systematically for additional unrecorded sub-surface mound features.
The accuracy of the Squier and Davis map (with a few notable exceptions)
is demonstrated by the success with which its use allowed Baby and his associates to
rediscover all of the minor mounds on the published 1848 map. Baby took the relative
position of each unlocated mound on the map with respect to two archaeologically
confirmed mounds as the spot to search on the ground. Excavations in these locations
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confirmed that sub-surface features indicative of mounds existed in accordance with
the position recorded on the map. Thus we can be confident of the locations of all of the
23 mounds in the original map. But surprisingly, the location of at least one excavated
mound was not part of the 23 originally mapped. The mound that Mills (1922) recorded
as no. “21” is really a 24th mound because Baby discovered Mound 21 midway between
Mounds 7 and 9 where Squier and Davis mapped it. When Baby discovered subsurface
traces of the latter Mound 21, he consigned, in effect, Mills’ old “21” as the numberless
mound in this location on the 1846 map. The mistake is not a minor one attributable to
measurement error. Mills’ mound is actually 180 ft east of Mound 21. Located midway
between Mounds 8 and 12, it was relatively well protected because it was found half
covered by a camp barracks (Mills 1922: Figure 13).
Additional mounds once may have existed with the enclosure. The 26 mounds
that Squier and Davis record in the section of their book devoted to detailed discussion
of mounds has to be regarded as a serious count and one that requires affirmation in
future field investigations. It is quite possible that the passages citing this number
were added on the basis of new discoveries made after the map was prepared showing
fewer mounds, and that Davis or Squier failed to correct the old mound count before
publication.
Inter-Mound Areas
Relatively little of the area between the mounds has been explored. The largest
stretch of ground laid bare since 1963 has been an area approximately 260 by 50 feet in
Grids H and I. Few features were recorded other than the four sub-mound structures
found there. The details on Camp Sherman features are scanty as well (Saurborn 1968;
Baby, Potter and Koleszar 1971).
One indication that features are to be found outside of the mounded areas is
revealed in the discoveries in Grid A. Southwest of Mound 10 is an irregular structure
foundation. In the southeastern corner of the enclosure wall, scattered posts were found
in the same area as the Feature 4 midden. Although these post molds do not compose a
pattern, this failing should not be taken too strongly since these prehistoric post molds
were intermingled with posts of Camp Sherman buildings.
In 1967 a strip for the Mica Grave exhibit walkway was investigated that ran
from Mound 13 through the west gateway to the end of the existing concrete walk 60
ft west of the enclosure opening (Hanson 1967). Hanson reported only Camp Sherman
features in the path of the walkway to the Mica Grave exhibit. Camp Sherman debris
was found to be a 4 to 6 in thick layer from Mound 13 to a point 60 ft west of the
enclosure embankment. One sherd (#2155) was found in disturbed context 20 ft west
of the gateway.
The Embankment
The map in Squier and Davis (1848:Pl. XIX) shows the embankment to be
asymmetrically oblong. The sides are slightly curved and meet in rounded corners.
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Gateways into the earthworks are gaps in the east and west sides of the embankment.
Their location in the Squier and Davis map is not on the east-west axis, nor are they
opposite each other. Instead these gaps appear to be located according to other principles.
The west gap is centered along the east-west axis, and the east gap is positioned in the
Squier and Davis map directly east of Mounds 2 and 14 and in line with the graded
cut in the west bank of the Scioto and the end of the long “graded way” leading to the
Hopeton works 3/4ths of a mile to the east. The western gap has not been investigated
archaeologically, but it is not likely to be seriously misplaced because borrow pits flank
the exterior access. The eastern gap on the other hand was discovered by Hanson’s work
to be where Squier and Davis mapped it. Both gaps can only be interpreted as entrances
into the enclosure compound.
At the time of the original mapping when the site was covered by forest, the
embankment stood at a maximum of 3 to 4 feet high (although 5 feet is uniformly given
in various cross-sections in the small-scale Smithsonian map). Soon afterwards the
site was brought under cultivation and was kept in tillage for 60 years, until the surface
was impacted by the construction of Camp Sherman. When the opportunity came to
reconstruct the earthworks, only the east wall could be traced with certainty by surface
evidence (Hanson 1966b).
The first reconstruction of the embankment did not conform to the outline in the
map of Squier and Davis and until the 1963 excavations it was not clear to what extent
the reconstruction actually followed surface indications. Except for the southern wall
that was deliberately rebuilt inside the actual position (Spetnagel and Shetrone 1927), no
information from that period survives to indicate what evidence of the wall existed after
Camp Sherman. For that reason work in 1963 devoted attention to the archaeology of
the embankment wall. A network of profiles on the faces of intersecting excavation units
revealed the outer slope of the south embankment for over a distance of 220 ft on the east
end and 165 ft on the west. The center section was obliterated by an early access road
into the rear of the park. The outer slope was the edge found in most cases, but three
instances of an original inner slope was sufficient to determine the average width of the
embankment. The discovery of vestiges of the original earthwork clearly demonstrated
that the walls were slightly excurvate and that the corners curved gently from the sides.
The shape of the enclosure that this information points to reveals one very close to that
mapped by Squier and Davis (1848). However, the orientation of the south and east walls
differs slightly from the old map.
It is fortunate that the soils that were used to build the earthworks at Mound City
manifest sufficient differences in composition and density to readily identify various
small remnants of the constructed wall without benefit of an associated ditch to make the
task easier (see Squier and Davis 1848:54). Nor was there any sort of post mold pattern or
other feature that could be traced by excavation into the subsoil. The embankment was
entirely a surface feature that fortunately was not completely obliterated everywhere.
In fact, it could be accurately traced by observing two indicators: (1) the darker color
provided by the inclusion of midden soil, or (2) the lighter color, finer texture, and/or
sorted deposition of the slope-wash deposits on the flanks of the embankment. Slopewash deposits range up to 1 ft deep in areas of old depressions, and even in level areas
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the material removed from the embankment was sufficient to raise the general ground
level and protect a few inches of slope-wash from destruction.
In two sections middens were included within the southern part of the
embankment, which aided in the tracing of its course. In the southeast corner a sheet
midden (F4) was scraped up and included within the wall fill. On the south side two
distinct middens (F35, 36) were dumped as discrete loads into the wall fill. Evidently,
Mills and Shetrone discovered a similar midden dump. Although they do not state
precisely where this dump was found, their placement of the section of the embankment
that was visible in 1920 along the east side points to that section as the source of the
dump material. Mills (1922: 466) states:
Similar bones [to the Mound 20 find] and debris were found rather freely in
a section of the wall forming the earthwork surrounding the group, while
occasionally the bones of various animals and birds were found scattered
through the earth composing other mounds of the group.
The latter middens came from sources far removed from the final position.
Subsequent to the erection of the embankment there was a series of wash deposits that
were best defined in the Southeast Borrow Pit. These deposits contained artifacts,
chipped stone, and animal bone. Features included inhumation burials and deposits of
fire-cracked rock.
There are several important attributes of the Mound City embankment:
1) The embankment measured a maximum of four ft high and about 15 ft wide. The
height is scarcely high enough to act as a physical barrier. Its width accords
with four ft of earth standing at rest.
2) The axes fall close to the cardinal directions.
3) It is not associated with a ditch of any sort.
4) The embankment does not follow high spots in the topography.
An inference that can be drawn easily is that the location and height of the
embankment is not directed towards a military purpose. More positively, these features
together with the careful placement and orientation of the embankment suggest that it
was placed mainly out of cosmological dictates.
Other investigators have arrived at these conclusions. Squier and Davis (1848: 55)
state that:
The absence of an exterior ditch, as also the fact that the work is commanded
from a slightly elevated terrace half a bow-shot to the left, seems sufficient to
establish that it was not designed for defense. The skill, which the illustrations
of a previous chapter convince us the mound-builders possessed in selecting
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and fortifying their military positions, is in no degree displayed in this instance.
Taking in view also the character and purposes of the mounds as disclosed by
excavation, we are certainly well warranted in classing this as a sacred work.
In 1952, Richard G. Morgan stated further with respect to the enclosures in
general:
These geometrical enclosures were used as centers by the Hopewell peoples for
social, religious and burial purposes. Their sacred character is testified to by the
achieving of privacy by walls and connecting passageways, their symbolic form,
and their use for the burial of important personages in the group. This latter fact
is supported by the evidence of extremely elaborate burial practices, the placing
of great ceremonial offerings or “sacrifices” in the burial mounds, and the final
erection of large mounds over certain of the sacred structures.
Investigations conducted since 1963 reinforce these statements and add further
details to the social and sacred nature of the enclosures.
The Eastern Gateway
One of the discrepancies between the Squier and Davis (1848) map and the
earthwork restoration by Shetrone in 1926 was the location of the gateway in the eastern
side of the enclosure embankment. Squier and Davis (1848:Pl. XIX) mapped it as lying
midway between two borrow pits on the east side of the enclosure, but south of an eastwest line dividing the enclosed area in half. In 1926 the gateway was placed opposite the
southernmost of these two borrow pits and about 100 ft south of where the 1846 map
placed it.
In 1963 Brown (Brown and Baby 1966:6) tested the opening of the restored
gateway with the purpose of determining the basis for the placement of the opening. A
Camp Sherman water line that was found to cut through the wall at this point was taken
as ample evidence that the gateway had been misplaced, but further investigation on
the correct location was deferred in favor of other problems. Three years later Hanson
(1966b) returned to the problem armed with an old photograph of the east embankment
that was found in an attic in the summer of that year (Hanson 1966b: Figure 1). Taken in
1926 during the park restoration, this photograph shows two well-defined breaks in the
equally well-preserved embankment east of the railway spur. The south gap is obviously
the place were the first restoration placed the gateway. The gap to the north appears to be
located, on the other hand, in accordance with the map of 1846. With this information
Hanson and Baby hired two laborers to assist in the excavation of an exploration trench
placed on the east side of the embankment (Grid “G” although this excavation unit is
not provided with an identification by the excavators). The first cut was a ten-ft wide
trench dug from the east that stopped halfway through the present embankment. The
original earthwork was preserved without break to a height of about 20 in from the
1926 restoration. Above the original was an additional 10 in from the 1926 restoration.
Exploration resumed 10 ft to the south where the intact original embankment was found
and traced to a point where it dipped and finally stopped (Figure 3-7). After a gap of 14
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ft the old embankment reappeared in the trench profile. In this interval no evidence of a
Camp Sherman intrusion was discovered.
The original gateway had been filled in two episodes, probably close together in
time. The initial fill closed the gateway to the height of the original embankment. Part of
this fill was a lens of gravel that resembled the road bed fill in Camp Sherman roads. The
second fill covered both the gateway fill and the original embankment.
Borrow Pits
Eight pits are located around the perimeter of the enclosure, one of which was
omitted from the Squier and Davis map and only discovered in 1963. The pits compose
a symmetrical arrangement, with one pit located at or near each of the corners, and
one located on each side of the approach to the two gateways on the east and west. The
position of each pit, however, seems to be only partially governed by the geometry of
the enclosure. The precise location and dimensions of the borrow pits is limited to a
few. Most of the pits have been restored without benefit of any observations on their
actual size and location. The largest pit, in the southwest, was recorded by Squier and
Davis (1848: Pl. XIX) to be 18 ft deep and 95 ft long. The Southeast Borrow Pit was found
by excavation to be 78 ft NE-SW by 49 ft southeast-northwest and about 6 ft deep. The
Northwest Borrow Pit was 123 by 64 ft across and 3.7 ft deep in the center.
Extra-Mural Areas
Investigations outside of the enclosure wall have been very limited when the
work in the northwest and southeast borrow pits is excluded. Exceptions to this were
the investigation of approximately nine acres located adjacent to the Southwest Borrow
Pit with 54 randomly located 1.25 by 2.0 m test units under the direction of David Brose
in July 1976. Although the area was heavily disturbed by Camp Sherman construction,
these investigations disclosed the presence of four possible post molds, a dark circular
stain, and a single pit in three test units (#32, 34, and 36) located within a vacant zone that
served as a firebreak in the army camp. Middle Woodland artifacts were recovered from
several of these features, including a biface of Flint Ridge chalcedony, flakes of Upper
Mercer flint, and a cube of galena. Brose concluded that this evidence of prehistoric
Hopewellian occupation outside the enclosure raised the question of the degree and
intensity of nearby land use and site occupation contemporary with the earthworks.
Although the contemporaneity of the earthworks to the occupation off the southwest
corner remains an open matter, the presence of potentially contemporaneous occupation
means that the Ohio Hopewellian settlement pattern may be far more complicated than
many have contemplated.
Further removed from the enclosure are investigations into the prospect of
separate, but nearby, Hopewellian occupations of contemporary age. The first effort to
locate potential occupation remains near the enclosure was undertaken in lands of the
Correctional Institute to the southwest (Seeman 1981a).
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The second project was a more intensive investigation of the 49.83-acre tract
immediately north of the monument acreage (Lynott and Monk 1985). Systematic survey
of plowed fields revealed four sites, one of which was clearly Middle Woodland in age
(33Ro338) and another was an intermittent camp of undetermined prehistoric age that
had a historic farmstead overlaid on it (33Ro339). The former, known for some time as
the Drill Field site, yielded a low density of artifacts and debris over a considerable area
(275 x 325 m). Although this site was considered to be a Hopewellian occupation from
the presence of bladelets and other diagnostics, the absence of fire-cracked rock led the
investigators to conclude that the site fell into the “intermittent camp” category rather
than that of the permanent village (Lynott and Monk 1985).
An important additional consideration is the presence of two burial mounds
outside the west side of the enclosure (Squier and Davis 1848). Lost sight of after the
disturbances of the Camp Sherman period, these mounds never were tracked down,
much less subjected to investigation. Their very location is open to question and it
is quite possible that the construction connected with the present day visitor center
obliterated sub-surface vestiges that may have existed. Consequently, we are in the dark
about their age and cultural affiliations. Nevertheless, the presence of mounds outside
the enclosure but in close proximity to Mound 13 raises the question of a connection
between them. Without information to the contrary it is quite possible that these extramural mounds are part of the group. This hypothesis is sustained by the discovery that
the embankment was a late constructional feature that created an enclosure of mounds
after many had already been erected. Thus, it is within the realm of possibility that the
embankment arbitrarily included only the central cluster of mounds and excluded more
peripheral earthworks and even scattered nearby occupation.
Occupational Sequence
The 1963 investigations uncovered three clear situations (and a fourth inferred
case) of stratigraphic superposition. In the southeast corner of the embankment a
midden (F4) was found underlying the embankment fill that had been swept under the
earthwork at the time of construction. The boundaries were irregular and post molds
belonging with the occupation were found under and outside of the earthwork, thereby
pointing to the presence of a midden in this location before the embankment was
erected. The artifacts belonging to this midden are clearly Hopewellian.
Midway along the southern course of the embankment two clearly defined
middens were found placed into the base of the earthwork. Unlike F4 these two (F35, 36)
were redeposited in this location. Artifacts from both middens are clearly Hopewellian.
There is evidently another midden that Mills (1922) found in what I have inferred to be
the east wall of the enclosure. Although pottery and other material were found in this
deposit, it can no longer be identified due to lack of cataloguing of this provenience.
The remaining cases involve the mounds. The sub-mound structure of Mound
10 intersects an arc of another structure oriented differently. Although incomplete,
enough of this structure is present to identify it as such. No evidence of mortuary use
survives, and considering the proximity to the midden in the southeastern corner of the
enclosure the possibility arises that this structure is associated with a pre-mound 10 and
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pre-embankment Hopewellian component. The stratigraphic position of this structure
can only be inferred to predate the structure under Mound 10. First, the presence of
an earthwork over the sub-mound structure would have preempted the construction of
another overlapping building. Secondly, traces of the other structure fade in the area
where the sub-mound structure floor is centered. Artifacts, however, were not present.
Mound 13 provides the last case. Here two sub-mound structures stood in
superposition. The earlier, Lower Structure was the smaller of the two with an axial
orientation entirely different from the Upper Structure. The latter was connected along
its principal axis to Mound 12 to form a “dumbbell” shaped layout of conjoined substructure mounds. Both structures contained Hopewellian artifacts.
There is a fifth case in the superimposed structures beneath Mound 7 that
Mills (1922) reports. However, this instance will remain unusable until the area is
reinvestigated. Mound 8 appears to provide yet another such example judging from
the difference between Mills’ and Baby’s reports of the sub-mound structural remains.
Given the scantiness of reportage in both investigations the evidence of the upper
structure, at least, is problematical.
The final contribution comes from the depositional record of the Southeast
Borrow Pit. Because this pit remained unidentified until 1963, an intact sequence was
recovered from its fill.
Site Layout
The Mound City earthwork is unusual among Hopewellian structures in two
respects. First, it contains the largest concentration of mounds within its embankments,
hence its name. Although the Hopewell site contains more mounds altogether, this
earthwork is also many times larger than Mound City. Second, the Mound City
embankment is neither geometric in shape nor “free-form.” Instead, it is a flat-sided
ellipse or a round-cornered square, depending upon the point of view. The shape of
the embankment would be puzzling were it not for its close correspondence to the plan
view of the better constructed sub-mound structures, such as Mound 10, complete to
the positioning of the gateways roughly in the center of the short ends, precisely where
the entrances to the sub-mound structures are located (Figure 4-1). This similarity
immediately suggests that the embankment is an enlarged version of the shelters it
surrounds a structure of structures, so to speak.
There is a third feature of the earthworks that is atypical. The mounds are not
placed in a regular relationship to each other. Furthermore, excavation has disclosed
the mounds in the northwest corner actually crowd the inside. Here, one actually abuts
the enclosure, but nowhere else do the mounds come this close. Recent explorations do
not make the mound arrangement more regular, but worsen any pattern of regularity
that others may have perceived. The impression that the mounds were positioned
haphazardly within the enclosure was established at the beginning of investigations.
Squier and Davis (1848:54) state in the introduction to the description of the site:
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Figure 4-1. Comparison of the Foundation of the Mound 10 Structure with the Earthworks at the
Same Size.

These mounds seem placed generally without design in respect to each other,
although there is a manifest dependence between those composing the central
group, and between those numbered 4 and 5, and 12 and 13.
This conclusion is not only reasonable in light of recent investigations but is
confirmed from another line of evidence.
Relationships Among the Mortuary Structures.
Although the relationships of the mounds to each other and their arrangement
within the earthworks is one of the more salient aspects of Ohio Hopewell mound
groups, little has been contributed towards elucidating the organization of the layout.
The very diversity of the mound groups has put off discussion of internal arrangement
and their social context, and their size and complexity has discouraged comprehensive
investigation. The work at Mound City has only begun to arrive at the stage where some
informed hypotheses could be advanced, but with additional comprehensive research
the organization of the layout can be established.
The Mound City Group belongs to a minor class of Hopewell earthworks that
is characterized by a single, simple embankment surrounding a series of mounds that
mark the positions of mortuary houses. Although there was an occupation prior to the
period of the ceremonial enclosure, it can be regarded separately for the time and does
not enter into discussion of the mound group proper. The group is an unusual one in that
a large number of mounds are found in such a restricted area (about 16 acres). Part of the
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reason for this large aggregation is implied in the fact that there are at least two phases
of mortuary house construction. Superimposed structures were found and identified in
two cases (Mounds 7 and 18) in 1920 and 1921 (Mills 1922), and a third was found in
1963 (Mound 13). There is some evidence that there is a double construction beneath
Mound 12 as well (See Mills 1922:458). One of the important findings at Mound City is
the fact that in each case of superposition the orientation of the mortuary houses are
not the same. In fact, the Mound 13 structures were oriented almost at right angles to
each other.
The different orientations of the superimposed structures is implied in the
orientation of the crematory basins which appear to be consistently oriented either
along or parallel to the major axis. It is significant perhaps that where the evidence of
constructional levels has not been reported there are instances of crematory basins
found at different angles within the “same” structure.
It would appear that there are at least two different layouts within the enclosure
(Figure 4-2). One of the layouts can be characterized as a radial one, centered around
the largest and, in terms of quantity and formal arrangement of grave goods, the most
important mortuary house, which was beneath the largest mound, No. 7. The upper
structures of Mounds 12, 13, and 18 conform to this pattern, and it appears that the
Mound 23 structure does as well. Others have an orientation that is different and at
angles to the axis of the group through the entrance ways at the east and west. The
structures associated with Mounds 13 (lower), 10, 4, 5, and 3 fall within this pattern,
with the houses beneath Mounds 4 and 5 oriented in the direction of the west gateway
(See Appendix iii, and Hanson 1965). At least two structures are oriented parallel with
this axis, namely Mounds 2 and 8. Although the number and arrangements of the
layouts have not been thoroughly determined, it is not altogether accidental that the
latest arrangement that can be documented is the radial one, in which the outer series
of mortuaries are subordinate to the upper Mound 7 mortuary and possibly the central
cluster of three.
As a general principle the arrangement of buildings in a site unit can be said
to reflect the structure of the social situation pertaining to the use of the buildings. It
can be representative of the symbolic relationship of important social units within the
culture, but this is only a particular aspect of the more general principle, in which the
arrangement of buildings is a function of the duration, magnitude, and frequency of
social contacts and the type of social and cultural bonds indicative of and associated
with the activities carried out in the buildings.
The situation in which the buildings are uniform in size and arrangement and
are either coordinated or uncoordinated in their arrangement pertains to a different
social and cultural context than if the building size and arrangement is not uniform
but differentiated and highly coordinated. The later situation, in general, pertains to a
highly ordered social context, and the radial arrangement at Mound City Group would
belong to the latter situation. This type of arrangement which ranks the mortuaries is
quite different from the preceeding one or more arrangements which does not indicate
this kind of ranking. That there should be a sequence at the site is, undoubtedly, one of
the more important aspects of the Mound City Group, and one that places it in a position
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to contribute to the prehistory of the eastern United States. Indeed, it might be gainfully
asked whether there is at Mound City an evolution from an unranked arrangement to
a ranked one, and one that would have reflected the evolution of Hopewellian social
organization in the Scioto Valley during the Middle Woodland period.
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Chapter 5

CHRONOLOGY
Prehistoric Cultural Sequence
The combined evidence of stratigraphy and dating indicates that the principal
prehistoric occupation belongs to the Middle Woodland period. More precisely, this
occupation spans the peak of Hopewellian relations (ca. AD 250) as well as a period
leading up to that peak. This earlier period has so far resisted fixing to calendrical time
and may well have preceded the peak by a short interval of time. A minor reoccupation
took place at the end of the Late Woodland period. While hints of a pre-Middle Woodland
occupation can be found in off-mound features, solid evidence is not available.
The Middle Woodland occupation corresponds to the classical phase of Ohio
Hopewell and to a period leading up to this distinctive cultural expression. Available
evidence points to a continuous or episodic occupation within this span. Signs of the
character of this occupation are the superposition of structures buried by mounds, the
construction of the embankment to encompass the existing mounds, and certain shifts
in sub-mound structure design, positioning among each other, and even the selection
of objects that ended up in burials connected with each mound. Mound layout changes
in concert with a shift from artifacts in common with Tremper and other early
Ohio Hopewell sites to those found in the earliest contexts at Hopewell and other
middle period sites. As research advances it is expected that finer distinctions
will become possible.
First Phase of Hopewellian Occupation (pre 1750 BP).
Sub-mound structures were distributed throughout the site with axial
orientations that do not conform to an overall plan (Fig. 4-2). The absence of any sign
of integration is a clear indication of unplanned, and perhaps episodic, installation of
structures. Local features may have been used to orient the sub-mound structures.
There are some potential local foci of orientation. The number of these structures and
their attached earthen caps could well have been an unforeseen accumulation that was
rationalized at a certain point. The initial structure beneath Mound 13 is a good example.
It was followed by one oriented on what would become the mound group center.
Mounds 1 and 8 appear to have been among the early constructions. The foundations
of structures were found that were unconnected with the mounded structures in
two locations: southeast of Mound 10 and partly beneath the southeast corner of the
embankment. These are not convincingly connected with the Hopewellian occupation
although a refuse deposit (F4) was found beneath the embankment corner that may be
associated with the structural evidence there.
Second Phase of Hopewellian Occupation (circa 1750 BP).
The next phase of mound building was inaugurated by a reorganization of ritual
space within the first phase of ritual use at Mound City. New mounds were laid out in a
formal pattern with a central cluster of sub-mound structures (Mounds 3, 7, and 18) as a
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new ritual focus (Fig. 4-1). Peripheral sub-mound structures were either oriented to the
central cluster (Mounds 2, 4, 5, 12, 13, 15, 16 and 17?) or to cardinal directions (Mound
10). One and possibly two sets of paired sub-mound structures were built. Mounds 12
and 13 are a well-documented pair in which the two were connected with a gallery to
form a dumbbell-shaped ground plan (Mounds 4 and 5 may be another). The pairing
of sub-mound structures did not carry over into the construction of a single earthwork
over the two in the fashion of the broadly contemporary Seip Mound 1, the Edwin
Harness Mound, and Hopewell Mound 25 (Greber 1976, 1979, 2003). Radiocarbon dates
from contexts in Mounds 10 and 13 pertain to this phase.
Second or Third Phase of Hopewellian Occupation.
Before the construction of the embankment, some of the sub-mound structures
had already been dismantled and their locations covered with earth. The embankment
can be conceived of as an imposition of a macro-structure over the complex of mounds.
Its shape recapitulated the shape of sub-mound structures and the mounds embraced by
the enclosure restated the layout of key features with each of the mortuary structures.
Mortuary features were actively in use before the erection of the embankment since
crematory basin fragments and cremated bones were included within a major midden
(F35) dumped into the base of the south enclosure wall. Another clue as to this sequence
is the fact that the embankment crowded three of the mounds (5 and 22). It was evidently
designed to encompass the mounds that were already in place. Borrow pits were dug
around the perimeter of the embankment, and inhumation burials were made on the
outside slopes of the northwest and southeast corners of the enclosure walls.
Late Woodland Period Occupation (circa 1100 BP).
The earthworks were reused as a burial ground for inhumations of the “Intrusive
Mound Culture.” No evidence of a midden accumulation associated with a habitation
site of this period has been identified in the materials so far uncovered.
Stratigraphy
Various stratigraphic superpositions at the site allow the development of a
rudimentary local cultural chronology. The mounds themselves provide sources of
useful stratigraphy. Mounds 7, 13, 18 and perhaps 8 contain superimposed structure
floors beneath the fills of these mounds. Another source of information are the
intrusive burials into the mounds. The well-known intrusive inhumation burials into
many mounds (viz., Mounds 1, 2, 3, 7, 8, 13, 18, and 23) constitute the post-mound
building occupation. These burials post-date 1500 BP and belong to a Late Woodland
period component dating around 1100 BP on the basis of artifact cross ties. However,
the shell-tempered vessel collected by Davis may date even later—assuming it belongs
to Mound City. A third source of stratigraphic information is the embankment, which
in one section overlays a midden (F4) and in another incorporated two redeposited
middens (F35, 36) within its base. At least one other midden within the embankment
is implied by a statement in Mills (1922:466), “Similar bones and debris were found
rather freely in a section of the wall forming the earthwork surrounding the group.”
A fourth source is the sequence of the largely post Hopewellian fill in the Southeast
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Borrow Pit. Although this and the deposits in the earthworks do not constitute closed
finds, the seal they provide over the layers they bury makes these “fill units” important.
The embankment and borrow pit comprise a sequence together since the pits obviously
had been dug by the time the embankment had been erected. Hence, a sequence can be
roughed out beginning with (1) the midden from the pre-enclosure surface (F4), (2) the
embankment fill, and (3) the Southeast Borrow Pit fill. The redeposited middens within
the embankment (F35, 36) predate the enclosure by some indeterminable period.
RADIOCARBON DATES
Overview of Mound City Dates
A series of 11 radiocarbon dates have been processed as of this writing. Two of
them are obvious failures and can be dropped from further consideration (OWU-145,
OWU-323). The nine that remain viable embrace a range of dates that is overly extended
for the Middle Woodland period (1466 years between means). The central tendency is
quite acceptable for an Ohio Hopewellian occupation (Greber 2003). The average of the
means is 1711 BP and the median is 1767 BP. The modal date is 1770 BP, which is close to
a much more comprehensive modal date of 1750 for 32 radiocarbon assays from many
Ohio Hopewell site contexts assembled by Greber (2003).
Four of the modal dates show that three major carbon-producing features are
practically contemporaneous.
Mound 10, Feature 12A. AD 172 ± 58 [OWU-51]
Mound 10, Feature 12A. AD 270 ± 60 [Beta-5448]
Mound 13, Feature 56. AD 180 ± 80 [Beta-5452]
South Midden, Feature 35. AD 61 ± 96 [OWU-172]
Two are runs by different labs on the same carbon source. The difference in
means is statistically meaningless since they easily overlap at a single standard deviation.
From this we can reasonably infer that lab procedures have not been the source of the
breadth in the range of dates. Context may be important. The four aforementioned ages
do not include samples from postmolds. This fact may not be accidental and it points to
the operation of factors that have not been taken into consideration. There are various
complicating problems that have made them less useful. In the case of OWU-145 it is
obvious from the modern value determined that it is contaminated, probably from Camp
Sherman material. None of the Ohio Wesleyan University dated samples were inspected
for contaminants prior to submission for dating, such as coal, or to ascertain that the
carbonized samples submitted for analysis were homogeneous in organic composition.
In the Beta Lab cases Nancy Asch took pains to exclude minute bits of coal and to ensure
that each sample was composed of a single taxon. Sample OWU-174 was small, in addition
to having been contaminated. Ogden in a personal communication pointed out that “the
sample was too small for purification [and consequently]... the roots [were] removed by
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hand.” Three of the Beta Lab results are either no good at all or date events from entirely
different occupational periods. One (Beta-5449) may be unreliable because of its small
size, but the other two cannot be dismissed on this account. According to the laboratory
report and personal conversation with Murray Tamers, director of the lab, nothing in
the lab processing was in anyway unusual nor does any detail point to lab error. This and
the fact that much earlier and much later dates have already been obtained on the post
molds of Mound 13 lead me to conclude that other, non-Hopewellian events are being
dated. However, in the case of the early dates it is possible that “old” wood had been
incorporated into Middle Woodland period construction in the form of heartwood
(N’omi Greber, personal communication).
Ohio Hopewell Comparisons
Greber (1983:89-93) has provided a useful overview of dating programs at
the Edwin Harness Mound, the Russell Brown Mounds, the McGraw Site and the
Seip Earthworks. From her work two distinct periods of earthwork activity emerge.
Putting aside pre-mound dates, the Russell Brown Mounds 1 and 2 are early. Russell
Brown Mound 2 has a single date of AD 90 ± 90 (UCLA-245). The next group of mound
constructions lies at the beginning of the third century (uncorrected). The weighted
average for the Edwin Harness Big House (sub-mound structure) is AD 309 ± 32 and a
single date for the Seip Big House is AD 330 ± 40 (DIC-2473). Contemporary with these
is the McGraw site occupation, which has a weighted average date of AD 318 ± 32. The
uncorrected date for Mound 10 is significantly earlier, midway between the Russell
Brown and the Seip/McGraw dates.
Dates corrected by the Stuiver method close this gap somewhat. The weighted
and corrected date for Mound 10 is 1732 ± 40 BP (AD 218) with a 90% probability that
the true date falls within AD 243 and 345. It is important to note that the four good dates
from Mound City when pooled provide an even tighter age estimate than the Mound
10 dates alone. The weighted and corrected date for the four dates listed above is 1757
± 33 BP (AD 193) with a 95% probability that the age lies within AD 228 and 339. The
single reliable assay from Mound 13 (Beta-5450) is compatible. Since the obsidian
artifacts deposited in the upper structure of Mound 13 are regarded here as evidence
of an occupation in the middle of the Ohio Hopewell sequence, Mound 13 dates, and by
extension Mound 10 ones also, fix the age of the final Middle Woodland occupation at
the site.
Despite the broad range within which it is likely for the true age to fall, a review
of artifactual ties to other regional sequences reaffirms the likelihood that Mound City
started to be used as a mortuary site by the first century, at least, and continued in the
same function until the late second or early third centuries of the common era. See Carr
(2008) for further details.
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Listing of Assays
1. AD 178 (1772 ± 53 BP) [OWU-51]
Provenience: Mound 10, Feature 12A; a bed of charcoal beneath a cremation in a
sub-floor grave.
Location: Mound 10, southwest corner
Material: wood charcoal, composed presumably with the same species in the Beta5448 sample (see below).
Size: not recorded
Comments: This date is consistent with another run on the same bed of charcoal
by Beta Analytic Lab. (AD 270 ± 60 [Beta-5448]). The two dates on this feature
agree well with the assays OWU-172 and Beta-5452.
Source: Ogden and Hay (1964:345).
2. δC14 = + 6.31% [OWU-145]
Provenience: Mound 4, an internal post mold.
Location: Unit E, post mold. Collected in 1964.
Material: charcoal, but not cleaned before submission to lab.
Size: not recorded
Comments: It is obvious from the hyper-modern value (109% of modern) of this
sample that it is badly contaminated.
Source: Ogden and Hay (1967:327-8).
3. AD 61 (1889 ± 96 BP) [OWU-172]
Provenience: Feature 35, a midden deposit incorporated into the base of the
southern portion of the embankment. The midden was derived from an
unknown source.
Location: Grid C.
Material: charcoal
Size: not recorded.
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Comments: This date agrees well with OWU-51, Beta-5448, and Beta-5452.
Source: Ogden and Hay (1967:328).
4. 148 BC (2098 ± 152 BP) [OWU-173]
Provenience: Mound 13, post mold 96; a post in the southwest corner of the upper
structure.
Location: Grid D, Mound 13.
Material: charcoal
Size: not recorded
Comments: This date is somewhat early for the upper structure although the upper
limit of the two-sigma range falls into the expected range of classic Ohio
Hopewell at AD 150. The date may actually date the lower structure organic
remains below this section of the upper structure (cf. Figures 8-17 and 8-22)
Source: Ogden and Hay (1967:328).
5. AD 916 (1034 ± 123 BP) [OWU-174]
Provenience: Mound 13, post mold 53, a post located in the outer row of the south
side of the upper sub-mound structure.
Location: Grid D, Mound 13.
Material: charcoal
Size: not recorded. According to the lab, “the sample (#174) was too small for
purification [and consequently] ... the roots [were] removed by hand.”
Comments: This date is obviously contaminated, but to what extent was never
determined
Source: Ogden and Hay (1967:328).
5a. δC14 = 106.38% + 1.83% [OWU-323]
Provenience: Mound 23, post mold 20.
Location:
Material: oak charcoal.
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Size:
Comments: {too many rootlets}
Source: Ogden and Hay (1973:365).
6. AD 510 (1440 ± 110 BP) [Beta-5449] NPS#2305
Provenience: Feature 35, a midden deposit incorporated into the base of the
southern section of the embankment. The midden was derived from an
unidentified source.
Location: Grid C, 470-480 R 0-15, 8-10” BS. Sample collected in 1963.
Material: wood and bark of the white oak group (identification by N. Asch).
Size: 5.36 g. Marginally small according to the lab.
Comments: The date is unsatisfactorily young for this feature. Another age
determination on a sample from another part of this feature gave an age of AD
61 ± 96 (OWU-172). This date is entirely consistent with the age of mounds 10
and 13 as determined by Beta-5448 and 5452 on charcoal from pit features, and
thus it is preferable to Beta-5449. The two dates on this feature are not likely to
be part of the same sampling distribution of date in between the two because
they do not overlap within two standard deviations. Because two different
samples are involved, it is remotely possible that the Beta date actually belongs
to a truly later event in the history of the embankment. This explanation
assumes that the charcoal dated by the Beta lab was intrusive into the
feature.
7. AD 270 (1680 ± 60 BP) [Beta-5448] NPS#672
Provenience: Mound 10, Feature 12A; a bed of charcoal beneath a cremation in a
sub-floor pit.
Location: Mound 10, southeast corner.
Material: wood charcoal of hickory and white oak.
Size: 12.0 g submitted to lab.
Comments: This date is consistent with another run on the same bed of charcoal
by Ohio Wesleyan (AD 172 ± 58 [OWU-51]). The two dates on this feature agree
well with OWU-172 and Beta-5452.
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8. AD 180 (1770 ± 80 BP) [Beta-5452] NPS#2438
Provenience: Mound 13, Feature 56; charcoal from a pit located outside the
northwest corner of the upper mortuary structure beneath this mound. This
pit contained lithics and pearl beads.
Location: Grid D, Mound 13
Material: hickory and white oak charcoal (N. Asch identification).
Size: 10.6 g submitted to lab.
Comments: This date agrees well in age with OWU-51, 172 and Beta-5448.
9. AD 730 (1220 ± 90 BP) [Beta-5450] NPS#2422
Provenience: Mound 13, Feature 53
Location: Grid D, Mound 13
Material: hickory, red and white oak charcoal (N. Asch identification)
Size: 5.66 g submitted to lab
Comments: This date is much too young for Mound 13, and it contradicts Beta-5452.
However, it is consistent with another date run on the same sample, namely AD
916 ± 125 (OWU-174). The wood from this post pit evidently belongs to a later
period of activity at the site. A post- Hopewellian activity seems to be involved
here. There was nothing unusual about the sample megascopically nor was the
lab run unusual either, according to Tammers, the lab director.
10. 550 BC (2500 ± 60 BP) [Beta-5451] NPS#2427
Provenience: Mound 13, post hole 65.
Location: Grid D, Mound 13;
Material: charcoal mostly of white oak, but with some hickory (N. Asch
identification).
Size: 13.7 g submitted to lab.
Comments: This date is much too old, but it compares well with another “old” date
determined on a sample from post hole 96 in the same sub-mound structure
(148 BC ± 150 [OWU-173]). An old occupation of the use or heartwood by
Hopewellians seem to be logical conclusions to be drawn from these dates.
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There was nothing wrong with the sample megascopically nor was the run by
the lab unusual in any way.
OBSIDIAN HYDRATION DATES
Six biface fragments from Mound 13 were submitted to the Pennsylvania State
University for dating by the Obsidian Hydration technique (Hatch et al. 1990). A mean
calendrical date of A.D.113 was determined from the pooled six (Hatch et al. 1990: 475).
These six independent age determinations were sufficiently concentrated in their means
to argue they represent a single event. The authors report that the means of the six “fall
within the 95 percent confidence interval of the pooled standard errors (Hatch et al.
1990:475).” Hatch and associates (1990) presented data that they interpreted as indicating
the Mound City obsidian to be one of the early presences of this exotic material over a
period of influxes into the Scioto River valley. Hughes (1992) challenged this conclusion
by marshaling data to show that the differences between the obsidian hydration rim
readings from Hopewell Mounds 11 and 25, Seip, Naples, and Mound City Mound 13
were not statistically significant.
ARTIFACTUAL CROSSTIES
Copper Earspools
Strong evidence for the relative temporal position of the Middle Woodland
period occupation at Mound City is provided by the chronology of copper bi-cymbal
earspool types advanced by Ruhl (1992). Only the earliest three types have been noted
from the site. Style 1, the smallest in obverse disc diameter, and the first in the series
was present, perhaps as the sole type, in the crushed hordes of earspools in the basins
of Mounds 1 and 8 (Ruhl 1992:52). This was the sole type found at the early Hopewell
site of Tremper, which likewise shares massive pipe hordes with Mound 8. Type 3, which
is a larger diameter form, is later in age and comes from (among other locations) Burial
12 in the upper structure lying beneath Mound 7. This sub-mound structure represents
one of the later features at the site. Thus, the sequence of copper earspool types appears
to be distributed among different aged mounds as expected from other chronological
evidence (Ruhl and Seeman 1998; Greber 2003). Furthermore, the typological
correspondences of these earspools are with sites long suspected as being contemporary
with Mound City. Mounds 1 and 8 are among those features that belong to the Tremper
Mound period. The later Mound 7 shares obsidian bifaces and other artifacts with some
of the features of the Hopewell site.
Platform Pipes
Both the plain and the effigy-style platform pipes have been recovered in great
numbers from Mound City. The cache in Mound 8 accounted for the overwhelming
number of them. In their census of Ohio Hopewell artifacts Shetrone and Greenman
(1931) credited the two principal investigations at Mound City with recovering an
estimated 15 plain and 211 effigy platform pipes, only a small proportion of which are
time-sensitive. Nevertheless, the characterization that emerges is that of a platform pipe
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assemblage that is relatively early in age according to Seeman’s (1977) analysis of this
artifact class.
The early age of the occupation is demonstrated by the absence of the clearly
late pipe form with a collar around the base; The Hopewell 17 style is not present, even
as a fragment. The most commonly present of Seeman’s stylistic types is the Bedford.
This is present in Mound 8, 13 and 18. A minority of the Tremper A style with a tall, but
relatively narrow bowl are present in the famous Mound 8 cache. The latter points to
even earlier age connections than other pipe assemblages at Mound City. They affirm
the early standing of this mound within the internal sequence at the site.
Lithic Connections
Subovates and points made from this biface form have been dated from Ohio,
Michigan and Illinois to the first two centuries of the common era (uncorrected). A
cache of subovate bifaces from Feature 3 of the Russell Brown Mound No. 2 is associated
with a radiocarbon date from a fireplace at the base of the mound with an uncorrected
date of AD 90 ± 90 (UCLA-245; Seeman and Soday 1980:87).
The type site for the Norton points is dated in the second century of the Common
Era. Dates from Norton Mound H near Grand Rapids are AD 160 ± 120 (M-1488) and
AD 100 ± 100 (M-1490) (Griffin et al 1970:157-8). Norton points from Kamp Mound 9
have dates that cluster around the same time, namely AD 190 ± 200 (M-1038), AD 10 ±
150 (M-1039), 30 BC ± 150 (M-1040), and AD 140 ± 150 (M-1041) (Crane and Griffin 1963:
186-7; Montet-White 1968: 150).
The ogival or lozenge biface form and the Ross Barbed points produced from
this form appear to date from the same period although the contexts are not as well
dated (Montet-White 1968). Some of the same mounds producing the subovate forms
also yielded ogival forms as well (e.g., Russell Brown mounds). The Ross Barbed from the
Snyders Mound Fo114 dates to the first two centuries of the Common Era. Radiocarbon
dates from the Snyders village fell into these centuries (Braun et al. 1982, Crane and
Griffin 1963, 1965). The ogival form was collected from Altar 2 of Mound 25 at the
Hopewell site along with other types (Greber and Ruhl 1989: 187). Also, the cache from
the Liverpool Mound contains bifaces with ovates that Montet-White (1968) believes
indicate an early age. Lastly, the average width of the Mound City bladelets is consistent
with an age in the early part of the Middle Woodland Period.
Southeastern Pottery
The presence of sand-tempered pottery of the Connestee series provides a strong
link with the Hopewell of the Southern Appalachians. The main link to the Southeast
is through the Tunacunnhee site (9Dd25), which has sand-tempered ceramics assigned
to the Cartersville series and radiocarbon dates clustering around AD 200. Mound C at
this site has a date of AD 150 ± 95 [UGa-Mc-8] from the sub-mound burial pit (Jefferies
1976:10). The village has yielded dates of AD 280 ± 125 [UGa-ML-10] and AD 440 ± 395
[UGa-ML-9] (Jefferies 1976:20). Taking into consideration the large standard deviation
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of the late date, all are compatible with the age of Mound City. The ceramic assemblage
contained Cartersville Simple Stamped (14%), Candy Creek Cordmarked (28%) and
Bluff Creek Simple Stamped (5%) (Jefferies 1976: 31-32).
A second Hopewellian center of this period reinforces the Mound City
connection with Tunacunnhee. The Yearwood site (40Ln16), a McFarland phase center
in south-central Tennessee, has yielded rocker-stamped pottery and Hopewellian trade
goods in a ceramic assemblage dominated by limestone tempered pottery that also
includes Candy Creek Cordmarked and Wright Check Stamped (Butler 1979). Not only
does this site share pottery connections with Mound City, it also has similar connections
with Tunacunnhee. The latter is revealed by a minority of micaceous sand-tempered
pottery of the Cartersville series bearing simple-stamped surface treatment that
connects with Tunacunnhee. The weighted average of five 14C dates is AD 32 ± 31. With
a late outlier removed the resulting weighted average pushes the age back even earlier to
3 BC ± 31 (Butler 1979). Butler (1979) regards this assemblage of the McFarland phase
as preceding the late Hopewell Copena complex. McFarland phase site assemblages
offer the best comparison with Mound City. Small amounts of Wright Check Stamped
and Cartersville/Connestee series pottery are found along with fabric marked and
cordmarked pottery (Davis 1978). In this ceramic assemblage the Wright Check Stamped
and the sand tempered pottery has tetrapodal supports (Davis 1978:407-411).
A third center in northeastern Tennessee, the McMahan mound (40Sv1), has a
Connestee phase component with simple-stamped pottery that dates AD 235 ± 55 and
AD 420 ± 70 (Chapman and Keel 1979). The timeline of connections evidently post-dates
the period of widespread use of check stamped paddling in the area (I. Brown 1982:
13-14).
In most syntheses of the area the timeline in question is regarded as being within
the Early Woodland period. However, the findings from the Tunacunnhee site among
others points to an extension of the Middle Woodland period to include the Connestee
and Cartersville phases. The Icehouse Bottom site (40Mr23) is another Hopewellian
center with a Connestee phase ceramic connection to Tunacunnhee that would lead one
to expect a contemporary age. The dates that have come from this component are much
later (Keel 1976; Chapman and Keel 1979). The weighted average of eight dates is AD
439 ± 75 (Chapman and Keel 1979). The Ohio Hopewell pottery and bladelets of Flint
Ridge flint indicate an Ohio Hopewell connection, even at this late date. Keel (1976)
places the Connestee pottery between AD 200 and 600, which is later than it should be
on the basis of artifactual cross-ties. On the basis of these misleading dates Keel (1976:
228-229) maintained that the simple-and check-stamped ceramics of northern Georgia,
southwestern North Carolina, and eastern Tennessee “formed their own interaction
sphere.” Sears (1982: 111-117) has Cartersville Simple Stamped appearing in his Period
II at Fort Center, which he accepts as dating to ca. AD 300, somewhat later than it is
dated in this synopsis. The shark teeth and tear-shaped plummet from Fort Center
Period II constitute good cross-ties to Mound City (Sears 1982). A pre-AD 200 date has
been established in Alabama (I. Brown 1982:14). Garrow (1975) places his “Cartersville
Focus” with Cartersville Simple Stamped between 100 BC and AD 500. The Lum Moss
site, an early Cartersville Phase site, has a date of 100 BC ± 95 (Garrow 1975). At this
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site the “brushed” looking stamp treatment of the “Mossy Oak” type is associated with
Deptford simple stamping. In fact the two forms are found on the same vessel.
Note that Cartersville Simple Stamped appears as a minority type in the Early
Swift Creek sub-mound midden of Mandeville I (Kellar, Kelly and McMichael 1962
[Late Deptford]; Smith 1979). This pre-mound occupation has several radiocarbon dates
centering on AD 100 (uncorrected) (Smith 1979). By AD 200 a Swift Creek platform
mound was erected on the site that contained Hopewellian burials.
Greenman (1938) compared the Mound 13 simple-stamped vessel to a similar
Crystal River vessel (Sears 1962:Fig. 3l). Sears (1962) reiterated the connection and
pointed to the similarity of certain plummets from the Crystal River site to grave goods
from the Hopewell site. A stylistically similar expanding center bar weight was found by
Squier and Davis (1948:Fig. 135) in the basin with the many pipe fragments at Mound
8. The simple-stamped jar, the plummets and the bar weight were placed by Sears in
his Yent Complex at the Crystal River site. Although the plummet and bar weight make
sense as early markers, the simple-stamped vessel has a long span of use extending into
the Late Woodland period.
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Chapter 6

SYNOPSIS OF MOUND INVESTIGATIONS
MOUND 1
History of Investigation
This mound was probably first investigated by Squier and Davis (1848:144-145).
Undoubtedly it was this mound that they described without a number at the beginning
of their report on the “mounds of sacrifice” at Mound City. If this is the case, the mound
was 55 ft. in diameter and 7 ft. high and contained at the base of a 5-foot shaft sunk
from the top of the mound a crematory basin and associated artifacts. No trace of this
mound survived to Mills’ day and he did not attempt to locate its remains. In 1969, Baby
launched a search of the substructure remains by surface stripping (Baby, Potter, and
Koleszar 1971). His strategy for locating this mound was to extend the strip (Grid I), in
which Mound 19 was found, to the east in the approximate location indicated on the
Squier and Davis map. It was presumed that the distance between Mounds 1 and 19
would be approximately the same as between 19 and 17. Machine-stripping was carried
to 1 ft below ground level. Scraping with shovels and trowels searched this stripped
surface further. Baby found the remains of the sub-mound structure that presumably
contained the crematory basin reported by Squier and Davis description.
Description
1. Mound Structure (Figure 6-1).
Squier and Davis (1848:144) describe their shaft section in detail:
“1st. Occurred a layer of coarse gravel and pebbles, which appeared to have been
taken from deep pits surrounding the enclosure, or from the bank of the river.
This layer was one foot in thickness.

Figure 6-1. Section through Mound 1 According to Squier and Davis (1848:Figure 29).
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2nd. Beneath this layer of gravel and pebbles, to the depth of two feet, the earth was
homogeneous, though slightly mottled, as if taken up and deposited in small
loads, from different localities. In one place appeared a deposit of dark-colored
surface loam, and by its side, or covering it, there was a mass of the clayey soil
from a greater depth. The outlines of these various deposits could be traced, as
shown in Figure 30 [which shows the loading].
3rd. Below this deposit of earth, occurred a thin and even layer of fine sand, a little
over an inch in thickness.
4th. A deposit of earth, as above, eighteen inches in depth.
5th. Another stratum of sand, somewhat thinner than the one above mentioned.
6th. Another deposit of earth, one foot thick; then7th. A third stratum of sand; below which was8th. Still another layer of earth, a few inches in thickness; which rested on9th. An altar, or basin, of burned clay [i.e., a crematory basin].”
2. Sub-structure.
This structure is a round-cornered rectangular plan with double post
construction along the walls (Figure 6-2). The north half was completely destroyed
by the construction of the fireplace foundation of the army post YMCA (Baby, Potter,
and Koleszar 1971). The existing length, north-south is 25 ft., and assuming that the
one internal post is correctly identified as a center post, the estimated length would be
34 ft. The width is 27.5 ft. A doorway is preserved at the south end. In summary, this
substructure resembles the others if account is taken of the obliterated north half.
3. Features.
a) Crematory Basin. Squier and Davis (1848:145) reported a round plan basin 9 ft.
in maximum diameter! However, the diameter at the lip was 5 ft., height was
20 in., and depth of the basin depression was 9 in. They further reported that
the basin was evenly filled with fine dry ash that was mixed with potsherds
(some decorated) and copper discs “resembling bosses used on harnesses.”
These copper “bosses” are earspools, which Griffin found catalogued under
this mound in an inventory he recently made at the British Museum. He found
pottery catalogued for this mound as well. A burial was found on top of a layer
of overlapping sheets of mica that covered the ash-filled basin.
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4. Intrusive Grave.
An intrusive grave (XB1) was found by Squier and Davis (1848) in the mound
summit. The grave extended 2 ft. below the surface. The single burial was
headed east.
History of Investigation

MOUND 2

Squier and Davis (1848:147-148) were the first to investigate this mound. At this
time the mound was 7.5 ft. high and 90 ft. in diameter. They dug a shaft 6 ft. square
down from the mound top. At the base of their shaft they found a crematory basin
containing artifacts that included a restorable vessel (Squier and Davis 1848:Pl. xlvi
#2; Mills 1922:Figure 39). Mills (1922:441-446) reinvestigated the mound after it had
been disturbed by the construction of Toledo Ave. in Camp Sherman. He reported the
eastern half to be entirely obliterated by Toledo Ave. and the remainder to be graded off
to within 6 in. of the base. Mills found two crematories and 18 burials within a vaguely
circular post arrangement. No work has been conducted at this location since 1920.
Description
1. Mound Structure (Figure 6-3).

Figure 6-3. Section through Mound 2 According to Squier and Davis (1848:
Figure 31).

Squier and Davis (1848:147) describe the stratigraphy as:
“1st. Occurred the usual layer of gravel and pebbles, one foot thick.
2nd. A layer of earth, three feet thick.
3rd. A thin stratum of sand.
4th. Another layer of earth two feet thick.
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5th. Another stratum of sand, beneath which, and separated by a few inches of
earth, was the crematory basin.
6th. The altar [i.e., crematory basin].”
2. Substructure.
a) Structure. A structure of some sort obviously stood at this location, probably
oriented east-west parallel with the axes of the two crematory basins plotted
by Mills (1922:Figure 8).
b) Floor. A large obsidian “spear” was found oriented vertically, base up. The
base had been broken off when the mound was graded away during camp
construction.
3. Features.
a) Crematory Basin 1. Squier and Davis (1848:147) reported this basin to be
rectangular, measuring 10 ft. long and 8 ft. wide at the base and 6 x 4 ft. at the
lip. The height was 18 in. and the basin dropped 9 in. below the lip. Contained
in the basin were ashes 3 in. thick, sherds of a restorable vessel, shell beads, and
pearl beads. The second sand stratum directly overlay this feature.
b) Crematory Basin 2. Mills (1922:443) reported this basin to be rectangular and
measuring 6 ft. long, 4 ft. wide, and 6 in. deep. Within the basin were cremated
bone and 10 sherds.
c) Crematory Basin 3. Mills (1922:Figure 8) does not provide a description and
measurement of this basin. He draws it as a rectangular basin slightly larger
than Basin 2. This feature contained sherds that were restored to become the
vessel illustrated in Mills (1922:Figure 40).
d) Floor Burials
1) Burials 1, 2, 3, 5, 8, and 15: The cremations lacked grave goods.
2) Burial 4: This cremation was associated with a necklace of 47 pearl beads.
3) Burial 16: The cremated bones were associated with the remains of two plates
of mica laid on the floor, 10 copper ovate pendants (Mills 1922:548), 22 copper
“alligator” effigy teeth (Mills 1922:554), 12 copper “button” ornaments filled
with colored clay (Mills 1922), 35 perforated elk canine teeth, 12 olivella beads,
330 pearl and shell beads, and one large obsidian “spear.”
4) Burial 18: This cremation contained shell beads.
e) Basin burial
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Burial 17: This cremation was located in a depression 12 in. deep and 18 in. in
diameter. In this basin, were mica sheets, barrel-shaped beads, and a miniature
platform pipe effigy (Mills 1922:513, Figure 42).
Mills (1922:268) reported that several additional graves had been looted at the time
of camp construction.
4. Intrusive Grave
An intrusive grave (XB1) was discovered by Squier and Davis (1848) in the mound
summit. The grave extended 3 ft. deep from the surface. Two burials were interred sideby-side, “the head of one resting on the elbow of the other: (Squier and Davis 1848:148).
Large fragments of greenstone were found under the heads of both burials. Grave goods
consisted of “many implements of stone, horn [antler], and bone,…a large, palm-sized
flake of hornstone,…several hand-axes and gouges of stone,…articles of deer or elk
antler, resembling the handles of large knives,…bison [?] scapula cut in the shape of a
Turkish scimitar,…notched bone [bone comb?]…elk antler hammer or club,…[and]
elk horn gouges.” Some of this material is catalogued in the BM under the sequence of
numbers S 618 to S 625 and S 630 to S 632.
MOUND 3
History of Investigation
This mound was first investigated by Squier and Davis (1848:149-152). They were
particularly interested in it because of its unusual egg shaped outline. They sunk four
shafts from the top and hit what they claimed was a great altar 50 ft. long! They reported
that they connected three of the shafts with drifts along a distance of over 40 ft.
Reinvestigation of this mound by Mills in 1921 provided more complete details
of the mound structure and the sub-mound structure. At the same time, the claims of
the previous workers were checked and found to be erroneous. Only two of the old
shafts were connected and they were located over the two central crematory basins.
The others had struck the burnt, prepared floor of the substructure, which Squier and
Davis erroneously concluded was an extension of the central crematories. The size of
the combined crematories and floor actually underestimates the end-to-end distance
between the shaft which is around 60 ft. (Mills 1922:Figure 38). Mills’ work at this mound
was more difficult than the others because he had to work around standing barracks
structures on three sides (east, northwest, and south). The north end also proved a
problem because a camp roadway had removed part of the mound (Mills 1922:506). He
started on the west side and proceeded east “following along the floor line” (Mills 1922).
He found it easy to relocate Squier and Davis’ shafts from the interruption in the sand
lenses and in the looser, homogeneous backfill. He determined the size of their exposure
to really be 22 ft. long and 4.5 ft. wide. Mills demonstrated that the outer test pits of Squier
and Davis had hit the “smooth hard floor, more or less burned and reddened, which they
mistook for continuation of the basin disclosed in the center.” (Mills 1922:502). Further,
he discovered that their central altar was really two crematory basins, the older of the
two being abandoned and filled with objects when the younger was constructed next to
62

SYNOPSIS OF MOUNDS

it and directly in line with it. After the Mound 3 excavation was completed Mills carried
the work to the east into the adjacent Mound 18. The purpose here “being to determine
whether or not there had existed any definite connection between the two” (Mills 1922:
507). No further examination has been conducted on this mound since 1921.
Description
1. Mound Structure.
Squier and Davis (1848:149) reported the mound was egg-shaped and 140 ft.
long and 50 and 60 ft. wide at each end. Height was 11 ft. and orientation N 20° W. This
statement, it should be noted, differs from another set of dimensions (e.g. 80 ft. wide and
10 ft. high) that are presumably inaccurate because they did not take into account the
mound shape (see Squier and Davis 1848:55). Their four shafts showed the mound was
mantled with a layer of gravel cobbles and that the mound fill had 2 sand strata, 5 and 6
ft. below the surface respectively. Mills’ (1922:Figure 37) photograph shows these sand
layers to be very distinct. In the mound fill, Squier and Davis (1848) found an intrusive
burial in the top of the west shaft. This was a flexed inhumation. Mills’ (1922: Figure 38)
work uncovered three more at the north, south, and west margins of the mound.
2. Substructure.
a) Structure. Since this mound has not been reinvestigated it is not possible to
describe a structure with the same precision as the other mounds. The plot of
post molds in Mills’ map (1922: Figure 38) is undoubtedly incomplete. Even by
Mills’ assessment the pattern is incomplete. According to him,
“While the post-molds corresponding to the outer circumference of the
structure were traced for the greater part of their extent, this could not be
done on the east side owing to the encroachment of buildings, excepting one
point, toward the southeast (Mills 1922: 506-7)”.
Taking his map at face value, the structure was 122 ft. long on a north-south
orientation, assuming it was a single unit rather than two. The width can be
estimated to be 54 ft. east-west by assuming that the east wall to be the same
distance from the center of the basins as the west wall is. The assumption that
the two basins lie on the central axis of the sub-mound structure seems to be
borne out in most cases where the relationship can be accurately determined.
b) Floor. Mills (1922) reported the floor to be a fire-hardened and packed clay
layer. On this floor, both investigators reported burnt logs that Squier and
Davis accurately observed to be the result of snuffing of burning logs when
the mound was erected. To them, their even length and the fact that they were
smoldering when burnt (the overlying earth was reddened) was evidence that
“they supported some funeral or sacrificial pile” (Squier and Davis 1848:151).
They reported next to the crematory “the traces of a number of pieces of
timber, four or five feet long, and six or eight inches thick” (Squier and Davis
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1848:151). Mills (1922:504) found two logs northeast of Crematory Basin 2
that were 7 and 10 ft. long and around 9 or 10 in. in diameter. He also found
five logs 6 ft. long and 6 in. in diameter that were “laid in regular order, at a
distance of about 15 in. from one another (Mills 1922:504)”. He further states
that “on and about these were quantities of carbonaceous matter, apparently
resulting from the burning of leaves and woven fabric.” Mills did not pick up
on the interpretation of Squier and Davis, namely, “[n]othing was present to
indicate the purpose of these logs, laid thus in regular order upon the floor,
unless perchance they may have served as seats or benches” (Mills 1922:504).
3. Features.
a) Crematory Basins.
Basin 1: This crematory was rectangular in plan with a raised rim. It was 8 ft.
long north-south and 5 ft. long east-west. The basin and subsoil was burnt
to a depth of 12 in. This was the earlier of the two basins. Mills (1922:504)
describes that “long-continued use had necessitated repeated repairs, effected
by replacing burned-out portions of its walls with fresh layers of clay.” It was
abandoned as a crematory after the last repair and used as a repository of burnt
artifacts. In the first examination of this deposit, the artifacts were described
as fire-broken and mixed with ashes and “coal” (Squier and Davis 1848:151).
A large artifact inventory resulted from the 1846 and 1921 work. Most of the
items found at both times were identical and for that reason the following
itemization combines the findings of both investigations. Lithics were the most
numerous category of artifacts, and included chipped quartz and chert [not
garnet] biface fragments. Squier and Davis (1848:151) report a bushel or two [!]
of fragments, of which only four were complete. They illustrate an ovate biface
of milky quartz [actually a granular white chert, possibly Kaolin chert] as an
example (Squier and Davis 1848:Figure 100). Mills (1922:523) recovered a large
number of additional fragments. Also, large amounts of raw quartz nodules
and crystals of garnet (over 3 to 4 in. in diameter) were reported from here by
Squier and Davis (1848, Mills 1922). Only a few water-worn cobbles of quartz
are present in the collection at the British Museum. There are many more
angular fragments, some of which probably have been worked. The garnet
material consists of pieces of slabs, obviously from some exposed ledges. They
are not water-worn. Squier and Davis (1848) also found an obsidian point,
many fragments of chert and clear quartz bifaces, and a few other points. Much
pottery was reported. Squier and Davis (1848:188) claimed that a dozen vessels
are represented. Two vessels they restored, have been illustrated (Figure 10-13
Squier and Davis 1848:Pl. 189#1). They also found 2 platform pipes, a complete
plain “monitor” (Stevens 1870:Figure 42) and a pileated woodpecker effigy
[called a “toucan” by them] (Squier and Davis 1848:Figure 169). Two copper
awls (”gravers or chisels”) 6 and 8 in. long were reported by Squier and Davis
(1848), but neither was present in the Davis collection inventory when it was
transferred to the British Museum. Also, there were 20 or more rolled copper
tubes, 1.25 in. long and 3/8 in. in diameter (Squier and Davis 1848:Figure 93).
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Mills (1922) also reported undescribed objects of copper and shell beads, pearl
beads, and perforated shark teeth not reported by Squier and Davis. Griffin
(1979:275) reported a piece of galena (S 650) as having come from this mound
when it comes in fact from Mound 5.
Basin 2: This crematory was in the shape of a raised rim rectangular and stood
just north of Basin 1. It is 12 ft. long and 7 ft. wide. Although it was found to
be empty of objects, Squier and Davis (1848:151) reported that it contained a
thin layer of fine carbonaceous matter, much like that formed by the burning
of leaves or straw [niter?].”
Basin 3: This basin found first by Mills lay at the north end of the substructure
and in a different orientation. It was 6 ft. long and 4.5 ft. wide (Mills 1922:504).
Within the basin Mills found “carbonaceous matter, apparently resulting from
the burning of leaves and woven fabric” (Mills 1922:504).
b) Floor Basin. A circular depression at the northwest end of the mound was in line
of the post molds (Mills 1922:504). It is 3 in. in diameter, 5 in. deep, and made of
puddled clay. The surface was burned but the basin was empty.
c) Floor Burials.
Burial 1: A cremation without artifacts.
Burial 2: This cremation was covered with a mound. Found with it were a large
button-shaped copper ornament and a shell bead necklace.
Burial 3: This cremation has scattered over and around for several feet many
broken projectile points (“from a bluish-gray highly fossiliferous flint”).
Burial 4: A cremation without artifacts.
4. Intrusive Graves.
a) XB1: This intrusive grave was located at the center of the small end of the mound
(Squier and Davis 1848). The grave was 18 in. deep, and the single burial was
recorded as lying in a sitting position. No grave goods were found.
b) XB2: The second intrusive grave was located in the center of the mound and it
extended 2 ft. below the surface (Squier and Davis 1848). Only the lower jaw of
the burial was preserved. Grave goods consisted of a “crude earth vessel” of a
little over 1-quart capacity (S514; Squier and Davis 1848:Pl. 46#3).
c) XB3: Mills (1922:571) recorded three intrusive burials, but it is not clear from the
text whether they were found together in a single grave or in separate graves.
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History of Investigation

MOUND 4

Squier and Davis (1848:148) were the first to investigate this mound. Paired with
Mound 5, this mound was oblong and measured 90 x 60 ft. and 6 ft. high (Squier and
Davis 1848:54, 148-149).
They dug a shaft down through the center that struck a crematory basin without
artifacts. Mills could not locate this mound (cf. Figure 3-1). In 1964, Richard Faust
conducted the second investigation for the National Park Service.
Description
1. Mound Structure (Figure 6-4).
Squier and Davis (1848) reported the mound to be oblong in plan and having
two sand strata in the fill.

Figure 6-4. Section through Mound 4 According to Squier and Davis (1848:Figure 33).

2. Substructure.
A post mold pattern indicated the remnants of the foundation of a substructure
(Faust (1965) interpreted the pattern as that of a rectangular structure
with rounded corners and double rows of posts forming the sidewalls. The
estimated overall size was 51 x 43 ft.( Figure 6-5).
3. Features.
a) Crematory Basin. Squier and Davis (1848:148) found a simple basin 22 in. deep, 4
ft. in diameter, and extending over 1 ft. below the original ground surface. The
bottom contained a mass of calcined shell 5 in. thick.
b) Sub-floor Pit .
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Figure 6-5. Plan of Substructure Beneath Mound 4.

MOUND 5
History of Investigation
First investigated by Squier and Davis, this mound was described as the same size
and shape as Mound 4, which it touched (Squier and Davis 1848:54, 149). Although few
details are reported, a crematory basin and associated artifacts were described (Squier
and Davis 1848:149). At the time of Mills’ investigations little remained of the mound
although it was drawn on his unpublished manuscript map. The mound does not seem
to have been investigated since Hanson (1965) discovered that part of the mound had
been incorporated into the 1925 embankment restoration. He found the position of the
mound in 1965 by excavating in a location (Grid F) indicated on Squier and Davis’ map.
Hanson (1965) observed that the center of the mound was positioned on “the highest
ground in the northwest corner exclusive of the wall or the 1921 restoration of Mound
5.” Excavation was conducted by hand in 5 ft. squares that were carried down to
“hardpan.” A large oval pit 4.9 by 3.4 ft. located in the center of the structure was
attributable to Squier and Davis’ central pit. This pit confirms the identification of the
Grid F mound as Mound 5.
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Description
1. Mound Structure.
Squier and Davis (1848:149) describe two sand strata in their pit. From their data,
this mound appears to be similar to the neighboring Mound 4.
2. Substructure.
The 1965 investigations by Hanson (1965) found a complete round-cornered
rhomboid or “sub-rectangular” structure plan (Figure 6-6). This structure measured
52.3 ft. northeast-southwest by 37.1 ft. at the south end and 26.1 ft. at the north end.
Interior posts were set in the “H” pattern. Door ways were located at each end. The
north door was 2.0 ft. wide and was accompanied by a single pair of external posts 1.8
ft. north from the wall. These posts were interpreted by Hanson (1965) and others as the
end posts of a canopy extending from the doorway. The end posts of this projection are
2.65 ft. apart. The orientation of the long axis is N 19° E. The sidewalls were constructed
in the double-post pattern. The average diameter of the end wall post molds is 0.39 ft.;
the sidewall post molds, 0.41 ft. in diameter. More detailed investigation was carried out
on this structure. Hanson (1965) observed as a result of cross-sectioning two sets of post
molds that “in both cases, the inner posts leaned inward at an angle of 2°, while the outer
posts leaned outward at angles of 7° and 12°.”
3. Features.
a) Crematory Basin. Squier and Davis (1848:149) excavated a rectangular basin
similar in shape to the Mound 2 basin but smaller (i.e., less than 6 x 4 ft. across
the basin rim). They found inside the basin an estimated 30 lbs. of galena and
some lumps of fine clay [?]. The galena is catalogued in the BM as S 650 and the
fine clay as S 652.
b) Sub-floor pit? In the 1965 investigations, a large oval pit, 4.9 x 3.4 ft. in opening
was found in the center of the substructure (Hanson 1965). Nothing was found
in the pit, which Hanson (1965) attributes to the Squier and Davis diggings.
MOUND 6
History of Investigation
Squier and Davis (1848) skip over this mound in their report for unknown
reasons. Seventy years later Mills (1922) could find no trace of this mound and was
unable to locate it. Presumably its location was obscured further by Mills’ use of the
plow to locate the smaller mounds. Substantive information on this mound locale only
became available with the 1969 investigations (Baby, Potter, and Koleszar 1971). Using
the Squier and Davis map as a guide, they found the mound substructure by stripping
with a bulldozer an 80 x 60 ft. rectangular area (Grid J2) between mounds 2 and 12.
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Description
1. Mound Structure.
Nothing is recorded regarding the mound structure.
2. Substructure.
The plan of this structure is a round-cornered rectangle measuring 42 ft. northsouth and 35.5 ft. east-west. The northwest corner was destroyed by animal burrows.
The sidewalls are constructed in the double-post pattern. Doorways are located at each
end, measuring 5 ft. at the south and 4 ft. at the north end. The interior supports posts
are laid out in the standard “H” pattern of three equidistant posts next to each
side wall, with the end posts in the four corners (Figure 6-7).
MOUND 7
History of Investigation
Squier and Davis (1848) investigated this mound before 1846. They provided
conflicting observations on their work. The mound size is given as 17 ft. high and 100
ft. in diameter in one location (p. 55) and 17.5 ft. high and 90 ft. in diameter in another
(p. 154). It seems strange that the greater diameter is associated with a smaller basal
diameter, especially since the 1920-1921 investigations credit even greater dimensions.
Different investigations are probably represented by the two sets of statistics, perhaps in
separate years. The authors recorded that they sunk a 9 ft. shaft from the top down 19 ft.
to the indurated floor of the upper sub-mound structure (Squier and Davis 1848). The 19
ft. height of the mound apex above the floor more accurately records the true height of
the mound. The actual size and shape of their shaft was discovered by Mills (1922:488)
to be much less perfect than the early workers state. When he conducted the complete
reexamination of this mound, it only stood 11 ft. 2 in. above the same floor (Mills
1922:488). The difference of 7 ft. 10 in. represents the effects of plowing and erosion in
an agricultural field. This mound was not affected by Camp Sherman construction. Due
to the intervention of the Ohio Historical Society, the street and barracks layout around
Mound 7 was rearranged to keep the mound intact. According to Mills (1922:471-472),
the original plan was to demolish the mound in order to fill the nearby borrow pits! He
discovered that Squier and Davis’ pit was actually 12 ft. wide at the top and constricted
5 ft. down and then bellied out to 7 ft. 11 in. at the floor level in order to trace the “mica
pavement.” The 3 ft. shaft they reported to have sunk below the floor was also verified
by the reinvestigation.
Mills’ procedure was to start at the south side where the mound was not hedged
by camp buildings and proceed north in 5 ft. cuts that sliced from the top to the wellmarked floor of what proved to be the upper structure (Mills 1922:487). Up to this
time, Mills tackled this mound as a surface clearing operation, but at the cut through
Crematory Basin 1, he discovered that a subterranean lower structure existed 5.5-6.0
ft. below the upper floor. At this point, it is not altogether clear what the procedure
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was: whether the mound fill was removed first before clearing the lower structure fill
of everything within the cut was removed at one time. Mills (1922) only describes the
difficulty in placing his back dirt piles. Since 1922, no further work has been carried out
on this mound.
Description
1. Mound Structure (Figure 6-8).

Figure 6-8. Section Through Mound 7 According to Squier and Davis
(1848:Figure 41).

a) Stage Sequence.
This mound is the largest and internally most complex of the group. The height
is most accurately established at 19 ft. on the basis of the depth that Squier and Davis
(1848) stated they dug to reach the indurated clay floor of the upper structure. This is a
far better estimate than the externally based ones of 17 and 17.5 ft. that can be dismissed
as underestimates because the basal diameters are too small to fit the sub-mound
archaeology as a result of placing the mound too high on the terrain. The diameter is
in excess of 100 ft., the diameter of the outer fence, and probably in the neighborhood
of 120 ft. to accommodate the broad base of 20 in. of gravel that mantled the mound.
The 1920-1921 work showed that the mound was centered on the outer fence and not
on the upper structure and as a result the shaft that Squier and Davis sunk from the
apex missed the crematory basin. The sequence of gravel, sands, and clay cap is the most
complex of the mounds in the group, but unfortunately, not as unambiguous as Squier
and Davis (1848:Figure 41) pretended. Their sequence was: 1) an outer mantle of 20 in.
of gravel; 2) the first sand stratum at 7 ft. [at 12 ft. from the floor]; and 3) below which at
intervals of “little more than a foot” were 3 more sand layers [at c. 10 ft. 10 in., 9 ft. 8 in.,
8 ft. 6 in. each]. They did not report the puddled clay cap covered with finely sifted sand
(Mills 1922:481), unless their fourth sand layer really stood for the clay cap. However,
Mills (1922:481) measured this cap, 0.5-1.0 in. thick and covered by 1-2 in. of sand, to
have stood at its apex, 7 ft. above the floor of the upper structure. Even with generous
additions of clay and sand to this height, there still remains 1 ft. 3 in. of the top of Squier
and Davis’ fourth sand layer and Mills’ clay cap! Unfortunately Mills is silent about the
stratigraphy above the cap even though a standing profile of 12 ft. stood above the floor
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at the apex of the mound. Included within the gravel cap were one copper ax (S 550) and
one copper adze (S 551?) (Squier and Davis 1848:154, 197). Another sand layer existed
below the cap according to Mills (1922) at 6 ft. above the floor. Again Squier and Davis
(1848) are silent about this feature. Beneath this cap are the clay primaries above the
various upper structure graves, the most elaborate of which is that above Burial 9. In the
course of excavation, Mills (1922:497) found three intrusive inhumation burials and
Squier and Davis (1848) found one. These belong to a later cultural period.
b) Mound Burials. An unusual feature of this mound are the three Hopewell-age
cremation burials placed 3 to 4 ft. above the floor in the base of the mound fill.
Burial 1: This cremation burial was located behind the upper structure in the
southwest side of the mound, 4 ft. above the structure floor. Associated with
this burial was a double-bitted copper ax (Mills 1922:525-7, Figure 57).
Burial 2: This cremation burial was located behind the upper structure in the
southwest side of the mound, 3 ft. above the structure floor. Deposited in a
basin receptacle, it was found with two copper spoon-shaped pendants and a
number of bone and shell beads.
Burial 11: This cremation burial was located in front of the upper structure in the
northeast side of the mound, c. 3 ft. above the structure floor. It was placed on
a mound stage. In association were two flint knives and a necklace of barrelshaped bone beads.
2. Outer Fence.
According Mills’ map (Figure 6-9), a C-shaped fence of posts about 5 ft. apart
encircled the upper structure with a diameter of about 100 ft. This fence was open at the
northeast with a line of posts reaching from the opening to the corners of the northeast
end of the upper structure. This opening was about 55 ft. wide. It is noteworthy that on
Mills’ map the opening is centered on the major axis of the crematory basin and not on
the axis of the upper structure. On the opposite side (southwest) another break in the
fence is recorded, but in this case the gap may be observation error since other structural
features do not accompany it. Here as elsewhere, observational records of post molds
cannot be presumed to have been made consistently by Mills and Shetrone. For that
reason “gaps” have to be treated with great skepticism.
3. Substructure, Upper Structure.
The plan of this structure appears from Mills’ map to be a round-cornered square
or rectangle with double-post wall construction on the north and south. Measuring
across the north-south axis on his map the building is about 48 ft. wide and 48 or more
feet long, although this latter figure is less secure. The orientation of the east-west axis
is about N 65° E. There appear to be doorways in the east and west ends, although
the foundation plan would have to be reexamined to be certain of this. The floor was
recorded by Mills (1922) to be a well-defined layer of puddled clay that was covered with
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Figure 6-9. Shetrone’s Plan of the Structures Beneath Mound 7 from Mills (1920).
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a light layer of fine sand. In the center, the sand was trampled into the clay to form a
layer that both Mills (1922) and Squier and Davis (1848) describe as “cement-like.” In
front and to the east of the upper structure, was located a separate circle of post molds
that created a separate compartment around Burial 13. This “compartment” or burial
enclosure is considered an ancillary unit of the upper structure.
4. Substructure, Lower Structure.
This structure was set within a deep elliptical pit, 5.5 to 6.0 ft. below the upper
structure floor (Mills 1922:478-479). This oval pit had a “flat” floor, c. 40 ft. long
northeast-southwest and 30 ft. wide, and straight walls. A ramp entryway led to the
northeast. Wall posts followed the inside on the eastern half but not on the western half.
No satisfactory explanation has been advanced to explain the absence of post molds
along the western walls. A pair of 6 in. posts set 5 ft. 8 in. apart flanked the entrance.
According to Mills (1922: 478), the floor was:
“carefully made puddled clay, four inches in thickness at center, and gradually
sloped toward the outer perimeter, following which was a continuous troughlike depression which served as drainage, by carrying surface water from the
floor to holes leading into the gravel below.”
At the walls, the clay layer was carried up the walls to retain the loose dolomite
gravel (C horizon) from caving in, although this measure failed at some points (Mills
1922:479). Gravel filled the pit except for the upper 20 in., which was clayey loam.
5. Features, Upper Structure.
a) Crematory Basin 1. This is a slant-walled rectangular basin 9 ft. long, 6 ft. wide,
and 10 in. deep (Mills 1922:493, Figure 27). It was used over a long period since
the under lying soil was burnt to a depth of 12 in. The orientation was N 76° E
and it was placed directly over Crematory Basin 2 of the lower structure. The
basin was empty except for scraps of cremation found around the basin.
b) Platform Burials.
Burial 3: A cremation was placed on top of a loam-filled cribwork platform, 6 ft. 6
in. long and 5 ft. wide. The crib was composed of a single layer of logs, about
8 in. in diameter. The fill was heaped to a peak in the center 5 in. above the
logs. Associated with the burial were an obsidian “spear,” a copper button
ornament, and a necklace of small pearl and shell beads. Covering the burial
was a small mound.
Burial 4: A cremation was placed on a low platform 18 in. in diameter that lacked
cribwork. Associated with this burial were 3 bent copper awls or “fishhooks”,
a thin copper ornament, some silver-covered wooden beads, fragments of one
hyaline quartz “spear,” fragments of one obsidian “spear,” and a necklace of
large pearl beads. A small mound also covered this burial.
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Burial 5: This cremation was placed in the charred hollow of a short, upright tree
stump (Mills 1922:Figure 30). In association were cut jaws and teeth, burnt and
unburnt shell beads, and a metapodial deer skewer (Mills 1922:522).
Burial 6: This cremation was on a very low clay platform. A shell bead necklace was
associated with the remains.
Burial 7: This cremation was on a very low clay platform. A shell bead necklace was
associated with the remains.
Burial 8: This cremation was presumably on a very low clay platform. A shell bead
neck lace was associated with the remains.
Burial 9: This cremation was on top of a large cribwork supported platform (Mills
1922:487, Figure 28). The platform was about 7 ft. long and 6 ft. wide, based on
the map, and the platform stood 6 in. above the level of the cribwork, which
was composed of two layers of logs, each about 8 in. diameter. The platform
was located in the southeast corner of the structure with the long axis pointed
towards the central crematory basin (Basin 1). The west side of the cribwork
was held in place by a line of large “glacial boulders.” On the platform summit,
a copper toadstool wand was placed together with the cremated remains,
which were found directly over and around it. South of the wand (Mills
1922:547-548, Figure 71) was located a copper plate (Mills 1922:538, Figure
62) and another was found to the north (Mills 1922:538, Figure 63). To the
southwest, a “buffalo” [?] headdress of copper horns [?], fabric, skin, and fur
was found (Mills 1922:546-7). In each of the southeast and northeast corners
were a copper falcon cutout plate (Mills 1922:531,7, Figure 60, 61). Matting was
recovered from beneath these plates (Mills 1922:Figure 81). In unspecified
locations were copper pendants, quartz biface fragments, and necklaces of
pearl and shell beads. Over the entire layout of burial and grave goods was
placed an unspecified number of cut rectangular mica plates. Mills’ map
shows the platform to be surrounded by a circle of post molds about 11 ft.
in a diameter. Covering the platform and circle of post molds was a primary
mound that was capped by a layer of sand (Mills 1922:Figure 28). On the north
end of the foot of this primary mound was a semi-rectangular “pavement”
of interlocking mica sheets, 8 ft. long and 4 ft. wide (Mills 1922:Figure 22a;
Shetrone 1930:Figure 133 upper). A portion of this pavement was uncovered
in the earlier investigation and called by Squier and Davis (1848) the “mica
crescent.” This mica is represented by the sample (S 570) in the British Museum.
Burial 10: This large cremation was located on a clay platform. Accompanying this
burial was a necklace of bone beads and several perforated bear canines.
Burial 12: This cremation was located on a platform supported by cribwork
that measured 6 ft. 6 in. long and 5 ft. wide. The platform was located in the
northeast corner of the structure and was oriented diagonally towards the
crematory basin (Basin 1). The platform was raised in the center above the
level of the double [?] layer of logs composing this cribwork. In the center with
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the burial, were a large copper plate (Mills 1922:530, Figure 59) and a pair of
copper earspools, one side faced with silver (Mills 1922:Figure 79). Leather
was preserved beneath the plate. Other grave goods were located around
this central group. In the northwest corner was a leather belt on which were
mounted 18 copper turtle effigy rattles with pebbles (Mills 1922:494, 550,
Figure 74). Nearby were two large obsidian bifaces (Mills 1922:Figure 55).
North-central and east were 12 copper “stars” (or miniature reel-shaped
gorgets (Griffin 1979); Mills 1922:553-554, Figure 78), two copper “bat” effigy
pieces (Mills 1922:538-540, Figure 66), and a repoussé hawk cutout plate (Mills
1922:537, Figure 65). East-central on the platform were 12+ (15 are present
in collection) ovate copper pendants with shell and pearl beads suspended
inside. To the south lay a circular sheet mica “mirror,” 11 in. in diameter, and
a copper mountain goat horn effigy (Mills 1922:545-546, Figure 70). In the
southeast corner was a necklace of pearl beads, bear claws, shark teeth, and
about 40 copper-covered wooden hemispherical beads (Mills 1922:557). In
the southwest corner was a copper human effigy cutout sagittal headdress
(Mills 1922:541, Figure 67). Encircling this platform were posts laid out with a
diameter of c. 12 ft. as measured from Mills’ map.
Burial 13: In the secondary compartment east of the main structure a cremation
was placed in an “intaglio” cribwork burial (Mills 1922:Figure 33). The burial
was centered on a small clay platform 4 in. high, placed in the bottom of a
rectangular pit 9 in. below the upper structure floor. The sides of the pit were
braced with 9-10 in. diameter logs (presumably present only by casts in the soil).
At the center of this platform was one copper ax (Mills 1922:527, Figure 58),
on top of which were sheets of mica. On these sheets were scattered cremated
remains, fragments of quartz bifaces, two bone needles, and a necklace of shell
beads. Baby (personal communication ) states that a skull mask was present
also. Above the pit at the corners were seven Busycon sp. shell cups (Mills
1922:559, Figure 80). Three were placed along each end and one at the midpoint of one of the sides.
5. Features, Lower Structure.
a) Crematory Basin 2. This is a rectangular basin with a “slant-sided” profile that
measures 6 ft. 3 in. long and 4 ft. 4 in. wide (Mills 1922:Figure 24). The basin lay
directly beneath Basin 1 and appears, from the map of the mound, to bear the
same orientation (N 76° E). It was repeatedly used, much repaired, and empty
except for some scraps of cremated bone (Mills 1922:479).
b) Burials. Neither burials nor any other features were found in the lower structure.
6. Intrusive Graves
a) XB1: The first intrusive grave located at the summit contained the burial of a
child without burial accompaniments (Mills 1922 571). This grave was probably
the one that was 12 in. deep.
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b) XB2: The second intrusive grave near XB1 contained the burial of a child
(Mills 1922:571). This grave was probably the one that was 15 in. deep and
near XB1. Grave goods consisted of one stone celt, one pottery vessel (“badly
decomposed”), and about 50 Anculosa shell beads.
c) XB3: This burial was located at the north side of the mound (Mills 1922:571). The
burial was that of an adult. Grave goods consisted of an elk antler section, one
stone celt, and “a number” of shell beads.
d) XB4: This burial was located in the northeast section of the mound. The burial
was that of an adult. Grave goods consisted only of “a number” of shell beads.
MOUND 8
History of Investigation
In the 1840s, Squier and Davis (1848:152) sunk a shaft into the center of this
mound and discovered at the bottom a “sacrificial fire basin,” which we call now a
crematory basin (Figure 6-10). This basin was filled with a high heap of ash mixed with

Figure 6-10. Section Through Mound 8 According to Squier and
Davis (1848:Figure 37).

the remains of 200 pipe fragments, copper, pearl, and shell items that made Mound City
famous. Upon reinvestigation of this location in 1920, Mills determined that the famous
cache came from both the basin and a depository cache immediately to the south near
the southwest corner. He also found the 1840s pit was approximately 8 ft. square and
covered both the basin and most of the central deposit.
In 1920, Mills (1922) selected the site of Mound 8 as his first priority in the
second round of excavations. At this time, the western part of the mound was probably
under army barracks. Mills does not mention them, but they could have been removed
by the time of his work. His mapped location of the mound places the west end under
barracks and Baby’s work in 1975 disclosed material evidence of these structures. More
importantly, Mills does not report any disturbances attributable to camp construction.
He uncovered a large area about 50 ft. in diameter that included all of the features and
post molds recorded at this mound location. Mills found, in addition to Squier and Davis’
features, eight cremation burials and two intrusive primary extended inhumations.
The post pattern Mills recorded is vaguely circular, which, if the outer northern ring is
deleted, resolves into an oval shaped pattern something on the order of 40 ft. north-south
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and 32 ft. east-west. Structures of this size, shape, and orientation are found elsewhere
at the site.
In 1975, Baby (Baby and Langlois 1977) reopened the mound location (Grid
O2) with a bulldozer to expose an irregular area to a depth of 6 in. below surface. The
Grid O2 area had a maximum east-west dimension of 35 ft. and 31 ft. north-south. After
stripping the location, the area was hand excavated by trowel to an additional depth of
0.5 to 0.6 ft. Baby recovered a distinctly different substructure pattern (Figure 6-11). It is
square in shape and measures 32 ft. east-west and 29 ft. north-south. Three aboriginal
features were found within the post pattern, F8-2, F8-3, and F8-4. F8-1 was a Camp
Sherman feature (Baby and Langlois 1977).

F8-3
30

5

75

20

F8-2
10

F8-4

52

66

46

L8

L6

L4

Post
Wooden Pylon Support
Camp Sherman Post
Ditch
N

Excavation Limit
0

meters

3

0

feet

10

Figure 6-11. Plan of Structure Beneath Mound 8.
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The 1920 and 1975 excavations produced seemingly contradictory evidence
that is not easy to resolve with the data at hand. Baby discovered the main axis of the
substructure to be oriented west of north towards the western gateway of the mound
group. He thought that Mound 9, which was paired with Mound 8, was likewise on this
orientation although it is difficult to justify this conclusion from the available evidence.
In contrast, Mills uncovered what appears to have been a different substructure
orientation. He mapped the major axis of the crematory basin as north of west. Since I
take this orientation as serious evidence for the orientation of the enclosing substructure,
it follows that Mills must have discovered a different substructure. But how are Mills and
Baby to be reconciled? First of all, the crematory basin that Mills and Squier and Davis
described must have lain very close to the surrounding ground surface and therefore
the floor on which the basin and adjacent pipe deposit stood must have been close to the
surface likewise. This can be inferred from Mills (1922:433) who writes,
“Burial number 1, of this mound, lay to the northwest of its center, in that part
of the tumulus which had been graded off incidental to camp construction.
The grading process had left but an inch or two or earth covering the burial,
and subsequently rains had exposed its contents to view. The grave, a slight
depression upon the floor, contained the cremated bones of one individual,
with which were 16 copper artifacts” (italics mine).
Thus we see that the Mills’ “heap of artifacts” was exposed at the time of
excavation, even though they lay in a depression in the sub-mound structure floor. This
fact means that the ground surface was just an inch above the floor of the famous “pipe
mound” substructure. Towards the center of the mound the fill above the substructure
thickened. The photo of the crematory basin shows this clearly. Mills (1922:436)
reported the height of the central depository next to the basin to be 20 in. high above the
substructure floor and the level of the basin. A stump of earth showing in the photo was
about that high, but in the photo it appears to decrease in thickness southward and away
from the basin. If we allow for a maximum elevation of 20 in. of fill over the crematory
basin, then it is quite possible that the associated floor was situated relatively high in
elevation in this part of the mound group. Since Mills completely excavated this feature,
it is quite possible that the floor had been graded away in the 1920s. If not, Baby could
easily have removed whatever was left since the floor must have been close to the surface.
According to Baby and Langlois (1977), 6 in. of the surface of the mound location was
graded by machinery. Following this exposure, an additional 6 or more inches was hand
excavated in 1975. An excavation to a foot below the surface may well be much lower
than the level of the structure located by Mills. Hence, I conclude that two superimposed
substructures existed at this location and that Baby uncovered mainly the lower of the
two while Mills found vestiges of the upper one. There is an additional point in favor
of this interpretation. The pattern of mound pairing, superposition, and orientations
of mounds 7 and 8 is precisely like that of the mound 12 and 13 pair, for which there
is complete documentation. In the case of the mound 12 and 13 pair, the westernmost
mound (13) in the pair overlay two substructures, the earlier of which was oriented
north-south and the later northwest-southeast along the same axis of the eastern mound
(12) substructure (see below). Note that here, as in other examples of clear relationship
between the crematory basin and the associated substructures, the axes of the two are
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parallel, if not the same. If we presume this relationship to hold throughout the group,
the upper structure of Mound 8 was oriented east-west.
Description
1. Mound Structure.
Squier and Davis (1848) describe the stratigraphy?
2. Substructure (Possible Upper Structure).
Mills (1922:435) recorded distinct arcs of post molds that suggest the foundations
of one or more sub-mound structures. An east-west orientation is suggested for
the primary structure discovered by Mills by the orientation of the major axis of the
centrally placed crematory basin.
3. Substructure (Possible Lower Structure) (Figure 6-11).
Four post molds excavated in 1975 contained artifacts:
Post mold 46: animal bone and mica
Post mold 66: mica, one flake, 11 sherds, and one bone needle tip
Post mold 75: one flake
Post mold 79: one bone needle tip
4. Features (Possible Upper Structure).
a) Crematory Basin. Squier and Davis (1848) discovered a ...
b) Central Depository. This was a mold 18 in. in diameter at the bottom that rose 20
in. above the floor. Mills (1922:436) interprets this feature:
“This mold was exactly that which would result from a filled bag being set
upright on the floor and covered over with earth, the bag and contents later
being removed and the arched earth retaining its form and imprint.”
When Squier and Davis’ excavation intersected the same mold, they removed
most of its contents. This is sufficient evidence to demonstrate that Mills rediscovered
Squier and Davis’ feature although Mills’ findings do not completely square with what
the earlier excavators reported. According to Squier and Davis, the deposit was in the
“altar” or crematory basin. However, they seemed to have combined the depository with
the basin finds in their description. They mention that a layer of sand capped the burned
loam in the basin and the edges of the basin to make a single small hill. Evidently, their
finds were mixed with ashes since Baby (Baby and Langlois 1977) reports that the pipes
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from Mound 8 in the British Museum were covered with ashes when he inspected them
in 1965. The artifacts found by Squier and Davis match those recovered by Mills from the
depository. Because Squier and Davis failed to recover all the artifacts, Mills (1922:438)
retrieved “from the bottom and around the edges of this mold” 50 pipe fragments,
pearly beads, shell beads, galena crystals, and whitneyite, a copper arsenide mineral
that looks like fused copper. This inventory compares well with Squier and Davis’ list
of 200 pipe fragments, pearl beads, shell beads, “numerous discs, tubes, etc., of copper,
and a number of other ornaments of copper, covered with silver”, and masses of “fused
copper” (whitneyite?) (Squier and Davis 1848:152).
c) Basin Burials. Each of four burials interred in basins in the floor contained
important grave offerings.
Burial 1: This is a cremation. Graved goods consist of 16 copper artifacts (“breast”
plates, earspools, and pendants). These copper artifacts are crushed (i.e.,
“killed”).
Burial 2: This is a cremation. Grave goods consist of three copper “eagle” claw
cutouts, an estimated 50 large perforated shell discs and gorgets, shell beads,
pearl beads, about 100 perforated elk canine teeth, several imitation elk teeth,
perforated bear canines, and imitation canines of bear and mountain lion. Of
the shell gorgets only a few were recovered, one of which was engraved (Mills
1922:557-559). Griffin found a gorget and stone beads catalogued in the British
Museum under this mound.
Burial 3: This is a cremation of one individual. Grave goods consisted of several
flake knives (blades?), a flint core, two slate gorgets, one perforated, potsherds,
over 150 perforated elk canines (Mills 1922:556), six perforated elk canines in
shell (Mills 1922:556), five copper beads, and a necklace of bear and wolf claw
bones. A copper awl, 8 in. long, is attributed to this burial (Mills 1922:527).
Burial 6: A cremation. One copper plate was associated with this burial.
d) Floor Burials. Burials 5, 7, and 8 belong to this category.
5. Features (Possible Lower Structure).
a) Burial (?) in pit: (F8-2) An interment was located in a small “bathtub shaped” pit
1.5 ft. north-south, 0.8 ft. east-west, and 0.58 ft. deep. In the dark fill was one
platform pipe base.
b) Pit feature. One shallow pit, 1.3 ft. in diameter and 0.55 ft. deep, contained mica
and animal bone.
c) Depression. One shallow depression, 0.4 ft. in diameter and 0.3 ft. deep ...
6. Intrusive Graves.
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a) Burial 1: The first intrusive grave was located at the mound summit and just 12 in.
south of Squier and Davis’ (1848) shaft (Mills 1922:568). The burial was a single
extended adult (Mills 1922:Figure 84). Grave goods consisted of 12 points,
probably of the Jack’s Reef type, one antler projectile point, one elk scapula pin
or needle, one bone needle, one slate pendant [#3589], antler tines, deer bone
splints, and one turkey tarso-metatarsal awl.
b) Burial 2: The second intrusive burial was located at the mound summit, just 4
in. east of Squier and Davis shaft’ (Mills 1922:569). The burial was a flexed
skeleton of an adult (?). Grave goods consisted of one keeled platform pipe, five
antler beam handles, one antler hair comb [#3552], one elk scapula pin, one elk
antler socketed point, two deer cannon bone awls, and unworked bone and
antler pieces.
MOUND 9
History of Investigation
Squier and Davis (1848) are silent about this mound. Mills (1922) was the first to
report investigations into this mound. He opened this mound in October 1921 after the
building (barracks) that covered it was removed. He found a large crematory basin and
14 burials, of which he described only five. In 1975, Baby reexamined this location by
stripping an area roughly 29 x 28 ft. square (Figure 6-12).
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Description
1. Mound Structure.
No descriptions of the mound structure have been recorded.
2. Sub-structure (Figure 6-12).
Baby discovered a round-cornered parallelogram ground plan, measuring 24.5 ft.
east-west and 22.0 ft. north-south. All four walls were single post construction,
with the posts averaging 0.36 ft. in diameter. The doorways, which were located
in the centers of the east and west walls, were 2.1 ft. wide. The ground plan is
not very convincing.
3. Features.
Mills (1922) found a large crematory basin in the center of the mound without
recording its orientation. It was possibly oriented north-south since he stated “a few feet
to the south, and directly in line with this crematory, were placed five cremated burials
(Mills 1922:508).” No further information is available on the burials associated with the
Mound 9 substructure.
MOUND 10
History of Investigation
No evidence exists of any excavation of this mound before 1963, when Brown fully
investigated its location (Brown and Baby 1966). Mills did not bother with this mound
because it lay in the path of Toledo Ave., which he presumed had obliterated all traces
of the mound and associated features. In the 1963 investigations, a fully preserved post
pattern of a substructure and associated burials and features was located. In addition,
this mound site covered the remains of an early habitation structure, presumably
associated with the habitation debris found in the southeast corner of the earthworks.
Description
1. Mound Structure.
Only a small mound less than 3 ft. high stood at this location according to Squier
and Davis (1848).
2. Substructure (Figure 8-1).
This structure was a round-cornered rectangular ground plan measuring
49.5 ft. north-south by 43.2 ft. east-west. The orientation is 8° west of north. The sides
were double-post construction. Doorways were located in the center of each end. The
doorways were 3.3 and 3.5 ft. wide between post centers and about 40 to 50% wider than
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the adjacent post centers. Over 3/4ths of the floor was destroyed after Toledo Ave. was
constructed and later broken up by running a harrow over the road surface. It remained
in the west side around pit (F10-8) and cremation (F10-11). It was present in the profiles
in the southwest corner where a contact between the mound fill and the underlying red
brown clay loam could be recognized.
3. Features.
a) Basin-Shaped Sub-Floor Pit (F10-8). This pit is irregular ovoid in ground plan,
with sloping sides and a flat bottom. It measures 5.7 ft. north-south, 4.0 ft. eastwest, and is 4.5 ft. deep. The fill is dark brown loam, on top of which was a
rectangular organic stain.
b) Cremation Deposit Pit (F10-12). This steep-sided pit has an oval plan and a flat
base. It measures 5.1 ft. north-south, 3.9 ft. east-west at the top and 3.6 ft. at
the base. The pit is 1.6 ft. deep. The fill was divided into two well-separated
layers. The upper fill of red brown clay, slightly darker than the subsoil,
contained charcoal, mica flakes, and one bladelet. The lower fill was dark
brown loam containing 15 flakes and one bladelet. It rested directly on the
cremation burial, its grave goods, the underlying bed of charcoal, and a clay
bench along the edge of the grave pit. Lying along the flank of the grave pit,
over the “bench,” and under the bed of charcoal was a trace of (bark?) niter
stain that probably represented the sheet of bark used to slip the cremation
into the grave. This and the absence of any trace of oxidation of the underlying
clean white dolomite gravels showed that the burial was cremated elsewhere
and that the pit was a secondary resting place (Brown and Baby 1966). Shell
and pearl beads that were burnt in the crematory fires were commingled with
the cremated bones. Grave goods consisted of one copper sagittal headdress
and one copper adze within a twined container, part of which was preserved
beneath the adze. One grit-tempered cordmarked sherd was included within
the charcoal. Radiocarbon ages of AD 178 ± 53 (OWU-51) and 270 ± 60 (Beta5448) were determined from this charcoal.
c) Cremation on Floor (F10-11). A small deposit of cremated remains was located
on a patch of the substructure floor. Two concave-shaped “shell-like” copper
items accompanied this deposit to the northeast.
History of Investigation

MOUND 11

In 1971, Baby (Otto 1980) undertook the first recorded investigation of Mound
11. Mills (1922) did not investigate this location in 1920 because no trace of the mound
remained. Army camp construction apparently leveled the location in the course of
erecting a barracks (Otto 1980:35). The mound site was relocated by using the distance
from Mound 1 (25 ft. south) on Squier and Davis’ map as a guide. In this location, Baby
stripped a 60 ft. square section (Grid K3) with power machinery to about 1.0 ft. below
grade to the level of undisturbed soil (Figure 6-13). The surface of this section was
further cleaned with shovel scraping and troweling in 10 ft. squares.
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Figure 6-13. Plan of Structure Beneath Mound 11.

Description
1. Mound Structure.
This was probably one of the less than 3 ft. high mounds that Squier and Davis
called small mounds.
2. Substructure (Figure 6-13).
The structure (F11-1) is stated to be a round-cornered rectangular plan measuring
44 ft. east-west and 38 ft. north-south. Two doorways lie in the centers of the ends, the
eastern being 3 ft. wide and the western 2 ft. wide. Doorway projections (“canopy”)
projects 4.3 ft. east. This structure is solely of single post construction, in which the end
walls average 0.48 ft. in diameter and the side walls 0.45 ft. Six interior supports (average
1.08 ft. in diameter) are arranged in parallel rows along the sides. Flint, mica, pottery
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sherds, and animal bone were recovered mainly from post molds occupying the north
end of the structure.
3. Features. None recorded.
MOUND 12
History of Investigation
The first recorded investigation was in 1920 by Mills (1922:457-459). Regarding
this mound, Squier and Davis merely state that it is paired with Mound 13. If they dug
into it, there is no record or trace of this activity. Mills (1922:457) agreed with Squier and
Davis that Mound 12 is a “supplemental” mound. He meant by that:
“[w]hile the burials thereof were negligible both as to number and importance,
it was found to contain four distinct crematory basins which, from the evidence
of repeated mending and deep burning, showed that here had occurred unusual
activity in the matter of repeated and long-continued cremation. To the casual
observer, mounds numbers 13 and 12 would have given the impression of being
connected one with the other; and while this was not true, since the lines of
post molds marking the outer circumferences of the structures represented by
them were found to be separated by a space of approximately ten feet yet their
proximity is significant of their close relationship (Mills 1922:457-458).
Mills’ investigations found four crematory basins and three burials. Two of the
basins were superimposed, but Mills makes nothing of this. I interpret the lower basin,
located 2 ft. below the central basin, to be a subfloor pit used as a crematory basin.
Mound 12 was partially re-excavated in 1963 because the grid (D) used for Mound 13
extended into the area of Mound 12 (Brown and Baby 1966). A portion of the northwest
end of the Mound 12 substructure and the gallery connecting Mounds 12 and 13 was
discovered then. The next investigation in 1971 cleared the whole Mound 12 area (Otto
1980). Under Baby’s direction an area (Grid K1) measuring 77 x 50 ft. was scraped by
power machinery. A complete substructure plan and six new features were discovered,
none of which were those reported in 1922 (in particular his Crematory 2 that was 2 ft.
below the floor of Basin 1).
Description
1. Mound Structure.
No data exist for this mound.
2. Substructure (Figures 8-8, 8-10).
Where Mills found only a vague, circular scatter of post molds, work started by
Brown and completed under Baby disclosed a more complete series. A round-cornered
rectangular ground plan was recorded with an apparent irregularity at the northwest
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end, facing Mound 13. The structure measures 46.7 ft. northwest-southeast and ranges
from 28.5 to 38 ft. wide from the southeast to northwest ends. It is constructed solely of
single posts, averaging 0.44 ft. in diameter. Three major interior supports were located
inside the north sidewall. I reinterpret the northwest end wall differently than Baby
(Otto 1980). The southwest corner should extend to the area of F13-46, which I interpret
now to be a companion pit to F12-5 in the northwest corner. This reinterpretation of
Mound 12 makes the structure to be a regular rhomboid, with the broad end facing
Mound 13.
3. Features.
a) Crematory Basin 1: This basin, which was located near the mound center, was,
according to Mills (1922:458), “seriously disturbed in the work of the camp
construction, however, leaving only the eastern half intact.” This basin seems
to have been rectangular to judge from his drawing (Mills 1922:Figure 10).
The hole left by the 1920 excavation, which went down to investigate what he
called Basin 2, is represented probably by the upper portion of Baby’s F12-3. A
sewer line and bedding trench were found by Baby to have cut through F12-3
(Otto 1980). This leaves the nature of Mills’ discoveries all the more difficult to
interpret. The 1971 notes interpreted this basin as originally rectangular.
b) Crematory Basin 3 : Located on the east side, this feature was smaller than Basin
1 but was the same shape. It measured 5 x 3.5 ft. Used a long time, the earth
beneath it was burned 5 in. deep (Mills 1922:458).
c) Crematory Basin 4: This basin, which was located west of center, was a large,
undisturbed feature, measuring 6 ft. 10 in. by 3 ft. 10 in. and 6 in. deep.
Cremated bones were present. According to Mills (1922:459), a distinctive
feature of this basin “was the presence of peculiar depressions, two at the west
end and one at the east end.”
d) Sub-Floor Pit. This is Mills’ Crematory Basin 2, which he describes: “it was
noted that the underlying soil had been disturbed. Following this for an
explanation, it was found that a sub-base crematory had been constructed,
two feet below the original base of the mound proper. This crematory which
was undisturbed, was smaller than most of the others of the group, measuring
by 5 1/2 feet in length and 3 1/2 feet in width. The fact that it was not markedly
burned showed that it had not been used for any considerable length of time”
(Mills 1922:458). Otto (1980:30) interpreted F12-3 of the 1971 investigations
as the “sub-base” crematorium of Mills. This feature (F12-3) ranged from 8.4
to 4.6 ft. in east-west dimensions and 9.1 to 6.0 ft. in north-south dimensions.
Maximum depth below surface was recorded at 2.45 ft. Consult Chapter 8 for
additional remarks.
e) Burials.
Burial 1: This is a floor cremation (Mills 1922:459).
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Burial 2: This was found in a shallow basin 12 in. in diameter on the floor. Grave
goods included a necklace of shell beads, a small copper pendant, a gray wolf
canine teeth, and flint “spear point”. This burial was covered with 3-4 in. of
clay and was flanked on both sides by post molds.
Burial 3: This was a floor cremation with grave goods.
f) Corner Pits.
1) F12-4: In the southeast corner, a roughly rectangular pit measured 5 ft. eastwest and 3 ft. north-south. It was 0.8 ft. deep. Post molds of the substructure
penetrate the base of the feature that evidently predates the structure. The pit
fill is dark, stained soil containing mica, bone, and sherds (Otto 1980).
2) F12-5: In the northwest corner, a roughly circular pit is located that was
roughly 5 ft. in diameter and 1.0 ft. deep. It had sloping sides and a flat base.
The feature fill contained fragments of broken crematory basin, both burned
and unburned animal bone, bladelets, fire-cracked rock, small cobbles, and
portions of three vessels. This pit postdates the structure wall because it
intrudes into the wall posts.
3) F13-46: This oval pit measures 4.3 ft. northwest-southeast and 2.1 ft.
southwest-northeast. Excavated to 0.8 ft. below the scraped surface, this pit
had straight sides at the northwest end and sloping sides otherwise. The base
is flat (Brown and Baby 1966). Sherds, chert flakes, and mica flakes were found
in the pit fill.
g) Sub-Floor Pit.
1) F12-6: This is a small, double-lobed pit, measuring 2.6 ft. northwest-southeast,
1.2 ft. northeast-southwest, and 1.0 ft. deep at the east end. The depth of the
west lobe is not determinable because of rodent disturbance. The fill contained
sherds and mica flakes.
h) Floor Burial.
1) Burial 1 (F12-8). This burial is a floor burial found 6 in. above an undisturbed
portion of the original floor of the substructure. The cremation was within a
dark stained area measuring 1.37 ft. north-south and 1.55 ft. east-west.
i) Backfill Burials.
1) Burials 2 and 3 (F12-2): These “burials” were two cremation deposits found in
the mound back fill.

89

MOUND CITY

2) Burial 4: This is a cremation burial displaced from its original location and not
completely recovered in the 1920 investigations. Associated with this burial were mica
flakes, a burnt flint biface, and a large intact sheet of mica.
3. Artifacts. Artifacts were recovered from Features 3, 4, 5, 7, and an interior
support post pit (PM 5).
MOUND 13
History of Investigation
The first investigation of record was a major effort by Mills (1922:447-457) in 1920
and 1921. At this time, the mound was graded to about 3 ft. in height and spread out to an
estimated 70 ft. in diameter. In the first season he investigated the western “third” of the
mound that lay outside of the barracks overlying the eastern portion (Brown and Baby
1966:Map X). Little of the mound remained over the western third as a consequence of
camp grading work, which disturbed the mica grave. The second year, the remaining
portion of the mound beneath the barracks was excavated although somewhat
incompletely, perhaps due to the obstruction of the barracks. The reinvestigation of
1963 showed clearly the history of Mills’ work at the mound site.
The initial work west and outside of the line of posts marking the west wall of the
barracks was down at a level just below the prepared floor of what was defined in 1963 as
the Upper Mortuary (Brown and Baby 1963). The second season followed this prepared
floor beneath the barracks without removing the pilasters that supported the foundation
posts. However, this operation was incomplete. Not only was fill around the pilasters left
intact but an intrusive inhumation burial was not touched as well. The fill between the
Upper Mortuary floor and the Lower Mortuary was intact under the barracks (Brown
and Baby 1963).
The location was partly reinvestigated in 1963 (Grid D) as a result of the project to
rediscover the location of the Great Mica Grave (Brown and Baby 1966). At this time this
grave, the platform burial (F13-50), previously undiscovered burials, and the crematory
basin were located. The stratigraphic position of the two mortuaries was discovered
together with most of their post patterns.
Description
1. Mound Structure.
Squier and Davis (1848) report little information about this mound except for its
dimensions. However, they seem to be aware that it contained the gravel and sand layers
typical of other large mounds of this group without reporting an excavation. The 1963
investigations disclosed the basal remnants of an outer gravel layer. Within this mantle
were two layers of ochre-colored sand separated by layers of reddish loam. Hence, the
mound was constructed according to the typical stratigraphic sequence outlined for
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Mound 1 (Squier and Davis 1848:144). The size and shape of the mound is indicated by
an elliptical outline of 90 by 70 ft. (Brown and Baby 1966).
2. Substructure, Upper Structure.
This is a round-cornered rectangular structure measuring 56.5 ft. northwestsoutheast and an estimated 44.0 ft. wide. The 1963 excavations were not complete
enough to recover an entire post pattern. The orientation is E 11° S, in line with the
major axis of mound 12. The structure was constructed of double post sidewalls. The
interior support posts appear (on incomplete evidence) to be placed along the inside
corners of the sidewalls. In at least the case of the northeast supports, a cluster of four
posts occupied a single corner pit. The location of the southeast doorway is not clear and
the location of the corresponding opposite doorway at the northwest was not excavated
in 1963. This structure had a prepared clay floor that was hardened by fire and burnt in
places to an orange color (Brown and Baby 1966).
3. Substructure, Lower Structure.
This is a round-cornered square structure plan measuring 38.5 ft. by 38.0 ft, with
a different orientation of S 9° W.
4. Features, Upper Structure.
a) Prepared Platform Grave: “Great Mica Grave”. This grave (Burial 1) was recorded
by Mills (1922) as a round-cornered rectangular construction made up of
loam and charcoal and measuring 7 x 6.5 ft. across the centers of the lip edges.
Located in the southwest corner of the structure, it was oriented towards the
crematory basin in the center. The platform was constructed to resemble a
round-cornered rectangular crematory basin with a rounded curb border. In
its fill were many items, including 100 pipe pieces, pearl beads, shell beads,
perforated canine teeth, perforated shark teeth, fragments of chipped quartz
and obsidian bifaces, one bone awl, one copper awl (Mills 1922:527), galena,
and whitneyite. Four restored effigy platform pipes are described by Mills
(1922:515-518, Figures 44-47). The surface of this grave facility was covered
with mica plates (6 x 6 in. to 16 x 14 in.). Four cremations were located on the
mica-sheeted surface, two of which were accompanied by grave goods, viz .,
one 12 in. mica “mirror,” and one copper sagittal headdress (Mills 1922:541).
Covering the human remains and mica was a 2-foot high clay mound on top of
which was a layer of sand and sheets of mica.
b) Platform Burials.
1) Burial 2: This is a cremation with two copper earspools, one large flint “spear
point,” and three copper plates in the shape of double-headed vultures (Mills
1922:536, Figure 64--where they are called “eagles”).
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2) Burial 3: This is a cremation resting on a 1-inch.prepared platform, 4 x 5.5 ft.
in dimension (F13-50). Grave goods were two obsidian notched bifaces (Mills
1922:524, Figures 53, 54), one flint “spearpoint” (3 in. long), four copper
earspools, six copper cone-like beads or tubular beads (Mills 1922:554), five
strips of copper, one large copper bear effigy headdress (Mills 1922:541-544,
Figure 68), and some woven fabric.
3) Burial 4: This is a cremation resting on a 1 in. prepared platform. Grave goods
consist of a copper sagittal headdress, three sets of copper deer antlers (Mills
1922:544, Figure 69), and two copper human hands (Mills 1922:552-553, Figure
77).
4) Burial 11: This is a cremation resting on a 1 in. prepared platform. Grave goods
consist of one flint “spearpoint” and one copper human torso cutout (Mills
1922:552).
c) Basin Burial.
1) Burial 9: This is a cremation in a basin 4 in. deep and 18 in. in diameter (F13-49).
The cremation was covered with a small mound of loam and capped with
sand. This mound contained the traces of perishables in organic residues
and impressions.
d) Deposits.
1) “Burial 50:” This is a pile of objects, charcoal, and dark earth measuring 60
by 24 in. and 12 in. high. Artifacts in this pile consist of perforated sharks
teeth, perforated elk teeth, copper bear teeth, pearl, shell and bone beads,
eight copper turtle effigies (Mills 1922:549, Figure 72), copper crosses (Mills
1922:549-50, Figure 73), cut shell objects, pipe fragments, one obsidian “knife”
(Mills 1922:524-525, Figure 56), fragments of quartz and obsidian “spears,”
and sherds (including one restored vessel).
2) Cache of over 5000 barrel-shaped shell beads, largely crushed, probably
deliberately (Mills 1922:556).
e) Crematory Basin.
This basin is rectangular in shape and measures 6 x 4 ft. 4 in. and 6 in. deep (F1351). In profile, this basin was “slant-sided” or “V-shaped.” The east end was repaired
with light-colored clay; the west end was coated with red pigment. The basin was empty
and not “reused” (Mills 1922).
f) Floor Burials.
1) Burial 6: This is a cremation containing shell beads.
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2) Burial 7: Cremation.
3) Burial 8: Cremation.
4) Burial 10: Cremation.
5) Burial 12: This is a cremation covered with dark, organic earth.
6) Burial 13: This is a cremation containing shell beads and a copper tube and
covered with dark, organic earth.
7) Burial 14: This is a cremation covered with dark, organic earth.
8) Burial 15: Cremation.
9) Burial 16: Cremation.
10) Burial 17: This is a cremation containing a necklace of pearl beads and two
copper “buttons.”
11) Burial 18: This is a cremation containing a necklace of (whole) shell beads
and a copper “button.”
12) Burial 19: Cremation.
13) Burial 20: Cremation.
g) Corner Deposits.
1) Pit (F13-54): This pit measures 2.1 x 1.4 x 0.3 ft. It contained fire-cracked rock
and one fossil.
2) Pit (F13-55): This pit measures 1.2 x 0.8 x 0.8 ft. It contained human remains,
sherds, 11 pearl beads, one shell bead, and one drilled bone.
3) Pit (F13-56): This pit measures 2.8 x 2.5 x 0.5 ft. It contained one projectile
point and four pearl beads.
h) Fire Basin.
This basin, measuring 10 in. in diameter, was fired.
i) Mill’s Surface Collection.
In the disturbed earth of the upper structure at the west edge of the barracks and
near where the sewer bedding trench was cut, Mill’s found copper earspools, perforated
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and cut teeth, broken pipes, plates of mica, and two large copper plates by screening the
disturbed soil.
5. Features, Lower Structure.
a) Sub-floor Pit Burials.
1) F13-52: Four cremations.
MOUND 14
History of Investigation
This mound was first investigated in 1974 (Baby, Drennan, and Langlois 1975).
Mills (1922) was able to locate the mound on his unpublished manuscript map, but
little remained to stimulate his interest in excavation. It was located by searching the
area indicated on the Squier and Davis (1848) map. The location of their Mound 14
was determined by using the position of the eastern gateway as a guide. Baby found
the sub-mound structure by machine stripping 1.0 ft. of surface of an area (Grid M2)
(Baby, Drennan, and Langlois 1975). The mound was evidently graded away by 1920 and
whatever remained was probably destroyed by the deep-plowing used to relocate mounds
in 1925 and 1926 restoration project. This deep-plowing and the machine stripping of
1974 further combined to destroy part of the floor of the sub-mound structure.
Description
1. Mound Structure.
No information exists on the mound itself.
2. Sub-structure.
The sub-mound structure is a round-cornered square plan building, 39.5 ft.
north-south and 20.5 ft. east-west. A double row of posts formed the sidewalls (Figure
6-14). These posts averaged 0.51 ft. in diameter. The interior supports were arranged in
an “H” pattern, with two posts at each end and three across the midline. These posts
averaged 0.94 ft. in diameter. The doorways at each end are 3.5 ft. wide. The south
doorway has an extended entrance 2.5 ft. from the end wall. A number of artifacts were
found on the floor. They included mica, sherds, and chipped stone. One charred hickory
nutshell was found in a post mold.
2. Features. None discovered.
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MOUND 15
History of Investigation
Mills (1922) ignored this mound as a “very small structure, more or less disturbed
by grading.” He was not even certain that he had correctly located it on his unpublished
manuscript map. Baby first investigated it in 1973 (Drennan 1974). It was relocated
“by using aerial photographs and by projecting the angle between the accuratelyreconstructed mounds 17 and 10 on the original map” of Squier and Davis (1848). An
area 60 by 80 ft. (Grid L) was machine stripped to an unrecorded depth below the surface
(Drennan 1974).
Description
1. Mound Structure.
No information is available on the structure of the mound itself.
2. Substructure.
The substructure is a round-cornered rhomboid plan, measuring 40 ft. long (NS) and 27.5 ft. wide at the north end and 40.5 ft. at the south. The walls are single post
construction, except at the wider south end where there are double posts (Figure 6-15).
Interior supports are arranged in the standard “H” pattern, with two at each end and
three along the midline. The wall posts range between 0.4 and 0.6 ft. in diameter. The
interior support posts are larger (0.7-1.0 ft. in diameter). There are small brace posts in
addition (0.3 ft. in diameter). Two post molds contained items: a shell spoon from one
and a flint chip from another.
3. Features.
Sub-floor Burial: A cremation (1.75 ft. north-south x 0.95 ft. east-west) was
interred in a pit in the southeast corner that also included the interior support post pit.
The pit measured 2.75 ft. north-south, 1.65 ft. east-west, and a maximum depth of 0.82
ft. below graded level. Evidently the post was removed before the burial was interred.
An impression of the support post was found on the eastern wall of the burial pit
(Drennan 1974). Associated with the burial were a cut wolf (?) mandible and two
drilled bear canines.
MOUND 16
History of Investigation
The first full investigation of this mound was in 1971 (Otto 1980), although the
location may have been tested by Squier and Davis (1848:159). Although the mound
was visible in 1920 and plotted on Mills’ unpublished manuscript map, he ignored it
otherwise. Baby established a rectangular area at the site of the restored site of Mound
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16 (Grid K3), 69 ft. north of Mound 3. This area (K2) was surfaced by power machinery
to about 1.0 ft. below surface. The sub-mound structure was badly disturbed by intrusive
ditches of Camp Sherman.
Description
1. Mound Structure.
No information exists on the mound itself.
2. Substructure.
This structure has a rounded corner rectangular ground plan measuring 37.5 ft.
northwest-southeast and approximately 30 ft. wide (Figure 6-16). A precise measurement
of the width is impossible because of the intrusive disturbance in the southwest corner.
The sidewalls are double post construction. There are five extant interior support post
pits. Doorways are located in the ends, and the northwest entryway was an exterior
support pair of posts (a “canopy”). The disturbance at the southeast end eliminates
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Figure 6-16. Plan of Structure Beneath Mound 16.
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the opportunity to make observations about the door way construction. A bird bone
fragment was found in a post mold (44) of the east wall.
4. Features. None recorded.
MOUND 17
History of Investigation
Squier and Davis (1848) are silent about this mound although they or someone
else had dug there according to the findings of Mills. In what he regarded as the location
of this mound, Mills (1922:465) found the remains of a rectangular pit (5 x 4 ft.) sunk 3.5
ft. below the surface and extending 2 ft. below the mound height. However, there is some
question of whether Mills was in the vicinity of this or any of the other mounds. Later
investigations failed to find a pit of this size and depth near the sub-mound structure
assignable to Mound 17. Evidently Mills was in a different location because he reported
no features and only one post mold.
Baby rediscovered this mound in 1968 (Saurborn 1968). A sub-mound structure
was found by extending Grid H east of the original stripped area that located Mound
23. An area, 135 x 68 ft. was stripped of topsoil and disturbed earth to a depth of 1.0 ft. It
“was first visible as a roughly oval area of hard packed sandy soil (prepared sand floor)”
(Saurborn 1968 ). Further hand scraping with trowel and shovel disclosed the post molds
of the structure.
Description
1. Mound Structure.
No information is available on the mound itself.
2. Substructure.
This structure has an oval ground plan, 45 ft. in length (northwest-southeast)
and 30 ft. in width. The walls are single post construction (Figure 6-17). One major
internal support and two minor supports were found. Doorways were located in the
center of each end and three posts surround the south doorway to make a “canopy”
or doorway extension.
3. Features. None recorded.
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MOUND 18
History of Investigation
Squier and Davis (1848) sunk a shaft into the center of the mound. They struck
what later fieldwork disclosed to be Mills’ (1922) Crematory Basin 1. This shaft was
about 4 x 6 ft. in size at the base according to Mills’ drawing (Mills 1922:Figure 17).
The next investigation was in 1921 by Mills who discovered the sub-mound
structure to have two distinct floors, each with its own crematory basin. This work
suffered the handicap of barracks building lying on top of the west half of the mound,
a substantial portion of which still remained after army camp construction. Mills
started his work at the east edge of the mound where the sub-mound structure floor
was only 15 in. below the graded surface of the mound. As he worked in towards the
center and the part beneath the barracks the mound fill became thicker (Mills 1922:467).
His investigations into the west half showed that the barracks pilasters did not reach the
upper floor.
This mound has not been reinvestigated since 1921.
Description
1. Mound Structure (Figure 6-18).
This is a low mound, judging from the low height to which the sand layers rise in
the cross-section photographed by Mills (1922:Figure 18). Squier and Davis (1848:Pl. xix)
record a height of 12 ft. on their map. They did report that it was capped by a gravel layer
and had three layers sand in the mound fill. Mills (1922) corrected this observation to
four layers (Figure 6-19).

Figure 6-18. Section Through Mound 18 According to Squier and Davis
(1848:Figure 39).

2. Substructure, Upper Structure.
Among the many post molds plotted by Mills (1922:Figure 17), a coherent plan
is not evident. The problem of interpretation is made more than usually difficult by the
101

MOUND CITY

presence of two superimposed
structures of different orientation.
Mills treated his “wilderness
of posts” as belonging to both
structures because “all posts
reached through the upper floor
and into the lower.” He thought
the rebuilding of the floor was not
accompanied by a rebuilding of the
superstructure. This conclusion
is very unlikely. Moreover, the
rebuilding resembles the situation
under Mound 13 too much to
Figure 6-19. 1921 Exposure across Mound 18 (Reproduced
believe
Mills’
interpretation.
from Mills 1922:Figure 18).
Furthermore, there are post-like
marks intruding into the lower
crematory basin in his photograph that are neither plotted on his plan nor mentioned
in his text. Based on the author’s experience with another of Mills’ former excavations,
the situation at Mound 18 is probably much more detailed (if not more complex) than
he has bothered to observe and report. Near the south and west post molds Mills
(1922:468) recorded that “the floor [which is unknown] was found to be covered
with quantities of charred material of a vegetable nature, representing matting,
woven fabric, and so forth.”
3. Substructure, Lower Structure.
The orientation of this structure is about 30° east of the upper, based on the
orientation of the Crematory Basin 2.
4. Features, Upper Structure.
a) Crematory Basin 1. This basin is a large “slant-sided” basin that scales off
from Mills’ map to be about 10 x 7.5 ft. in size. Orientation of the long axis
is approximately 10° north of east-west. Squier and Davis (1848:153) reported
this basin to be empty of artifacts and bones but “thinly covered with a
carbonaceous deposit, resembling burned leaves [niter?]”. Mills (1922:522)
discovered, however, a bone needle next to the southwest corner.
b) Floor Burials.
1) Burials 1: 2, 3, 4, 9, 10, and 11: Cremations without artifacts.
2) Burial 5: This cremation was found with 50 shell beads.
4. Features, Lower Structure.
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a) Crematory Basin 2. This basin appears in Mills’ photograph to be a roundcornered Mills’ map to be about 9 x 6 ft. in size and the orientation of its long
axis is about N 40º E.
b) Floor Burials. Although the position of these burials relative to the lower
structure was not mentioned by Mills, it is assumed that they are floor burials
in the absence of mention of pits.
1) Burial 6: This cremation was accompanied by a necklace of shell and pearl
beads, three platform pipes (Mills 1922:520-521, Figures 51, 52), five effigy
platform pipes (Mills 1922:518-520, Figures 48-50). This burial was covered
with a primary mound 2 ft. high (Mills 1922:514).
2) Burial 7: The cremation was accompanied by two large mica plates, several
copper “button” ornaments, and a few perforated bear teeth.
3) Burial 8: A cremation without grave goods.
5. Intrusive Grave. This grave was a rectangular pit (6 x 4 ft.) extending 4.5 ft.
below the surface of the summit (Squier and Davis 1848). The head end of the bottom of
the pit was prepared with cobblestones. Partly on this layer rested an extended burial of
what is presumably an adult. No grave goods were reported although large fragments of
syenite were found around the head. Fires were built over the burial, one directly on it
and the other on a light fill layer.
MOUND 19
History of Investigation
Squier and Davis (1848:159, Figure 47) were the first to investigate this mound,
and they held this mound to be a prime example of the “small mounds” in the group.
As such it was less than 3 ft. in height and it contained burials instead of the altar or
crematory basin found in the larger mounds. In 1920, the mound could not be relocated
and consequently was not investigated (Mills 1922). The first serious investigation of
this mound location was not undertaken until 1969 when a program for searching for
the sub-mound structures was under way (Baby, Potter, and Koleszar 1971). The strategy
for locating this structure was to search over an area (Grid I) directly east of Grid H
under the assumption that Mound 19 was located the same distance from Mound 17 to
the east and that mound was to its eastern neighbor, Mound 23. Even spacing between
these mounds is implied by the Squier and Davis map.
Grid I encompassed a mechanically stripped area 240 ft. long east-west and 60
ft. wide north-south. The upper foot of soil was removed by machine and the resulting
surface was further scraped with shovels and trowels. It was discovered in cutting
diagonally through the mound that the construction of Mansfield Ave. had demolished
the mound and had obliterated three post molds of the sub-mound structure.
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Description
1. Mound Structure.
No information has been reported.
2. Substructure.
The ground plan of this structure is a round-cornered parallelogram measuring
36.7 ft. northwest-southeast and 20.0 ft. wide. Doorways are located at each end, the
northern is 3.0 ft. wide and the southern 4.5 ft. The northern is located left of center
and has an extension or “canopy.” The long sides of this structure are double post
construction (Figure 6-20).
3. Features. Squier and Davis (1848) recorded a sub-floor pit burial of cremations.
The 1969 excavations failed to uncover any features whatsoever.
MOUND 20
History of Investigation
Mills (1922) was the first to investigate this mound location. Although he was
correct in placing it between mounds 13 and 17, he was uncertain of its location. At
that time a 4-foot high section of the mound remained around a Camp Sherman light
pole for a distance of about 8 ft. The remainder of the mound was graded “to base line”
(Mills 1922:465). This location was reinvestigated by Baby in 1969. The location was
rediscovered by projecting the distance between Mound 20 and Mound 2 on the Squier
and Davis map onto the ground. According to Baby, Potter, and Koleszar (1971:3):
“Careful examination of a color air view taken in 1966 of the Mound City
Group and ground inspection revealed two slight elevations just south and
southeast of the 1921 restoration of mounds 20 and 6. These observations,
correlated with Squier and Davis’ map, placed Mound 20 115 feet northwest of
Mound 2 and Mound 6, approximately 120 feet east of Mound 12.”
A rectangular area (Grid J1) was graded by machine over an area 80 x 60 ft. and to
an unrecorded depth.
Description
1. Substructure.
This is a round-cornered rectangular structure measuring 50.5 ft. north-south
and 34.0 ft. east-west(Figure 6-21). The pattern is probably incomplete because of the
damage sustained from camp construction, Mills’ work, and the mechanical stripping
in 1969 (cf. Baby, Potter, and Koleszar 1971).
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However, there are sufficient remains to detect a double post wall construction
on the long sides. Doorways at the north are 5.5 ft. wide and at the south 5.0 ft. wide. The
south doorway has exterior supplementary posts (“canopy”). Only one large interior
support post was present in the middle, although two minor lateral supports were
present. One deer bone was found in the central post pit.
2. Features.
a) Crematory Basin. This basin was discovered Mills (1922:465-466) but simply
described as having a “rather unusual oval design.” No dimensions are
provided. The basin contained cremated bone and ashes.
b) Subsurface Pit. North of the crematory and 3 ft. below “baseline” (i.e., the floor)
a pit contained animal bone, mussel shell, and “a quantity of debris” (Mills
1922:466).
MOUND 21
History of Investigation
Although this mound was probably investigated by Squier and Davis, they are
silent concerning it, perhaps because they did not find an “altar.” Mills (1922:507-508)
was under the impression that he had found the location this mound, but his mound was
180 ft. away from a mound substructure that Baby (n.d.) found near where the Squier
and Davis (1848:Pl.XIX) map indicated their Mound 21 was located. Information on the
1974 investigations is available only from notes and feature plat made by Baby (n.d.).
Description
1. Mound Structure.
No information is available.
2. Substructure.
The 1974 investigations disclosed a structure that is listed by Baby and Langlois
(1977:27) as “parallelogram” in shape, 39.1 ft. north-south and 27.5 ft. east-west.
Doorways were located in the north and south ends. Orientation was towards the west
gateway. Sidewalls were constructed with double posts and no interior supports were
reported (Figure 6-22).
3. Features. None found in undisturbed areas.
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MOUND 22
History of Investigation
Squier and Davis (1848) are silent about this mound. The first recorded
investigation was undertaken in 1974 by Baby (Baby, Drennan, and Langlois 1975). Mills
(1922) was able to locate this mound but thought that too little remained to make it
worthwhile to investigate.
This mound was relocated in 1974 by searching the area west of the eastern gateway
that Squier and Davis’ map indicates to be the correct location. The gateway location
that was used at the landmark was the corrected location confirmed by archaeological
investigation. Investigation of this unit (Grid M1) was initiated by mechanical stripping
of 1.0 ft. of the surface soil in order to get at the remaining subsurface features. It was not
likely that a floor remained intact after the effects of camp construction work and deep
plowing of 1925-1926.
Description
1. Mound Structure.
There is no information on the mound.
2. Substructure.
This sub-mound structure has a round-corner rectangular plan, measuring 39.7
ft. east-west by 20.0 ft. north-south.(Figure 6-23) The walls were constructed of single
posts, averaging 0.51 ft. in diameter. Doorways were located in the center of the east
and west walls, about 2.4 ft. wide. A pair of external posts stood 2 ft. outside of the west
doorway. Inside there were four interior support posts arranged in a rectangular pattern.
These posts were 1.09 ft. in diameter. This departure from the usual seven post,
“H” pattern was thought by Baby, Drennan, and Langlois (1975) to be “probably
a function of the narrow, rectangular shape of the structure.” Two sherds were
recovered from PM 30.
3. Features. None were found in 1975.
History of Investigation

MOUND 23

The mound investigated in 1968 was the mound of this number that conforms
to the mound of the same number and position on the Squier and Davis map. It cannot
be the same structure investigated by Mills and pitted by Squier and Davis. Unlike that
earthwork, Mound 23 was not located where a barracks structure had once stood. The
photograph of Mills’ work into his Mound “23” shows the northwest quarter to be
beneath a barracks and hence in a location very different from the Grid H structure
discovered in 1968. In 1968, the mound was relocated with the aid of bulldozers that
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Figure 6-22. Plan of Substructure Beneath Mound 21.

stripped an area (Grid H) 135 ft. by 68 ft. down to 1.0 ft. below surface (Saurborn 1968).
The report of investigations recorded a clearly delineated sub-mound structure.
“Visible almost immediately was a roughly rectangular floor area composed
of sandy soil, quite free of the pebbles and rocks so characteristic of the
surrounding Fox till ([Saurborn 1968] Figure 4). While cleaning the south
profile of this excavation, a remnant of the base of Mound 23 became visible.
Composed of dark brown loamy soil, its position corresponded with the hardpacked floor area (Saurborn 1968:Figures 5 & 6).”
The deep stripping probably obliterated any traces of floor features.
1. Mound Structure.
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1968).

A small section of the mound fill was recorded in a profile section (Saurborn

2. Substructure.
a) Structure.
This structure has an irregular round-cornered rectangular plan, measuring
51 ft. northwest-southeast by 27.5 ft. at the north wall and 34.0 ft. at the south wall.
Six or seven interior supports were arranged in parallel rows that divided the interior
into thirds. Two doorways were located in each end (Figure 6-24). The north doorway
was offset from the centerline. The long axis was oriented towards the central mound
complex (Mounds 3, 7, and 18).
MOUND 24 (MILL’S MOUND”21”)
History of Investigation
This elusive mound has been so difficult to track down that its very existence
has been questioned. In 1970, a reconstruction of the 24th mound was investigated to
determine whether it marked any prehistoric features (Baby, Potter, and Koleszar 1971).
Since nothing was found, it was determined that the reconstruction was not bonafide,
but no conclusions were drawn as to the whereabouts of the real 24th, if it existed at all.
Their work called into question the very existence of a 24th mound without considering
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the fact that Mills’ “Mound 21” was a suitable candidate all along. Baby’s work in 1974
demonstrated that Mills’ Mound 21” was not the Mound 21 of Squier and Davis (1848:Pl.
XIX). In 1920 and 1921, Mills undertook the first investigation of record under the false
number of Mound 21”. At that time, the western half of the mound lay beneath a barracks
and the eastern half was graded to within 10 in. of the floor.
Description
1. Mound Structure.
No information is available.
2. Sub-structure.
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Mills (1922) did not provide a plan of his investigations and, in any case, only new
excavations with modern techniques would adequately determine the size and shape of
the substructure under this mound.
3. Features.
a) Crematory Basin 1. Described only as “showing evidences of long use” this basin
was only separated from Basin 2 by 4 ft. (Mills 1922:507).
b) Crematory Basin 2. Described only as “showing evidences of long use” this basin
was only separated from Basin 1 by 4 ft (Mills 1922:507).
c) Crematory Basin 3.
d) Burial 1. This cremation, located at the center of the mound, was accompanied by
grave goods of one shell bead necklace and two granite items (called polished
“discoidals,” possibly fire cracked rock).
MOUND 25 (MILL’S MOUND “23”)
History of Investigation
This mound was tested by Squier and Davis according to Mills (1922:461-463),
who states, “their excavation into this mound, while actually touching upon a cremation,
was not sufficiently extensive to disclose its presence to their view.” It was to them one
of the small mounds “destitute of altars.” The reinvestigation of the mound not only
discovered the error of the earlier investigation, but disclosed a fairly complete mound
and sub-mound structure very similar to that found in the larger mounds. Mills found
the mound to be partially destroyed:
“A barrack building had been erected over approximately one-half of mound
number 23, while the remainder, extending east and south, had been entirely
obliterated in leveling the grounds of the cantonment.... In the portion outside
the building, a single burial was found, undisturbed by grading, since it
occupied a shallow basin excavated beneath the floor-line”Mills 1922:459-461.
Description
1. Mound Structure.
The mound fill was composed of dark brown loam and contained a single
intrusive grave located south of the mound center and directly above the Hopewellian
crematory basin (Mills 1922:462).
2. Substructure.
a) Structure.
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Although precise details are lacking, a post mold pattern is shown in Mills’
floor plan of his Mound “23” to assure us that a round-cornered rectangular plan was
uncovered (Mills 1922:Figure 12). An orientation of the major axis in alignment with the
same axis of the centrally located crematory basin is reasonable.
b) Floor.
At the north end of the floor, just east of Burial 6, a cluster of post molds enclosed
perishable remains. Mills (1922:461) reported a “thick layer of charred matter, apparently
matting and skins, with which were associated numerous angular fragments of granite
[fire-cracked rock].”
3. Features.
a) Crematory Basin.
This basin was an oblong structure 8 ft. 6 in. long northwest-southeast and 6
ft. 7 in. wide (Mills 1922:462). Orientation was S 40° E. It saw extensive use since it was
burned to a depth of 10 in. Within was found cremated bones and ashes. The basin was
covered first by a clay layer 10 in. high, on top of which was a sand layer 0.5 in. thick.
A second layer of clay was 4 in. thick and had a sand layer 1 in. thick (Mills 1922:462463). The sand layers document a frequently described primary mound covering of the
crematory basin by Squier and Davis (1848).
b) Platform Burials.
Burial 1: This cremation was also in a shallow basin that is not described by
Mills. It was accompanied with considerable mica.
Burial 3: This is a cremation placed on a small circular clay platform (Mills
1922:Figure 15). Grave goods associated with this burial consist of three
large mica plates, six copper tubes, one large copper button ornament, and
shell beads.
c) Sub-floor Burials.
Burial 6: This cremation was placed in the center of a pit located at the north
edge of the structure. The pit measured 4 ft. long, 3 ft. wide and 13 in. deep.
Associated grave goods consist of two copper earspools, a large copper button
ornament, a shell bead necklace, marine shell fragments, and fragments of
fossil ivory tusk (Mills 1922:464). “The grave was covered with clay in the form
of a cone, the apex of which was about 12 inches above the floor of the mound,
and this in turn by a layer of sand to the depth of one inch. A cluster of postmolds, just east of burial number 6, and apparently pertaining to it, enclosed a
quantity of charred material having the appearance of coarse matting” (Mills
1922:464).d) Floor Burials.
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Burial 2: This cremation was “covered and surrounded by a thick layer of
charred matter, apparently matting and skins . . .” (Mills 1922:461). Four granite
fragments [fire-cracked rock?] were also found.
Burial 4: This cremation was without grave goods.
Burial 5: This cremation was without grave goods.
e) Enclosure.
This enclosure or “shrine” was a cluster of post molds in the middle of the west
half next to Burial 5. Mills (1922:464) describes this enclosure: “the floor of this shrine
was strewn with charred matting, cloth, mica, small pieces of shell, and mastodon tusk.”
4. Intrusive Graves.
a) XB1: The first intrusive grave held a multiple burial and was located south of
the mound summit (Mills 1922:462, 569-570). The skeletons of two adults,
one male and the other female, accompanied that of a child, 10 or 12 years old
(Mills 1922:Figure 85). The grave pit was 18 in. deep and 3 ft. in diameter. The
grave goods were found mainly to the south of the skeletons and beneath them.
These goods consisted of one antler mallet, one deer metapodial beamer, one
antler handled beaver tooth chisel, two large antler sections, unworked antler
tines, four antler harpoon heads, two bone awls, one bear bone awl, one antler
handle, one mussel shell scraper, one slate pendant, three raccoon bones, four
large tubular shell beads, one Jack’s Reef projectile point, three “unfinished”
points (bifaces), two chipped stone celts, three ground stone celts, and three
“unfinished” ground stone celts.
b) XB2: The second grave was located north of the crematory (Mills 1922:464). The
burial was that of an adult male. Grave goods consisted of four antler harpoon
heads, five antler handles, one spatulate bone awl, one antler handle with a
beaver tooth chisel, one slate pendant, one deer metapodial scraper, three
antler flakers, three bone awls, one chipped stone celt, one ground stone celt,
six Jack’s Reef Corner notched points, nine Jack’s Reef Pentagonal bifaces, two
beaver tooth chisels, and miscellaneous deer bone and turtle shell.
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Chapter 7

EARTHWORKS AND OTHER CONSTRUCTIONS
Mounds
Twenty-five mounds can be accounted for from archaeological evidence,
but the count is probably higher since Squier and Davis (1848:144) record a figure of
26. Even this number may be conservative since it seems unlikely to have been based
on archaeological testing. As it has been explained above, such a high number means
that the published site map (Squier and Davis 1848:Pl. XIX) is missing some mounds,
probably the lower, less conspicuous constructions. An implication of the possible
presence of low-mounded, or even unmounded, mortuary structures is that the
organization of the earthworks is much more complex than indicated by the classic
layout plans. It is likely that Squier and Davis steadily increased their awareness of what
constituted mounds after field investigations had given them a sense of what to expect
of surface remains. Such a growth of knowledge would explain the discrepancies in
mound number that crept into their monograph (cf. Squier and Davis 1848:54, 144, Pl.
xix). The number of visible earthworks gradually decreased over time. Only ‘half’’ were
visible when scientific attention again turned to the site (Mills 1922:425) although a plat
drawn at that time indicated the position of 19 (Figure 3-1). No attempt to locate the
remainder was carried out. When the Ohio State Archaeological and Historical Society
undertook the restoration of the mound group in 1925 and 1926, an attempt was made to
relocate all of the mounds. Those found and excavated by Mills and Shetrone presented
no problem. However those that eluded them were searched for by a strategy of deep
plowing for artifactual evidence implying the former presence of a mound. Where this
method failed to relocate all of Squier and Davis’ mound locations, an earthwork was
erected in a location that approximated the position on the 1848 map. Mound 10 was a
case in point. A Mound (23) was also invented that had nothing to do with prehistoric
features of any kind. Deep plowing seems to have been restricted to northeast of the
mound group. The size and positions of the restored mounds are only approximate (See
Figure 7-1) and only the mounds that have been investigated between 1963 and 1975 are
accurately positioned.
The mounds were constructed according to a well-defined pattern. The large
mounds were capped with a mantle of heavy gravel or cobbles that appeared to have
come from a streambed (see Squier and Davis 1848:144). Squier and Davis’ (1848) testing
revealed a gravel mantle usually 1 ft. thick but in the case of the largest, Mound 7, it was
20 in. thick. Shetrone’s work and the 1963 excavations showed the perimeter of some of
the mound bases consisted of a deposit of coarse gravel or cobbles, which cultivation
and construction did little to disturb. Squier and Davis (1848) described eight mounds
as being mantled with gravel and the 1963 investigations disclosed a ninth (Mound 13).
Each of these mounds are large, being at least 6 ft. high and 55 ft. or more in diameter.
On the other hand, the small mounds, which were apparently about 3 ft. or less in height,
did not appear to have such a mantle (Squier and Davis 1848:159). These eight mounds
with gravel mantles are known to have had individual sand layers mantling the mound
at different levels within the fill. In the case of Mound 13, the excavations disclosed the
basal portions of two layers of ochre-colored coarse sand and pea size gravel within the
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perimeter of coarse gravel and separated from each other by several inches of red brown
gravelly loam fill. The combined observations of the previous excavations indicate that
there were two mounds (nos. 7 and 18 in the central group) with four sand layers, four
with two sand layers and one with one layer. In six cases the layers of sand were repeated
on the individual or pile of earth mounds erected over the graves on the structure floors.
The dimensions of many of the mounds were recorded by Squier and Davis
(1848:Pl. XIX, 144-154, 159) before they were plowed down and graded over. As far as
the height dimension, this constitutes our sole source of information. The basal dimen
sions can, of course, be determined by excavation if the disturbance is not too great.
Fortunately, the large mounds were covered with a thick mantle of cobble-size gravel
that is well preserved at the base. During the 1963 excavations, the gravel mantle was
found surrounding the structures beneath Mound 13 but not Mound 10, a smaller
mound. The basal ring of gravel at Mound 13 (Figure 8-17) indicated a diameter of about
70 ft. northeast-southwest and about 80 ft. northwest-southeast. The resulting elliptical
ground plan conforms to the major axis of the last and upper structure. Mound 13 was
restored to a diameter of 80 x 70 ft. and a height of 9.5 ft., which is merely an estimate in
view of the fact that the height of this mound was never recorded. Mound 10 was one
of the small minor mounds that received little attention from the early explorers. Its
dimensions were made to a 60-foot diameter and a height of 3.5 ft., which is in line with
the general figures given for the small mounds as a class (Squier and Davis 1848:159).
Sub-Mound Structures
The better known kinds of Hopewellian structures or buildings are those covered
by mounds. Until the 1963 excavations at Mound City, our knowledge of these structures
was imprecise. In fact, it was a common impression that the structures beneath the
mounds were lightly built and unroofed. The absence of well-documented architectural
details is reflected in Richard Morgan’s (1952:91) summary. For this reason the archi
tectural evidence from mounds 10 and 13 is extremely important in demonstrating
conclusively that indeed Ohio Hopewellian buildings were carefully planned and laid
out according to particular constructional principles. They were definitely roofed. By
extension, it can be anticipated that all of the structural evidence uncovered by the
work of Shetrone and Mills at Mound City represents a much more formally designed
architecture than has been implied in the past.
All of the 25 known mounds have been found to rest on the location of a former
structure. The primary evidence for this connection has come from the investigations
between 1963 and 1975. Mounds not reinvestigated under NPS sponsorship are those
that the work of Mills and Shetrone revealed to have comparable structural remains,
which amount to patterns of post molds and features that conform to expectations
of a sub-mound structure. Squier and Davis reported finding crematory basins (their
“altars”) beneath eight mounds, and Mills reported post mold patterns beneath 10
and crematory basins beneath eight. Five of the mounds reported upon by both teams
provided mutually supportive evidence of the former presence of basins within post
mold-marked structures. The two mound locations excavated in 1963 disclosed regular,
architecturally complete patterns and in the case of mound 13, which was incomplete
ly investigated by Mills (1922), the pattern of the upper structure was centered directly
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within the perimeter of the mound. Excavations since 1963 have extended this pattern
of sub-mound structure beneath the center of the mound.
Variations are found to exist in the size, constructional details, and overall
complexity of the interior layout. As far back as the 1845 work Squier and Davis
(1848:159) recognized two classes of mounds, one with “altars” and another of “small
mounds, devoid of altars.” The former is a mark of the “sacrificial” functions of ancient
mound builder ritual; the latter imply no such ritual connection. Although the foregoing
observations rested empirically on what Mills (1922:507-508) showed to be incomplete
investigation, work since Mills has revealed that originally some of the sub-mound
structures may never have held a basin. An appraisal of the number and type of original
features these structures once held is complicated by the impact of plowing and
construction of the army training center on the integrity of the interior living surface.
Of those that one might argue to never have possessed a basin, the best case is Mound
10 where the center of the roofed space appears to have escaped the typically heavy
destruction by plowing. Part of the floor surface is intact and the remainder has only
been reduced by a few inches. No trace of fire hardening of the clay subsoil was detected
in any part of this roofed space. Even the weight of this example is insufficient to create
a major category of structures without crematory basins. In the end, any argument on
functional differentiation among structures will have to rest on other evidence.
Such evidence is not immediately apparent. Differences in size, construction, and
overa ll complexity do exist among the 25 sub-mound structures, but these differences
may be more informative of the social prestige, economic resources, and cultural
affiliation of the supportive group than of any kind of segregation of institutions and
ritual tasks. The main suggestion of functional differ
entiation among sub-mound
structures is found in the pairing of mounds. Mills (1922) regarded Mound 9 to be
subordinate to Mounds 8,and Mound 12, to be subordinate to #13. In the case of the
latter pair, investigations since Mills’ work reveals the two were constructed with
different degrees of care, but the principles involved in their construction falls entirely
within the general pattern established for the Mound City sample as a whole. This is not
to deny the real differences in grave wealth associated with each that probably point to
differences in social standing of the individuals associated with each structure. Rather,
the structures beneath each mound cannot be ascribed to radically different functions
on a scale implied by Squier and Davis.
Constructional Observations on the Buildings
Ground Plans
The three buildings documented in the 1963 explorations share a number of
attributes. The major ground plan attributes are summarized in Table 7-1 and the
dimensions and other metric attributes are shown in Table 7-2. It is apparent that the
buildings differ to a certain extent in dimensions and in details in the positioning of
the wall poles and the support posts. The basic shape and constructional techniques,
however, are the same. Individually-set wall posts are arranged in a quadrilateral ground
plan with gently curved corners. The side poles are flanked individually by interior
posts in an arrangement suggestive of interior supplementary supports to strengthen
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Table 7-1. Comparison of Submound Structures
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-

-

-

-

-

-

?

-

-

•

-

-

-

-

-

-

-

-

-

-

-

Exterior
corner deposits

-

-

-

-

?

-

-

-

-

•

-

-

-

-

-

-

-

-

-

-

-

Clay layer
over posts

-

-

-

-

?

-

•

-

-

?

-

-

-

-

-

-

-

-

-

-

-

Attribute present (*); Attribute absent/unrecorded (-); Presence of attribute not certainly established (?).
Structure Outline code: S (square); R (rectangular); O (oval); P (parallelogram); T (trapezoidal); (a) for asymmetrical; (s) symmetrical.
Doorway Extension code: orientation N; orientation S; orientation W.
Interior Supports code: present (P,) center post, (c), H configuration (H)
Support Configuration code:

118

EARTHWORKS AND STRUCTURES

the main row of outside wall poles. The posts on the perimeter compose the actual
wall since they form a more consistently regular alignment and are evenly spaced. It is
unlikely that the inner series of posts along the sides constitute a wall for the reasons
cited in the case of Mound 10. As in the case of the Mound 10 structure, the ends are
composed of poles forming a single series broken at the middle with doorways where
they are clearly defined. The sides are longer than the ends where the dimensions are
adequately established. The internal supports are arranged in a basic quadrilateral form
that conforms to the course of the walls. All have one or more posts in the corners and
often they have others in such locations as the center of the sides, the center of the ends,
and dead center. An “H” pattern of internal supports found in the clearest example, the
Mound 10 structure, is repeated in the Mound 5 structure (Hanson 1965).
Sections through the post molds indicated that the holes were stuffed with rock
and debris to help support the enclosed pole. The sections made in 1963 showed that
there were no clear lateral displacements, but sections made through post molds in a
structure discovered in the following year disclosed that in profiles made at right angles
to the wall line, the post molds clearly sloped outward a few degrees. These indications
of structural stress placed on the wall poles imply that they were pointed towards the
interior of the building.
Superstructure
Although direct evidence of the superstructure was not found in the
excavations, certain details of the shape, arrangement, and angle of the wall poles and
the arrangement of the interior posts point to an arched roof building, in which the
walls rise continuously into the roof. An analogy with the wigwam construction of the
Great Lakes tribes immediately comes to mind, but the relative height of the building
is a variable that cannot be cont rolled at this time. The construction of the “small log”
and Hiwassee Island buildings of the upper Tennessee area probably constitutes a close
analogy (Lewis and Kneberg 1964:Figure 5).
Some experimental effort has been devoted to reconstruction of the Mound 10
build
ing superstructure (Baby 1971). Similar buildings often distinguished by the
distinctive double-post construction along the long sides have been recognized for
the unmounded area of Seip and the sub-mound structures at Turner (Baby and
Langlois 1979).
Sub-Mound Structural Features.
The excavations that were made did not involve structures that were undisturbed
either by the Camp Sherman construction or the early excavations. As such, the amount
of completeness cannot be adequately ascertained. The extent of our knowledge can
be appreciated by reference to Table 7-1 wherein a large number of attributes cannot be
certainly entered. However, it remains that sizable differences do occur among the three
sub-mound buildings with respect to the associated features. That of the upper structure
of Mound 13 is by far the most complex in terms of known grave forms and pertinent
features such as the outside corner deposits. This structure, which is the largest of this
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Table 7-2. Dimensions and Orientations of the Sub-Mound Structures. (in feet)*
Side Wall

Overall Size (ft)

Azimuth

Orientation

Construction

N-S

E-W

(major axis)

Mound 1

double?

~ 34.0

27.5

8° W of N

N-S

Mound 2†

?

-

-

[80° E of N]

E-W

Mound 3†

?

-

-

[13° W of N]

N-S

Mound 4

double?

51.0

43.0

30° W of N

Md 12

Mound 5

double

52.3

39.4

19° E of N

west gateway

Mound 6

double

42.0

36.0

12° W of N

N-S

Mound 7† upper

double?

~ 48.0

~ 48.0+

[65° E of N]

NE-SW

Mound 7† lower

single?

~ 40.0

~ 30.0

[55° E of N]

NE-SW

Mound 8 upper

-

29.0

32.0

14° W of N

west gateway

Mound 8† lower

-

-

-

80° E of N

E-W

Mound 9

-

22.0

24.5

88° W of N

E-W

Mound 10

double

49.5

43.2

8° W of N

N-S

Mound 11

single

38.0

44.0

56° E of N

west gateway

Mound 12

single

38.0

46.8

83° E of N

central complex

Mound 13 upper

double

~ 44.0

56.5

11° W of N

central complex

Mound 13 lower

single

~ 38.0

38.5

9° E of N

?

Mound 14

double

39.5

29.5

9° W of N

N-S

Mound 15

double

40.0

40.5

13° W of N

central complex

Mound 16

single

38.0

30.0

18° W of N

central complex

Mound 17

single

45.0

30.0

30° W of N

central complex

Mound 18†

?

-

-

[80° E of N]

E-W

Mound 19

double

37.0

20.0

35° W of N

NW-SE

Mound 20

single

50.5

34.0

14° W of N

N-S

Mound 21

double

39.1

27.5

-

west gateway

Mound 22

single

20.0

39.7

75° E of N

west gateway

Mound 23

single

51.0

34.0

40° W of N

central complex

Mound 24†§

single?

-

-

-

-

Mound 25†§§

single?

-

-

-

-

* modified from Baby and Langlois 1977, Table 7).
† from Mills 1922.
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series, contains the greatest amount of internal ranking of the burials in terms of the
richness, variety, and elaborateness of the grave.
The upper structure of Mound 13 is by no means the first ranking in these respects
among the structures at Mound City. It is obvious from a glance at the upper structure in
Mound 7 (Mills 1922) that this holds first rank in terms of internal complexity among the
buildings known at Mound City. Most of the features can be clearly associated with the
disposal of the dead and perhaps if more was known about the activities associated with
the other features and groups of materials that they too would be associated with the
treatment and disposal of the dead. The crematory basins, the different grave deposits,
and the “killed” smoked artifacts mixed with soil clearly belong to the former category,
and the artifact deposits, fire basin, and interior basin belong to the latter. The outside
corner pits are probably connected with the rituals associated with the treatment of
the dead since one of the pits contained cremated skull remains as the main group
of contents.
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Figure 7-1. Types of Substructure Plans Plotted by Maximum Length and Width (feet).

Solid square = double-post wall structure.
Empty square = single-post wall structure.
Empty circles = uncertain wall structure
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Chapter 8

TH E 1963 IN VESTIGATION S

(Incorporating Sections of the 1965 and 1971 Work)
Sub-Mound Structures and Buildings
Mound 10 Sub-structure
The evidence of a single large sub-structure was uncovered in the area where
Mound 10 was located (Figure 8-1). The following sequence of major events can be
proposed about Mound 10 and the underlying structures:
1) Construction of the building.
2) Construction and use of features in the building, including burials on the floor
and below the floor.
3) Dismantling of the structure.
4) Burial of the location of the structure.
5) Destruction by the construction of Toledo Avenue and other Camp Sherman
facilities.
The Mound 10 structure is known to be composed of the following elements:
Post Molds of the Walls
The molds of individually set wall posts were found around the perimeter of
the structure. They showed up as dark brown clay loam spots against the surrounding
redder, gravelly clay subsoil. None were clearly recognized at the level of the floor since
the wall zone was disturbed at this depth by the grading operations of Camp Sherman
and the park. Most of the molds contained fire-cracked and burnt rock in various
quantities that was introduced aboriginally into the post pits. As part of the excavation
procedures, longitudinal cross-sections were taken through the post molds parallel to
the perimeter (Brown and Baby 1966: Figures; 2, 3, and 8). These sections showed that
the shape of the sides and bottoms was quite variable. In addition to the burnt and firecracked rock, a few flecks of charcoal were found in three pits, mica, human bone
and animal bone in posts of the inner series. All filed measurements are in feet and
tenths of feet.
There were systematic similarities and differences among the posts that lead to
the conclusion that the double row feature of the sidewalls was an integral component
of the architecture. The diameters of the post molds belonging to the perimeter are
consistently greater than 0.5 foot (Table 8-1). The supplementary molds on the inside
of the sidewalls are consistently smaller, being slightly greater than 0.4 foot in diameter.
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Figure 8-1. Plan of the Mound 10 structure and nearby features.

124

90

Excavation Limit
0

meters

3

0

feet

10

1963 INVESTIGATIONS

Not only are the outside molds greater on the average than the inner, but also in case of
most pairs of outer and inner posts the outer member is larger than the inner. On the
east side, 13 outside members are greater than the inside, one outside is less than, and
three are the same as the inside. On the west side, 11 outside members are greater than
the inside, two are less than, and one is the same as the inside member.
Turning to the distances between the post molds (Table 8-2) it is evident that the
average distances are close and relatively uniform. The main apparent differences lie in
the seeming greater difference in the end wall distances, especially the north end. The
average distance between pairs of sidewall posts (Table 8-2) differs between sides and is
variable between pairs (Figure 8-2).
West Wall Inner Series

West Wall Outer Series

N

S

Interior Supports
Main Western
Supports

Central
Post

Main Eastern
Supports

East Wall Inner Series

East Wall Outer Series

S

N
Root

0

meters

3

0

feet

10

Figure 8-2. Longitudinal sections through the Mound 10 structure wall post molds.

This evidence indicates several important architectural details:
1) There is a consistent difference between the outer post molds and the inner
post molds along the sidewalls.
2) The inner series of wall posts is part of the original architectural design of the
building and not a replacement for the outer series (Figure 8-3).
3) The spacing of the wall posts on both the outer and inner series is relatively
consistent, but the spacing between the pairs is not as critical. (See Table 8-4
for Summary).
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Main Interior Supports
The main supports are defined by the seven large corner, side, and center post
molds that describe a figure “H” (Figure 8-1).
Location: The major supports were located in the corners, along the sides, and in
the center of the structure.
Shape: The ground plan of the pits is uniformly circular or nearly circular. The
longitudinal sections are diverse, however. Flat bottomed, concave, and nearly
pointed bottoms were found. The sides were straight or nearly straight in the
cases of the deep pits and insloping in the cases of the shallower pits.
Dimensions: See Table 8-3.
Elevations: See Table 8-3.
Defining Characteristics: The post molds were the large examples that were found
in the interior of the structure (Figure 8-4). They are isolated except for the
Table 8-1. Wall Post Mold Diameters, Mound 10 Sub-structure (in feet).
North End

South End

East Side

West Side

outside

inside

outside

inside

0.4

0.65

0.65

0.45

-

0.55

0.5

0.7

0.55

0.5

0.6

0.5

0.5

0.45

0.4

0.4

0.4

0.55

0.4

0.65

0.45

0.45

0.5

0.4

0.5

0.65

0.6

0.45

0.4

0.55

0.6

0.4

0.55

0.5

0.6

0.5

.S

0.6

0.5

0.45

0.6

0.4

0.5

0.55

0.65

0.5

0.6

0.4

0.5

0.5

0.55

0.5

0.6

0.45

0.6

0.45

0.4

0.4

0.5

0.4

0.6

0.4

0.4

0.45

0.6

0.4

0.6

0.45

0.55

0.5

0.5

0.35

0.5

0.45

0.5

0.4

0.6

0.4

0.5

0.55

0.65

0.4

0.6

0.5

0.45

0.5

0.5

0.4

0.5

0.5

-

0.6

0.54

0.47

0.5

0.55

0.5

0.4

0.75

0.5

0.6

0.4

0.5

0.55

0.53

0.44

0.75
0.5
average

0.53

0.53
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two corner posts at the south end. The post at the southwest corner has a
supplementary post slightly larger in diameter occupying a position along the
line connecting the two corner posts at the south end.
Elements of feature:
1) Dark red brown and brown loam.
Secondary Supports
The secondary supports are defined by the post molds that are either small posts
that are found surrounding the main supports or the posts both large and small that
occupy intermediate or unique positions within the structure.
Location: Secondary supports were found (1) adjacent to the southeast and
southwest main supports, (2) between the northwest and west central support,
Table 8-2. Distances Between Centers of Wall Post Molds, Mound 10 Sub-structure
(in feet).
North End

South End

2.1

2.3†

East Side

West Side

outside

inside

outside

inside

2.2

1.95

2.2

2

2.5

1.9

2

2

2.35

2.5

2.2

2.55

2.3

2.45

2.1

2

2

2.2

2.1

2.25

2.2

2.3

2.4

1.55

2.3

2

2.2

1.85

2.4

2.6

2.2

2.2

2.3

2.2

2.4

2.7

2

2.1

1.9

2.45

2.5

2.5

2.4

2.3

2.35

2

3.3*

2.2

1.9

1.9

2

2.2

2.5

3.5*

2

2

2.2

2.2

2.6

2.35

2.45

2.45

2.4

2.15

2.3

2.3

2.15

2.35

2.2

2.2

2.5

2.35

2.3

2.25

2.05

2.4

2.7

2.3

2.15

2.4

2.1

1.95

2

2

2.2

2.7

2.2

2.1

2.15

2.2

2.16

2.6†

2
2.1

2.2
2.15
2.3

average

2.35

2.28

† average
* doorway measurement (omitted in totals and mean (m) )
Average distance between pairs of outside and inside post molds:
east side, m= 0.85; west side, m= 1.36
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Figure 8-3. Longitudinal section through the inner series of wall post molds, west side of Mound 10.
Note the rounded bases.

Figure 8-4. Section through the central interior support post molds in the structure beneath Mound
10. Note the flat base. (Scale in tenths of a foot).
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southwest of the central support and, (3) in three locations between the south
doorway and the line between the southeast and southwest corner supports.
Shape: The pits exhibited some variability. Three had converging sides and pointed
bases, one had converging sides and a rounded base, four had converging
sides and a rounded base, and one had converging sides and a flat base. The
longitudinal sections were symmetrical and the ground plans were circular or
nearly circular.
Dimensions: See Table 8-3.
Elevations: See Table 8-3.
Table 8-3. Interior Post Mold Dimensions, Mound 10 Sub-structure (in feet).
Location

Diameters

Lowest Depth

Main Western Supports:
NW

0.7

642.6

WC

0.85

642.8

SW

0.7

643.3

0.85

642.7

Main Eastern Supports:
SE
EC

0.7

642.6

SE

0.9

642.4

.9 to .7

642.4

Main Central Support:
Center
Supplementary Posts or Supports:
NW

0.7

641.8

SW

0.4

642.9

SW

0.5

643.4

Center

0.55

643

SW corner

0.7

642.7

SE corner

0.8

642.75

SE corner

0.6

642.6

S

0.5

?

S

0.45

641.5

S

0.2

642.35

Defining Characteristics: These posts were among the interior post molds that
were recognized by the darker color and sandier texture.
Elements of feature:
1) Dark red brown and brown loam.
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Table 8-4. Internal Distances in the Mound 10 Sub-structure (in feet).
Distance between the NE
24.7'
and NW Main Supports:
Distance between the EC
24.5'
and WC Main Supports:
Distance between the SE and 24.0'
SW Main Supports:
Distances between the Main Side Supports and the Main Central Support:
NE: 21.7'

EC: 21.3'

SE: 20.7'

NW: 21.7'

WC: 21.3'

SW: 20.6'

Distances between the Main Central Support and the Center Line of the wall:
North wall

24.4'

South wall

24.5'

East outer wall

21.5'

West outer wall

21.3'

Doorways
Two openings in the north and south walls can be defined by spaces between
the posts on either side of the centerline (Figure 8-5). These spaces were 3.3 and 3.5 ft.
(Table 8-2) wide between post mold centers and are about 40 to 50% wider than the
adjacent spaces between the post centers of the walls. These doorways are centered on
the longitudinal axis of the structure.

b
a
0

50
cm

Figure 8-5. Section through the doorway on the north side of the Mound 10 structure
showing the depressed floor across the threshold.

Floor
A prepared floor was not found, but a floor of sorts could be recognized as
a more compact zone at the contact of red brown clay loam with overlying deposits.
This compact zone was found in the profiles of the southwest corner (70L60-80L70).
Evidently, it was present at least around the pit (F8) and the cremation (F11). The floor
was not recognized as a defined layer, but only as a more compact zone. The elevation
at the southeast end is 645.1 ft. and 644.3 ft. at the northeast corner. The floor was
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destroyed either by construction of Toledo Avenue or the harrowing done to break up
the roadway.
Clay Layer
Location: Across the north end of wall, west of the doorway 50-60L20-30.
Shape: Presumably a rounded rectangle in ground plan since the south portion was
dug up before it was recognized.
Dimensions: 5.6 ft. north-south by 2.7 ft. east-west. The thickness is about 0.2.
Elevation: 644.4 ft.
Defining Characteristics: A slab of red brown clay lying below the roadbed.
Elements of feature:
1) Red brown clay
Observations: The top of the clay layer was badly scarred by harrow marks. The
layer evidently is associated with the structure since it clearly overlay a north
wall post, but its function remains obscure.
Floor Cremation (F11)
Location: Grid A, 60-70 L20-30.
Dimensions: 0.806 ft northeast-southwest; 0.805 ft northwest-southeast.
Elevation: Top: 644.3 ft.; bottom: 644.4 ft.
Defining Characteristics: Presence of a group of scattered cremated human
remains and associated artifacts on a patch of the substructure floor.
Elements of Feature:
(1) Patch of floor.
(2) Cremated human remains.
(3) Two concavo-convex, sheet copper headdress pieces.
Observations: This patch of floor was difficult to delimit without artifacts and
human remains as a reference point. The cremation appears to have been a
floor burial. The irregular accumulation and slight scattering of burnt remains
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suggests that the original deposit was larger. Two copper pieces with concave
surfaces facing each other at the northeast edge of the feature.
Basin-shaped Pit (F8)
Location: Mound 10, Grid A, 80-90 L 40-60.
Shape: Pit, irregular ovoid in ground plan, with sloping sides and flat bottom.
Dimensions: Est. 5.7 ft. north-south; 4.0 ft. east-west.
Elevation: Top 644.5 ft.; bottom ca. 640.0 ft.
Defining Characteristics: A pit intruding from the floor area under Mound 13 into
the subsoil.
Elements of feature:
1) Pit, subsurface.
2) Dark brown loam fill becoming gravelly beneath organic mat.
3) Rectangle of organic material (bark?) (est. 2.3 north-south x 2.0 east-west)
lying near top (643.8 ft.).
Observations: This pit appears to be associated with the sub-mound structure.
Cremation Deposit Pit (F12)
Location: Mound 10, Grid A 80-100 L 30-40.
Shape: Steep-sided pit, with an oval plan and flat base. One long (east) wall is nearly
straight-sided, the other (west) wall is sloping and gradually merges with the
floor of the structure (Figure 8-6).
Dimensions: 5.1 ft. north-south, 3.9 ft. (top) and 3.6 ft. (bottom) east-west.
Elevation: 642.0 ft. - 643.6 ft. (surface).
Defining Characteristics: Pit intrusive from the Mound 10 structure floor into the
subsoil and down to unconsolidated gravel.
Elements present:
1) The upper layer of pit fill was red-brown clay containing charcoal, mica
and distal end of one bladelet. A small post mold was observed in the fill.
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Figure 8-6. Sub-floor cremation (F12) from Mound 10.
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2) The lower layer was more compact fill of red-brown gravelly clay
3) At the bottom of the pit was a bed of charcoal on the pit top of which
rested a cremation (F12A) with associated artifacts.
4) A clay bench covered part of the east margin of the charcoal bed.
5) The stain of a bark (?) sheet could be traced along the west side from top
to the charcoal bed.
6) Underlying white gravels not reddened by burning or oxidation.
7) Artifacts in fill: 1 flake bladelet, 15 flakes, 13 natural flint chunks.
Observations: The lower layer of red brown gravelly clay fill was so compact that
it had the appearance of the pit bottom. Only the trace of the bark (?) sheet
extending along the west side of the pit indicated a deeper bottom. The bark or
other organic material used to slip the cremation and its bed of charcoal into
the pit since the absence of any fire reddening indicated that the cremation was
not performed in the pit. The clay bench on the east side may have been placed
in the pit to facilitate access into it, perhaps to place the copper goods with the
dead at this time. The copper pieces were not part of the cremation fire
since they bear no traces of burning and the cloth is preserved by the
copper salts is uncharred.
Mound 12 structure
This is a companion structure to the upper structure of the neighboring Mound
13. Together substructure joined to form a “dumbbell-shaped” ground plan (Figure 8-7)
that resembles the “Big House” structures beneath Seip and Edwin Harness.
A rather irregular structure was revealed in the 1971 explorations that connected
with features discovered in the Grid D excavations of 1963 (Brown and Baby 1966; Otto
1980). This feature was poorly represented. It has suffered from heavy grading where
the 1920s work had not gone and had been extensively dug over in the central area. As
a consequence the floor was totally missing. The following sequence of major elements
composing the sub-mound structure can be advanced:
1) Construction of the building.
2) Construction and use of features within the building, including burials on and
below the floor.
3) Dismantling of the structure.
4) Excavation, use, and backfill of two and probably three pits located in what
had been the corners of the structure.
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Figure 8-7. The plans for the structures beneath mounds 12 and 13 according to Mills (clarified from
Mills 1922:Figure 10).

5) Entombing of the structure location.
6) Destruction by the construction of Toledo Avenue and other Camp Sherman
facilities.
The Mound 12 structure is known to be composed of the following elements:
Post Molds of the Walls
A single line of posts describes an oblong shape. Considerable rebuilding is
evident in the doubling and tripling of posts in certain sections. The posts average 0.44
ft. in diameter.
Post Molds of Interior Supports
Possibly two rows existed on the inside of the long sidewalls. However, only three
posts along the north wall were found. They averaged 0.99 ft. in diameter. There were no
secondary supports.
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Doorways
A candidate for the southeast end exists that is located off-center. It is approx
imately 5 ft. wide, while intersected by a sewer line (F12-10), appears to be much broader
than any intrusion that a sewer laying source might cause.
An even broader opening is located in the west wall serving as one end of the
connecting corridor with the upper Structure 13. This opening is a gap in the wall of
about 8 ft wide that is framed by two posts. The latter are of the exterior door type
present at the structures beneath Mounds 14, 15, and others. A depression in the surface
was observed in the area of the opening (F12-6).
A line drawn between the midpoints of the two doorways aligns with the
centerline of the upper structure of Mound 13 and is flanked on the south side of the
Structures 12/13 connecting gallery by a curtain of small posts and a larger post mold
(F45) (Figure 8-8).
Central Basins (Figure 8-10)
Information respecting four basins reported by Mills’ (1922) is provided solely by
the first publication. Upon re-investigation in 1971 one of them (Mills’ ‘Basin no. 2’) was
really a roughly cylindrical pit that was dug through a broader and shallow pit that could
have been a basin (Mills’ ‘Basin no. 1’). No indication of the other two was discovered
in the 1971 investigation. Mills’ map (Figure 8-7) places all four along a line projecting
from the central basin in Mound 13 through the doorway gaps in the exterior wall.
Central Pit F12-3A (Mills’ Basin no. 1)
Location: Grid K1.
Shape: The disturbed area occupied by this pit was discovered in 1971 to be ovoid
as described by Mills’ (1922). It is in determinant whether this shape resembled
what the Shretrone team discovered or was created by their mistaken
identification as a ‘crematory basin’ (Basin 1). Described accordingly as “of
large size and typical of the group (Mills 1922: 458).” In accordance with his
map convention he plan plots it as a rectangular form with rounded corners.
Dimensions: Mills (1922: 458) gives 5.5 ft long and 3.5 ft wide.
Elevations: not determined; an upper disturbed portion transitioned at 0.5 ft below
the structure floor to a lower disturbed portion extending to 1.0 ft below the
floor. In the 1971 investigations this unit was a clearly defined upper portion of
disturbed fill that was assigned to Mills’ “Basin no. 1.”
Elements of feature:
1) Shape modified by Camp Sherman and 1920-21 excavations.
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Figure 8-10. Schematic detail in the Mound 12 from the 1963 and 1971 operations.

2) Backfill discovered in 1971 was composed of two slumped layers of
anthroseds (‘red burned earth,’ ‘purple burned earth’), and other layers of
brown loam and green clay that contained debris:
artifacts — sherds, bladelets, lithic debitage, uncut mica,
animal bone, mussel shell.
Observations: The 1971 investigations revealed dirt in F12-3 that clearly had been
subjected to intense burning with colors found beneath the central basin in
Mound 13. This fill looks like the remains of a fire basin. The orientation of
the oval pit opening looks like a central basin that was oriented NE-SW and at
right angles to the long axis of both the Mound 12 and Mound 13 structures.
Note that pieces of fired basin were recovered from an intrusive feature (F125) may well have originated from the central fired basin.
The presence of 22 pieces of lithic debitage prompted the excavator, Major
McCullough to surmise that chert tool production had been carried out within
the structure, albeit of limited scale.
Basin no. 2 (reassigned to pit F 12- 3B)
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Basin no. 3
Location: Grid K1.
Shape: Described by Mills (1922: 458) as “similar in form to number 2.”
Dimensions: Mills (1922: 458) gives 5 ft long and 3.5 ft wide.
Elevations: not known
Defining characteristics: indirectly provided by the burned red earth extending to
a depth of 5 inches.
Elements of feature: red burned soil.
Observations: Mills’ (1922: 458) description leaves unclear whether a
constructed basin was observed. He only comments on the depth of the
oxidation in this location.
Basin no. 4
Location: Grid K1.
Shape: Described by Mills (1922: 458) as “similar in form to number 2.”
Dimensions: Mills (1922: 458) gives 6 ft 10 inches long, 3 ft 10 inches wide, and 6
inches deep.
Elevations: not known
Elements of feature: Mills (1922: 458) explicitly credits this feature with only a “few
charred human bones.”
Observations: Mills’ (1922: 459) describes this basin as undisturbed. “A feature of
this basin was the presence of peculiar depressions, two at the west end and
one at the east end. The crematory was well and carefully constructed, had
been used extensively, and showed repeated repairs with puddled clay.”
West Doorway Pit F12-4
Location: Grid K1.
Shape: Irregularly ovoid shallow basin.
Dimensions: 2.5 ft NW-SE, 1.4 ft NE-SW maximum.
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Elevations: not known
Elements of feature: not described.
Observations: appears to have been placed to one side of the opening facing
Mound 13.
Exterior Ovoid Pit (F12-2)
Location: Grid K1.
Pit Shape: Oval in plan view.
Dimensions: ca. 3.5 ft. E-W; est. 2.0 ft. N-S (measured from report map).
Elevation: Not reported.
Defining Characteristics: Intrusive pit from disturbed deposits into subsoil.
Elements of feature:
1) flat-bottomed pit
2) dark red brown gravelly loam fill with debris:
artifacts: sherds
Observations: This pit was excavated after the posts of the structure had been
pulled. The post molds were found extending from the base of the feature only.
Miscellaneous remains catalogued as burials 2 and 3 were from the fill of this
pit. Nothing else recorded. For further details see Chapter 9 under Cremations:
Mound 12, Miscellaneous.
Circular Pit (F12-5)
Location: Grid K1.
Pit Shape: Irregularly circular in plan.
Dimensions: ca. 5 ft. diameter.
Elevation: 1 ft. deep (no elevations).
Defining Characteristics: Intrusive pit from disturbed deposits into subsoil.
Elements of feature:
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1) Flat-bottomed pit
2) Dark red brown gravelly loam fill with debris:
Artifacts: sherds, bladelets, broken crematory basin fragments, and animal
bone.
3) Floor deposit:
a) Large portions of three individual vessels.
b) Cut mica pieces, bladelets, 24 small cobbles, fire-cracked rock,
animal bone, and two bivalves.
Observations: This pit was excavated after the posts of the structure had been
pulled. The post molds were found extending from the base of the feature
only. Otto (1980:32) interpreted this sequence of materials as indicating that
the vessels with their associated materials were placed on the floor of the pit,
deliberately smashed with cobbles and covered with earth and the residue of a
dismantled basin.
Ovoid Pit (F46)
Location: Grid D 540-550 0R20.
Pit Shape: Oval in ground plan, flat-bottomed with sloping walls, nearly upright at
northwest end. (Figure 8-11).
Dimensions: 4.3 ft. NW-SE; 2.1 ft. NE-SW.
Elevation: Surface, 643.0 ft., bottom, 642.2 ft.
Defining Characteristics: Intrusive pit from disturbed deposits into subsoil (Figure
8-11).
Elements of feature:
1) Flat-bottomed pit.
2) Dark red brown gravelly loam fill.
3) Artifacts: 15 sherds, nine flint flakes, and seven mica flakes.
Observations: This pit is similar in form to burial pit B12 under Mound 10 (Figure
8-10).
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Figure 8-11. Pit in southwest corner of substructure 12 (F46).

Burials
Burial 1 recovered in 1920-1 — consisted of “charred bones” resting on the building
floor and unaccompanied by associated artifacts (Mills 1922: 459).
Burial 2 recovered in 1920-1— “occupied a shallow basin 12 inches in diameter.
Accompanying the cremated remains were a necklace of shell beads, a small
copper pendant, a few charred canine teeth of the gray wolf and a light-colored
flint spear-point, 3 inches long and 1 1/2 inches wide” (Mills 1922: 459).
Burial 3 recovered in 1920-1 — “was covered with 3 or 4 inches of clay, while
two post-molds, one on either side, indicated the presence of posts on which
probably were hung the personal belongings of the dead. With burial number
3, placed without preparation upon the floor, no artifacts were found” (Mills
1922: 459).
Burial 12-1 recovered in 1971
Location: Grid K1
Dimensions: Length 1.08 ft N-S; width 0.89 ft E-W.

143

MOUND CITY

Elevation: 0.5 ft above the Mound 12 floor
Defining Characteristics: Cremated bone within a dark stained floor feature
(floor deposit F 12-8). For further details see Chapter 9 under Cremations. A
substantial mica “mirror” was probably associated with a disturbed cremation
(Burial 4) disturbed by a sewer drain (F 12-9) under which it lies. The mica slab
with roughly chipped margins measures 18.3 cm in length and 15.5 cm wide at
its maximum. The sheet is 0.2 cm thick.
External Burials recovered in 1920-1 (Burials 2 and 3 ) see Chapter 9
Mound 12/13 Connecting Gallery
Support Post. (F45)
A post pit was found outside of the upper structure beneath Mound 13 with the
same attributes as the pits of the support posts in the interior of the structures
beneath Mound 13.
Location: Grid D, 540-550 R20-30, 14.5 ft. east of the outer wall of the upper
structure beneath Mound 13.
Shape: This pit was slightly elliptical in ground plan and in cross section it was a pit
with slightly tapering sides terminating in a flat base.
Dimensions: The opening was 1.8 x 1.5 ft. and 2.30 ft. deep from the plane of
recognition, which was probably below the actual origin plane.
Elevation: The plane of recognition is 643.19 ft. and the bottom is 640.89 ft.
Defining Characteristics: This pit was recognized by the dark red brown clay loam
fill of the post mold that extended below the disturbed zone into the subsoil.
Elements of feature:
1) Dark red brown clay loam
2) Artifacts: sherds
3) Mica flakes
4) Animal bone
Observations: This post pit stands outside of the structures beneath Mound 13
and seems to be connected with a series of small post holes running in a line
perpendicular to the east side of the upper structure and apparently along
the axis connecting the fired central basins in Structure 13 and Structure 12.
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It appears that the dismantling of the structure associated with this pit took
place under the same circumstances and probably at the same time as that of
the upper structure beneath Mound 13 since the larger pits were filled with
soil containing sherds and mica flakes.
Mound 13 Structures
Two different structures were found superimposed upon each other beneath
Mound 13. They are designated the upper and lower structures. The upper structure was
the source for the Mound 13 features recorded by Shetrone and Mills (Mills 1922:449).
Cross-sections showing identified strata from 1963 excavations are shown in Figure
8-12. The following sequence of events can be established for the Mound 13 area:
1) Construction of the lower structure.
2) Interment of burials (cremations) in the floor and beneath the proposed
threshold.
3) Dismantling of the lower structure.

Figure 8-12. Sections through the Mound 13 area.
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4) Burial of the lower structure with 0.3 ft. of fill.
5) Construction of the upper structure.
6) Interment of burials (cremations) on the floor of the structure, either in
intrusive pits originating from the floor or in small mounds built on the floor.
7) Inferred use of the crematory basin; construction of the “mica grave” and its
burial within a small individual mound.
8) Dismantling of the upper structure.
9) Burial of the location of the upper and lower structures by a mound composed
of distinct and deliberately different mantles. The final mantle being composed
of large gravel or cobbles (Figure 8-13).
10) Interment of one or more (cremation?) burials within the mantle.
11) Intrusive burial (F59) (inhumation) in the mound (Figures 8-9, 9-1).
11) Alteration of the mound through cultivation, disturbance from construction
of Camp Sherman facilities and the excavations of Mills and Shetrone in 1920
and 1921.

Figure 8-13. Edge of gravel mantle that overlay Mound 13. Section through the mantle lies at 610
R30-40. (B-B1 Section in Fig 8-12).
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The Construction of Camp Sherman facilities, particularly underground utilities,
had a significant impact on Mounds 12 and 13. Some of the identified disturbances
are shown in Figure 8-9. The heavy dashed line indicates the forward extent of the
“tunneling” under the barracks that came into the mound below the floor.
Elements of the Upper Structure
Post Molds of the Walls
The perimeter of the structure was defined by post pits in which were found molds
of individually set wall posts where later Camp Sherman disturbance had not destroyed
them (Figure 8-14). Most of the post molds showed up as dark brown clay loam fill that
contrasted at least in consistency with the surrounding subsoil and sometimes in color
as well. All could be traced beneath the level of the 1920-1921 operation, which exposed
most of them. Evidently, not all were recognized at that time since only a portion were
recorded and published (Mills, 1922:Figure 10). Most pits contained various amounts
of rock that was different from the gravel in the surrounding soil. This rock, generally,
was fire-cracked or showed other signs of having been used in a fire (Figure 8-15). The
orientation of some rocks suggested that they were used to secure the posts in the post
holes. The upright position of one that stuck up above the floor level (see Figure 8-16)
strengthens this interpretation.
Longitudinal cross-sections through the post molds showed that the original
holes were usually cylindrical and otherwise only slightly tapered. The bottoms were
either flat or pointed as far as shape could be determined in the loose gravelly subsoil. A
few of the post molds contained heavy concentrations of charcoal that suggested in their
arrangement burnt wall posts. The heavily charcoal laden post molds were concentrated
in the four corners of the structure near the exterior corner deposit. The charcoal from
these post molds has been radiocarbon dated (see Chapter 5). A plan view of the post
molds exposed during the 1963 operation is presented in Figure 8-17.
Post Molds of Interior Supports
Main Supports
The post molds of the four main corner supports were found in large post pits
inside the four corners of the structure. Interior axial supports that may have been
present in the areas not excavated.
Location: The post molds are located in the four corners of the structure.
Shape: The pit shapes of these post supports are diverse. The southeast and
southwest pits are irregular ovoid in ground plan with the posts setting in the
large, deep ends. The cross-sections through the large end shows slanted flat
bottomed pits. In both cases, the narrow end of the post pit indicated the area
in which the pit sloped more gently upward. This slope portion was oriented
away from the center of the structure and towards the outer wall. The shape of
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Figure 8-14. Section of the upper sub-mound structure of Mound 13, showing the post pattern of
the upper building delineated in the 1963 operations.

Figure 8-15. Trench bisecting both the inner and outer series of post molds of the upper structure of
Mound 13. View shows the contents of each post mold placed to one side.
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Figure 8-16. Post molds to the sidewall of the upper structure
of Mound 13, partly excavated with upright prop-stones
positioned in Post Mold 53.

Figure 8-17. Schematic detail in Mound 13 from the 1963 operation.
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the northwest and northeast pits was straight-sided to gently tapering in crosssection. The northeast pit and its secondary post pits were not completely
excavated before the 1963 operation was closed.
Dimensions: See Table 8-5.
Elevation: See Table 8-5.
Defining Characteristics: The main interior supports were indicated by the larger
molds in the large post pits. The two at the south were easily recognized by
their size. The northeast example was defined by a large depression 0.8 ft.
deep below the floor in which the main support and secondary supports
were located.
Elements of feature:
1) Dark red brown clay loam.
2) Artifacts, sherds in three pits.
3) Charcoal.
4) Animal bone, including some red headed woodpecker skull fragments.
Observations: The irregular ground plan of two of the pits quite likely is due to
the manner in which the posts were inserted and/or pulled out of the ground.
Secondary Supports
The secondary interior supports are indicated by the smaller post molds next to
the larger molds of the main supports.
Location: Secondary supports pits were found in three of the corners, the
northwest, northeast, and southwest corners. Others may exist in the center
in excavated areas.
Shape: Each of the pits was straight-walled to slightly tapering in cross-section.
The bases were flat-bottomed and concave.
Dimensions: See Table 8-5.
Elevation: See Table 8-5.
Defining Characteristics: The secondary supports were defined by small post
molds next to the larger ones of the main supports.
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Table 8-5. Tabulation of Measurements of Interior Post Molds (in feet).
Location or feature no.

Upper Elevation

Lower Elevation

Dimensions

Depth

Main Supports:
641.39

2.0xl.8 ft.

1.5 ft.

SE (F57)

SW (F53)

642.89

640.07

2.7x1.6 ft.

est 2.8 ft.

NW

1.14

1.2 ft.

est 1.4 ft.

1.0 ft.

?

NE

643.89 (pit),
642.09

Secondary Supports:
SW

642.89

NW
NE (1) (2)

643.09

640.07

0.7 ft

2.89 ft.

641.06

0.7 ft.

?

641.34

0.9x0.8 ft.

1.75 ft

* or plane of recognition

Elements of feature:
1) Dark red brown clay loam.
2) Artifacts: sherds in one pit.
3) Mica flakes and flint flakes in same pit.
Doorways
Openings in the upper structure are difficult to determine because of the
rebuilding at the ends and the destruction of the center of the west end by an army ditch.
There is a break in the innermost series of post molds at the eastern end that would be
the logical position for a doorway if we assume that the Mound 10 plan applied here.
Prepared Floor
A firmly packed floor was found over a large area within the interior of the
upper structure where Shetrone had obviously not excavated it during the first season
(see Figure 8-18). The floor was abundantly stained with carbon and in certain areas
a burned earth pattern resembled a framework of poles that could conceivably
belong to the superstructure. However, the only evidence of burnt posts were
those in the wall corners.
The floor was uneven and exhibited swales and irregularities that were
presumably the result of compaction under foot. The floor varied in elevation within
an interval of 0.5 ft., without a consistent slope in any one direction. For this reason, it
might be properly said that the floor was essentially level. On the floor were one broken
bladelet, mica scraps, and pieces of cremation. A fine layer of sand coated patches
over areas of the southwest corner. The sand may well have been scattered during
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the construction of the sand layers covering the small mounds containing the
specialized burials.
The casts of two parallel poles were found beneath the floor area at the west end
and parallel to that end. Although they occur beneath the floor and are figured with the
lower structure, they may have been associated with or related to the upper structure.
The western pole appeared to mark the boundary of the upper floor although this zone
was so obscured by the fill of previous excavations that it was difficult to distinguish
aboriginal deposits from backfill.
Internal Features
A tabulation of the internal features associated with the upper structure, both
those from the 1920-1921 and those from the 1963 operation, show that several different
activities took place inside the structure, pertaining mainly to the disposal of the dead.
The two fire basins were entirely different; one was a well-defined crematory basin
and the other a small, simple basin. Four types of burials were found. Artifacts were
deposited in three different contexts: two have to do with particular graves and the third
is a specialized deposit of its own. The following are the internal features associated
with the upper structure as determined from the excavations of 1920, 1921, and 1963 (see
Table 8-6):
1) One central basin (F51).
2) One small fire basin.
3) One large specialized multiple grave, “mica grave.”
4) One sub-floor pit (F49) with a single cremation and an individual mound.
5) Four burials in small mound that served as platforms for contributed artifacts
(F50).
6) Thirteen burial deposits on floor (5 with artifacts).
7) One deposit of smashed artifacts in earthen deposit.
8) One smashed deposit of beads in a bag.
9) Burnt organic materials covering the floor at the northeast end.
Central Basin (F51)
Location: Grid 590-600 R50-60.
Shape: Described by Mills (1922:454) as having a base that was oblong with rounded
corners; one rounded corner was uncovered in the 1963 excavations.
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Figure 8-18. Section through the floor of the upper sub-structure of Mound 13 and the underlying
deposits. The base of the profile lies at the level of the lower sub-structure. The burnt layer above
represents the floor of the upper sub-structure. Exposure faces south.

Dimensions: 3.9 ft. long in section through the 590 ft. profile. Mills (1922:454) gives
the dimensions as 6.0 by 4.33 and 0.5 ft. deep.
Elevation: 643.9 ft.
Defining Characteristics: Presence of bright maroon sandy clay.
Elements of feature:
1) Constructed of a bright clay. The surface was found in 1963 to be irregular.
2) Ashy clay found on top.
Observations: This is constructionally part of the floor of the upper structure
of Mound 13 (see Figure 8-17). The interior of the basin lies at the elevation of the floor.
Mills (1922:57) thought that the basin was not aligned on the main axis of the structure,
in contrast to the positions of basins in other structures. This is an error due to the poor
excavation. Mills (1922:454) describes the basin in the following way: “The construction
of this basin was unusual, since, instead of the customary flat bottom, the sloping
side-walls and ends were carried inward and downward until they converged, thus
resulting in a V-shaped cross-section. The east end of the crematory had been repaired
with a light-colored clay, resembling fire-clay, the basin showing no subsequent use for
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Table 8-6. Concordance of Mound 13 Features Found in the 1920/1 and 1963 Excavations.
Mills'
Feature
no.

Present
feature
no.

Grave type

1

*

2

Special Cover

Shape,
horizontal
section

Comments

modeled basin small earth
mound

rounded
rectangle

"Mica Grave", remains and
contributed artifacts were placed on
a layer of mica sheets

-

moundplatform

---

?

Remains were included within the
platform. Artifacts were placed
around it.

3

F50

moundplatform

---

ovoid

Remains were included within the
platform. Artifacts were on top of
and around it.

4

*

-

---

5

-

mound--platform
artifact deposit ---

6

*

floor? Deposit

kidney-shaped artifacts mixed with organic stained
earth. Cache of beads nearby.
?
shell beads included.

7

*

floor? deposit ---

?

---

8

*

floor deposit

---

?

---

9

F49

basin

small earth
mound

kidney-shaped Overlying fill showed impressions of
wood, bark woven fabric and skins.

10

*

floor deposit

---

?

---

11

-

platform

---

?

Remains were included within or
atop platform. Artifacts on top of
platform.

12

-

floor deposit

?

---

13

-

floor deposit

?

14

-

floor deposit

?

Some shell beads and small copper
tube included.
---

15

-

floor deposit

decayed
organic cover
decayed
organic cover
decayed
organic cover
---

?

---

16

-

floor deposit

---

?

---

17

-

floor deposit

---

?

18

-

floor deposit

?

19

-

floor deposit

?

Pearl beads and 2 copper "buttons"
included.
marine shell beads and copper
"button" included.
---

20

-

floor deposit

?

---

*Burials entirely removed in the 1920 operation.
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cremation purposes. The west end of the basin was coated with a red pigment, doubtless
used incidental to cremation ceremonies.”
Elevation: Not recorded.
Defining Characteristics: Fire-hardened, red basin.
Elements of feature:
1) Fire-hardened, red clay surface.
Observations: This feature is evidently a small fire basin.
The “Mica Grave”
This spectacular grave was completely removed in the 1920 excavations (Figure
8-19), and only a faint stain of the grave outline, some of the fill, and artifacts remained
behind to mark its location (Grid D 600-610 R 40-60). During excavation, its location
could be determined by considering the following relationships to other landmarks:
its distance from the crematory basin and the row of post molds of the south wall as
indicated on Mills’ map, the location of the posts of the upper structure, the position of
a nearby barracks support pillar of the barracks showing in an excavation photo, and
the limitation of a camp ditch located outside the barracks. Final confirmation of this
location was provided by the appearance of a faint rectangular outline of the grave on
excavation photographs. It should be pointed out that the small post molds that Mills
(1922:451) mentions as surrounding it are, in fact, the molds belonging to the lower
structure. This was one of the few areas that the earlier excavations penetrated below
the level of the upper structure.
Cremation Deposit Pit (F49)
Location: Grid D 590-600 R 30-50, 600-610 R 30-50.
Dimensions : ca. 9.5 ft. E-W, ca. 2-2.5 ft. N-S.
Shape: Elongate oval in ground plan, basin-shaped in both sections.
Elevations: At southwest end, surface is 642.3 ft., bottom 642.0 ft.; at southeast end
surface is 642.8 ft., bottom is 642.3 ft.
Defining Characteristics: An intrusive pit into subsoil.
Elements present:
1) Filled with loose red brown loam (Shetrone’s backfill).
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2) Three post molds found at the base of the pit that were intruded upon
by it.
3) Artifacts.
Observations: This pit is evidently equivalent to Shetrone’s Burial 9, which is
described in the following way: “[It] occupied a basin-like receptacle 18 inches
in diameter and 4 inches deep. Over the incinerated bones and ashes had been
placed a great quantity of perishable belongings, evidenced by the remnants
and imprints of objects of wood, bark, woven fabric, and tanned skins, in the
mass of dark organic matter resulting from their decomposition. This burial
was covered by a small mound of earth, over which a sand layer, one-half inch
in thickness had been deposited.”
Cremation Mound-Platform (F50)
Location: 590-600 R 50-70 Mound 13 Grid D.
Shape: Platform, ovoid in ground plan, convex upper surface.
Dimensions: (Partly excavated) diameter ca. 4.0 ft. east-west, ca. 5.5 ft. north-south.

Figure 8-19. Burial Depository no. 1 (The Mica Grave) uncovered by Shetrone and Mills in the
southwest corner of the upper sub-structure floor of Mound 13 (Reproduced from Mills (1922:Figure
11)).
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Elevation: Top, 643.3 ft., base, 643.1 ft.
Defining Characteristics: Presence of a carefully constructed platform of charcoal
and loam on the upper structure floor beneath Mound 13.
Elements of feature: (observed for a second time in 1963)
1) Base of platform made up of ashy brown loam.
2) Fill contained nine mica pieces, two bits of red ochre, and 11 pearl beads.
3) Surface of platform covered with a thin layer (0.5 ft.) of fine charcoal.
4) Artifacts imbedded in the surface were: eight copper fragments, one pipe
platform fragment, six mica pieces, two pieces of worked animal bone,
one pebble, a burnt elk tooth, animal teeth and claws, and other burnt
animal bone.
5) Small amount of human cremation found lying on top.
Other elements found in 1920 (see below).
Observations: The position of this burial mound-platform indicates the burial
#3 of the old excavations. Mills (1922:451-452) described this feature in the
following manner: “Burial number 3 lay directly east of number 2 and occupied
a raised platform extending about one inch above the floor. At its center were
the cremated remains and around them the following objects: A large obsidian
spear-point, 9 inches long and 4 inches broad; another obsidian spear, over 6
inches in length; a flint spear-point, 3 inches long; four copper ear ornaments
of the usual type; six copper cone-like beads; six copper tubular beads; five
strips of copper, several inches in length, turned upon itself to form an edgebinder for fabric; a large copper head-dress made to represent a bear, and a
small amount of woven fabric, evidently a part of the elaborate headdress.”
Part of this feature may have even been mutilated before the 1920-1 excavation,
since one of the barracks foundation supports rested directly upon it.
Northeast Corner Floor Features
Since the 1963 investigations came to a close before this section could be
investigated, it is best to quote the relevant passage from the 1922 report.
“No burials were found in the northeast section of the mound. However, there
occurred a number of interior post-molds, about which were evidences of clothing and
perishable objects and materials, indicating the possibility of this section having served
as a sort of shrine. In the ceremony of burning the sacred enclosure only such portions
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of these perishable materials as might escape complete combustion and those that were
charred but not entirely consumed, would remain for identification (Mills 1922: 456).
External Features
Corner Deposits (Figures 8-20, 21)
This is a designation for a class of pits and their contents found at the outside
corners of the upper structure.
Location: See Table 8-7.
Shape: These pits are irregular ovoid to oval in ground plan with sloping sides
meeting in rounded bases.
Dimensions: See Table 8-7.
Elevation: See Table 8-7.
Defining Characteristics: Each of the features was recognized by the presence of
the dark red brown loam fill in pits located outside the corner of the upper
structure.
Elements of features:
1) Dark red brown clay loam or gravelly loam.
2) Charcoal.
3) F55 — cremated bones including juvenile skull fragment.
4) Artifacts and other material:
a) F54 — four fragments of unidentified rock, one fossil;
b) F55 — one sherd, 11 pearl beads, one shell bead, one drilled bone,
and one dolomite fragment.
c) F56 — one shattered biface, four pearl beads, and one rock.
Elements of Lower Structure
Post Molds of Wall
The post pattern of individually set wall posts was found beneath the prepared
floor of the upper structure and elsewhere at equivalent levels (Figure 8-22). Only a few
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Figure 8-20. Internal corner post pits (F53, F57) and an external corner deposit pit (F-55) in
plan view and section, Mound 13.

Figure 8-21. External corner deposit pit, Mound 13 (F55). Shown with cremation and
contents in situ.
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may have been found in the work of 1920 where those excavations dug unusually deep
along the south edge. The post molds showed up as dark red brown clay loam spots
of fill extending into the red brown clay gravel of the subsoil. Many of the post molds
contained rock but not in the frequency found in the post holes of the upper structure.
Longitudinal cross-sections through the post molds were either cylindrical or tapered
and the bottoms were flat rounded or pointed. The size and shape of the post holes of
this structure were quite variable.
Interior Supports
Two pairs of post molds were found on the inside of the southern corners of
the structure that could possibly be interior supports. Each post mold of the pair was
arranged along a line extending from the center of the building area to the corner. None
of them was larger than the wall posts.
Table 8-7. Tabulation of Measurements of Corner Deposit Pits.
Feature No.

Upper
Elevation*

Lower
Elevation

Depth

Dimensions

Location

F54

643.1 ft.

642.8 ft.

0.3 ft.

2.1' NW-SE; 1.4'
NE-SW

Grid D, 560-570
R20-30

F55

642.5 ft.

641.7 ft.

0.8 ft.

1.2' E-W; 0.8'
N-S

Grid D, 610-620
R40-50

F56

642.9 ft.

642.4 ft.

0.5 ft.

2.8' E-W; 2.5'
N-S

Grid D, 590-600
R70-90

* or plane of recognition

Floor
A distinct prepared floor comparable to that of the upper structure was not
found. The only evidence of the floor zone was a packed area near the center of the south
wall that is identified as the threshold.
Entrance
At least one entrance can be identified in the wide gap in the south wall of the
structure. This identification is confirmed by the presence of a distinct packed area that
appears in a section through the course of the wall here.
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Interior Features
Cremation Deposit Pit (F52)
Location: Grid D, 580-600 R 30-40.
Shape: Irregular S-shaped in ground plan, basin-shaped in sections.
Dimensions: 9.4 ft. east-west, Maximum 2.8 ft. north-south.
Elevation: Surface 642.8 ft., bottom, 642.2 ft.
Defining Characteristics: Intrusive pit originating at lower floor and beneath the
upper floor and extending into the subsoil.
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Figure 8-22. Plan of the lower structure beneath Mound 13.
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Elements of feature:
1) Irregular bottom, that rises slightly to the eastern end and continues into
the threshold area.
2) Four cremation deposits, viz. A, B, C, and D.
3) Thin layer of charcoal flecks on the bottom of the eastern half.
4) Eastern half filled with a red-brown gravelly clay with charcoal flecks.
5) The western half (over B and C cremations) filled with a dark red brown
gravelly loam with charcoal.
Observations: This pit was evidently constructed across what has been designated
the threshold (elev. 642.4 ft.) between two widely spaced posts in the lower
structure. This area was carefully sectioned for evidence of intervening
posts, which were not found. The area abreast the entrance was filled over
the cremations first and the area to the west of the entrance was filled second.
Two of the cremations, B and C, were compactly grouped deposits at the west
end of the pit. Another less well-defined one (D) occurred to the east beneath
the proposed threshold area. The fourth (A) consisted of a small amount of
cremated bone that was found in the pit fill above B (Figure 8-23).
Post-Upper Structure Features
All features that postdate the upper structure were discovered at points distinctly
removed from the perimeter of the floor. The extended burial (F59) was found in a grave
pit that originated at some unknown point above the floor. In 1963 the extant mound
was so shallow at this point it was not possible to ascertain the original origin of the
grave. In form the cultural remains resemble those of the “Intrusive Mound” culture of
the Late Woodland Period and there is no indication that any other cultural assignment
is relevant.
The finds of Hopewellian pottery discovered in the backfill of a deep bedding
trench F44A/47 and connecting pits F42 (and 42A) of Camp Sherman times present a
different problem. The source of this redeposited material is very unlikely to have
been either the upper or lower substructures. Nothing from those floors resembles the
ceramic style of the redeposited material, and no access by Camp Sherman construction
workers to the floors was found. Nor does the bedding trench pass through either of the
floors. The bedding trench and pit features are located over 10 feet away from the wall of
the upper structure. Hence the origin of this material has to be the mantle of Mound 13
and hence logically later than the time of the upper structure.
Mills (1922: 447-8) provides an explanation for these materials. The graded area
to the west of the barracks is precisely where a sewer line and connecting trenches were
found in 1963, thereby supplying a reason for the disturbance in the vicinity.
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“The work of examining this mound, which was approximately 70 feet in
diameter and 3 feet high, was greatly hampered by a large barracks building, which
covered all excepting its western margin. The clearance of the building above the top
of the mound was but 6 inches, thus affording a working space of only 3 1/2 feet. The
margin extending beyond the building [to the west] had been graded away to within a
few inches of the base line, while workmen, for reasons unascertained, had cut away
a portion of the mound extending from the outer [western] edge of the building to a
point several feet eastward, or beneath the barracks, throwing the earth outside. In so
doing, while the removal of earth had not reached to the base of the mound, a grave or
deposit of artifacts had been disturbed, objects from which were found scattered upon
and through the displaced earth just outside the building. Among these object were
copper ear-ornaments, perforated and cut teeth, broken pipes, plates of mica and lying
upon the crest of the mound at the top of the cut, beneath the edge of the building, two
large copper breast-plates, where apparently they had been placed by the workmen who
uncovered them....

Figure 8-23. Feature 52. Cremations in a shallow sub-floor pit. (52-C to left of 52-B.)

Examination [of the mound] was begun outside the building where the exposed
margin had been partly graded down, and where the earth from beneath the building
had been thrown. By the use of large screen, many additional specimens, including
ornaments, beads, broken pipes and object of copper, were secured from this
disturbed earth.”
In light this statement by Mills the ceramics recovered in 1963 can now be
connected temporally with the items he enumerates. Unfortunately, no trace can be
163

MOUND CITY

found the copper breast plates and other items in the collections brought to the Ohio
Archaeological and Historical Society.
Pit Southeast Embankment
Location: Grid C, 480-490 0-L 10.
Shape: Pit, round in ground plan, with slightly sloping walls terminating in a
rounded bottom. Irregular tongue-like extension toward 480-490 line at top.
Dimensions: ca. 3.5 ft.
Elevation: Surface, 1.7 ft. below surface, bottom, 2.7 ft. below surface.
Defining Characteristics: Presence of an intrusive pit from disturbed deposits
extending into the subsoil.
Elements of feature:
1) Pit.
2) Red brown gravelly loam, slightly darker than subsoil.
3) Rock and burnt animal bone.
4) Mica.
Observations: This feature is not clearly a part of the Hopewell or prehistoric
occupation.
Structure Next to the Mound 10 Sub-structure.
A series of post molds extending west from the Mound 10 sub-structure were
found in the squares dug in this area (Figure 8-1). The pattern is evidently not complete
since a much larger area needs to be cleared, including all of the units west of the Mound
10 area, in order to determine the extent of the structure.
Location: (Excavated portions identified) Grid A 40-80 L 50-100.
Shape: At least one curving post alignment.
Dimensions: Unknown.
Elevation :
Defining Characteristics: Presence of 10 post molds outside of the Mound 10
structure.
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Elements of feature:
1) Dark red brown loam fill.
2) Ash and charcoal in one, charred nutshell (Carya sp.) in another (see
Figure 8-24).
Observations: This structure, which is identifiable only from the alignments of
post molds, is different architecturally from the mound structures known,
whether it was contemporary with the Mound 10 structure or earlier. The
range in distance between adjacent post mold centers is from 4.6 to 10.8 ft.,
(average is 7.9 ft.) which is entirely outside the range of the distances in the
three mound structures found in 1963 (as it is also beyond that observed in
the 1964 and 1965 seasons). The evidence does not contradict the possibility
that this represents a roofed structure similar to the others but built in simpler
and lighter construction. Longitudinal sections of the post molds show that
they have insloping pit walls and concave bases except for one example, a large
corner pit that had straight sides and a flat bottom. The latter may have been
an interior support pit. Three of the sections revealed asymmetrical sides. The
function of this structure remains uncertain until further excavation can be
carried out.
Post Pattern at Southeast Embankment
Fourteen post molds that did not appear to be associated with a Camp Sherman
stable were found below and adjacent to the midden (F4) under the southeastern corner
of the embankment (see Figure 8-27). There is no obvious pattern to them and, in fact,
their distribution in the vicinity of the borrow pit suggests that the digging of the pit
destroyed the remainder of the pattern. These post molds evidently are associated with
the midden that bears evidence of having been gathered up from the neighborhood
instead of being carried from an entirely different location. The posts could be separated
from the Camp Sherman molds of dark brown and black loam that contained partly
decayed wood. Nine of the molds were dark red brown loam in fill, three were dark
red brown loam with charcoal, and only two were black with charcoal disseminated
in the fill.
Middens
The middens found in the ground constitute a well defined group whose contents
offer a marked contrast in the density of artifacts and refuse materials to the expanse of
general excavations.
Location: See Table 8-8.
Shape: Two of the examples were ovoid in ground plan and plano-convex in crosssection. A third (F4) was very different in shape and was found as elongate
in ground plan with irregular edges (see Figure 8-30). The cross-section was
plano-convex.
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Figure 8-24. Sections through posts in non-mound Structure 1.

Dimensions: See Table 8-8. The width of the middens was governed by the width of
the embankments in which they were found.
Elevation: See Table 8-8.
Table 8-8. Tabulation of Midden Attributes.
Feature no.

Upper
Elevation†

Lower
Elevation

Depth

Length

Width

Location

F4

642.7'

642.0'

0.1’, 0.2'

c 93.0'
SW-NE

8.0' SE-NW Grid A, 190220 R30-L70

F35

0.6'*

0.7'

20.0' NWSE

9.0' NE-SW Grid C, 470500 R10-30

F36

0.5'*

0.8'

12.0' EW

c 9.0' NS

Grid C, 460480 R10-30

† plane of recognition
* Below local surface

Defining Characteristics: Each of the middens was well defined as a deposit of
darker red brown loam in which there was a noticeable concentration of
artifacts, stone, and bone debris.
Elements of feature:
1) Dark red brown loam, dark brown clay loam.
2) Artifacts.
3) Charcoal (stems and wood).
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4) Animal and human (F4, F35) bone.
5) Burnt rock. (Table 8-11)
6) Mica flakes.
Observations: The middens were included in the south side of the original
embankment base (Figure 8-25). In the case of two examples (F35, F36),
the middens lie on the former ground level but are not associated with any
other feature except the embankment. In the case of F4, the midden has
been gathered together on the original ground level beneath and within the
embankment and it is apparently associated with an aboriginal post pattern
(Figure 8-30).
Interpretation: Each of these deposits is well defined as a collection of materials
in relatively high density within an organic stained deposit. This category of
deposit conveniently falls within the definition of midden in its most extended
meaning. Within this category, two different groups can be recognized. One is
a midden with a compact form in oval ground plan that is evidently deposited
from another location. The other is a midden (F4) with a dispersed form and
an irregular outline. These attributes, in addition to the presence of post
molds beneath and in the vicinity, point to this midden as being gathered in
place from a previous occupation in the area. Both of the middens antedate the
construction of the embankment.
Rock Heating Pits
The features grouped collectively under this functional heading share only a
few essential attributes with each other. Each consists of heat-stressed rock partially
resting in a pit filled with organic stained earth(Figure 8-27). Other than the direct
association with a pit little separates the examples of this feature class with the rock
pile class (Table 8-11).
Location: See Table 8-9.
Shape: Each is oval in ground plan. The cross-sections reveal that the sides are
either straight or in-sloping and that the bottom is flat or asymmetrically
concave. The pits are generally shallow. (Figure 8-27)
Dimensions: Average 2.1 x 1.7 x .35 ft. (Table 8-9).
Elevation: See Table 8-9.
Defining Characteristics: Each of the features was recognized by the concentration
of rock subjected to fire, and this particular series of features was defined by
the presence of a pit in which the rock partially rested. The pits extended into
the subsoil.
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Table 8-9. Tabulation of Rock Heating Pit Attributes.
Pit no.

Upper Elevation*

Lower Elevation

Depth

Length

Width

Location

F18

637.4

637.1

0.3'

2.0' EW

1.5' NS

Grid A, 230-240, R3040, SE Borrow pit

F19

642.2

642.5

0.25'

ca 1.8' EW 1.5' NS

Grid A, 220-230, R2040, SE Borrow pit

F48

643.2'

642.7'

0.5'

ca 2.5' EW, 2.1' NS
rocks: 4.6'
EW

Grid D, 580-600, R1020, Mound 13 flank

* level of recognition

Elements of features:
1) Fire-cracked and uncracked granitic rock and burnt dolomite.
2) Organic stained earth.
3) One bladelet, flecks of charcoal, bone fragments.
Observations: The rocks were piled one to three rocks deep in different ways with
respect to the underlying pit. In F18, the rocks were found in the upper half of
the pit. In F19, the rocks completely occupied the basin and the dark organic
stained earth was found among the rock (Figure 8-27). In F48, the rock only
partly occupied the upper part of the basin and most of the rock was spread
out to one side of the basin. Since this feature was so close to the surface in an
area that was disturbed by the Army, the early archaeological excavations,
and the Park, it is not clear as to how much of the dispersion is due to recent
disturbance and how much is due to the prehistoric activities associated
with the rock-heating pit.
Interpretations: These pits evidently are associated with the heating rock and were
found in the 1963 excavations only in association with fire-cracked igneous
rock and burnt dolomite.
Rock Piles
These features are grouped together because they consist entirely of igneous
cobbles and chunks of dolomite that show the impact of heat to varying degrees
(Table 8-11).
Location: See Table 8-10.
Shape: Several ground plan arrangements were found that consisted of oval, round,
and irregular oval shapes. The rock was not piled up conspicuously except in
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Figure 8-25. Profiles through middens in the South Embankment (F35 in the second profile and F36 in
the third profile). View east, first profile at 490 ft.
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Figure 8-26. Plan of the operations at the South Embankment, with a cross-section.
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Table 8-10. Tabulation of Rock Pile Attributes.
Feature no.

Upper
Elevation*

Lower
Elevation

Depth

Length

Width

Location

F29

644.1'

643.8'

0.3'

1.9'

1.9'

Grid A, 210-230 L90-100
SE embankment flank

F30

644.0'

643.8'

0.2'

2.0', NWSE

1.8', NE-SW

Grid A, 210-220 L90-100
SE embankment flank

F41

643.9'

643.15'

0.75'

4.1', EW

3.2', NS

Grid D, 560-570, R10-20
Mound 13 flank

F58

642.5'

642.3'

0.2'

2.3', NWSE

1.0', NE-SW

Grid D, 590-600 R80-90,
beneath Mound 13 flank

* at point of recognition

Table 8-11. Rock Weight by Evidence for Heat-impact in Three Feature Types.
Feature

Igneous

Igneous

Dolomite

Dolomite

TOTAL

No.

Fire-cracked

Cobbles

Burnt

Unburnt

(kg)

Embankment Locations:
Rock Heating Pit

F18

0.567

2.381

1.928

0

4.88

Rock Heating Pit

F19

8.051

2.24

13.721

0

24.01

Rock Pile

F29

4.167

0.051

2.473

0

6.69

Rock Pile

F30

20.866

4.283

0.269

0

25.42

Midden

F35

5.925

1.786

2.07

0

9.78

Midden

F36

3.062

2.41

0.879

0.709

7.06

Rock Heating Pit

F58

3.147

0.879

0

2.722

6.75

Rock Pile

F41

0

16.245

4.196

0

20.44

Rock Pile

F48

0.539

27.698

18.531

7.74

54.51

Mound 13:
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Figure 8-27. Rock-heating pit (F19) with one half of the feature removed to the base of the pit.

the case of one example (F41) that consisted of an unusually large collection of
fire-cracked rock.
Dimensions: Average 2.57 x 1.97 x 0.82 ft. (Table 8-10).
Elevation: See Table 8-10.
Defining Characteristics: Each of the features was recognized by the concentration
of rock, most of which was burnt or fire-cracked. In the case of this series, the
rock was unaccompanied by any other feature or item.
Elements of feature:
1) Fire-cracked and uncracked granitic rock and burnt dolomite.
Observations: The fire broken rock and other rock was collected together in a
single pile unrelated to any surface feature group of artifacts. The soil was not
discolored in the vicinity of the piles.
Interpretation: These piles presumably represent the discarded collections of rocks
used in stone boiling. The noteworthy attribute of these piles is that they were
not found in the vicinity of a rock-heating pit. Only F41, a large collection in
the mantle of Mound 13 is as close as 17.5 ft. to a rock heating pit (F48).
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Embankment Wall
Squier and Davis recorded the embankment wall to be 5 ft. in height. Sections
through this earthwork feature more-or-less confirm this estimate. One section was
placed in the northwest corner (Grid F)(Figure 8-34), a second along the east wall
(Grid G), a third in the SE (Grid A) (Figure 8-28), and a fourth in the South (Grid C)
(Figure 8-26).
Borrow Pits
Seven borrow pits were known to surround the outside of the embankment since
the time of Squier and Davis’ (1848) survey (Figure 3-2). During the 1963 investigations,
an eighth pit was discovered outside the southeast corner that completes the symmetry
of the pits with respect to the major reference points of the enclosure. One pit is located
at or near each of the corners and one is located at each side of the approach to the two
gateways on the east and west. The position of each pit seems to be only approximately
governed by the geometry of the enclosure. Information on the precise location and
dimensions of the borrow pits is restricted to only a few examples. Most of the pits were
restored without notes as to their actual size and location. In one case, Squier and Davis
did (1848:Pl. XIX) note the depth and width of the largest pit (18 and 95 ft.) located at
the southwestern corner. Since the period of investigation that this report is concerned
with, work in 1965 at the northwest corner yielded information on the borrow pit located
along the north wall just east of the corner.
The Southeast Borrow Pit (F17)
Location: Grid A, 210-270 L 30-R 50.
Shape: Irregular kidney-shaped in ground plan, with sloping sides to rounded
bottom (Figure 8-29, 8-30).
Dimensions: 78.0 ft. northeast-southwest, 49.0 ft. southeast-northwest.
Elevation: Ground surface, recorded at 431.0 ft.; depth, 437.0 ft., which must be low.
Defining Characteristics: Presence of a large pit extending 6 ft. from the surface.
Elements of Features:
1) Stratified fill, largely accumulated during the last 100 years. Made up of
local gravels and dark loams (Figure 8-31, 8-32, 8-33). (Table 8-12).
2) Artifacts: Historic: nails, glass, etc.; prehistoric: pottery, mica, projectile
point, bladelets.
3) Animal bone, flint debris.
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Figure 8-28. Profiles of 10 x10 ft. units in the southeast corner of the embankment. The compact
fill in the balks to the right represent the base of the original embankment. The forward balk lies
on the L100 line. The rock piles at the left lie in fill of the outer slope of the embankment.
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Table 8-12. Schematic of Stratigraphy in the Southeast Borrow Pit, Mound City Group.
Physical Layers

Cultural Materials

Numerous distinct lenses of gray gravel, black loam,
yellow clay.

Recent fill burying trees living in 1963.

Red-brown clay and light brown loam, coal, and other
artifacts.

Recent materials: nails, glass, tarpaper. Occasional
artifacts found.

Red-brown loam and dark loam.

Disturbed surface of prehistoric deposits. Aboriginal
artifacts found.

Red-brown loam and dark brown gravelly loam

Aboriginal deposits, artifacts, 1 burial (inhumation),
2 rock-heating fire pits.

4) Two rock piles found on bottom (F18, F19).
5) Burial found in the slope fill next to the embankment (F20).
Observations: This borrow pit was excavated after the midden (F4) was laid down.
The embankment was raised about the same time as the pit was made and the
site was used for some time subsequently. There is slope wash with artifacts
and animal bone in the fill, as well as a burial included within the deposits.
The Northwest Borrow Pit
Location: Grid F, 210-270 L 30-R 50. (Figure 8-35).
Shape: Pit irregular ovoid in ground plan, with the embankment side flat up against
the enclosure wall. The sides sloped to a rounded bottom.
Dimensions: 123 ft. east-west, 64 ft. north-south.
Elevation: Ground surface, 644.0 ft.; depth, 640.7 ft., which incorporates a 3 ft.
correction to Hanson’s (1966a, b) elevations to bring in line with the 1963
observations.
Defining Characteristics: Presence of a large pit extending 3.7 ft. from the surface.
Elements of Features:
1) stratified fill, largely accumulated during the last 100 years: 1.2 ft. of East
Liverpool Street roadbed gravel on top of Camp Sherman debris; over 2.5
ft. of sterile brown soil from 19th century cultivation on a thin humus
zone that accumulated after abandonment (Figure 8-35). The underlying
subsoil grading from highest to lowest elevation is composed of sand,
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grading downward through pea-sized sand to fist sized gravels (Hanson
1966b).
2) Artifacts: Historic: nails, glass, etc. (presumably, no notes); prehistoric:
one stone pendant.
3) Burial found in fill on the slope next to the embankment (F1965-1).
Observations: According to Hanson (1966b) this borrow pit was excavated into
deposits that correspond very well to the sand and gravel layer dressings found
in the major mounds.
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Figure 8-32. Southeast Borrow Pit, southwest view. Balks at 10 ft. intervals.

Figure 8-33. Southeast Borrow Pit, northern view facing the embankment exposure. The midden (F4)
was spread out on the flat surface to the left of that exposure. An arrow points to part of the original
embankment present.
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BURIALS
Cremated treatment of the dead was the invariant treatment for those interred in
and around the sub-mound structures within the earthworks. A much smaller number
of inhumation burials are present as well, but they are found in only two contexts—as
extra mural burials outside the two corners of the earthworks; and as post-Hopewellian
intrusions into the mounds. The contrast between the cremated treatments for those
attached to or associated with the use of the sub-mound structures and inhumation
for those without direct attachment to those structures is very striking. The latter
constitute socially defined outsiders, whether they died contemporaneously with those
consumed by funeral pyres or had died centuries later. Inhumations placed in graves dug
into the mounds tapped into the sacred aura retained in the completed mounds. Those
individuals contemporary with the cremated dead and placed outside the corners of the
surrounding embankment, constituted a minority of adults that did not have rights to
the same treatments and ritual as those who were cremated. The embankment flankside placement of just a few adult dead is certainly significant, and at least two of the
corners at that. When it is recalled that the embankment stands to the enclosed mounds
and the sub-mound structures stand to their enclosed burials, the selection of a location
immediately outside the embankment cannot help but reiterate in graphic terms the
“outsider” standing of these dead. To wrap up this discussion the choice for handling
a small number of “outsiders” without the ceremony of a funeral pyre reiterates the
significance of cremation. It is not only the standard treatment of Mound City dead it is
reserved for them as well.
Cremations
All of the cremated human remains were reduced by fire elsewhere and removed
to their final resting place within (and perhaps nearby) sub-mound structures. The
remains are completely incinerated, with the exception of some “smoked” bones, and
clearly manifest the burning of dissected or dismembered bodies (Baby 1954: 4).
A study by Lea Baker under R. S. Baby’s direction led to the following
observations.7
“Examination of incineration patterns of the burial in Mound 15 (Feat. 2) showed
results consistent with those of Baby (1954) and Binford (1963). First, the bone fragments
were generally characterized by deep diagonal transverse splitting, deep “checking” and
warping, all of which are indicative of burned green bone or burning in the flesh. Many
of the fragments, particularly those of the cranial vault and the long bones, exhibited
the separation of the compact layer from the diploe, further indication of burnt green
bone. A number of long bones, especially pieces of the femur and humerus, showed deep
transverse fracturing on curvilinear planes and longitudinal splitting of a ragged nature.
All of these characteristics have previously been found in the burning in the flesh or of
green bone; none of the characteristics of burnt dry bone (superficial checking of the
7

reprinted from Drennan (1974).
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surface, superficially longitudinal splitting, lack of warpage) were exhibited. Therefore
this cremation was one more example of in the flesh burning so common in Ohio
Hopewell (Baby 1954: 4, Binford 1972: 373-4).
Analysis of the extent of fire damage was based on studies that have shown that
there are three degrees of burning. Completely incinerated bone fragments range from
light gray, blue gray to buff in color and show deep “checking,” diagonal transverse
fracturing, and warping. Incompletely incinerated or “smoked” fragments are blackened
in color from incomplete combustion of the organic material in the bone and frequently
have bits of charred periosteum adhering to the outer surfaces. Non-incinerated
or “normal” bone fragments are not affected by the heat but do show smoking along
broken edges (Baby 1954: 4). There was very little non-incinerated bone in the Mound
15 cremation. Most of the bone fragments were completely incinerated. However, the
pattern of the smoked bone present was most interesting. Although the skull fragments
were generally completely incinerated, an exception was the parietal, fragments of which
were smoked on the inside but incinerated on the outside. Binford (1972: 387) has noted
this tendency and has suggested that it could indicate that the head had been protected
on the crematory pyre between log and stone “head rests.” This cremation does not sup
port this conclusion. When the parietal fragments were reconstructed, it was found that
all but a few small fragments represented a single piece of the right parietal bone. This
situation would seem to indicate that the cranium lay on its right side during burning
and, therefore, the right parietal was afforded some protection from the fire.
In the vertebral column the cervical and thoracic vertebrae were completely
incinerated while the lumbar vertebrae were incompletely incinerated or smoked. The
few rib fragments were completely incinerated, as were most of the long bones except
the femur fragments. The head of the femur and the upper portions of the femoral
shafts were smoked as was a fragment tentatively identified as part of the acetabulum.
This incineration pat tern supports the previously proposed idea that the Hopewellians
dismembered their dead prior to cremation (Baby 1954: 4). The Mound 15 cremation
appears to have been dismembered at the base of the head and at the lower legs. How
much more of the body was dismembered is not indicated by the data.”
The total number of dead treated to cremation can no longer be calculated
because the teeth and bone were not conserved by Mills for detailed reportage. We can
simply state that based on his counts of “burials” at least [---] were covered in the 1921-22
operations. An additional [---] undisturbed burials were recovered in the 1963 operation.
Then and since cast-away cremated human bone has been encountered in every mound
location so far investigated. The same goes for the inter-mound, embankment and
borrow pit areas. Scattered bits of calcined human bone are almost ubiquitous. Even the
burial lots themselves are subject to re-evaluation with careful examination of all bone
by qualified osteologists (Sciulli 1995).
Mound 10, Feature 11
Location: Grid A, 60-70 L20-30; on the floor of the Mound 10 structure.
Dimensions: 0.806 ft NE-SW; 0.805 ft NW-SE
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Elevation: Top 644.3 ft; bottom 644.4 ft
Defining Characteristics: Presence of a group of scattered cremated human
remains and associated artifacts.
Elements Present:
Skeletal-One individual. The fragmentary remains are both incompletely and
completely calcined. Present are long bones (upper and lower extremities) and
fragments of calvarium.
Artifactual-Two concavo-convex, sheet copper headdress pieces.
Non-artifactual-none.
Distribution: This cremated burial appears to have been deposited in layers on
the sub-structure floor of Mound 10. The irregular accumulation and slight
scattering of burnt remains suggests that the original deposit was larger. Two
copper pieces with concave surfaces facing each other at the northeast edge of
the feature.
Osteology: The muscular markings and the cortical thickness of a section of one
femur indicate a male. No data on age could be obtained.
Mound 10, Feature 12A
Location: In a sub-floor pit (F#12) in the southeast corner of the sub-mound
structure.
Dimensions: 2.4 ft N-S; 1.1 ft E-W; 0.15 to 0.2 ft thick.
Elevation: 642.4 ft at the base.
Defining Characteristics: A well-defined deposit of cremated human bone and
associated artifacts on a bed of charcoal.
Elements Present:
Skeletal-One individual. Remains are completely calcined with some
“smoking” of rib fragments and proximal ends of both femora.
Artifactual-Copper sagittal headdress, copper adze blade wrapped in cloth,
shell and some pearl beads, and one cordmarked sherd.
Non-artifactual-None.
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Distribution: This cremated burial, representing the nearly complete remains of
one individual was found on a bed of charcoal at the base of a sub-floor pit.
The deposit of ashes was elliptical in outline. Many skeletal elements were
arranged roughly in anatomical order, with the majority of the skull fragments
at the south end and fragments of the lower extremities at the north end.
The copper sagittal headdress and the copper adze blade were located 0.975 ft
south of the skeleton, the blade being partly within the headdress. Portions of a twined
bag adhered to the underside of the copper pieces. The cordmarked sherd was located
midway between the cache of copper grave goods and the human remains. Scattered
among the remains were shell and pearl beads that were burnt with the cremation. Two
separate radiocarbon determinations have been made on the bed of charcoal beneath
the remains (OWU-51, Beta-5448).
Osteology (R. Baby): Sex: probably male; Age: around 19 years. The age estimate
is based on the beginning of the union of the distal ends of the ulna and
radius, and the recent union of the ischial tuberosity and the patent sutures
of the vault.
Mound 12, Burial 1
Location: Mound 12, in a floor deposit (12-F#8)
Dimensions: Length 1.08 ft N-S; width 0.89 ft E-W.
Elevation: 0.5 ft above the Mound 12 floor
Defining Characteristics: Cremated bone within a dark stained floor feature.
Elements Present:
Skeletal-One individual. All bones either smoked or totally incinerated, except for
8 vertebral bodies that are “normal.”
Artifactual-none.
Non-artifactual-none.
Distribution: Identifiable skull elements seemed to have been deliberately placed at
the southern side of the Feat. 8 deposit.
Remarks: Remains are incomplete and highly fragmentary. Identifiable elements
are small, delicate and exhibit weak muscular markings, all characteristics of
a female. Several premolar and molar roots are also small. Age is indicated by
the lipping of the articular surfaces of two phalanges (middle and distal). Age
is placed between 36 and 45 years.
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Mound 12, Miscellaneous
Burials numbered 2 and 3 in the 1971 work were located outside the southeast
corner of the sub-mound structure just north of the camp sewer line (F#40). They
consisted of two separate piles of over 200 pieces of highly fragmented cremated human
bone, located just below the plow zone in the disturbed upper soil (Feat. 2). These
piles evidently represent redeposited remains disturbed by Army activity. The
elements are too fragmentary to permit aging and sexing although a few bones
suggest an adult female.
Burial 4 consists of a few fragments of cremated human bone in disturbed fill
(F#7) immediately adjacent to the east side of the north-south drain tile. The deposit
was obviously secondary, probably from a formal cremation disturbed in the process
of laying the tile. The fragmentary condition of this small collection precludes further
analysis. The bone fragments were associated with a few small pieces of mica, a burnt
bifacial preform and a large sheet of mica.
Mound 13, Feature 52A
Location: Mound 13, Lower floor level, on top of a sub-floor burial pit (F#49).
Dimensions: (None taken, see entry on distribution)
Elevation: Measuring point, 570 L10.
Defining Characteristics: Scattered, incomplete cremated human remains.
Elements Present:
Skeletal-one skeleton. Remains are completely calcined.
Artifactual-none.
Non-artifactual-none.
Distribution: This burial was scattered in a layer above F#52B at the level of the
floor of the Lower Sub-Mound Structure. The scattered distribution and the
incompleteness of the burial suggest that the original grave had been partially
dug by Shetrone.
Osteology: The remains consisted only of fragments of long bones and skull. The
relatively thickness of the burnt bone and the muscular markings are indicative
of a male. Data on age could not be obtained.
Mound 13, Feature 52B
Location: Mound 13, within a sub-floor pit in the Lower Sub-Mound Structure
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Dimensions: Length 1.43 ft N-S; width 0.8 ft E-W.
Elevation: 1.0 ft from datum.
Defining Characteristics: An irregular, kidney-shaped deposit of cremated human
bone.
Elements Present:
Skeletal-One individual. Remains completely incinerated, but not to the exclusion
of some “smoked” bone (fragments of a femur, skull and ribs).
Artifactual-none.
Non-artifactual-none.
Distribution: This burial was found in a shallow, elongated pit (F#49) just beneath
F#52A and 0.709 ft west of F#52C, and oriented perpendicular to the long axis
of the pit. The deposit is kidney-shaped. Some of the long parts appear to have
been arranged in anatomical order, with the majority of the skull fragments at
the north end of the deposit and long bone fragments at the south end.
Osteology: The sex, based on the ruggedness of the bone, is male. Age is placed
between 42 and 44 years. The complete closure of the sagittal and coronal
sutures, and a trace of lipping on the articular facets of a vertebra indicate the
beginning of the “aging” process.
Mound 13, Feature 52C
Location: Mound 13, within a sub-floor pit in the Lower Sub-Mound Structure.
Dimensions: Length 2.15 ft N-S; width 0.8 ft E-W.
Elevation: 1.0 ft from datum.
Defining Characteristics: An elongate deposit of cremated human remains.
Elements Present:
Skeletal-One individual. Completely calcined except for one cervical vertebral body
and the heads of both femora normal. The bodies of two cervical vertebrae
are “smoked.” The bony elements show considerable warping. Remains were
burnt in the flesh with charred tissue adhering to the upper end of a femur at
the time of deposition.
Artifactual-Barrel-shaped shell beads.
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Non-artifactual-None.
Distribution: This burial was oriented perpendicular to the long axis of the pit and
was located just east of F#52B. Skull fragments were distributed at the end of
the deposit, while long bones were generally arranged at the south end. The
barrel-shaped beads were a calcined mass at the bottom of the burial that
includes completely powdered shell.
Osteology: Sex is probably male. Age is probably between 19-22 years, based on
the patent vault sutures and the retention of epiphysial lines in the bodies of
four vertebrae.
Mound 13, Miscellaneous
Five additional cremation piles (F#38A, F#38B, F#38C, F#50, F#55) were
discovered during the 1963 operations. Both were incomplete remnants of cremation
burial disturbed to some degree by Mills and Shetrone.
Feature 38 is represented by small-sized skull and long bone fragments. The
ruggedness of the long bones points to a male.
Feature 50 consisted of seven completely calcined human bone fragments,
including a mid-section of a Pm tooth. A fragment of an elk tooth (ornament?) was found
in association.
Feature 55 yielded numerous fragments of cremated remains were found
scattered through the fill and in the floor zone of Mound 13. The scattered disposition is
a result of the 1920s work.
Mound 15, Feature 2
Location: Mound 15, in a pit (Feat. 2) beneath the southeast corner of the submound structure.
Dimensions: Length 1.75 ft N-S; width 0.95 ft E-W
Elevation: 0.8 ft below floor
Defining Characteristics: An oval deposit of cremated human remains.
Elements Present:
Skeletal-One individual.
Artifactual-none.
Non-artifactual-none
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Distribution: This cremated burial was deposited in ... Skull fragments lay on the
north end, and long bone elements at the south, with torso fragments in the
intervening area.
Remarks: Adult age was indicated by the union of the epiphyseals of all recovered
long bone ends. Age probably between 40 and 45 years (Baker 1974). According
to Baker (1974)—“An old scar of epiphyseal union appeared clearly on a large
fragment of the femur. A piece of the cranium included a suture that might be
either the posterior sagittal or the lambdoid suture. It is identifiable on the
external surface but is closed on the cerebral surface. The sagittal suture closes
about age 35 and the lambdoid suture closes between 42 and 47. A section of
the squamous suture was present on a piece of the temporal bone; this suture
was not completely closed but was in the process of closing which indicates
an age between 40 and 50 years. Also of interest ... was evidence of thickening
on the lateral margin of the scapula. Further indication of age was provided
by the presence of a small amount of arthritical bony deposition along the
inferior posterior margin of the head of a metacarpal bone. Additionally
there was definite lipping around the margins of the cervical vertebrae and
bony deposition on the bodies of these vertebrae. These deposits indicate the
beginning of osteo-arthritis. Since this condition begins at the lower end of the
vertebrae column and proceeds upward, its presence on the cervical vertebrae
indicates a fairly advanced stage of progression.”
South Embankment, Miscellaneous
Both unburnt human bone fragments and a few cremated remains were recovered
from the midden beneath the south embankment. These remains represent fragmentary
burials disturbed in aboriginal times.
Inhumations
Burial 20 ( Feature 20)
Location: Grid A, 220-230 10L20; outer flank of the southeast embankment and in
the adjacent southeast borrow pit.
Dimensions: 3.0 ft NE-SW, 2.5 ft NW-SE
Elevation: 640.8 ft at pelvis socket, 641.1 ft at top of cranium, 640.6 ft at base of
cranium.
Defining Characteristics: Presence of skeletal and associated artifacts.
Elements Present:
Skeletal-one complete adult male skeletal, except the bones of both hands and both
feet that are missing or displaced.
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Artifactual-10 refined bifaces (subovate form).
Non-artifactual-none.
Distribution: This burial was found included within a brown pebbly clay loam
flanking the outer face of the southeast embankment and filling the adjoining
borrow pit. The remains were interred on the north slope of the pit rim and
were included within this section of the pit fill (Figure 9-1). General orientation
was NE-SW, parallel with the slope. The face was directed to the east. The
burial was partly flexed and resting on its left side. The right arm was disposed
so that the elbow (upper arm) was parallel with the torso and the distal ends of
the ulna and radius came to the right knee. The left arm was placed so that the
elbow was below the right leg and the distal ends of the ulna and radius were
at the face. The right leg was fully flexed and placed to that the knee was 0.5 ft
from the torso. The left leg was fully flexed and placed to that the knee was at
the level of the pelvis. Associated with the burial were 10 refined bifaces, 8 of
which were downslope and within 1.5 ft of the back. One (#9) was found 0.1
ft below the skull and another in this cache (#10) was found about 5 feet away
near the 230 L20 corner in the same fill layer. One sherd was found nearby.
Osteology: Estimated stature = 166.847 ± 4.16 (or 5ft 5in). Male, about 40 years
of age.
Burial 24 ( Feature 24)
Location: Grid A, 210-220, 90L100; outer flank of the southeast embankment
Dimensions: 3.4ft NE-SW; 2.0ft NW-SE
Elevation: 644.5ft inside left parietal; 644.1ft base of right femur; the burial was
approximately 0.6 ft below the surface.
Defining Characteristics: Presence of a skeleton
Elements Present:
Skeletal-one adult male, incomplete due to disturbance.
Artifactual-one cordmarked sherd mixed with the skull fragments.
Non-artifactual-none.
Distribution: This burial was found included within the pebbly red brown loam
above and flanking the outer part of the southeast embankment (Figure 9-1).
The burial was semi-flexed on its right side. The orientation was NE-SW, with
the head NE, face up-hill and NW. The burial was interred parallel with the
embankment. The left arm was placed so that the elbow was at the right side
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Figure 9-1. Inhumations Recorded in the 1963 Excavations (Southeast Borrow Pit, except for F59, an
intrusive burial into Mound 13).
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and the distal end of the forearm bones were over the right side of the pelvis.
The right arm was placed parallel to the body. Both legs were flexed and placed
to the right with knees below the level of the pelvis.
Large sections of long bones were missing, presumably as a result of the
burrowing of ground squirrels that have thoroughly mined the area. The left side of the
skull was missing as well, but this is probably a result of being buried close to the surface.
Osteology: Fragmentary, no measurements were taken. Muscular markings on
the right mastoid process are medium and in other sites is medium. Extensive
arthritic lipping was noted on the post-cranial skeleton. Adult, male.
Burial 27 ( Feature 27)
Location: Grid A, 210-230, 90L100; outer flank of the southeast embankment.
Dimensions: 4.5 ft SW-NE, 1.6 ft NW-SE.
Elevation: 643.7 ft at the left side of the parietal (1.6 ft below surface); 644.0 ft at top
of right femur (c.0.6 ft below the cinder fill).
Defining Characteristics: Presence of skeletal remains
Elements Present:
Skeletal-one adult female, incomplete due to disturbance.
Artifactual-none
Non-artifactual-none
Distribution: This burial was found included with the pebbly red brown loam
flanking the outer part of the Southeast embankment (Figure 9-1). The
burial was extended and tilted on its right side. The orientation was parallel
with embankment SW-NE, head SW, face SE. The disposition of the remains
gave the appearance of having been allowed to slump down the side of the
embankment. Sherds were found nearby. The right arm was extended and
placed at about a 20° angle away from the body; the left arm was flexed with
the elbow placed above the left side of the pelvis. Both legs were extended and
lying at a slight angle to the long axis of the vertebral column. The extremities
of all the limbs are missing, as well as a large portion of the torso.
Osteology: Muscular marking moderate. Vault sutures (sagittal and coronal closed,
with partial (85%?) closure of the lambdoid. Sciulli used the sciatic notch to sex
the skeleton. Estimated age—40-50 years.
Burial 59 ( Feature 59)
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Location: Grid D; 550-560, R40-50; Mound 13, northeast flank.
Dimensions: Pit 5.3ft NE-SW, 2.6ft NW-SE
Elevation: 643.8 ft at skull top; plane of recognition of pit (F#59) is 643.55 ft, depth
642.95 ft.
Defining Characteristics: Skeletal material and grave goods within a burial pit.
Elements Present:
Skeletal-one adult female, nearly complete.
Artifactual-1 celt (#2508)
Non-artifactual-1 extra ulna. Bone and slate fragments were included in pit.
Distribution: The burial was found in a pit that intruded into the floor and through
the postmolds of the upper structure of Mound 13 (Figure 9-1). Only a third
of the skull projected above the floor level. The pit was elongated oval in shape
and was concave in both longitudinal and transverse cross-sections. The burial
was extended on its back with both arms along the trunk. A human ulna (not
belonging to this skeleton) was centered beneath the thoratic vertebra. The celt
rested above and to the left skeleton.
Osteology: Sex: female; age: 28+ years; estimated stature 5ft 3in; long bones are
small, short and somewhat rugged (maximum length within the female range).
Limb joints show some evidence of lipping.
Burial 60 ( Feature 60 )
Location: Grid A, 220-230 L70-80, outer flank of the southeast embankment.
Dimensions: no dimensions were recorded in 1972 work.
Elevation: The limbs were 1.6 to 1.9 ft below surface.
Defining Characteristics: Human bone
Elements Present:
Skeletal-adult female; incomplete due to disturbance. Accessioned elements
include skull and teeth; scapula, clavicle, ribs and vertebrae; right and
left radius, ulna and humerus; right and left fingers; pelvis, right and left
femur, tibia and fibula; and left foot bones (#877).
Artifactual-no grave goods
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Non-artifactual-none, although the midden into which the burial intruded
included the following items according to Drennan’s (1972) inventory—
burned animal bone, deer scapula, 4 shell fragments, 2 horn coral fossils,
2 pottery sherds, 1 bladelet, 3 chips, and 1 flake tool.
Distribution: In 1963 only the limb bones were discovered since the remainder lay
beneath the railroad tracks. Drennan (1972) later salvaged this burial when
the rail road spur was torn up. It was found to lie in a shallow pit flanking the
outer face of the embankment in the Southeast corner. In 1963 it was found to
be within a 0.3 ft zone of pebbly loam flanking the embankment. The burial
was semi-flexed on the right side with head to the west and face to the south
(Drennan 1972). The right tibia was oriented N-S. Orientation was at angles
to the embankment. Arms were slightly flexed with hands on the pelvis and
knees to the South.
Osteology: Sex is probably female in her early twenties.
Remarks: The lower right leg and foot of the burial was uncovered in the 1963
excavations. The remainder of the burial could not be excavated because of the
over lying roadbed of the railway spur. After the abandonment of the spur in
the Spring of 1972, the rest of the burial was recovered.
Burial 1965-1
Location: Grid F, sq 150 R80; Northwest corner of the enclosure embankment.
Dimensions: Pit 5.5 ft E-W, over 2 ft N-S.
Elevation: less than 647 ft.
Defining Characteristics: Human bone within an oval pit.
Elements Present:
Skeletal-Skull, cervical vertebrae and a few thoracic vertebrae. Both legs and right
arm. Destroyed from Camp construction were the feet, pelvis, left side of torso,
including left arm above the wrist.
Artifactual-none
Non-artifactual-none.
Distribution: The burial was placed with a small oval pit beneath Liverpool Street
(Figure 9-2). The skeleton was semi-flexed and laid on its back, arms and legs
flexed to the right. Because of the tightness of the pit, the legs and head were
higher than the torso, and the skull was facing forward with the back of the
head resting against the pit wall. The right arm had fallen down onto the right
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forearm, which also lay against the side of the pit, indicating that it had been
bent at the wrist at the time of interment. The bones were in poor condition.
Osteology: Adult male about 40 years old (Hanson 1966a).
Remarks: Excavation for a Camp Sherman drainage ditch at the edge of Liverpool
Street had removed part of the burial.
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Figure 9-2. Inhumation Recorded in the Northwest Borrow Pit area.
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Table 9-1. Miscellaneous Skeletal Remains (cremation identifications after report by Sculli).
Mound 10 (F6) outer posthole 75,
east side #449/396 [near the top]

1

right 4th distal phalange, unburnt

Midden F4 #333/331

1

unident. fgt, burnt, lytic, with lipping.

Midden F35/36

4

unident. fgt, burned

SE Embankment fill. #490/3766

4

sagittal/occipital sutures of cranial frontal bone, burnt

SE Borrow pit fill #536/422

1

rt. femur shaft fgt, unburnt

SE Borrow pit fill #560/413

1

parietal fgt, unburnt

SE Borrow pit fill, recent #478/412

2

skull fgts.

SE Borrow pit fill, recent #502/422

2

skull fgts, 1 lower mandible fgt with molar, 6 rib fgts,

SE Borrow pit fill, recent #/422

2

long bone fgts of small child or infant

SE Borrow pit fill, recent #499/422

1

sagittal and parietal, unburnt.

SE Borrow pit fill, recent #521/434

1

parietal fgt, unburnt.

SE Borrow pit fill, recent #527/444

2

occiptial fgt, unburnt.

SE Borrow pit fill, recent #635/434

1

bregma portion of skull fgt, unburnt. 1 small skull, rib
and long bone fragments, warped and cracked.

SE Borrow pit 406

1

unident. fgt, burned
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POTTERY
INTRODUCTION
The central purpose of the classification of the Mound City ceramic collection
has been to set up objective criteria for the assignment of sherds into categories that
are sensitive to temporal, spatial, and functional distinctions in the Middle Woodland
period. Since considerably more work is required before a robust system sensitive to
these distinctions is placed on a solid footing, the emphasis here has been on implement
ing a classification capable of replication and while embodying criteria that are known
to be useful in other classifications.
As a consequence of the following analysis, it is possible to identify what con
stitutes a Scioto Series ceramic assemblage at a major Ohio Hopewell earthworks site. It
is clearly differentiated into coarse, thickwares on the one hand and refined thinwares
on the other. The former is dominated almost exclusively by the McGraw Cordmarked
style in its classic representation as heavy, flat-bottomed jars. The latter, on the other
hand, is evenly divided into delicate cordmarked (and probably the rare simple and
check stamped) thinwares, smoothed or polished bowls and jars, and incised and
stamped Hopewellian-style jars. All are united in employing local clays and the same
crushed crystalline grit as temper material.
CLASSIFICATION
Approach
The approach taken in this analysis of the available collection was to adopt an
attribute analysis. It was sufficiently large to permit quantitative treatment, substantial
samples had good proveniences, and the assemblage was diverse and contained obvious
exotics. This approach sidestepped use of Prufer’s (1968) classification, necessitated by
the appearance of variability in this assemblage that was not taken into consideration by
that classification. As it will become evident below, Prufer’s classification incorporated
certain assumptions into its structure that made application to the Mound City
collection arbitrary.
Sorting criteria determine membership in specific classes according to a
specific set of simple rules. These rules embody the necessary and sufficient criteria for
classification of sherds into categories. Since these categories represent nothing more
than a grouping of sherds by a set of defining criteria, no inherent typological coherence
of categories is necessarily implied. The degree to which the various classified items
belong to or make up types that statistically cluster has to be determined independently.
Thus, the partitioning of the classification is essentially arbitrary. However, in no ways
is it trivial since the basis of the classification rests on features or attributes that have
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typological importance in other classifications. Whether they have such importance in
this instance is basically unimportant to the usefulness of the classification because the
classification adequately satisfies a second purpose, and that is it documents the range
and degree of variability in major features of ceramic construct ion and appearance.
The immediate goal has been one of simply organizing the collection according
to a short list of criteria. This organization does not require a precedence of criteria,
dimensions of variability or attribute states, but in practice the temper variable classified
the collection first and the surface finish variable second. The presentation of the pottery
classes follows this practice. Hence, the classification can be treated as paradigmatic for
no other reason than the necessity to do otherwise is not required . However, future
work with a larger collection may reveal an underlying taxonomic organization (Dunnell
1971). Such a classification could emerge in the event the organization of the indigenous
pottery becomes distinguished from that of the exotic pottery. The latter could easily be
organized along different principles that were masked by the small size of the sample.
The objective of the following ceramic classification is to build a solid typology of
Ohio Hopewell pottery. The existing typology is basically a classification by surface finish
and decoration that employs temper and paste occasionally and inconsistent ly (Prufer
1968; Prufer and McKenzie 1965). The existing typology is inadequate to represent the
diversity of temper and pastes that occur in the Mound City collection. At the same
time, it does not make distinctions within the major category of grit tempered and
cordmarked pottery that judgment would indicate to be prudent. In order to implement
this plan, it has been necessary to start from scratch in order to establish the variables
on which a fruitful classification could be based. In addition to the short comings cited
above, Prufer’s classification suffers from the failure to distinguish between classes and
the objects in the classes (Dunnell 1971:139). As Dunnell (1971) has observed in general,
the necessary and sufficient conditions of class membership are not presented separately
from the class descriptions themselves. Furthermore, he has pointed out that “there is no
way to differentiate those features and dimensions which an object assigned to a given
type must display from those . . . which an object may display” (Dunnell 1971:139). In the
case of the Prufer classification, there is not even the assurance that the classes or types
represent clusters along any dimension or feature since means, modes. and degrees of
dispersion around these parameters are not recorded. Prufer’s classification cannot be
represented by a paradigm because important criteria (variables) are not used uniformly.
This classification arbitrarily separates Scioto, Hopewell, and Southeastern series and
makes no provision within the McGraw Cordmarked pottery type for an important
division between a thickware and a thinware (to use these terms informally).
Prufer (1968:50-61) published a classification of Mound City pottery from the
1920s excavations. A reexamination of this collection as part ofthe larger collection
including the more recent better-controlled excavations has disclosed it to contain a
number of temper combinations that were glossed over. At the same time, Prufer (1968)
reported a large number of “limestone” tempered sherds (57%). Even under the most
generous stretch of the category “limestone” to include the presence of a single grain of
limestone, a number this great cannot be replicated; even the more modest figure of 38%
reported by Griffin (1945:241) is much too large. I have counted only 2.0% limestone
tempered pottery and 3.7% crushed crystalline rock (CCR) temper with a few grains of
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crushed limestone in the collection. If this occasional appearance of limestone grains
in otherwise CCR tempered pottery is put aside, the percentage of truly limestone
tempered pottery drops below 1%.
The basis for the discrepancy between these various counts of limestone
tempered pottery seems inexplicable, except for the fact that white ash residue is present
on many sherds from the sub-mound structures. This residue may have created the
appearance of limestone on surfaces of quartz and other commonly appearing minerals
in the CCR temper category.
Analysis
The analysis of the pottery was conducted in two stages. As an initial step, all
sherds were sorted into categories representing different combinations of temper,
surface finish, and decoration. The possible number of variable states such variables
or dimensions could take is very large, much larger than is necessary to acquire a
comprehensive organization of the ceramic collection. For these and other practical
reasons, the states were kept to a small number. The result was a set of variable states that
enabled construct ion of a framework for inter-category comparison and laid the basis
for further detailed analysis. The result of the first stage of analysis was a paradigmatic
classification that organized the total ceramic collection. The process of sorting brought
pieces from neighboring proveniences together and led to the search for pieces similar
enough to be placed into sherd lots. Although the process was a limited success, it did
contribute to more objective evaluation of the amount of ceramic connection between
the various mound and midden samples. Counts and weights of all sherds by classes and
provenience are presented in Table 10-2.
The second stage of analysis was a detailed analysis of a smaller control collection
consisting of vessels and sherd batches from individual vessels. This control collection
is made up of rims and batches of sherds that represent individual vessels. Rims greater
than 2 cm in size, connecting sherds, and sherds identical (or nearly identical) in paste,
surface finish, and fine mineral content were placed in this series. A total of 44 distinct
vessels were defined that became the subject of the second stage of analysis. A much
more extensive battery of measurements and attributes were scored for each of these
vessels. None were complete and most were represented by a rim or distinctive body. The
three dimensions of temper, surface finish and decoration creates a cross classification.
The number of possible combinations of variable states of the three dimensions is larger
than that usually found. The particular combinations that are found in any collection
should be the basis for defining ceramic types after further detailed analysis.
The Paradigmatic Classification
For methodological reasons, the number of variable states used in the
classification was kept to a small number to prevent the creation of too many unique
categories. For practical reasons the number of variable states was constrained by
the rudimentary means for discriminating states at the preliminary level of analysis
represented by the first stage classification. States of these attributes that were recognized
were ones that could be clearly distinguished without routine use of instruments. A
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premium was placed on use of states that could be defined by presence/absence criteria.
These attribute states are of nominal order. They were sortable only at this level of detail.
It was accomplished with the occasional use of low-power (10X) binocular microscope.
The paste categories that were recognized in the final analysis were CCR
limestone tempered, temper combinations of limestone, quartz and what appears to be
sandstone or sand temper. The CCR category is composed of more than one crystalline
rock type. It includes pastes with a sprinkling of limestone and refined pastes with a
“groggy” feel and aligned grain surfaces parallel with the outer surface. Quartz particles
are accompanied by mica, feldspar, and mafic temper materials of crystalline rocks that
include quartz, quartzite, mica, feldspar, etc. Sand is distinguished from crushed quartz
by the smoothing of the grains. Sand is composed of subangular to rounded mediumsized quartz grains. The grains of sand tempered pottery are packed much more densely
than the particles in quartz tempered pottery. Limestone is present in small amounts
in a large proportion of CCR tempered sherds. However, this material is quantitatively
low. This density makes up the limestone tempered paste. For initial sorting purposes,
limestone mixtures were recognized if two or more particles visible on the surface
(almost always represented as voids) were within 1 cm of each other. The occasional true
limestone tempered pottery accounts for about 30% of the paste. The remainders of the
temper categories were unique items in the collection (e.g., marble).
Surface finishes that were distinguished were cordmarked, smoothed, polished,
check stamped, and simple stamped. The simple stamped category was further divided
into coarse and fine stamping. Cordmarked surfaces were all surfaces that showed the
impressions of two or more individual cords although the surface might otherwise be
completely smooth
ed. Polished surfaces were distinguished from simply smoothed
surfaces by a surface that reflected light. Decoration was absent on most sherds. Where
present, the decorative categories were incised, zoned incised, zone punctated, zoned
rocker stamped, zoned dentate, and other.
Further Analysis
The categories of CCR temper surface finishes overwhelmingly predominate
in the classification. This quantity enabled further analysis within a subset of the
total collection that was more homogeneous. The analysis of the control collection of
vessels helped pinpoint the sherd and vessel attributes that had the greatest potential
for discriminating subsets within the dominant categories. Chief among these were
continuous variables, none of which were employed in the basic classification. Detailed
analysis made use of the following attributes:
Maximum Particle Length of Temper: This is the length of the largest piece of temper
exposed in the broken edge of the sherd (Wright 1973:8).
Form: The basic vessel forms are divided into jar and bowl.
Vessel Part: Sherds are identified as to the vessel parts or sections they belong to.
Parts are rim, which comprises the section of the vessel from the lip to the
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neck, body, which comprises the section from the neck to the base, base, is the
section of the vessel on which it rests. The body section is identified as either
upper body, from the neck to the shoulder, or lower body, from the neck to the
base, wherever this is possible.
Lip: The outline of the lip. In the case of the flanged type of rim, the upper surface
shape is recorded.
Rim: Direction in relation to contour of the vessel side and thickness. Direction
is categorized as direct (without change in vessel direction), everted (flared
without break), angled (flared with break), “necked” (flared with two breaks),
and “flanged” (see Shepard 1956:246). The flanged rim (called a “Brangenburg
T-shaped” rim by Prufer (1968)) is a distinctive, shelf-like modification at the
end of a direct rim. The top of the flanged rim has a broad, flat bevel and an
everted and rounded lip.
Base: Bases are flat and circular, sub-conoidal, rounded, or flattened and supported
by tetrapods.
Diameter of Vessel Mouth: This dimension is estimated from the curvature of
individual rims, measured to the nearest centimeter.
Body Thickness: The average thickness of body sherds (cm). Measurements are
taken on body sherds only and no closer than 1 cm to the neck.
Angle of Cordmarks and Paddle Marks: The approximate angle at which cordmarks
are placed on the body is measured as an angle read clockwise from the plane
of the rim top (Wright 1973:8)
Cord Twist: The direction (S, Z) of the cord twist is recorded from an impression
made of the sherd surface by plasticine or silly putty. The cords involved are
simple, two element types (Hurley 1979).
Cord Distance: This is the distance between centerlines of individual cords.
Cord Period: The number of cord twists are recorded per centimeter. The relation
of cord period to angle to twist is illustrated by Hurley (1979).
Cord Thickness: This in the thickness of the largest impression on the sherd.
Surface Treatment Top: The distance between the upper limit of surface treatment
and neck of jars and the lip of bowls is recorded by this attribute.
Base Size: The average diameter of the base in the case of flat circular forms; length
and width where the base is square/rectangular in general form, as in the
tetrapodal vessels.
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Each of the paradigmatic categories actually present in the collection is identified
by the combination of basic variables for which they stand. My convention has been to
place the Temper variable first and Surface Treatment second. Within each category the
central tendencies and the ranges of expression of the basic variables are documented. A
provisional concordance with published types is provided.
CRUSHED CRYSTALLINE ROCK TEMPERED, COARSE PASTES
Category 1. Crushed Crystalline Rock Tempered, Cordmarked Surface.
Sample: Vessel sample of 18; analytical sample of 74 sherds
Paste: (1) Temper: Crushed crystalline rock. The maximum particle length exposed
in a break is 3.66 ± 1.12 mm (N = 17). A minority sample (1 rim sherd and 65
body sherds) contains a small amount of crushed limestone. Thin-section
slides are 33-65 through 71.
(2) Texture: Loose and friable to dense and compact
(3) Color: See sub-categories
Surface Treatment: (1) Exterior: Cordmarked with S-twist cords only in the sample.
The twist period is 5.09 ± 0.98 per cm (Table 10-1). Cord thickness averages
0.80 ± 0.22 mm (range 0.32 - 1.0 mm; N = 11). The inter-cord distance averages
2.39 ± 0.70 mm (Table 10-1). The cordmarks are vertically placed; the modal
orientation is 90° (mean: 90° 22’ ± 6°; N = 14).
(2) Interior: Smoothed irregularly and varying in fineness from coarsely to
well smoothed
Decoration: Not part of the definition. One sherd (#2982) of the thinware group
has a finger marked line delimiting the crease between two adjacent lobes of a
quadrilobate body (Figure 10-26).
Form: (1) Lip: Rounded and flattened. Thickness averages 6.25 mm (range:
5-8 mm).
(2) Rim: Everted (6 examples), angled (5 examples), and “necked” (3
examples)
(3) Body: Thickness, see Table 10-1
(4) Base: Flat, circular bases, 7 examples. Thickness averages 10.16 mm
(range 7-13 mm). Recorded diameters are 18 and 21 cm. Both flat and
tetrapodal bases are known. Based on the association with thickness, the
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Table 10-1. Comparative Statistics of CCR Tempered and Cordmarked Sherds.
Sherd Thickness
Feat. 35 sample:

Mound 12 sample:

Total Sample:

Cord Twist

Inter-cord Distance

5.13

5.421/cm

2.39

± .916

± .889

± .722

N = 44

N = 40

N = 43

5.57

4.655/cm

2.3

± 1.26

± .897

± .650

N = 29

N = 29

N = 29

5.46

5.088/cm

2.39

± 1.13

± .977

± .700

N = 113

N = 74

N = 80

Table 10-2. Distribution of Sherd Types by Provenience.
Pottery Type

No.

Wt (g)

Catalogue Numbers

1

?

1

?

1

?

1

?

#2664 [restored vessel]

(13) CCR, zoned dentate stampeda

1

?

S513

(15) CCR, zoned punctated

1

?

S516

1

27.4

#719

Mound 1, crematory:
(13) CCR, zoned dentate stampeda
Mound 2, crematory #1:
(13) CCR, zoned dentate stampeda

S513

Mound 2, crematory #2:
(13) CCR?, zoned dentate stampeda
Mound 2, crematory #3:
(13) CCR, zoned dentate stampeda
Mound 3, crematory #1:
a

Mound 4, area:
(1) CCR, cordmarked
(6) CCR, smoothed

1

7.9

#746

(20) Sand, simple stamped (coarse)

3

26.9

#717, 741

2

4.9

#2069, 2072

1

1.5

(1) CCR, cordmarkedb

11

-

(5) CCR, smoothedb

1

-

(1) CCR, cordmarked

2

3.5

(6) CCR, smoothed

1

1.8

1

?

Mound 5, plow zone:
(1) CCR, cordmarked
Mound 8, Fill:
(1) CCR, cordmarked
Mound 8, post mold 66:

Mound 9, post molds 29 & 47:

Mound 10, Feature 12:
(1) CCR, cordmarkedb
Mound 11, area:
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Table 10-2. Continued.
Pottery Type

No.

Wt (g)

Catalogue Numbers

2

7

#2827

67

1108.7

#2772 [Vessel 1]

1

303.6

#2855

8

366

#2771 [Vessel 3]

(1) CCR, cordmarked

44

104

#2927

(6) CCR, smoothed

2

2.9

#2807

1

3.6

#2799

7

47.7

#2891

1

1.5

#2851

2

3.4

#2853

1

13.5

#2839

(1) CCR, cordmarked
Mound 11, post mold 25
(1) CCR, cordmarked
Mound 11, post mold 27:
(1) CCR, cordmarked
Mound 11, post mold 109:
(1) CCR, cordmarked
Mound 12, fill:

Mound 12, Post mold 5:
(1) CCR, cordmarked
Mount 12, Post mold 71:
(1) CCR, cordmarked
Mound 12, NW corner:
(6) CCR, smoothed
Mound 12, SE corner:
(6) CCR, smoothed
Mound 12, South wall:
(1) CCR, cordmarked
Mound 12, Feature 1971-3 (disturbed):
(1) CCR, cordmarked

184

877.1

#2834, 2898, 2926, 2955

(6) CCR, smoothed

18

55.4

#2834

(7) CCR (refined), smoothed

1

12.2

#2926 [Vessel 58]

(13) CCR, incised

3

13.4

#2825

18

44.3

#2961

(1) CCR, cordmarked

49

157.9

#2854

(6) CCR, smoothed

9

52.7

#2893

52

1293

#2770 [includ. Vessel 2
(309.8g)]

2

4.8

#2859

1

1.6

#2824

9

15.9

#3090

82

51.3

#2447, 2489, 2493, 3042

Mound 12, Feature 3 (undisturbed):
(6) CCR, smoothed
Mound 12, Feature 1971-4:

Mound 12, Feature 1971-5 bottom:
(1) CCR, cordmarked
Mound 12, Burial 1:
(1) CCR, cordmarked
Mound 12, Burial 2:
(1) CCR, cordmarked
Mound 12, Feature 45:
(1) CCR, cordmarked
Mound 13, fill and disturbed:
(1) CCR, cordmarked
Mound 13, floor:
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Table 10-2. Continued.
Pottery Type

No.

Wt (g)

Catalogue Numbers

12

63.6

#2447, 3081

19

123.2

#2384

(20) Sand, simple stamped (coarse)

1

4.6

#2481

(22) Sand, simple stamped (fine)

1

7.6

#2481

1

380

#2399 [Vessel 4]

11

93.7

#2490

13

44.6

#2412, 3379

3

2.7

#2446

2

1.9

#2494

5

10.2

#2484

4

19.4

#2445

5

22.4

#3065

10

25.2

#2448

1

3.9

#2488

16

43.3

#2429

1

4.8

#3107

1

12.8

#3111 [sherd bloated]

1

170.0§

#3597 [restored vessel 51]

1

16.7

#2406 [Vessel
63-crossmend to F43]

2

2.5

#2407

(20) Sand, simple stamped (coarse)

1

21.6

#3536

(23) Sand, smoothed

2

10.6

#3536 [crossmends with
above]

(1) CCR, cordmarked
Mound 13, fill under floor:
(1) CCR, cordmarked
Mound 13, post mold 18:

Mound 13, post molds19 & 21:
(1b) CCR, cordmarked (fine)
Mound 13, post mold 40:
(1) CCR, cordmarked
Mound 13, pit 80:
(1) CCR, cordmarked
Mound 13, pit 106:
(1) CCR, cordmarked
Mound 13, post mold 138:
(1) CCR, cordmarked
Mound 13, post molds 138-138a:
(1) CCR, cordmarked
Mound 13, post mold 193:
(1) CCR, cordmarked
Mound 13, pit 204:
(1) CCR, cordmarked
Mound 13, pit 204-7:
(1) CCR, cordmarked
Mound 13, post mold 205:
(1) CCR, cordmarked
Mound 13, Feature 46:
(1) CCR, cordmarked
Mound 13, Feature 53:
(1) CCR, cordmarked
Mound 13, Feature 55:
(1) CCR, cordmarked
Mound 13, Burial 1:
(20) Sand, simple stamped (coarse)a
Mound 13, Camp Sherman pit (F42a & F44a):
(12) CCR, zoned rocker stamped
Mound 13, Exterior pit (F43):
(12) CCR, zoned rocker stamped
Mound 14, Floor (SE corner):
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Table 10-2. Continued.
Pottery Type

No.

Wt (g)

Catalogue Numbers

4

33.7

#3543

(1) CCR, cordmarked

80

763

(6) CCR, smoothed

15

67.4

(7) CCR (refined), smoothed

3

20.9

#332, 341, 405, 607, 608,
2194, 2480, 2503, 2504,
2480, 2491, 2492
#2194, 2480, 3170, 3179,
3405
#3406

Mound 22, post mold 30:
(2) CCR, cordmarked
Midden, Feature 4:

(15) CCR (exotic), smoothed

12

6

#2501, 3180

(20) Sand, simple stamped (coarse)

4

13.7

#2480

(23) Sand, smoothed

1

4.2

#3169

(1) CCR, cordmarked

337

2249.6

(2) CCR (refined), cordmarked

1

9.1

#2227, 2228, 2229, 2232,
2235, 2240, 2254, 2256,
2257, 2258, 2262, 2263,
2264, 2290, 2293, 2294,
2296, 2297, 2298, 2301,
2302, 2304, 2346, 2357,
2364, 2479, 2497, 3071,
3282, 3286, 3291, 3298,
3303, 3313
#2302 [Vessel 56]

(3) CCR (exotic), cordmarked

1

50.5

#2229 [Vessel 61]

Midden, Feature 35:

(5) CCR, check stamped

2

20.1

#3336

(6) CCR, smoothed

82

504.6

(7) CCR (refined), smoothed

2

96.8

(14) CCR, simple stamped

1

2.9

#2229, 2290, 2302, 3278,
3285, 3292, 3299, 3304,
3314, 3322, 3335, 3338,
3342, 3410
#2292 & 3322; 2304 &
2479 [V 59]
#2290

(17) CCR (refined), zone incised

1

60

(9) Gabbro, smoothed

3

19.5

(20) Sand, simple stamped (coarse)

13

454.2

(22) Sand, simple stamped (fine)

2

63.5

#2254 & 2264 & 2479 [
Vessel 54]
#3339
#2229, 2256, 2290, 2292,
2357
#2256, 2291, 2479, 3312

Midden, Feature 36:
(1) CCR, cordmarked

12

144.2

#2339, 2346, 3362

(7) CCR (refined), smoothed (podes)

1

14.4

#2346 [Vessel 60]

60

456.8

#2210, 2211, 2219, 2220,
2222, 3269, 3270

2

13.4

#2500

1

10.2

#3162

Midden, Beneath South Embankment:
(1) CCR, cordmarked
Southeast Borrow Pit, Burial 20:
(1) CCR, cordmarked
Southeast Borrow Pit, Original Fill (F17):
(6) CCR, smoothed
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Table 10-2. Continued.
Pottery Type

No.

Wt (g)

Catalogue Numbers

2

13

#471

(1) CCR, cordmarked

55

410.5

(6) CCR, smoothed

2

7.1

#452, 472, 473, 496, 523,
563, 620, 626, 648, 679,
685, 2180, 3030, 3189
#3030, 3200

(20) Sand, simple stamped (coarse)

1

4.9

#564

(1) CCR, cordmarked

298

1429.4

(6) CCR, smoothed

24

226

(23) Sand, smoothed
Southeast Borrow Pit, Recent fill & disturbed:

South Embankment (Grid C), fill & disturbed :

(7) CCR (refined), smoothed

3

24.1

#2209, 2217, 2218, 2221,
2222, 2223, 2224, 2226,
2227, 2231, 2233, 2234,
2237, 2239, 2255, 2259,
2260, 2261, 2265, 2295,
2300, 2303, 2322, 2324,
2325, 2327, 2364, 2365,
2369, 3075, 3283, 3284,
3289, 3307, 3308, 3309,
3315, 3316
#2230, 2326, 3273, 3274,
3275, 3276, 3290, 3301,
3307, 3310, 3341, 3347,
3374
#2209, 2327

(10) CCR, plain polished

1

7.1

#2208 [Vessel 53]

(16) CCR, zoned decorated

4

15.7

(19) Limestone, check stamped

1

17.8

#2208 & 2322 & 2326 &
3349 [Vessel 52]; 2209
#2259 [Vessel 33]

(20) Sand, simple stamped (coarse)

7

40

#2234, 2325, 2327

(22) Sand, simple stamped (fine)

2

9.2

#2327

128

686

Southeast Embankment, Restoration Fill,
Disturbed:
(1) CCR, cordmarked

(2) CCR (refined), cordmarked

3

11.3

#323, 453, 562, 606, 609,
645, 660, 695, 697, 2181,
2192, 2193, 2323, 2481,
2482, 2483, 2485, 2495,
2496, 2498, 2499, 2501,
3020, 3257, 3408, 3421
#2181, 2482, 3203

(3) CCR (exotic), cordmarked

3

9.5

#2481, 2496, 2499

(6) CCR, smoothed

27

195.8

(10) CCR, plain polished

1

26.1

#2481, 2482, 2496, 2499,
2501, 3020, 3181, 3199,
3405, 3412
#2208

(8) CCR (exotic), smoothed

9

29.5

#2496, 3260, 3402

(18) Limestone, cordmarked

2

6.5

#2481, 3188

(20) Sand, simple stamped (coarse)

4

24.6

#2255, 2481, 2482, 2485

(14)CCR, simple stamped

3

9.1

#3173, 3173

(22) Sand, simple stamped (fine)

1

10.7

#3201

(23) Sand, smoothed

1

3.9

#2495
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Table 10-2. Concluded.
Pottery Type

No.

Wt (g)

Southeast Embankment, Inside corner area,
disturbed:
(1) CCR, cordmarked

Catalogue Numbers

1

-

1

2.9

#2155

1

21

#2982 [Vessel 55]

West Gateway area:
(1) CCR, cordmarked
Unprovenienced:#
(2) CCR (refined), cordmarked
(4) Marble, cordmarked

1

29.2

#2999 [Vessel 64]

(6) CCR, smoothed

1

30.6

#2982

(7) CCR (refined), smoothed

2

69.3

#2999 [Vessel 57]

(8) CCR, plain polished

2

4.8

#3418

(12) CCR, rocker stamped

4

30

#2982

(13) CCR, zoned dentate

2

15

#2982 [Vessel 43]

(14) Sand, zoned dentate

1

4.8

#2982

(16) CCR, zoned decorated & rim

2

14.3

#2982

(20) Sand, simple stamped (coarse)

8

94.3

#2346, 2854, 2944, 2982,
3163

# consisting mainly of unnumbered finds in the 1920-21 fieldwork.
§ calculated by subtracting one third of the total weight of 256.0 g to compensate for
approximately this proportion of plaster in the restoration.
a
finds from older work, see Table 10-3.
b
sherds lost

flat bases have been assigned to the coarse sub-class. Tetrapods have been
placed with the thin ware category (see below).
Vessels: The jar is the sole demonstrated vessel form. The flat-based versions
appear to belong to the thick-walled type identified with the typical example
of McGraw Cordmarked. A thin-walled category has tetrapods, more variable
rim forms and some evidence of punctated decoration.
Comments: This category falls within the definition of the type McGraw
Cordmarked (Prufer and McKenzie 1965; Prufer 1968) although it
encompasses much more variation in thickness and cordmarking than
recognized by the type description. This category is provisionally divided
into two sub-types based mainly on thickness (see below).
Category 1.1 Thick-walled Subclass, Crushed Crystalline Rock Tempered,
Cordmarked Category
Illustrations: Figures 10-1c-f, 10-2c-f, h, 10-3, 10-4b
Sample: 11 rims in the vessel sample and 44 sherds in the analytical sample
Color: 10YR 4/2 to 7.5YR 7/6; 10YR 3/2 to 5YR 6/6
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Surface Treatment: (1) Exterior: Cordmarked with S-twist cords only in the
sample. See Category 1.0 for cord thickness. The cord twist period averages
5.06 ± .80 per cm (N = 35). The inter-cord distance averages 2.43 ± .76 (N = 36).
Cordmarks are vertically placed (See Category 1).
(2) Interior: ?
Decoration: Not part of the definition
Form: (1) Lip: Flat and rounded. For metrics see Category 1.0.
(2) Rim: Everted (5), angled (2), necked (2)
(3) Body: Thickness ranges from 5.2 to 10.1 mm, with a mode at 5.5 cm. (4)
Base: Flat circular disc bases, one is 9.0 cm in diameter and 1.32 cm thick
(#2772), the other is 10.5 cm in diameter (#2771).
Vessels: Jars with everted rims on a squat body, presumably with a flat base. The
opening radii of these jars average 10.87± 1.96 cm, with a mode at 10 cm and
a range from 8 to 16 cm. Jars range in size to include examples that are squat
in outline with lower sections that resemble a flower pot and upper sections
that are restricted. Vessel #1 (#2772) from Mound 11, posthole 25, was too
crumbly to restore reliably, even on paper. The excavators describe it as having
a thickened shoulder (Otto 1980). The vertically running cordmarking was
patterned by obliterating the lower 30 to 40 cm of the markings and smoothing
the surface above the upper margins of the shoulder (Otto 1980:69).
Comments: This thick-walled subclass conforms more closely to the modal
features stated in the type description of McGraw Cordmarked (Prufer
and McKenzie 1965).
Category 1.2 Thin-walled Subclass, Crushed Crystalline Rock Tempered,
Cordmarked Category
Illustrations: Figures 10-1a, b, 10-2a, b, 10-4a
Sample: 6 rims in the vessel sample and 30 sherds in the analytical sample. Thin
section slides are 33-65,-68.
Color: Dark area of #2399 is 7.5YR 3/1, light area 7.5YR 6/2. Other light areas are
5YR 4/2-2/1, 5YR 3/3, 5YR 4/1,10YR 6/4.
Surface Treatment: (1) Exterior: Cordmarked with S-twist cords only in the sample.
The cord twist period is 5.36 ± 0.91 per cm (N = 28). See Category 1.0 for cord
thickness. The inter-cord distance averages 2.29 ± 0.59 mm (N = 30). The
cordmarks are vertically placed (see Category 1).
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(2) Interior: See Category 1
Decoration: Although surface decoration has not been included in the definition
of McGraw Cordmarked, certain decorative forms are associated with sherds
that otherwise would be indistinguishable from the undecorated examples of
the type. One sherd (#2982) of the thinware group has a finger-marked line
delimiting a cleft between two adjacent lobes of a quadrilobate body (Figure
10-2 b). A plain band 1 cm below the neck occurs on two rim sherds.
Form: (1) Lip: Flat mainly, one rounded. For metrics, see Category 1.0.
(2) Rim: Angled with a high rim, 3.7 - 2.1 cm (3), angled with a low rim (1),
and everted with a low rim (1)
(3) Body: Thickness ranges from 3.1 to 5.2 mm, with a mode at 5.0 mm.
(4) Base: Subconical with tetrapods. Sherd #2770 has a basal area about 7.0
cm in diameter.
Vessels: A jar (#2399) with a flattened base supported by tetrapods. The rim and
shoulder are missing.
Comments: The thinware subclass of McGraw Cordmarked is present at the
McGraw site. Reported thickness as low as 3 mm point to its existence there.
Since a mean of 5.6 mm is reported, the thinware portion may account for a
considerable proportion of the total category (Prufer and McKenzie 1965:22).
This average is close to the aggregated mean for the Mound City sample.
The association of a lower neck border decorative zone and tetrapods with
cordmarking is further indication of a distinct thinner subclass (Prufer and
McKenzie 1965:25).
Additional confirmation comes with the close association reported in the McGraw
site report of tetrapodal feet with CCR tempered cordmarked vessels. When
information from McGraw is combined with Mound City findings, a hitherto
unrecognized type emerges with distinctive attributes. It possesses a thin wall,
fine cordmarking, a prominent shoulder, and tetrapod supports. The limited
amount of decoration found on some examples even mimics in a limited way
certain Hopewellian stylistic features. Good examples have been reported
from the Riverbank site (Bauermeister 2010) and Martin Mound sites (Mortine
and Randles 1978).
Category 2. Crushed Crystalline Rock Tempered, Cordmarked Surface
Illustrations: Figure 10-8a, d
Sample: Rim sherds of 2 vessels (1-#2982, 2-#2302 and #2772 = vessel 1, which is
Seip-like), and 7 sherds with some limestone included. Thin sections slide
33-64.
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Figure 10-1. CCR Cordmarked Rims.
a) Cat. 1.2 [Vessel #8] #2294; b) [Vessel #7] #2221; c) [Vessel #12] #2322; d) [Vessel #9] #3286; e)
[Vessel #13] #2926; f) [Vessel #11] #2322.
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Figure 10-2. CCR Cordmarked Sherds.
Cat. 1.2: a), b); Cat. 1.1: c) thru f); h) base. Unassigned: g) pode.
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Figure 10-3. CCR Cordmarked Vessel. Cat. 1.1 [Vessel #2] #2270. Mound 12, Feature 1971-5.

211

a

b

5

0
cm

0

5
cm

Figure 10-4. CCR Cordmarked Bases.
a) Cat. 1.2 [Vessel #4] #2399. Mound 13 upper floor.
b) Cat. 1.1 [Vessel #3] #2271. Mound 11, posthole 109.
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Paste: (1) Temper: Crushed crystalline quartz constitutes the main mineral
inclusion in the paste although a minority contains some crushed limestone.
The quartz and/or quartzite grains retain their facets. The softness of the
sherds places them in a distinctive category. Thin-section slides are 33-64, -96.
(2) Texture: Medium coarse and compact
(3) Color: Reddish yellow (5YR 7/8) to pink (5YR 6/4)
Surface Treatment: (1) Exterior: Cordmarked; The cords on one bowl (#2982) are
S twist and 1.8 mm wide. The twist is 4/cm, the distance between cords is 2.7
mm, and cords run at an angle of 15° to the rim. On a second rim sherd (#2302)
the cords, which are nearly obliterated, are placed at an angle of 16° to the rim.
(2) Interior: Smoothed
Decoration: Not present
Form: (1) Lip: Flat or rounded. The flat lip, which is found on a flange rim, is 1.08
cm wide.
(2) Rim: Direct and simple in one case (#2302) and direct and flanged in
another (#2982). The flange rim is about 1.0 cm thick.
(3) Body: The thickness of one (#2982) is 7.8 mm.
(4) Base: Not present
Vessels: One hemispherical bowl (#2982) has an outer diameter of 22 cm.
Comments: Although technologically this category is essentially the same as
McGraw Cordmarked, there are attributes that distinguish them from the
usual examples of that series. One of the rim sherds (#2302) is comparable
to ceramics from eastern Kentucky (B. Clay, personal communication ).
This category has similarities to the published descriptions of Swannanoa
Cordmarked (Keel 1976:260-633; Lafferty 1981), Watts Bar Cordmarked
(Chapman 1973:68f; Faulkner 1968; Faulkner and Graham 1965:63), and the
quartz tempered cordmarked category of Dunnell (1972:85-86).
Category 3. Crushed Crystalline Rock Tempered, Cordmarked Surface
Illustrations: Figure 10-7e
Sample: 1 rim sherd (#2229) and 3 sherds.
Paste: (1) Temper: Crushed particles of crystalline quartz, limestone, and decayed
slate (?) can be identified in the paste of #2229. Thin-section slide is 33-96,-98.
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(2) Texture: Coarse and compact
(3) Color: 7.5YR 4/3 (dark brown). Oxidized patches are 7.5YR 7/7
(reddish-brown).
Surface Treatment: (1) Exterior: Cordmarked, one vessel (#2229). The cords
are S-twist, 5 per cm and spaced 3.0 mm between cords. The cordmarks are
oriented 90° to the rim.
(2) Interior: Smoothed
Decoration: Not present
Form: (1) Lip: Flat and beveled inward. Lip is 7 mm wide.
(2) Rim: Direct, with a slight flange effect
(3) Body: Thickness range is 4.6 to 6.0 mm, the one vessel, a bowl being 5.9
mm thick.
(4) Base: Not present
Vessels: One hemispherical bowl (#2229) has a diameter of 22.0 cm.
Comments: The bowl is very similar to Levissa Cordmarked (Haag 1942; Johnson
1980).
Category 4. Marble Tempered, Cordmarked Surface
Illustration: Figure 10-7c
Sample: 1 rim sherd (#2999)
Paste: (1) Temper: Crushed marble. Thin-section slide is 33-100.
(2) Texture: Compact
(3) Color: 5YR 6/8
Surface Treatment: (1) Exterior: Cordmarked, S-twist cords. Cords are 0.08 mm
wide, inter-cord distance is 0.25 mm, and cord twist period is 6 per cm. Cord
orientation is 110˚.
(2) Interior: Smoothed
Decoration: Not present
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Form: (1) Lip: Rounded
(2) Rim: Straight and direct
(3) Body: Thickness is 6.6 mm.
(4) Base: Not present
Vessels: Size and shape information are not available.
Comments: This is clearly an exotic sherd in terms of rim form, cordmarking to the
lip, and temper. It compares well with the contemporary Watson Cordmarked
of the Fairchance Phase of the upper Ohio River valley in form and thickness
of the rim and in cordmarking to the lip (Hemmings 1984). Note, however, that
Watson Cordmarked is described as limestone tempered.
Category 5. Crushed Crystalline Rock Tempered, Check Stamped Surface
Sample: 1 sherd (#3336)
Paste: (1) Temper: Crushed crystalline rock. Thin-section is slide 33-78.
(2) Texture: Compact
(3) Color: See Category 1.0
Surface Treatment: (1) Exterior: Impressions of check stamping were partly
smoothed over. The grid was rectangular and the impressions were faint.
(2) Interior: Smoothed
Decoration: Not present
Form: (1) Lip: Not present
(2) Rim: Not present
(3) Body: Thicknesses of the two sherds are 4.5 and 8.0 mm.
(4) Base: Not present
Vessels: Size and shape information are not available.
Comments: This category corresponds to Turner Check Stamped (Griffin 1983;
Prufer 1968:10).
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Category 6. Crushed Crystalline Rock Tempered, Smoothed Surface
Illustrations: Figure 10-5a, c, e, f and 10-6a, c, d, e
Sample: 11 smoothed rims and 204 bodies
Paste: (1) Temper: Crushed crystalline rock. A minority (11) contains small amounts
of crushed limestone. Thin-section slides are 33-86, 87, and 90.
(2) Texture: Compact
(3) Color: Oxidized areas are 5YR 6/6, 6/4, 7.5YR 6/4
Surface Treatment: (1) Exterior: Smoothed
(2) Interior: Smoothed
Decoration: Not present
Form: (1) Lip: Squared inner corner and rounded outer corner on the flanged rims.
Rounded lips are present on the inverted bowls.
(2) Rim: The flanged rims have inner rim widths of 2.2, 1.5, and 1.2 cm.
Corresponding maximum rim thicknesses are 6.2, 8.0, and 8.8 mm. The
rim of the inverted bowl is direct.
(3) Body: Thickness averages 5.29± 0.715 mm (N = 36).
(4) Base: One flanged rim bowl (#2834) has a flattened disc base.
Vessels: (1) The shape of the flanged rim bowls resembles old army helmets.
Maximum outer diameters of three are 12.0, 12.0 and 11.0 cm. (2) A globular
vessel shape is indicated by one inverted rim sherd (#2357). (3) Smoothed over,
thin, flared rim sherds possibly indicate the presence of completely smoothed
jars although the likelihood is greater that they are plain rims of cordmarked
body jars.
Comments: Most of the plain surfaced sherds probably do not belong to plain
surfaced vessels but are from the smoothed necks and smoothed sections of
cordmarked body sherds, instead. The only vessels that are entirely smoothed
in the collection are those enumerated under Vessels above. The flanged
rim bowls are very similar in form to those in Class 22 and Adena Plain
bowls as well.

216

a
b

c

e
d

f

0

5
cm

Figure 10-5. CCR Smoothed and Polished Surface Vessels.
a) Cat. 6 #2834 [Vessel #59]; b) Cat. 10 #2208 [Vessel 53]; c) Cat. 6 #2834 [Vessel #26]; d) Cat. 7
#2999; e) Cat. 6 #2982 [Vessel #27]; and f) Cat. 6 #2209 [Vessel 28].
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Figure 10-6. Smoothed and Polished Vessels.
a) Cat. 6 #2302 [Vessel 21]; b) Cat. 9 #2302 [Vessel 16]; c) Cat. 6 #2834 [Vessel 31]; d) Cat. 6 #2254
[Vessel #22]; e) Cat. 6 #2264 [Vessel 20]; and f) Cat. 7 #2304 [Vessel 59].
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Category 7. Crushed Crystalline Rock Tempered, Smoothed Surface
Illustrations: Figure 10-5d, 6f
Sample: Sherds of 2 vessels (1-#2926, 2-#2999). Three vessels (with 9, 2, and 5
sherds) and 6 separate sherds (including #2292 and #2304) contain some
limestone temper. Thin-section slides are 33-89, 93, 94, and 95.
Paste: (1) Temper: Crushed crystalline rock with a minority crushed limestone in
some cases. The paste is prepared in such a manner as to orient the quartz and/
or quartzite grains to the surface.
(2) Texture: Smooth and compact
(3) Color: Light gray (10YR 7/2) and reddish yellow (7.5YR 7/7) to light
reddish brown (5YR 6/4) and very dark brown (7.5YR 4/1)
Surface Treatment: (1) Exterior: Smoothed surfaced
(2) Interior: Smoothed
Decoration: Not present
Form: (1) Lip: Partly flattened. The flange rim has a flat top and a partly rounded
flange lip. Another (#2304) is rounded.
(2) Rim: One case (#2926) has an angled rim that is flat on the upper surface.
The rim is 8.9 mm thick and the flattened upper surface is 2.1 cm wide. A
second bowl (#2999) has a flange rim with an upper flattened surface, 1.45
cm wide and a flange 6 mm wide. A third (#2304) is direct and in-sloped.
(3) Body: The flange rim bowl (#2999) has an average body thickness of 6.1
mm. The average thickness of 8 sherds is 4.74 ± 0.903 mm (range: 3.0-6.8
mm).
(4) Base: Tetrapods, about 5 mm high and approximately 5.0 cm across on
the outside (#2346).
Vessels: (1) The flange rim bowl (#2999) has an inner radius of 11.0 cm. (2) One
globular bowl (#2304) has an opening radius of about 7 cm. (3) A third vessel
(#2346) is probably a jar of the typically squat form.
Comments: One rim sherd (#2999) is very similar to Adena Plain but for the
presence of CCR in place of limestone temper.
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Category 8. Crushed Crystalline Rock Tempered, Smoothed Surface.
Illustrations: Figure 10-7b
Sample: 11 sherds
Paste: (1) Temper: Crushed particles of crystalline rock together with a few grains
of limestone and possibly shale can be identified in the paste.
(2) Texture: Coarse and medium compact
(3) Color: Gray to buff; see Category 14.0
Surface Treatment: (1) Exterior: Roughly smoothed to smoothed
(2) Interior: Smoothed
Decoration: Not present
Form: (1) Lip: Partly rounded in one case (#3402)
(2) Rim: Direct, everted rim in one case (#3402)
(3) Body: Thickness of three sherds ranges from 3.1 - 6.0 mm.
(4) Base: Not present
Vessels: (1) A miniature jar-shaped vessel (#3402) has a 3.5 cm radius opening.
Comments: This is a catchall category.
Category 9. Coarsely Crushed Crystalline Rock Tempered, Smoothed Surface.
Illustration: Figure 10-6b
Sample: 1 smoothed rim has been isolated.
Paste: (1) Temper: Crushed gabbro that is densely concentrated. Thin-section slide
is 33-91.
(2) Texture: Compact
(3) Color: Oxidized areas are 7.5YR 7/4
Surface Treatment: (1) Exterior: Smoothed with coarse grains obtruding on surface
(2) Interior: Smoothed.
220

b

a

c

d
e

5

0
cm

Figure 10-7. Cordmarked Vessels.
a) Cat. 12 #2302 [Vessel 56]; b) Cat. 8 #3402; c) Cat. 4 #2999 [Vessel 64]; d) Cat. 12 #2982 [Vessel 55]; and e)
Cat. 3 #2229 [Vessel 61].
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Decoration: Not present
Form: (1) Lip: Squared and measuring 3.3 mm wide
(2) Rim: Everted, direct, and measuring 4.3 mm
(3) Body: Not present
(4) Base: Not present
Vessels: Shape not determinable
Comments: This category was established solely on the basis of the paste
identification in the thin-section analysis. Vessel form resembles direct everted
rims of Category 4. It is possible that these everted rim vessels belong together.
CRUSHED CRYSTALLINE ROCK TEMPERED, REFINED PASTES
HOPEWELL SERIES
Category 10. Crushed Crystalline Rock Tempered, Plain Polished Surface.
Illustration: Figure. 10-5 b, c.
Sample: Sherds of one bowl (#2834) and one rim sherd to a second bowl (#2208).
Paste: (1) Temper: Finely crushed crystalline rock, and a small amount of crushed
limestone (#2208). Thin-section slide is 33-88.
(2) Texture: Dense and very compact.
(3) Color: Cream (#2834) and very dark colored (7.5YR3/1, #2208).
Surface Treatment: (1) Exterior: Smoothed surface is burnished to a luster.
(2) Interior: Smoothed without burnishing.
Decoration: not present.
Form: (1) Lip: Flat, 3.5 mm thick (#2834) and a rounded point (#2208).
(2) Rim: Direct and straight (#2834) and a cambered rim of the Hopewellian
type with a slight channel on the interior (#2208). The cambered collar is
1.5 cm broad and 7.1 mm thick.
(3) Body: Thickness of #2834) averages 4.2 mm; #2208 is 4.8 mm.
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(4) Base: not known.
Vessels: One bowl (#2834) is hemispherical in form with an opening radius of 10.0
cm.; the second bowl (#2208) is globular with a restricted opening radius of 4.5
cm. The maximum vessel diameter of the latter is estimated around 20.0 cm.
Comments: This category corresponds to the type Seip Plain of Prufer (1968, Prufer
and McKenzie 1965).
Category 11. Crushed Crystalline Rock Tempered, Incised.
Sample: One sherd (#2825).
Paste: (1) Temper: Crushed crystalline rock and some crushed limestone particles.
(2) Texture: compact.
(3) Color: dark colored.
Surface Treatment: (1) Exterior: Smoothed.
(2) Interior: Smoothed.
Decoration: Incised lines, approximately 1.5 mm wide, run the length of the body
sherds without any order. The lines are not smoothed over.
Form: (1) Lip: not present.
(2) Rim: not present.
(3) Body: Thickness averages 3.5 mm.
(4) Base: not present.
Vessel: Insufficient information is available on size and shape.
Comments: This category corresponds to the type description of Chillicothe Incised
(Prufer 1968, Prufer and McKenzie 1965: 27).
Category 12. Crushed Crystalline Rock Tempered, Rocker Stamped.
Illustrations: Figure. 10-8, 10-9 f, i.
Sample: Sherds of one vessel (#2406, 2407) and five body sherds of other vessels.
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Figure 10-8. CCR Zoned Rocker Stamped Vessel, Cat. 12 (#2406). Vessel 63. Mound 13,
Feature 43.

224

Paste: (1) Temper: Finely crushed crystalline rock. Thin-section slide are 33-83 &
92.
(2) Texture: very compact.
(3) Color: vessel (#2406-7) dark, gray-brown colors predominate.
Unoxidized patches are 7.5YR5/4 (brown). Other sherds are light gray to
pink.
Surface Treatment: (1) Exterior: Carefully smoothed.
(2) Interior: Smoothed.
Decoration: The lobes of the quadrilobate body alternate rocker stamping with
undecorated areas (Figure. 10-9i). The rim is decorated by cross-hatching
within a lower border of line of hemiconical punctations.
Form: (1) Lip: Flat, and beveled slightly inward in one case (#2406).
(2) Rim: Direct and cambered (#2406).
(3) Body: Thickness of vessel ranges from 4.7 - 6.5 mm. Sherds are 4.0 and
5.0 mm thick.
(4) Base: not present.
Vessels: The quadrilobate jar (#2406) has a high neck commonly associated with
classic Hopewellian style. The opening radius is 7.0 cm. Height is greater than
20.0 cm.
Category 13. Crushed Crystalline Rock Tempered, Zoned Dentate Stamped.
Illustrations: Figure. 10-9 d,e, 10-10, 10-13 upper row.
Sample: One restored vessel (#2664) and 3 sherds. The two vessels illustrated by
Squier and Davis (1848: Pl.46#1,2; Barnhart 1985: 15) probably belong to this
category (Table 10-3). Of the two, the vertically compound jar is in the British
Museum (S 513). The tetrapodal jar example found by Shetrone probably
belongs to this category as well (Mills 1922: Figure. 40).
Paste: (1) Temper: Finely crushed crystalline rock. Thin-section slides are 33-84,85.
(2) Texture: compact.
(3) Color: 7.5YR 6/4.
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Surface Treatment: (1) Exterior: Carefully smoothed.
(2) Smoothed.
Decoration: Incised lines delimit areas decorated with parallel impressions of
dentate stamps.
Form: (1) Lip: not known.
(2) Rim: Direct; straight for the restored jar (#2664), incurvate in the
case of one of the Squier and Davis bowls (1848: Pl.46#1). On the other
vessel the original rim has been broken away (J. B. Griffin, personal
communication).
(3) Body: Thickness ranges from 3.5 to 5.6 mm.
(4) Base: Tetrapodal supports are on the restored jar. The bases of two
Squier and Davis (1848: Pl.XLVI#1,2) vessels are actually missing and
have been recreated misleadingly in the published illustrations (Barnhart
1985: 15, Davis 1858).
Vessels: (1) Probably a small tetrapodal supported jar, square in shape (#2664)
(Mills 1922: Figure. 40). This jar is stated by Prufer (1968: 52) to be about 12.0
cm high. (2) A medium-sized bowl with an incurvate rim was recovered in the
1840s (Pl. XIc). The original drawing of this bowl indicates an opening with a
radius of 8 cm. (3) The bottom section of a vertical compound jar is illustrated
by Squier and Davis (1848: Pl.XLVI#2). The outer diameter at the neck is 9 cm
measured from the original drawing. Both sections of this vessel are illustrated
in Davis’ (1858) portfolio (Barnhart 1985: 15). The jagged break above the “rim”
band of the lower section is faithfully rendered in the portfolio painting, but
the upper section is incorrectly illustrated as having a proper base, something
the original sketch drawing does not have (Figure. 10-13 upper row). The
British Museum has restored this vessel (S 513) as a vertically compound jar
on the strength of a single tenuous join between the sections, which otherwise
resemble each other so closely in overall design and technical features as to
indicate a single authorship. An unprovenienced sherd (#2982) from the Mills’
collection appears to fit into the shoulder of the upper section of this Squier
and Davis vessel.
Comments: Although Prufer (1968: 52) reports vessel #1 to be limestone tempered,
an inspection of an isolated sherd not included in the restoration does not
disclose the presence of limestone temper. Prufer (1968: 52, 54) identifies vessel
#2 as rocker stamped, presumably on the basis of the published engraving.
The original sketch drawing discloses the vessel to be only a large rim sherd
decorated with dentate stamps. This vessel was not part of the Blackmore
Museum collection and the present whereabouts is not known. Pottery of
this category constitutes the basis of the Hopewell Series at Mound City
(Prufer 1968).
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Figure 10-9. Decorated and Check Stamped Ceramics.
a) Cat. 16 #2982 [Vessel 35]; b) Cat. 16 #2325, 3349 [Vessel 52]; c) Cat. 21 #2982 [Vessel 42]; d) Cat.
13 #2982 [Vessel 43]; e) Cat. 13 #2982 [Vessel 45]; f) Cat. 12 #2982 [Vessel 39]; g) Cat. 16 #2209 [Vessel --]; h)
Cat. 19 #2259 [Vessel 33]; and i) Cat. 12 [Vessel 37].

227

Category 14. Crushed Crystalline Rock Tempered, Simple Stamped Surface.
Illustration: Figure. 10-9 c.
Sample: one sherd (#2982).
Paste: (1) Temper: Fine sand, composed of sub-angular to rounded quartz grains.
Thin-section slide is 33-80.
(2) Texture: very compact.
(3) Color: gray-brown colors predominate.
Surface Treatment: (1) Exterior: Carefully smoothed.
(2) Interior: Smoothed.
Decoration: Zones of fine dentate rocker stamping alternate with
undecorated areas on the body. Image appears to an organic form.
Form: (1) Lip:
(2) Rim: none
(3) Body: Thickness is 5.1 mm.
(4) Base: not present.
Vessels: not determinable.
Comments: This category was established on the basis of thin-section
identifications only.
Category 15. Crushed Crystalline Rock, Zoned Punctated.
Illustration: Figure. 10-13 lower right.
Sample: one restored vessel from the Squier and Davis collection in the British
Museum (S 516, 519, 524).
Paste: (1) Temper: presumably crushed crystalline rock although it appears to
be different from that of the zoned dentate stamped vessels from Mound 2.
Inspection of a sherd in the British Museum disclosed that the paste differs
from vessel S 513.
(2) Texture: smooth and very compact.
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(3) Color: a bright reddish brown.
Surface Treatment: (1) Exterior: Highly burnished.
(2) Interior: Well smoothed.
Decoration: The one vessel in this category is decorated with bands of two
horizontally incised lines separated by a horizontal row of hemiconical
punctations. The rim is crosshatched.
Form: (1) Lip: Not observed.
(2) Rim: Direct and insloped.
(3) Body: Thickness not measured.
(4) Base: Flattened area on a rounded bottom.
Vessels: a barrel-shaped jar with a pair of suspension holes at the rim.
Comments: This highly unusual classic Hopewellian style jar was restored on paper
for the Davis (1858) portfolio (Barnhart 1985: 15).
Category 16. Crushed Crystalline Rock, Zoned Decorated and Crosshatched
Rim.
Illustrations: Figure. 10-9 a,b,g.
Sample: 4 rim sherds of one vessel (#2325) and sherds to three other vessels.
Paste: (1) Temper: crushed crystalline rock inclusions only in two sherds, some
limestone grains in the other sherds. Thin-section slide is 33-82.
(2) Texture: smooth and compact where not eroded.
(3) Color: red-reddish brown (2.5YR5/5). Interior is light red (2.5YR6/8).
Surface Treatment: (1) Exterior: The rim area of the bossed vessel is smoothed.
(2) Interior: The interior of the rim area is smoothed.
Decoration: The one vessel assigned to this category is represented by a four rim
sherds with rim bosses bordered below by a horizontal incised line (Figure
10-9b). Decoration that might have existed below this line is unknown. The
bosses are about 7.0 mm in diameter and spaced approximately 1.5 to 2.0 cm
apart. The bosses were formed by the shallow impression of a reed punctation,
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2.7 cm in diameter. A second vessel is represented by a crosshatched rim sherd
bordered with hemiconical punctations (Figure 10-9a).
Form: (1) Lip: Rim sherd #2325 is flat and beveled inward. Width of lip is 5.4 mm.
Lip of #2982 is 3.5 mm wide
(2) Rim: Rim sherd (#2325) is direct, thickness is 4.7 mm. The crosshatched
rim (#2982) is thickened at the upper rim band (3.8 mm) Breadth of this
band is 13.0 mm.
(3) Body: Thickness ranges from 5.4 to 6.6 mm.
(4) Base: not known
Vessels: (1) one small bowl or jar form is indicated by the small rim sherds to a single
vessel that are assigned to this category. Size cannot be estimated.
Comments: This is a residual category for sherds that include elements of classic
Hopewellian style (see Prufer 1968).
Category 17. Crushed Crystalline Rock Tempered, Zoned Incised Decoration.
Illustration: Figure. 10-10.
Sample: 3 sherds to one vessel (#3298, 3314, 3393).
Paste: (1) Temper: Crushed quartz grains compose the visible temper. Thin-section
slide is 33-81.
(2) Texture: Compact, coarse to the touch.
(3) Color: Oxidized section 7.5YR5/5 (brownish reddish yellow) to dark
gray brown (2.5YR4/1).
Surface Treatment: (1) Exterior: Smoothed.
(2) Interior: Smoothed.
Decoration: A lower rim band 19 mm below the lip is composed of a band of
hemiconical punctations bordered by two horizontal lines. Set off from the
rim by a horizontal line is an area of zoned cross-hatching.
Form: (1) Lip: Flat.
(2) Rim: Direct and everted.
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(3) Body: The average thickness of the single vessel is 5.7 mm.
(4) Base: not present.
Vessel: The single vessel assigned to this category is a jar form with an opening
radius of 14.0 cm. The shoulder dimension is considerably smaller, being an
estimated 12.5 cm in radius.
Comments: comparative material is practically non-existent. The temper point to
an Appalachian source south of West Virginia although nothing with zoned
incising has been reported from this area. The conspicuous use of hemiconical
punctations constitutes a good bridge to Hopewellian material from Mound
City with other tempers.
LIMESTONE TEMPERED, EXOTIC PASTES
Category 18. Limestone Tempered, Cordmarked Surface.
Sample: 2 sherds.
Paste: (1) Temper: Crushed Limestone is the main visible temper. Thin-section slide
is 33-99.
(2) Texture: compact.
(3) Color: 10YR8/4 (very pale brown)
Surface Treatment: (1) Exterior: Cordmarked.
(2) Interior: Smoothed.
Decoration: not present.
Form: (1) Lip: not present.
(2) Rim: not present.
(3) Body: Thicknesses of two sherds are 5.0 and 5.3 mm.
(4) Base: not present.
Vessels: Size and shape information are not available.
Comments: The sherd in this category formally resembles Candy Creek
Cordmarked (Chapman 1973, Faulkner and Graham 1965: Pl.xxiv), including
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Figure 10-10. Zoned Incised Vessel, Cat. 17 (#2254, 2264, 2479) Vessel 54. Feature 35.
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the possession of the large-sized cords in Dunnell’s (1972: 86) limestone
tempered cordmarked category.
Category 19. Limestone Tempered, Check Stamped Surface.
Illustrations: Figure. 10-9h.
Sample: 1 sherd (#2259).
Paste: (1) Temper: Crushed limestone is the main visible temper. Thin-section is
slide 33-79.
(2) Texture: compact, but light in weight from the loss of temper through
leaching.
(3) Color: mainly reddish (10YR3/1); oxidized patch is 10R5/6 (red).
Surface Treatment: (1) Exterior: Stamped with a rectangular shaped check. The
lands of the check impression are about 1.2 mm wide. The grid impression
measures across center lines of the lands, 10.5 x 6 mm. The long sides of the
grid impressions are oriented 130° to the rim.
(2) Interior: Smoothed.
Decoration: not present.
Form: (1) Lip: not present.
(2) Rim: not present.
(3) Body: Thickness is 6.0 mm
(4) Base: not present.
Vessels: The single sherd of this category represents either a shoulder section or a
piece above the base.
Comments: This sherd (#2259) is a good example of the type Wright Check
Stamped (Heimlich 1952, Hofman 1980, Walthall 1973). Heimlich (1952: 17-18)
states that 10-30% of the surface is covered with limestone tempering, and that
this tempering ranges in size from 2 mm to microscopic. The grids of the type
material range from 1.5 to 8 mm on a side, with 4 to 5 mm as “characteristic.”
Hofman’s (1980: 191) sample from the Twenhafel site, Jackson County, Illinois,
has an average check grid size of 3.96 mm (range 3 to 5 mm).
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CRUSHED SAND TEMPERED, EXOTIC PASTES
Category 20. Sand Tempered, Simple Stamped (Coarse) Surface.
Illustrations: Figs. 10-11, 12 a-d,f.
Sample: One restored vessel (#3597) and 41 sherds, of which at least 18 belong to a
single jar (#3331).
Paste: (1) Temper: Most of the sample is composed of fine sand, with sub-angular
to rounded quartz grains. A minority of sherds contains fine crushed grit
that is sand-like in appearance. These two paste types have been identified by
Stoltman from thin-section slides 33-73 through 76.
(2) Texture: dense, very compact and granular to the touch.
(3) Color: Oxidized parts are 10YR7/1-7/2 to 7.5YR8/4 (pink to light gray).
Surface Treatment: (1) Exterior: Impressed with thick grooved simple stamping. A
sample of land widths gave a mean width of 1.75 ± .582 mm and grooves 1.49 ±
.646 mm.
(2) Interior: Smoothed.
Decoration: A band of flat-ended stick impressions separates the smoothed rim
from the stamped body of the restored jar. The punctations are 1.3 mm in
diameter and are placed at an angle from below. The second jar is without a
decorative boundary between the neck and shoulder.
Form: (1) Lip: The first vessel has a rounded lip.
(2) Rim: Two vessels have direct and everted rims and smoothed necks.
(3) Body: Average thickness of 22 sherds is 4.28 ± .85 mm. The first jar has an
average body thickness of 4.0 mm. The second is about 4.8 mm.
(4) Base: Tetrapodal supports are present. The first jar has podes 7 mm high
that describe a “square” 4.3 - 4.5 cm on its sides.
Vessels: (1) The first jar (#3597) has an outer rim diameter of 8.95 to 9.09 cm. Height
is 11.9 cm, and weight (including approximately 1/3rd plaster is 256.0g). (2) The
second jar, which is represented by a number of body sherds from the midden,
F#35, is larger but too incomplete to reconstruct.
Comments: This category is known in Ohio under the name of “Turner Simple
Stamped B” (Griffin 1983, Prufer 1968) although the southeastern source
has been recognized for some time (Greenman 1938: 330, Sears 1962: 16,
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Figure 10-11. Simple Stamped Sand Tempered Vessel (Cat. 20). #3597. Mound 13 upper
level. Restored.
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Prufer 1968: 9, Keel 1976: 120). The restored vessel from Mound 13 (Mills
1922: Figure. 41) has played a pivotal role in this inter-regional connection
(Greenman 1938, Sears 1962). The specific series to which the Ohio Hopewell
material has been referenced has been either Deptford (Prufer 1968: 9,
Wauchope 1966: 47-8), Cartersville (Anderson and Joseph 1988, Kellar, Kelly
and McMichael 1962, Kurjack 1975: 96, Sears 1962, 1982), or Connestee simple
stamped types (Chapman 1973, Keel 1976: 252). Assignment to one or other
named type is complicated by the conflicting criteria stated as separating one
from the others. Thin section analysis demonstrates that both Connestee and
Deptford/Cartersville series are represented in the Mound City collection.
Only one rimsherd from Mound 14 is clearly a Connestee example. Based on
the corresponding surface details, it is possible to assign most of the present
category to a Gulf Coastal Plain expression of the broadly distributed simple
stamped surface treatment of the early Middle Woodland Period (Griffin
1983). In thickness the Mound City sample compares well with the reported
figure of 0.54 cm in the type description of Connestee Simple Stamped
(Keel 1976: 252). The dimensions of the stamped impressions in the original
description are larger than those from Mound City. Keel (1976: 252) reports
lands .26 cm wide and bands .35 cm wide. Wauchope (1966: 48) reports even
wider lands (.25 to .50 cm wide) although it is not certain to what extent
measurement procedures affect these differences. Anderson and Joseph (1988:
Figure. 46n-u) illustrate the range of variation of Cartersville Simple Stamped
From the Savannah River section of the Piedmont.
Category 21. Sand Tempered, Zoned Dentate Stamped.
Sample: 3 sherds
Paste: (1) Temper: Crushed crystalline rock. Thin-section slide is 33-77.
(2) Texture: Compact.
(3) Color: oxidized area 7.5YR5/4.
Surface Treatment: (1) Exterior: Impressions of simple stamped paddle. The stamps
are on centers about 3.5 mm apart.
(2) Interior: Smoothed.
Decoration: not present.
Form: (1) Lip: not present.
(2) Rim: not present.
(3) Body: Thickness of two sherds is 5.0 and 5.1 mm.
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(4) Base: not present.
Vessels: Size and shape information is not available.
Comments: This category corresponds to “Turner Simple Stamped A” (Griffin
1983, Prufer 1968: 9, Prufer and McKenzie 1965: 24-5). In the hands of others
this type has undergone some change. It has been applied to a different paste
type by Keel (1976: 120) - one that is tempered with a mixture of sand and
limestone (see Griffin 1983).
Category 22. Sand Tempered, Simple Stamped (Fine).
Illustration: Figure. 10-12 e.
Sample: 6 sherds.
Paste: (1) Temper: The sample is composed of fine sand, with sub-angular to
rounded quartz grains. The minority temper type identified in the coarsely
stamped sample has not been found in the finely stamped one.
(2) Texture: dense, very compact and granular to the touch.
(3) Color: oxidized patches are 5YR5/3 (reddish brown).
Surface Treatment: (1) Exterior: Fine line stamping as the appearance of “brushing.”
A sample of eight sherds gives an average width of lands as 1.03 ± .38 mm and
the grooves as .62 ± .23 mm. A scattergram of land and groove measurements
shows that the coarse and fine stamped surfaces are not separated by any
clear break. Prufer (1968: 9) states: “in many cases the effect [of this type of
stamping] is almost that of coarse brushing. However it is always possible to
distinguish the treatment from real brushing.” Following Chapman (1973:
48) and Keel (1976: 247-250) this brushed surface treatment is given separate
consideration. In his description of Deptford Simple Stamped Wauchope
(1966: 48), who does not distinguish this treatment typologically from coarse
simple stamping, nonetheless describes this treatment as “a ‘fine scratch-like’
line 1 mm or less in width, which almost gives one the impression of brushed
decoration [of the Mossy Oak type]” (Wauchope 1966: 48). Likewise, Prufer
(1968) noticed the similarity to the Mossy Oak treatment. See the remarks on
the Cartersville Simple Stamped type in Kellar, Kelly and McMichael 1962:
341, 344). Sears (1962) was misled by the photograph of the restored Mound 13
simple stamped vessel to call the surface treatment “brushed.”
(2) Interior: Surfaces are smoothed but uneven.
Decoration: none present.
Form: (1) none present.
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(2) Rim: none present.
(3) Body: Thickness of 8 averages 4.13 ± .48 cm.
(4) Base: one pode is present.
Vessels: Size and shape information is not available.
Comments: Although (Keel 1976) objected to the chronological implications of the
correspondence of brushed surface treatment to that of the “Mossy Oak” type,
the balance of 14C dates from Tunacunnehee, Mandeville, and elsewhere
supports an early Middle Woodland date for the fine line simple stamping
that is completely in line with the period in which “Mossy Oak” treatments
are found.
Category 23. Sand Tempered, Smoothed Surface.
Sample: 2 sherds.
Paste: (1) Temper: Fine sand, composed of sub-angular to rounded quartz grains.
Thin-section is slide 33-72.
(2) Texture: dense, very compact and granular to the touch.
(3) Color: see Categories 27 and 28.
Surface Treatment: (1) Exterior: Smoothed.
(2) Interior: Smoothed.
Decoration: not present.
Form: (1) Lip: not present.
(2) Rim: not present.
(3) Body: not measured.
(4) Base: not present.
Vessels: Size and shape information not available.
Comments: There is no reason to believe that this category represents anything
other than the plain rim band of stamped vessels.
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Figure 10-12. Sand Tempered sherds.
Cat. 20. a-d; e) Cat. 21; f) pode.#2291.
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THE PROVENIENCE OF THE SQUIER AND DAVIS VESSELS
There are ambiguities over the provenience of the Squier and Davis pottery,
selected examples of which were illustrated in their famous Plate XLVI in Ancient
Monuments. This plate illustrated eight vessels of which only four— numbers 1, 2, 3, and
4 “were taken from the mounds of Ohio.” In Figure 5 it is explained is a sherd of the
vessel in figure 1. They state —
It is to be regretted that none of these remains [of mound-builder pottery] have
been re covered entire in the course of our investigations: they have been found
only in the altar or sacrificial mounds, and always in fragments. The largest
deposit was found in the long mound, No. 3, “Mound City,” (see page 149) from
which were taken fragments enough to have originally composed a dozen vessels
of medium size. By the exercise of great care and patience in collecting and
arranging the pieces, a few vessels have been very nearly restored, — so nearly, as
not only to show with all desirable accuracy their shape, but also the character of
their ornaments (Squier and Davis 1848: 188).
A total of five vessels are mentioned in the text on the excavations as having been
recovered complete or in restorable fragments — one from Mound 1, one from Mound
2, two from Mound 3, and a complete vessel from one of the intrusive graves in Mound
3 (Figure 10-13). The identification of these vessels is not easy to make. In the case of
the fragments recorded from the three mounds the reader is referred to the section on
pottery description without further indication as to which figure in Plate XLVI any of
the four “restored” vessels belongs. In the pottery section, again, provenience details
are lacking. Only in the case of figure 3 can we infer that this “rude” vessel, the smaller
of the two of this category illustrated, matches the one-quart vessel mentioned in the
description of the Mound 3 intrusive burial. In the explanation of the Plate XLVI
numbers 3 and 4 contain between one and two quarts (Squier and Davis 1848: 190).
Mound 1 Vessel
The vessel illustrated in Plate XLVI, figure 1 is described in words that conform
most closely to terms used for the sherds discovered in Mound 1. Under Mound 1 they
record that —
The basin, or hollow of the altar, was filled up evenly with fine dry ashes, inter
mixed with which were some fragments of pottery, of an excellent finish, and
ornamented with tasteful carvings on the exterior. One of the vases, of elegant
model, taken in fragments from this mound, has been very nearly restored, and
will be further noticed in the chapter on the Pottery of the Mounds (Squier and
Davis 1848: 145). (italics mine)
They further state in description —
Number 1 is a beautiful vase, molded from pure clay, with a slight siliceous
intermixture. Its thickness is uniform throughout, not exceeding one sixth of an
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Figure 10-13. Illustration of ‘Pottery’ from the Davis Collection Portfolio. These illustrate restorations
of examples that Squier and Davis (1848) reported: upper left — Mound 2, S 513; upper right —
Mound 3, S 513; lower left — Mound 1, unnumbered; lower right — Mound 3, S 516. Reproduced by
permission of the Smithsonian Institution.

inch. Its outer as well as interior surface is smooth, except where it is dotted by
way of ornament. Its finish resembles in all respects that of the finer Peruvian
pottery, and, when held in certain positions towards the light, exhibits the same
peculiarities of surface, as if it had been carefully shaved and smoothed with a
sharp knife. It is highly polished, and has an unctuous feel (Squier and Davis 1848:
189). (italics mine)
This vessel is illustrated and described in a short résumé of the work (Squier 1847:
240). Here, the same extravagant phrases are repeated, but Squier states in addition that
this vessel is 6 inches high and eight inches in greatest diameter.
This vessel, or any sherds matching the figure, cannot be found in the collection
in the British Museum. Nor is there any evidence known to me of its ever having been
in the Blackmore collection. The Davis collection inventory compiled before its sale to
Blackmore does not cite the vessel although the no. 2 is. Our best record of this pot is a
fair tracing made in 1846-7 when Squier was trying to promote the publication of the
manuscript to the American Antiquarian Society (Figure 10-15). It reveals this “vessel”
to consist at best four rim sherds, and it may be that is the entire amount that could be
assembled. Sometimes confused with the Mound 3 vessels (e.g., Prufer 1968: 51-4), these
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sherds were evidently not part of the Davis collection when it was sold to Blackmore in
1863. Furthermore, the rendering in the Davis portfolio (1858) depends so heavily on the
cut in Squier and Davis (1848) and Davis (1847) to lead one to suspect that it was not part
of the Davis collection even then.
Mound 2 Vessel
The vessel illustrated in figure 2 is better known. It is catalogued in the BM as S
513 and in the Davis Inventory as W 8 (Blackmore as S 8). In the Davis Inventory catalogue
(Appendix D) W 8 is described as “Vase (fine) delicate in structure — highly ornamented by
etching of classic shape — Found in pieces on the Altar of one of the Mounds of “Mound
City” see Anc. Mon. Pl. XLVI, No.2 P.190.” (italics mine) The language used to describe
the sherds from Mound 2 corresponds to the words employed in the description of the
figure of this vessel. Under Mound 2 they state —
Amongst the ashes [of the “altar”, i.e. crematory basin] were some fragments of
pottery, also a few shell and pearl beads. Enough of the pottery was recovered
to restore a beautiful vase, for a drawing and description of which the reader is
referred to the paragraphs on Pottery (Squier and Davis 1848: 147). (italics mine)
Number 2 is a vase of coarser material but more elaborate outline than the one just
described. It is square, with slightly rounded angles, and has a singular offset or
shoulder at the top. Its exterior is divided into four compartments, within each
of which is an ornamental figure, somewhat resembling a bird with extended
wings. This ornament is thrown into relief by the roughening of the remaining
portions of the surface. One or two other vases have been found, possessing the
same shape and having identical ornaments, but lacking the offset or shoulder
above mentioned. The ornamental work, in all of these specimens, is executed
in a free, bold style; and the figures differ just enough to show that they were not
cut after a pattern. This vase is burned hard; its thickness is but one eighth of an
inch; its dimensions are, height five inches, greatest diameter the same (Squier
and Davis 1848: 190). (italics mine)
This vessel has since been restored by the British Museum as a vertical
compound jar.
Mound 3 Vessels
Under Mound 3 Squier and Davis lead as to believe that a large collection of
pottery was found. They state —
A quantity of pottery and many implements of copper and stone were deposited
on the altar, intermixed with much coal and ashes. . . . A large quantity of pottery,
much broken up, enough perhaps to have formed originally a dozen vessels of
moderate size, was also discovered. Two vases have been very nearly restored.
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Figure 10-14. Promotional sketch of Mound 2 vessel fragments presented to the American
Antiquarian Society to encourage support of their report on investigations into ancient mounds.
Reproduced by permission of the American Antiquarian Society.

Figure 10-15. Promotional sketch of Mound 1 vessel fragments presented to the American
Antiquarian Society to encourage support of their report on investigations into ancient mounds.
Reproduced by permission of the American Antiquarian Society.
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Table 10-3. Inventory of Pottery Recovered in 1846 and 1920-2.
Provenience

Cat.#

Description and reference

Md 1, Crmty

*

restorable vessel (AM: 188 Pl. XLVI#1) Zoned Dentate Stamped,
see text ["Chillicothe Rocker-stamped" sic (OHC: 54)]

Md 2, Crmty#1

S 513

restorable vessel (AM: 147, Pl. XLVI#2; EMC f.39; FC: 418-9)
Zoned Dentate Stamped, see text ["Bi-globular (Bird) Vessel"
(OHC: 52)]

Md 2, Crmty#2

--

10 sherds (EMC: 443)

Md 2, Crmty#3

2664

restorable vessel (EMC f.40) Zoned Dentate Stamped, see text
["Bird Vessel" (OHC: 52-3)]

Md 3, Crmty#1

§ S513 S516

2 restorable vessels§ & many sherds.

Md 3, XB-2

S 514

1 jar, Late Woodland (AM: 150, Pl. XLVI#3)

Md 3?

S 515

1 jar, Fort Ancient (AM: 150, Pl. XLVI#4)

Md 8, B#3

--

fgts of pottery (EMC: 434)

Md 13, B#1

3597

restored vessel & sherds (EMC f.41) Cartersville/Connestee Simple
Stamped, see text ["Turner Simple-stamped B" (OHC: 54)]

AM Ancient Monuments of the Mississippi Valley, Squier & Davis (1848)
EMC Exploration of the Mound City Group, Mills (1922)
FC Flint Chips, Stevens (1870)
OHC Ohio Hopewell Ceramics, Prufer (1968), pp. 50-61.
* The sherds that were used as the basis of the reconstruction in Squier and Davis (1848: Pl.46#1) are not present in
the British Museum collection. Incorrectly attributed to Mound 3 by Prufer (1968: 52).

§ “It is to be regretted that none of these remains have been recovered entire in the course of our investigations:
they have been found only in the altar or sacrificial mounds, and always in fragments. The largest deposit was
found in the long mound, No. 3, “Mound City,” (see page 149,) from which was taken fragments enough to
have originally composed a dozen vessels of medium size (Squier and Davis 1848: 188).” Sherds catalogued
under S 516 through S 522 are believed to be from this provenience. Note, however, that sherds from these
numbers have been used to complete S 513 from Mound 2.

They resemble, in material and form, those already mentioned, and have similar
markings on the exterior. (See “Pottery”) (Squier and Davis 1848: 151).
The Davis Collection Sale Catalogue to the Blackmore Museum lists has five lots
of sherds (W-9 through W-13) that probably include these finds appear to be distributed
among seven British Museum numbers, S 516 through S 522.
The two vessels they refer to are not illustrated in their monograph. They are,
however, probably illustrated in Davis’ (1858) unpublished portfolio of the Squier and
Davis artifacts (Figures 10-13, 15). Watercolor drawings of these artifacts include a plate
of four vessels with the two in question on the right hand side (Barnhart 1985: 15). The
lower is a well polished zoned punctated barrel-shaped jar (S 516), the upper is a zoned
dentate-stamped vessel with the same paste, size and layout as the vessel section taken
from Mound 2. If the vessels on the right-hand side are correctly identified as coming
from Mound 3, it is of interest that the zoned dentate-stamped vessel in the upper register
has a refit (although small) to the Mound 2 zoned dentate-stamped vessel section in the
upper left. On the basis of this small refitted joint they have been restored by the British
Museum as upper and lower sections of the same compound jar.
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Note that Squier and Davis (1848: 190) make reference to a different pottery from
the mounds when they state “. . . from the fact of their [this pottery] being found only in
the altar mounds . . .”
Shaft c was next sunk [near the center]. On the left side of the excavation a
disturbance was remarked; and at about two feet below the surface, a rude
earthen vessel holding something over one quart, and the lower jaw of a human
skeleton, were discovered. They were side by side, and seemed to have constituted
the entire deposit (Squier and Davis 1848: 149-150).
This reference agrees with vessel S 514. The larger, shell-tempered cordmarked
jar S 515 is not given an explicit provenience in either Ancient Monuments or in the sale
catalogue. Since is was placed on exhibit with the Mound City pieces from Mound 3
at the Blackmore Museum, the assumption has been that belongs in this provenience
although Squier and Davis (1948) only record one of the intrusive burials as having a
vessel in accompaniment. It is, of course, possible that the vessel was found by itself in
the mound fill.
THE SCIOTO SERIES
The Scioto Series Concept
The foregoing classification and attendant analysis reveals several problems with
the Scioto Series concept of Prufer (1968; Prufer and McKenzie 1965). In this pioneering
work, Prufer distinguished three distinct series among Ohio Hopewell ceramics. The
Scioto, Hopewell, and Southeastern series were distinguished basically by surface finish
and decoration but not temper. It was employed descriptively and not as a classificatory
criterion. Sand temper was the only temper type to be exclusively associated with a series,
and in that case, the Southeastern Series, it was not diagnostic. The temper variability,
as it should be clear by now from the research of Stoltman (Appendix A, this volume),
is much more diverse than Prufer (1968) reported for the Mound City collection. More
importantly, temper turns out to be closely associated with certain distinctive rim and
vessel shapes, thereby pointing to the incomplete nature of the existing classification.
Once the importance of temper differences is recognized, rim and shape
attributes simplifies in the dominant class of CCR tempered cordmarked pottery.
Variant morphologies turn out to be associated with unusual temper classes. Presumably,
these extraneous temper classes represent distinct, unrecognized ceramic types. The
principal CCR tempered cordmarked class can be further partitioned into two new
classes after additional attributes are brought to bear. The thicker and coarser of the two
subclasses resembles McGraw Cordmarked descriptively. New limits on this established
type brings greater precision to this old type.
The thinner “companion type” is a different matter. Prufer’s (1968) description
and accompanying illustrations clearly place this thinner category within the Scioto
Series on account of the underlying uniformity of pottery fabric or ware. However,
certain attributes, such as smoothed shoulder areas, punctates separating the smoothed
neck from the roughened body and particularly the presence of tetrapodial feet, have
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been used to define the Southeastern Series (Prufer 1968:14, 52). Vessel shape and rim
form probably should be added to this list although the present sample is too small
to attest to this step. It should be noted that with respect to vessel shape, and implied
construction technique, there could be less difference from the coarser McGraw
Cordmarked. While the connections with the Southeast are obviously present, good
practice demands that attributes having the tightest associations should be employed as
the basis of classification.
At a minimum, the tetrapodal support attribute employed in the definition of
the Southeastern Series has to be dropped. On this finely made (unnamed) cordmarked
type, I would not be surprised to find borders of punctations demarcating the plain neck
band from the cordmarked body in precisely the same manner as found on Connastee
Simple Stamped and other contemporary southeastern pottery types. Whether this
observation anticipates a wider pattern or not, an example of a cordmarked jar with
tetrapodal supports duplicating the Mound City cases was found in the Martin
Mound of Coshocton County (Mortine and Randles 1978). Recently, two additional
examples have come from the Riverbank site near the Hopewell Mound Group where
they have been identified as constituting “Southeastern Series, Untyped Cordmarked”
(Bauermeister 2010). The appearance of Scioto and Southeastern series diagnostic traits
on the same vessel prompted the authors of the Martin Mound report to write about
a hybrid type, perhaps the clearest example of the confusion fostered by the existing
classification. The Southeastern Series is badly in need of a type source for comparative
purposes. In short, the Scioto Series of Prufer is half Southeastern by his criteria.
A different problem confronts the Hopewell Series concept. This series is united
only by decoration and conceptually ignores differences in temper, vessel shape, rim
form, and support type actually present in the Mound City collection. If the criterion of
temper type were used to realign the Hopewell style material, most of the vessels would
have to be placed in the Scioto Series. Even more discomforting to the conception of
a Hopewell Series as the epitome of local fineware is the close similarity in refinement
between the Hopewell sherds and the fine subset of CCR tempered cordmarked pottery.
Without belaboring this point further, it is obvious that the single dimension
classification of the three “series” does not stand up to analysis. It should be equally
apparent that the division is artificial. Instead of three macro-components to the
ceramic assemblage, there are only two: a predominating local ceramic assemblage and a
minority of exotic types drawn from a number of distinct series. Although Hopewellian
style decoration appears on locally made and exotic wares, the well-known examples of
this style from Mound City (e.g., Mills 1922:Figure 40; Squier and Davis 1848:Pl.XLVI#2)
are clearly part of the Scioto Series technology. Most of these and the vessels that
are well smoothed and polished were fabricated from the same materials as the basic
cordmarked ceramics. They are sortable from the latter mainly on the basis of greater
refinement in paste preparation. Typically, this preparation has resulted in a paste with a
distinct appearance of aligned crystalline rock faces paralleling the vessel surface. Based
on these observations, the distinction bet ween the Scioto and Hopewell series dissolves.
The Hopewell style design is an adjunct to the local pottery technology. If there exists
a Scioto Series, then it embraces pottery decorated in the Hopewellian style. Contrary
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to previous reports, limestone tempered Hopewellian style pottery is very limited at the
site and may very well be exotic to the area.
In sum, it is not possible to support the notion of a Hopewellian series distinct
from the basic cordmarked type on the basis of the Mound City collection. Hopewellian
style decoration appears on many different pastes and it is not an exclusive feature of
any single temper type. Of greater importa nce is the strong southern Appalachian cast
to the Hopewellian style of Mound City in the form, shape, and design layout of refined
pottery. This stylistic connection between Ohio and the Southeast is more pervasive
than has been generally credited and it has all of the features of a horizon style in the
classic sense. What is equally apparent is the absence of specific connections with the
Illinois area. Even the division between coarse and refined pottery assumes different
significance in the two areas.
Chronological Observations
In keeping with the age of the Mound City center early within the Middle
Woodland period, pottery collected from there appears to be significantly different from
the McGraw site, a few miles downstream. This formal difference is understandable
considering the radiocarbon age difference of about 200 years.
First, the majority of cordmarked rims in the McGraw site collection are
cordmarked to the lip (Prufer and McKenzie 1965:20, Figure 3.3), whereas only one
rim from Mound City is so treated and that sherd is tempered with a foreign marble.
Furthermore, it has a rim form and thickness different from the McGraw series.
Quantitatively, it is difficult to accurately estimate the true number of such rims at
McGraw since the recorded figure of 54% excludes from consideration plain rims that
were too small to determine the treatment of the body. Secondly, the class of roughly
smoothed rims (McGraw Subclass B rims) is much more common at McGraw than
Mound City. Only one is known from this site that might fit this category (Figure 10-5).
Thirdly, a brushed surface treatment is frequently present on CCR tempered pottery
from McGraw, whereas it is not found at all at Mound City. Lastly, the “occasional
occurrence of exterior lip notching and cordwrapped stick impressions” (Prufer and
McKenzie 1965:21) is suggestive of a relatively late age for the McGraw site within the
Hopewellian style horizon. Absence in the Mound City collection of certain ceramic
types found at the McGraw site is likewise revealing. None of the Chillicothe Brushed
and none of the pottery with broadly spaced crosshatched rims are present at Mound
City (Prufer and McKenzie 1965: Figures 3.11, 3.12, 3.16).
Additional indication of a difference in time between the Mound City and
McGraw site collections comes from the presence of Cartersville/Connestee Simple
Stamped [a.k.a. Turner Simple Stamped B] in the former but not the latter (Griffin
1983:Table 4.3; Prufer 1968).
The McGraw site report confirms the Mound City analysis by disclosing the
close association of podes with cordmarked vessels of CCR temper and presumably of
the thinner subclass. When this McGraw information is integrated with the Mound
City results, the picture that emerges is a distinctive new type with a thinner wall,
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finer cordmarking, and more prominent shoulder and tetrapodal supports. A limited
amount of decoration is found on some examples that mimics to a limited degree
Hopewellian style features.
Early though the Mound City collection appears to be within the Hopewellian
ceramic tradition, it does not provide a typological bridge to the even earlier Adena
ceramic types as described by Allen (1981a, b), Bush (1975), Griffin (1942), Haag (1940),
and others. The plain, smoothed surface pottery is usually held up as the point of
continuity between the assemblages of the two periods (Prufer 1968). However, the
plain pottery of Late Adena appears to be mainly confined to jars whereas the early
Hopewellian materials are low bowls, consisting of either very thin simple rim forms
or the thicker, ledge-lip forms sometimes lumped under the name Brangenburg Plain
(Prufer 1968) but really part of a much more capacious category that is found in the
Late Adena assemblages of Kentucky contemporary with Hopewellian of the Scioto
River valley (Haag 1942). The one example of an intermediate plain-surfaced ceramic
is provided by the jars with a classic McGraw Cordmarked rim and shoulder profile
from an early feature at the Martin Mound (Mortine and Randles 1978:Figure 28).
The authors of the Martin Mound report aver that the paste is essentially the same as
McGraw Cordmarked. From these observations, it is obvious that the plain potteries of
Ohio Adena and early Hopewell are sortable into different categories.
Table 10-4 does not reveal striking differences in ceramic assemblage samples
across the site. However, some subtle differences may prove to document the passage
of cultural time. Parts of two vessels from the floor of structure beneath Mound 13
(Figures 10-4a, 10-12) are roughly contemporaneous with the sample of parts of two
large coarseware jars (Figures 10-3, 10-4b) and parts of low bowls of plainware (Figure
10-5c). Altogether they include one Connastee Simple-Stamped jar, one McGraw
thinware jar, two McGraw jars, and several ‘Seip Plain’ ‘saucers.’ Classic Hopewellian
decorative techniques and design motifs are absent although the footed supports of
the two fineware jars qualify them for ritual significance. The recovered parts of these
vessels were from the southeast corner of the sub-mound around the corner support
post (Figure 8-17). The one classic Hopewellian vessel present in the collection in
terms of design format and decorative surface treatment is arguably later than the
floor assemblage (Figure 10-9). It was found in the ‘wall’ of a sewer line trench off to
the southwest side of Mound 13 (Figure 8-9). This out-of-place location is undoubtedly
not the original one. Considering how far it was from the floor, the best guess is that
it originally lay upslope and consequently in the second mantle over the mound. A not
inconsiderable length of time separates this mantle from the floor level. This places the
single vessel with the classic Hopewellian crosshatched and cambered rim late in the
ceramic sequence at the site.
In conclusion, the Scioto Series possesses some time depth in the Scioto River
valley and the ceramic assemblage from Mound City lies at a relatively early point in that
sequence. These ceramics can be distinguished from the McGraw site collections, which
radiocarbon ages place later in time. From this observation it is possible to conclude
that the Mound City collection represents a relatively early assemblage within Ohio
Hopewell. Although the number of comparative samples is small, there are optimistic
grounds for taking this conclusion as representative of the ceramic tradition generally.
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Table 10-4. Distribution of Ceramic Categories Among Middens and Associated Deposits.
Ceramic Categories

Crushed Crystalline Rock
Tempered, Coarse Pastes:
Cordmarked (1)

F4
midden

SE
Borrow
Pit

SE Bor R F35/F36

S Emk
S Emk
midden fill

Total

80.a

1

55

349

60

292

837

763.0

11.2

410.5

2393.8

456.8

1429.4

5464.7

-

-

-

1

-

-

1

b

Cordmarked (2)

9.1
Cordmarked (3)

-

-

-

1

9.1
-

-

50.5
Check Stamped (5)

-

-

-

2

50.5
-

-

20.1
Smoothed (6)

15
3

-

-

-

-

-

-

-

-

-

3

-

-

20.9
Smoothed (8)

12

-

504.6
3

-

111.2

24

121

226

798

3

8

24.1

156.2

-

12

6
Smoothed (9)

-

6
19.5

Crushed Crystalline Rock
Tempered, Refined Pastes:
Plain Polished (10)
Zoned Decorated (16)
Zoned Incised (17)

-

-

-

1

-

Sand Tempered, Exotic
Paste:
Simple Stamped (20)

4

Simple Stamped (14) CCR

-

-

-

13.7
-

-

-

1

13

4.9

454.2

-

1
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3
19.5

-

1

1

7.1

7.1

4

4

157

157

-

60
Limestone Tempered,
Exotic Paste:
Check Stamped (19)

2
20.1

-

67.4
Smoothed (7)

82

1

1
60

-

-

1

1

17.8

17.8

7

25

40

512.8

-

1

Table 10-4. Concluded.
Ceramic Categories

F4
midden

SE
Borrow
Pit

SE Bor R F35/F36

S Emk
S Emk
midden fill

2.9
Simple Stamped (fine) (22) -

-

-

Smoothed (23)

1

2

-

4.2

13

875.2

24.2

2

2.9
-

63.5

TOTALS (g)
a
b

-

Total

-

2

4

9.2

72.7

-

3
17.2

415.4

3689.4

Upper figures represent counts
lower figures weights (g).
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456.8

1910.6

7371.6

Chapter 11

CHIPPED STONE ASSEMBLAGE
Robert J. Jeske and James A. Brown
INTRODUCTION
The chipped stone assemblage from Mound City comprises Middle Woodland
Period material that is complemented by a minority of Late Woodland Period artifacts
from intrusive mound graves. The former is present in abundance not only in graves
and mortuary features but also in the fill of postmolds and mound features and in the
midden dumps of the embankment enclosure. The latter is restricted to grave goods of a
handful of burials.
The chipped stone assemblage from Mound City was recorded with two goals
in mind. The first was to classify artifacts into broad categories that would allow for
comparisons between Mound City and other Middle Woodland sites. The second
was to compile a database that would help answer specific questions about social
organization and technology. The Mound City collection presented a special problem
in that the material available for study had been collected over a period of many decades
with different techniques, making comparisons of collections taken in different years
problematical at best. The collection has also suffered from haphazard curation,
resulting in unexplained losses and provenience mix-ups. We have tried to correct,
compensate, and allow for such problems. Given the limits of the data set, the recording
scheme and presentation used here is believed to be the most parsimonious way to attain
both of our goals.
This chapter largely represents the results of our first goal—the morphological
description of lithic artifacts at Mound City that will enable comparisons with other
archeological sites as reported in the literature on Hopewell. It is essentially an inventory
of manufacturing types. The recording scheme used for this goal is based upon one
originally designed for the Koster site assemblage (Lurie 1982) and later revamped for
more general application (e.g., Jeske 1987, 1989, 2003; Lurie and Jeske 1990; Winkler 2004,
2011). After the initial placement of artifacts into these broad categories, we attempted
to place artifacts into the morpho-functional typology generally found in discussions
of Hopewell materials. Discussions and definitions of each type are presented within
the chapter.
Initial identifications of raw material in this assemblage were made by Jeske,
using low power (10x) microscopy and reference collections at Northwestern University
(Jeske 1981, 1989). Later, raw material identifications were conducted independently
by Kent Vickery at the University of Cincinnati (Vickery 1996) (Appendix A). Vickery’s
assessment primarily resulted in the inclusion of many of Jeske’s unidentified types into
known varieties. The current chapter is based on Vickery’s assessments, along with
additional identifications and clarifications by Jeske, James A. Brown, and Lawrence
Kimball (Table 11-1). Ultimately, a total of 18 different chert types were distinguished
in the assemblage, 16 of which could be placed into a defined type. Cherts that were
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Table 11-1. Local and Nonlocal Materials
Identified at Mound City.
Local <50km
Delaware
Upper Mercer
Boggs
Zaleski
Unknown

Non local >50km
Flint Ridge
Bisher
Brush Creek
Knife River
Ste. Genevieve
Plum Run
Cedarville-Guelph
Dover
Knox
Boyle
Kentucky Flint Ridge
Harrison County
Unknown exotic

not recognized as a well-defined type were
placed into one of two categories: unknown
or unknown exotic.
Unknown
cherts
were
those
that could not be identified to a specific
outcrop locality, but which appeared to
be materials found in local till and steam
deposits. Unknown exotic was material that
was unknown from local till and stream
deposits, and/or which appeared to be a
variant of a known exotic chert but which
could not be demonstrated conclusively due
to factors such as small size or a wide range
of morphological variation of the material.

Distances to chert locations follow
Vickery (1996:100). The exact distances of chert sources from the site are approximate,
given that material outcrop at more than one geologic location and many cherts may
be found in tills and outwash deposits far downstream from their geological origin.
Local materials are considered to be within 50 km. Although Vickery (1996) considered
materials within 100km to be local, ethnographic studies of forager movements indicate
that resources located beyond a 35-50km radius require a very large input of energy to
obtain. The exact distance chosen for local versus nonlocal is somewhat arbitrary and
may change for a number of practical and theoretical reasons. However, Jeske (1989)
demonstrated that use of raw materials from beyond a 35km catchment at Mound City
followed expectations for nonlocal material.
Previously, Jeske (1981, 1989) used the technology/manufacturing scheme, along
with a series of other attributes (e.g., raw material, completeness of tool, refinement
of bifaces, evidence of use wear) to examine raw material acquisition and use, artifact
manufacture and use, and tool discard from the perspectives of efficiency and
economizing strategies at Mound City. He concluded that nonlocal materials — those
originating more than 35 km away — were used more conservatively. In general, nonlocal
material tools were broken more often, and showed more signs of use wear than did local
material tools. In comparison with local cherts, nonlocal materials were manufactured
preferentially into standardized and efficient bladelets. In addition, differences between
mound and midden proveniences were clear, with nonlocal artifacts from midden
context treated more conservatively than those from mound context. Finally, bladelets
were used expediently although they were made overwhelmingly on nonlocal cherts.
The conservation of material was in the efficient and economical use of specialized
cores to manufacture the blades, which were themselves disposable.
The rest of this chapter is devoted mainly to a formal description of the tools
recovered from the site that were available for study in 1981, with additions examined by
Brown at the British Museum. Bladelets are given a more thorough treatment as they are
the largest single artifact type in the collection, and help to illustrate further some of the
points made in the earlier published analysis.
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Artifact Identifications
The basis for the technological/manufacturing typology rests in the recording
scheme with the variable, Basic Form. This variable reflects the amount of energy
invested in tool manufacture, and when combined with other variables in the
recording scheme, it generates the entire functional artifact types commonly used by
archeologists (e.g., end scraper, side scraper, hafted bifaces, drills). Once classified by
the first-line recording scheme, certain artifacts could be reclassified into stylistic types
using terminology consistent with the archeological literature (e.g. Snyders or Norton
points). By doing so we have placed the Mound City artifacts into established styles of
the Woodland Period of the Midwest. The initial recording scheme variable Basic Form
comprises the following attributes:
1. Edge Use or Surface Use Only. In this category no attempt was made to shape the body of
the piece, but one or more edges have been retouched and/or used.
2. Unifacial. The body of the pieces in this category has been shaped on one side. At least
one flake scar is present that does not originate on the edge of the shaped face.
3. Bifacial. Both faces of the pieces in this category have been shaped. At least one flake scar
is present on both faces that does not originate on the edge of the piece. Pieces in this
category are usually lenticular in cross-section.
4. Multifacial. The body of these pieces bears more than two faces from intentional flaking.
They are often blocky in appearance, and many would be regarded as cores. They are
often battered along the platform edge.
5. Nonfacial. These are rounded pieces with no well-defined faces or edges. They are usually produced by battering and are often formed through use rather than intentional
modification.
6. Bladelet or Prismatic Blade. These are flakes with parallel edges and at least one ridge
running the length of the dorsal surface of the piece. Usually they are much longer
than wide. Use wear and retouch are found on some pieces (see Table 11-20).
7. Flake. These pieces possess a striking platform and/or bulb of percussion, but they do
not show use wear.
8. Debitage. These pieces are unworked and do not possess striking platforms or bulbs of
percussion.
9. Unknown. These are fragments that have been flaked or battered on the face or edge, but
are too incomplete to assign to any of the above categories.
Tabulations of basic form are presented for each provenience category in the
following Table 11-2. Allocation to each of these categories of form was made without
the use of magnification, unless use wear was suspected. Low to medium power (1025X) was used in these cases.
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Edge Only

Unifacial

Bifacial

Multifacial

Non-facial

Bladelet

Flake

Non-flake

Unknown

Table 11-2. Distribution of Basic Lithic Forms (Grave Goods Excluded).

Unit E, area

4

-

-

-

-

3

-

1

1

Unit F, area

1

-

-

-

-

-

-

-

-

Mound 7, area

1

-

-

-

-

1

-

-

-

Mound 8, area

1

-

-

-

-

9

-

-

-

Mound 8, postmold 75

1

-

-

-

-

-

-

-

-

Mound 9, F

1

-

-

-

-

-

-

-

-

Mound 9, floor

-

-

-

-

-

1

-

-

-

Mound 9, postmold 27

-

-

1

-

-

-

-

-

-

Mound 9, postmold 29

-

-

-

-

-

1

1

-

-

Mound 9, postmold 30

-

-

-

-

-

-

1

-

-

Mound 9, postmold 47

-

-

-

-

1

-

-

-

Mound 10, Feature 12

-

-

-

-

1

-

-

-

Mound 11, postmold 15

-

-

-

-

3

-

3

1

-

-

-

-

3

3

1

-

-

-

-

-

1

2

1

-

-

-

-

-

2

-

-

-

Analytical Unit

Mound 11, postmold 25
Mound 11, post mold 27

-

Mound 11, postmold 109
Mound 12, area

-

2

3

-

3

3

2

4

-

Mound 12, Burial 1 fill

-

-

-

-

-

2

-

-

-

Mound 12, Burial 2 fill

-

-

1

-

-

-

1

-

-

Mound 12, postmold 5

-

-

-

-

-

3

-

-

-

Mound 12, p

-

-

-

-

-

-

-

1

-

1

-

-

-

13

17

14

-

13

6

-

Mound 12, Feature 3
Mound 12, Feature 3, upper

2

-

-

-

-

2

Mound 12, Feature 4

1

-

-

-

-

3

1

1

-

Mound 12, Feature 5, bottom

-

3

-

-

-

15

2

8

-

Mound 12, Feature 46

2

2

3

-

-

-

3

7

-

11

2

2

2

-

6

6

4

-

Mound 13, Upper Floor

-

-

1

-

-

-

-

-

-

Mound 13, Beneath Upper Floor

1

-

-

-

-

-

-

-

-

Mound 13, Feature 53a

*

-

3

-

-

-

6

-

-

Mound 13, Area

Mound 13, Feature 56
Mound 13, Feature 57

1

-

-

-

-

-

-

-

-

Mound 13, postmold 8

1

-

-

-

-

1

-

-

-

Mound 13, postmold 19

-

-

-

-

-

-

-

-

1

Mound 13, postmold 54

1

-

-

-

-

-

-

-

-

Mound 13, postmold 80

1

-

-

-

-

-

-

-

-
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Edge Only

Unifacial

Bifacial

Multifacial

Non-facial

Bladelet

Flake

Non-flake

Unknown

Table 11-2. Concluded.

Mound 13, postmold 107

-

-

-

-

1

-

-

-

-

Mound 13, postmold 131

-

-

-

-

-

-

1

2

-

Mound 13, postmold 204

2

-

-

-

-

-

3

1

-

Mound 13, Burial 1 (Mica Grave)

-

-

-

-

-

-

2

1

-

Mound 14, floor

-

-

-

-

-

4

2

1

-

Mound 22, floor

-

-

-

-

-

1

-

-

-

Midden, Feature 4

12

4

-

5

-

18

4

12

-

Midden, Feature 35

10

5

2

-

-

37

11

6

-

Midden, Feature 36

8

9

1

-

-

12

6

6

-

Midden, outside of SE
embankment

-

-

1

1

-

3

5

3

-

Southeast Borrow Pit, Original Fill

3

2

1

-

-

2

1

1

-

SE Borrow Pit, Rock-heating
Feature 18

-

-

-

-

-

1

-

-

-

SE Borrow Pit, Rock-heating
Feature 19

-

-

1

-

-

-

-

-

-

South Embankment (Grid C),
Disturbed

6

-

4

-

-

19

19

3

-

SE Embankment, Restoration Fill

7

-

5

-

-

20

5

4

-

SE Borrow Pit, Recent Fill &
Disturbed

19

1

6

4

-

9

19

6

-

Inside SE Embankment, Disturbed

12

3

-

1

-

12

4

8

-

Extra-mural, SW, TU 36

-

-

1

-

-

-

-

-

-

North Boundary of Park, Fence Row

-

-

-

-

-

1

-

-

-

TOTAL N

109

34

36

13

4

213

140

105

3

657

Total %

17

5

5

2

1

32

21

16

0

100

Total Tool N

109

34

36

13

4

213

N/A

N/A

N/A

409

Total Tool %

27

8

9

3

1

52

N/A

N/A

N/A

100

Analytical Unit

255

UNIFACIAL FORMS
Steeply retouched uniface
One piece (#443Y) was retouched at the broken distal end to form a smooth steep
edge. From a morphofunctional perspective the steep-edged retouch on the distal end
of an otherwise unretouched, or unifacially retouched piece defines the endscraper tool
type. This piece is 2.64 cm long, 2.10 cm wide at the distal end, and 0.73 cm thick.
BIFACIAL FORMS
Refined Bifaces and Preforms Introduction
The concept of a bifacial preform is an important aspect of the projectile point
classification used here. Montet-White (1968) has made effective use of this concept in
organizing the formal variability of Middle Woodland points into a coherent classific
ation. She showed that unnotched bifaces of the refined type occurred in several
different shapes, and that these shapes defined distinctive clusters of attributes in
finished notched points. From these clusters she derived point types that were the
product of placing notches at specific locations along the edge and at specific angles
to the centerline of the preform. Her basic preform shapes were ovate, long ovate,
triangular, sub- triangular and ogival, only some of which are represented at Mound
City (Figures 11-2, 11-3). Metric dimensions were used by Montet-White (1968:31-2) to
characterize the shapes. Her paradigmatic approach was later taken up by Katz (1974)
and Harkness (1982). The relationship of preform shape to type of corner notched point
can be summarized in the following manner (Table 11-3):

Table 11-3. Bifacial Preform and Projectile Point Relationships.
Preform Type →

Corner Notched Point

Ovate →

Snyders

Long Ovate →

Paint Creek

[“Kritzville” cache type]
Subovate →

Norton

["Kamp" Preform]
Subtriangular →

Jack’s Reef

Ogival →

Ross Barbed

["Liverpool" Preform]
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Ovate
The ovate preform is a relatively broad biface with convex lateral and basal
edges that merge without a distinct corner angle (Montet-White 1968:38). An extended
discussion of the Middle Woodland Period ovate preform is provided by Montet-White
(1968). This biface form is larger than the subovate form, the smallest sample measured
by Montet-White (1968) is 10.4 ± 1.16 cm long and 7.1 ± 0.8 cm wide (as measured a third
of the distance along the major axis above the base). This type has an average widthlength ratio of 0.6 (Montet-White 1968). No examples of the ovate preform were observed
in the Mound City collection although Squier and Davis (1848: Figure 100) illustrate an
ovate preform of “milky quartz”1 from Mound 3. Mills (1921: Figures 13, 14) illustrates
examples of what appear to be this preform type made of Flint Ridge chert from work
shops in the vicinity of the quarries. The ovate perform has also been referred to in
the literature as the North point, or North cache point (Justice 1984:201; Perino 1969;
Wiant 2001).
Long Ovate
The long ovate preform is a large and relatively narrow biface with convex lateral
and basal edges that merge without a distinct corner angle. No examples of this preform
type were observed in the Mound City collection. Mills (1921: Figures 14 & 15) illustrates
exa mples of this preform type in Flint Ridge chert from workshops in the vicinity of the
quarries. The dimensions of the long ovate biface fits the larger of the two Late Adena
forms present in the Lukens cache (Prufer, Seeman and Mensforth 1984).
Subovate
A cache of subovate bifaces was recovered from Burial 20 at Mound City (Table
11-4, Figure 11-1). The subovate preform is a relatively broad trianguloid biface with
convex lateral and basal edges that meet in a distinct corner angle. The maximum
width is at the base, unlike the relatively parallel or slightly expanding sides of the
subtriangular preform. Montet-White (1968) regarded the subovate preform as
historically intermediate between the ovate and subtriangular preforms. According to
Montet-White (1968:49) the Kamp mound cache has an average width of 5.8 cm and the
Knight mound sample ranges from 3.8 to 5.0 cm wide. Mills (1921: Figure 17) illustrates
broken examples of Flint Ridge chert from workshops in the vicinity of the quarries. A
series of subovates of Flint Ridge material from the Upper Ohio are illustrated by MayerOakes (1955:156-7). One biface [#3483], not reported in Table 11-4, is a proximal section
of a subovate made of a dark material, probably Zaleski chert. Its maximum width is 3.65
cm while its basal width is 2.61 cm. and basal arc depth is 0.66 cm. This piece appears to
have been broken in an attempt to thin it during manufacture. The biface was recovered
in the postmold of the submound mortuary of Mound 9. The statistics of the F20 cache
compare favorably with cache from Russell Brown No. 2 mound F3 although the later
are possibly narrower and thinner (Seeman and Soday 1980:88). They also compare well
1

Inspection of this piece in the British Museum revealed it to be made from a white chert very close to the Burlington
cherts of Illinois. Several other examples of this, the Long Ovate and Subovate biface types are in the Mound 3
collection.
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Table 11-4. Subovate Preform Measurements.
Field
No.

NPS
Cat.#

Overall
Length

Base
Width

Basal
ArcDepth

Thickness

Raw
Material

F20-1

549

6.1

3.43

0.71

0.35

*

F20-2

591

7.5

3.68

0

0.7

*

F20-3

582

5.84

3.3

0

0.65

Harrison County

F20-4

550

6.55

3.78

0

0.7

Unknown exotic †

F20-5

584

5.97

3.92

0

0.6

Plum Run

F20-6

587

9.52

4.05

1.07

0.7

*

F20-7

586

7.4

4.44

0.96

0.8

*

F20-8

600

6.15

3.73

0

0.75

*

F20-9

585

6.15

3.3

0

0.55

Harrison County

F20-10

583

5.76

3.76

0.89

0.55

Unknown exotic
*

Burial 20:

Feature 19:
7.4

3.56

1.02

0.7

Mean:

425

6.76

3.72

0.42

0.64

SD:

1.126

0.337

0.434

0.124

* not examined, on exhibit.
† heat-treated
Table 11-5. Subtriangular Biface Measurements.
Cat.#

Overall
Length

Max.
Width

Blade
Length

Stem
Length

Base
Width

Base
Thickness
Concavity

Length

Width

Length

Length

Width

Concavity

3546a

6.38

3.2

-

-

3.2

-

0.72

3546b

6.28

2.88

0

2.85

2.45

-

0.7

with a cache of 53 bifaces from Burial 13 at Sugar Run Mound (McConaughy 2005:226)
although there is more variation in the Pennsylvania cache.
Subtriangular Preform
The subtriangular preform is a relatively narrow and roughly triangular biface
with slightly convex lateral edges and a straight or slightly convex base (Table 11-5, Figure
11-1). Montet-White (1968) gives an average length of 7.0 cm and a maximum width of
3.0 cm for her sample. Maximum width is between 0.7 and 1.7 cm from the base. The
difference between the basal and maximum width is less than 0.6 cm. This preform type
is found in “Intrusive Mound Culture” graves at Mound City (Mills 1922). It is present at
the Voss mound in associat ion with Jack’s Reef Corner Notched points, Levanna points
and Madison points (Baby, Potter and Mays 1966: Figure 10). One triangular biface
from the mound floor compares closely with the dimensions of the Mound City bifaces
(6.45 cm long, 3.1 cm wide and .7 cm thick). Likewise, it is found in the Late Woodland
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component of Chesser Cave where Madison, Jack’s Reef Corner Notched and Chesser
points are found together (Prufer 1967:24-6). Mills (1921: Figure 16) illustrates broken
examples of Flint Ridge chert from workshops in the vicinity of the quarries.
Reworked subtriangular bifaces are present in number in the “Intrusive Mound
Culture” graves (Mills 1922). The tips are characteristically reworked into a broad angle,
and frequently the bases are thinned, either unifacially or bifacially, to produce slightly
concave bases. One piece in the collection resembles a stubby fluted point because of
the location of the large thinning flakes. Subtriangular bifaces reworked with broad
tips are called “Jack’s Reef Pentagonal” points in the literature (Ritchie 1961) (see Figure
11-4a-h). Although often found as finished tools, these pentagonal bifaces may also
serve as blanks for the Raccoon Notched point (Justice 1995:215). Seven specimens are
represented in the assemblage here (Table 11-6).
Table 11-6. Jack’s Reef Pentagonal Biface Measurements.
Cat.#

Overall
Length

Max.
Width

Blade
Length

Stem
Length

Base
Width

Base
Thickness
Concavity

2900b

4.48

2.9

1.15

1.75

2.7

0.1

0.65

2902a

4.33

3.58

2.18

1.4

3.15

-

0.67

2902b

4.05

3.36

1.69

1.67

2.54

-

0.62

2902h

5.28+

3.18

1.85

1.33

2.93

0.05

0.67

2902d

3.63

2.46

1.41

1.05

2.34

0.3

0.6

2902i

4

3.12

1.12

2

2.87

-

0.59

2902j

4.78

4.78

3.3

1.48

2.5

-

0.79

Ogival
The ogival preform is a distinctly shaped biface with convex lateral edges and
two straight basal edges meeting at an angle. In some instances the lateral edges have a
reverse or “S” curve (Montet-White 1968: Figure 18). Examples are recorded from the
Liverpool mounds, Fulton County (Montet-White 1968) and the Wilson mounds, White
County, Illinois (Neumann and Fowler 1952:213). No examples of this preform type
were observed in the Mound City collection although one of the quartz crystal
biface fragments in the Davis collection at the British Museum from Mound 3
appears to be one.
Coarse and Medium Bifaces
One medium biface was recovered in the area of Mound 5 (#3450) (Figure 11-1).
Ovate in outline and asymmetrical at the distal end, this biface is thicker that the refined
subovate preform bifaces in the F20 cache (Table 11-3). This piece possibly represents a
stage of biface reduction prior to that represented by the refined bifaces in the F20 cache.
The coarse and medium bifaces are represented almost entirely by the unprovenienced
general collection from the site. The closed middens of F4, F35 and F36 lack coarse and
medium bifaces altogether.
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Named Types
Chesser Points
The Chesser point (Figure 11-2g) is an expanding stemmed point on a
subtriangular preform (Prufer 1967:2122), three examples of which are represented here
(Tables 11-7, 11-8). It is the Scioto River valley variant of the Steuben Lowe point cluster
established in Illinois (Justice 1995:208-214; Montet-White 1968:75-81). Montet-White’s
(1968:78-79) description of the Steuben point applies to the Chesser point. The Steuben
point has short shoulders that form "obtuse angles with the lateral edge of the stem."
These shoulders are "produced by a notching flake, oriented perpendicularly to the long
axis." However, Chesser points tend to have wider notch openings, with a more irregular
pressure flaking pattern than Illinois-style Steuben points (Justice 1995:213), which
appear to reflect a continuity from the Snyders bifacial technology. Justice (1995:212)
distinguishes Lowe flared from Chesser and Steuben points by a distinctive bifacial
beveling technique used to shape the blade and stem. Prufer (1967:22) has shown in a
survey of Chesser point contexts that this type appears in very late Middle Woodland
Period components and the Late Woodland Period Coles Complex. Radiocarbon
dates of associated with Chesser points reported at the Watson Farm site appear to be
several hundred years too young for their associated context (McConaughy 1999), but
Chesser points at the Bluebird site fall in the range of the 3rd through 7th Centuries A.D.
(Maslowski and Dawson 1980).
Jack’s Reef Corner Notched
Seven examples of Jack’s Reef Corner Notched points are represented in this
assemblage (Table 11-9). The Jack’s Reef Point (Figure 11-2k), proper, was defined by
Ritchie (1961:2627) as “Ovoid or pentagonal in outline, and flat or nearly so in cross
section. Edges excurvate or angular. Stem corner notched and basally flaring, barbs
small to large, thin and sharp. Base straight, and occasionally slightly smoothed”
(Ritchie 1961:26). They are manufactured from Jack’s Reef Pentagonal performs
(Justice 1995:217).
Ritchie (1961) specifies a length between 25 mm to 57 mm. In New York they
belong to the Kipp Island and Hunter’s Home phases (Ritchie 1969:244). The Kipp
Island phase (= Point Peninsula 3) has an estimated beginning around A.D. 500 (Ritchie
1969:228). The Hunter’s Home phase lasts up to about A.D. 1000 (Ritchie 1969:261). The
extension of the New York state classification to include the "Intrusive Mound Culture"
specimens was noted in the original definition (Ritchie 1961). In Ohio this point has
been found at the Voss mound, Franklin county, which has yielded a radiocarbon
date that calibrates to circa A.D. 990-1100 at one sigma (Baby, Potter & Mays 1966:6,
Figure 9). They are found in a mortuary context quite similar to that of Mound City
from the nearby Frankfort mounds in Ross County (Converse 1982). Likewise, the type
has been found in the Late Woodland component of Chesser Cave together with
Subtriangular bifaces, Chesser points and concave-based triangular points (Prufer
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Table 11-7. Chesser Point Measurements.
Cat.#

Max.
Length
Mound City Collection:

Max.
Width

Blade
Length

Stem
Length

Stem
Width

Base
Width

Barb Ln
Notch
/Notch Dp Open

678

-

2.58

-

1.3

1.99

2.00*

0.51

0.91

2177

5.13

2.78

3.75

1.38

1.73

2.15

0.6

1.7

3435

2.99

2.22

1.9

1.15

1.81

2.08

0.34

0.92

* estimated measurement

Table 11-8. Metric Comparison between Chesser, Lowe and Steuben Points.
Length

Maximum Blade
Width
Length
Chesser Points (Prufer 1967):

Stem
Length

Stem
Width

Base
Width

Thickness

mean=

-

-

-

-

0.5

4.1

1.5

1.6

2

0.76

2.9

1.4

1.6

2.1

0.7

-

1.63

-

-

3.03

2.3

Lowe Points (Stephens 1974:39):
mean=

5.59

2.5

Lowe Points (Winters 1967:91):
mean=

4.2

2.3

Steuben Points (Montet-White 1968:75-81):
mean=

5.09

2.71

SD=

1.35

0.36

-

0.27

Mound City collection:
mean=

4.06

2.53

2.82

1.27

1.84

2.08

Table 11-9. Jack’s Reef Corner Notched Point Measurements.
Cat.#

Overall Max.
Length Width
Mound City collection:

Blade
Length

Stem
Length

Base
Width

Barb
Width

BarbLeng.
/Notch Dp

Notch
Open

2451

-

-

-

1.1

1.34

-

-

-

2900a

4.53

2.7

3.42

1.09

1.44

-

0.83

0.47

2901a

5.7

3.09

5.1

0.7

2.16

2.65

0.63

0.45

2901b

4.2

2.61

3.3

0.92

1.6

2.04*

-

-

2901c

4.12

2.65*

3

1.13

1.53

2.46

0.78

0.41

2902g

3.65+

2.63

2.88

0.74

1.76

2.24

0.53

0.4

3036

-

-

-

1.02

1.4

2.48

-

-

mean

4.64

2.74

3.5

0.96

1.6

2.37

0.69

0.43

SD

0.73

0.201

0.939

0.176

0.282

0.237

0.138

0.033

* estimated dimension
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Figure 11-1. Preforms and other Bifaces. a-e) Subovate preforms [#584, #550, #583, #585, #582];
f, h) Subtriangular preforms [# /196, # /198]; g) Medium biface [#3450].
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Figure 11-2. Middle Woodland Points. a,b,c,d) Norton Corner Notched [#3423, #3443, #3443,
#2931]; e) expanding stemmed, modified Norton ? [#3435]; f) Ross Barbed [#3430/3434]; g)
Chesser Notched [#2177]; h,j) Side Notched [#2452, #2215]; i) Snyders Corner Notched [#3443]; k)
Jack’s Reef Corner Notched [#/441].
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Figure 11-3. Middle Woodland Points. a) Paint Creek (obsidian) [#2939]; b) Ross Barbed
(obsidian) [#2978].
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Figure 11-4. Late Woodland Points. a- h) Jack’s Reef Pentagonal [#2902, #2902i, #2902d, #2902k,
#2902 #2902, #2902, #2902j, #2900b]; i- l) Jack’s Reef Corner Notched [#2901a, #2901b, #/197].
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1967:24). Raven Rocks, Belmont County, has yielded another association (Prufer 1981).
Outside of Ohio, this point type has been found associated with the Wayne Mortuary
Complex and the Ft. Wayne mound of the Springwells group (Halsey 1968:143) with the
Albee phase sites in west-Central Indiana (McCord and Cochran 1994), and Walkerton
phase sites of northwest Indiana (Faulkner 1960).
Norton Corner Notched
The Norton point (Figure 11-2a-d) was defined by Montet-White (1968:71,
Figure 28,1-2) as a relatively long narrow point in which diagonally oriented notches are
detached from the corners of a sub-ovate preform (foliate). The placement of the notches
is identical with Snyders corner notched, but the preforms differ in shape and size. The
examples from Mound City are essentially like the original Norton series from the
Norton mounds in preform shape, although they possess a much narrower base to stem
width dimension (Table 11-10). The form present at Mound City is called the “Shriver
variant.” Montet-White has the following comments about the type. “The notches
are narrow [and] they are oriented diagonally toward the long axis of the blade. The
notching flakes are detached from the corner of the base. This mode of notch placement
is identical to that of the typical Snyders point. It is a was to obtain a medium- sized
stem from a wide preform (Montet-White 1968:71).” The type series of 29 points from
the tombs in the Norton site mounds form the basis of the reference dimensions in Table
11-9 (Griffin et al 1970:167, Montet-White 1968:68).
Table 11-10. Norton Point Measurements.
Cat.#

Overall Max.
Blade
Length
Width
Length
Norton Mounds sample (N=29):

Stem
Length

Base
Width

Barb
Width

Barb Leng./ Notch
Notch Dp Open

Mean:
SD:

-

-

1.78
0.021

1.76
0.212

0.843
0.136

0.676
0.139

7.279
0.84

4.159
0.463

Mound City collection: a
2931

8.85

4.79

7.57

1.32

1.97

2.46

1.33

1.31

2949

-

3.83

-

1.35

2.03

2.38*

0.7

1.15

3023

-

4.2

-

-

2.01

-

0.9

-

3423

8.12

4.13

6.92

1.13

2.2

2.61

0.9

0.83

Mean:

8.48

4.24

7.24

1.27

2.05

2.48

0.96

1.1

a not including S 211 (S 744) from the Mound 3 cache. This small, broken example measures
6.07 cm long, stem length of 1.4 cm, base width of 2.08 cm and notch opening of 0.48 cm.

Norton points are known from a number of Hopewell sites in Ohio and
the Mississippi valley drainage. They have been recorded from Seip (Shetrone and
Greenman 1931: Figures 48,49), Russell Brown mound #2 of the Liberty Group (Seeman
and Soday 1980: Figures 8m,r), and from the Hopewell site itself (Shetrone 1925: Figure
61, Harkness 1982: Figure 25). An important dated series was found in Kamp Mound 9
(Montet-White 1968:149-150). Griffin (1965) describes what are probably two obsidian
Norton points in the Davis collect ion from Hopewell that are presently in the British
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Museum. Examples are present from Dubuque, Iowa (Braun et al., 1982: Figure 87b) and
from the Shrake group II (Braun et al. 1982: Figures 90a,b).
Justice (1995:204) places Norton points in his Affinis Snyder category which he
suggests differ from Snyder points primarily because “the blades of the former appear
drastically reduced in size relative to the haft dimensions.” In addition, the blades are
relatively thicker in cross section relative to width, with “regular flake scars emanating
from the blade margins” that indicate utilitarian use and recycling.
Paint Creek Corner Notched
The Paint Creek point (Figure 11-3a) was defined by Griffin (1965) as a narrow,
shallow, corner- notched type made on a long ovate preform (foliate), following MontetWhite’s classification of preforms. To quote from Griffin (1965:117) — “The base is
approximately half the width of the point. It is a style of point manufacture which has
antecedents in Late Archaic form and is related in a general way to the Snyders and other
corner- notched forms of Middle Woodland times.” A single Paint Creek specimen is
identified in this assemblage (Table 11-11).
Table 11-11. Paint Creek Point Measurements.
Cat.#

Overall
Length

Max.
Width

Blade
Length

Stem
Length

Base
Width

Barb
Width

Barb
Notch
Leng./
Open
Notch Dp

20.85

1.85

4.7

5.52

1.3

Mound City collection:
2939

22.7

10.28

1.25

Ross Barbed
The Ross point (Figure 11-2f, 3b) was named by Griffin (1965:117), defined by
Perino (1968), and further described by Harkness (1982). This point has diagonally
oriented notches made into the base of an ogival preform of the Liverpool type (MontetWhite 1968: Figure 47; Harkness 1982). According to Griffin (1965:117) — “While the
blade form may vary, the distinctive characteristic is the short, relatively narrow stem
and the broad barbs.” Examples are recorded from the Snyders group, Md 14 (Braun et
al. 1982: Figure 40), and from Hopewell Mound 25 (Braun et al, 1982: Figure 96a,b). The
Snyders specimen has been described in detail by Montet-White (1968:125-6). Three
examples are represented in this assemblage (Table 11-12).
Table 11-12. Ross Point Measurements .
Cat.#

Overall Max.
Length
Width
Mound City collection:

Blade
Length

Stem
Length

Base
Width

Barb
Width

Barb Leng./ Notch
Notch Dp
Open

2930

19.9

7.73

17.8

2.1

2.93

3.12

1.9

2

2978

19.8

7.22

18.5

1.3

2.24

2.26

2.6

2.7

3430

-

est 7.0+

-

-

2.05

2.35

2.17

2.15
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Snyders Corner Notched
The Snyders point (Figure 11-2i) is a broad, corner- notched point with diagonally
oriented notches located along the base. Montet-White (1968:71) defines this point as a
large ovate point. The axis of maximum width is located above the stem. To keep the
dimensions of the stem within the range of the utilitarian points the notches are placed
close to the base. The wide, protruding barbs are formed by the proximal section of the
lateral edges.
Justice (1995:201) indicates that the corner notches were produced by indirect
percussion with pressure flaked retouching along the notch margins, often with the
maximum notch width on the interior of the notch, yielding the distinctively bold
shoulder barbs described by Montet-White. Snyders Corner Notched points are found
throughout the Great Lakes region, as well as the Upper and Central Mississippi Valleys
and their tributaries. Perino (1969) suggests that the cache blades (i.e., North Points)
often found at Hopewell sites are performs for the production of Snyders points.
In addition, Montet-White (1968:71) defined a smaller subvariety of Snyders, the
Manker point. Although reduced in size, (cf. Justice 1995:254) Manker points have the
same hafting morphology and follow a similar manufacturing trajectory from preform
to finished stage. Both Montet-White and Justice (1995:201) suggest that the Manker
is a utilitarian version of the Snyders. It is also probable that the distinction between a
small Snyders and a large Manker point is obscure, at best, and resharpening and reuse
of plays a large role in the assignment of any point into one type or the other by the
archaeologist. A single example is represented in this assemblage (Table 11-13).
Table 11-13. Snyders Point Measurements.
Cat.#
3443

Overall
Length
-

Max.
Width
-

Blade
Length
-

Stem
Length
1.35

Base
Width
1.94

Barb
Width
2.23*

Barb Leng./ Notch
Notch Dp
Open
1.1
.85*

Descriptive Categories
Side Notched
This category includes all side notched point forms (Table 11-14). Locations are
the closed Middle Woodland midden of F35 in the disturbed fill of the Southeast Borrow
pit. The form suggests an Archaic Period age for the specimen although there is no hint
of such a component elsewhere at the site.
Table 11-14. Side Notched Point Measurements.
Cat.#
2215

Overall
Length
3.63+

Max.
Width
3

Blade
Length
-

Stem
Length
2.25

Base
Width
1.43

Barb
Width
-

Barb Leng./ Notch
Notch Dp
Open
0.67
0.72

2452

3.53+

-

1.42

2.15

1.41

1.65

0.95

0.78

2841

-

2.17

-

1

1.76

2.17

-

c0.50
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Isosceles Triangle
This category is essentially the same as the Madison point of the Mississippian
Period. All have broken tips; width at the base averages 2.08 cm. It appears earlier than
this period in Ohio. The isosceles triangle point was recovered from the Voss mound in
a context contemporary with the Broad triangular point and Jack’s Reef corner notched
(Baby, Potter and Mays 1966: Figure 9). This category is present only in the general
collection (Table 11-15, Figure 11-5).
Table 11-15. Tabulation of Points from the General Collection.
Category (possible type) number

N

Ovate, corner-notched, broad notches (Manker)

5

Subovate, contracting stem (Adena)

2

Subovate, expanding stemmed, barbless (modified Norton?)

1

Subovate, straight stemmed, flat base

11

Subtrianguloid, expanding stem, barbless (Copena)

2

Subtrianguloid, side-notched, medium/narrow notch, straight base

8

Triangular, broad with concave base (Levanna)

8

Triangular, narrow, isosceles with straight base (Madison)

13

Triangular, small, corner-notched

3

Trianguloid, expanding stem (Chesser)

2

Trianguloid, shallow diagonal notch (Jack’s Reef)

5

Trianguloid, side-notched, deep and high on blade

1

Trianguloid, side-notched, broad and shallow.

5

Broad Triangle with Concave Base
This category resembles the Levanna point of New York (Justice 1995:228;
Ritchie 1961:31; Perino 1968:48). The Levanna point is characteristically as nearly wide
as it is long (Perino 1968). Average length is 2.74 cm; width is 2.55 cm. This category is
represented in the collection from the Voss mound in contexts with Isosceles triangle and
Jack’s Reef Corner Notched points (Baby, Potter and Mays 1966: Figure 9). It is present
in Late Woodland Period contexts at Chesser cave (Prufer 1967:19), Wise Rockshelter
(Oplinger 1981) and the Blaine site (Prufer and Shane 1970:80-2). This category is present
only in the general collection (Table 11-15, Figure 11-5).
Barbless Expanding Stemmed Point
This category resembles the Copena point type from Tennessee (Cambron and
Hulse 1964:A20-20a; Justice 1995:204-207). One point (#3439) from the unprovenienced
collection measures 5.64 cm long, 2.31 cm broad at the base, and 0.8 cm in maximum
thickness (Figure 11-4 j, m). A basal fragment of a larger example (#3448e) from the same
unprovenienced collection is 3.81 cm broad at the base. The first falls within the metric
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Figure 11-5. Projectile Points from the General Collection. a, b) Isosceles triangle (Madison)
[#3453, #3451]; c, d) Broad, concave-base triangle (Levanna) [#3451, #3451]; e) Shallow broad
side-notched [#3451]; f) Corner-notched triangle [#3451]; g) Parallel-stemmed straightbased subovate [#3451],; h) Side-notched subtriangular [#3451]; i) [#3451]; j, m) Expanding
stemmed subtriangular (Copena) [#3439, #3448e]; k) Medium side-notched point with
straight base [#3451]; l) Small corner-notched ovate (Manker) [#2902e].
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description of the Copena points measured by Walthall (1973:77-8) from the Wright
village. The second is broader than any of the others in that assemblage.
Collection of Fire-shattered Remains
In the unprovenienced material is a large collection of bifacially worked
and unworked flint that is fire-shattered into many small fragments. This material
is presently catalogued under numbers #2909, 3433, 3434, 3442, and 3444. Several
distinctly different flint types are represented, including - but not limited to Harrison
county, blue- gray, jet black, and calcined white flints. The flint types are distributed
among all catalogue numbers, and if there were once had been some segregation by type
that organization has disappeared. At this point in time the collection has to be regarded
as a single entity, even though originally the collected was composed of several different
proveniences from different mounds.
In Mills’ text there is a passage describing a cache that bears a striking resemblance
to the blue- gray projectile point fragments (largely Norton) in this collection.
Burial number 3 lay well toward the north end of the mound [3]. The cremated
bones, with the ashes carefully sifted out, lay upon the floor without preparation.
Scattered over it and promiscuously about for several feet were numerous broken
arrow- and spear- points made from a bluish- gray highly fossiliferous flint,
presumably of the nodular limestone variety (Mills 1922:506).
Mills states elsewhere in his site report that These broken flint spear- points were particularly in evidence upon the central
floor of mound number 3, where many fragments showed that they were parts of
specimens 3 inches or more in width. These large and finely made spear- points,
a number of which apparently had been 12 inches or more in length, doubtless
were highly ceremonial as to usage. More than 20 pounds of broken spears were
found in this mound. Similar specimens of from 6 to 9 inches in length, were
found completely shattered by heat, with burials of mound number 7. (Mills
1922:523-4).
This collection can be divided into two groups, one consisting of 614 g of
shattered sections of a burnished jet black flint that was apparently prepared in some
way as one or more nodules (#3433). This lot of flint has been described by Harkness in
the following terms:
Virtually all [of the 73 core sections she counted] are heat disintegrated portions
of the same mass, which was not an established core but a large lump of a strange
black flint whose extant surfaces detectably ground. This is the only mass of the
material I have seen. The flint is resinous, with a velvety lustre, homogeneous
(as opposed to Flint Ridge black, which is darkly mottled), and carries a muddy
to orange colored cortex, similar in texture to that found on Indiana hornstone
[Harrison County chert], but finer grained. ... The Mound City assemblage
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carries three bladelets and one proximal portion, all of which show some degree
of heat damage (Harkness 1982:454-5).
Note that this exotic flint is probably Knox flint, which is a commonly used
material in eastern Tennessee. The core may be from a particular source of this formation
near Abington, West Virginia.
The second part consists of bifacially chipped shatter of the blue- gray chert
largely. Identifiable among the fragments are 23 base fragments, 16 tips, 15 barbs, 6 midsection fragments, 3 pieces having bases and barbs, and one stem. Most of the points
appear to represent the Norton variety, although one and possibly more Snyders points
are present (Figure 11-2 i).
A complementary collection of fire-smoked and heat-cracked pieces are in the
British Museum collection from Mound 3. The catalogue of the Blackmore Museum
display cases contained the following references to these remains from fire basin no. 1
under the entries for cases 34, 35 and 36. In case 34 “upon Tablets 17 to 22 are fragments
of leaf-shaped flint instruments, fractured by the heat to which they have been exposed.”
In case 35 “Upon Tablets 15 to 22 are leaf-shaped flint implements, all of which have
been exposed to the action of fire. No. 18 (cat no. S and D 14), No. 19 (S and D 12), No. 20
(S and D 11), No. 21 (S and D 10), and No. 22 (S and D 15), are good specimens, and are
nearly perfect.” In case 36 “Upon Tablet 15 and in the glass dish No. 26 are fragments of
leaf-shaped flint implements. Upon Tablet 16 is a barbed spearhead of obsidian. Upon
Tablets 17 to 21 are fragments of arrow- and spearheads of haline [sic] quartz greatly
injured from the heat to which they have been exposed. The specimens upon Tablets 20
and 21 are tolerably perfect. b Tablet 21 is part of a stemmed arrowhead of haline quartz;
c is a leaf-shaped arrowhead of the same material. (Stevens 1870:420-1).”
Crystalline Quartz Fragments
Of the large quantities of chipped crystalline quartz pieces reported by both
Squier and Davis (1848) and Mills (1922). Only one lot of 287 quartz splinters are present
in the NPS collection (#2910). No specific provenience information accompanies the
accession number, and thus it is not possible to attribute this collection to any one of the
several localities from which this material was collected. The weight of this collection lot
is 225.1g.
A similar collection of crystalline quartz in the British Museum is attributable
to Mound 3 and is described in Stevens catalogue of the display case contents in the
Blackmore Museum. From Mound 3 in Case 34 Stevens (1870:420) describes Tablet 25
(cat. no. S and D 730) as “a glass dish containing fragments of quartz crystals fissured
by heat, among which are some unfinished implements.” Again under Case 35 “in the
dishes No. 23 and 25 are some fragments of quartz crystals fissured by heat.” The latter
are catalogued in the BM as S 1281, 1282, and 1283 (for Blackmore S 232). Table 11-16
lists the lithic items in the British Museum collection, Figures 11-6 and 11-7 illustrate
selected artifacts.
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Table 11-16. Mound 3 Lithic Inventory in the British Museum Collection.
Cat.
no.
S716

Blackmore No.
no.
S177
2

Type [Material]

S178

1

distal tip, bladelet [Harrison County]

S19

1

complete biface, 7.33 x 2.74 cm

S26

1

complete biface, 8.40 x 4.42 cm

S27

1

complete biface, 7.01+ x 4.09 cm

S249

1

biface tip (fire-cracked)

S271

1

biface tip (fire-cracked)

S281

1

biface base & mid-section (fire-cracked), c. 6.0 cm wide

S238

1

biface near-tip

S280

1

biface mid-section (fire-cracked)

S726

S279

1

biface base & mid-section

S282

1

biface tip & mid-section

S727

S243

1

biface base (fire-cracked), 6.09 cm wide

S247

1

biface tip & mid-section

S728

S240

1

biface mid-section

S728a

S234

1

biface base?

S729

S239

1

biface tip (fire-cracked)

S246

1

biface base

S248

1

biface tip

S256

1

biface tip

S237

1

biface tip & mid-section

S276

2

biface fgts

S731

S13

1

biface tip

S277

1

biface base fgt

S732

S236

1

biface mid-section & base, 5.99 cm wide

S251

1

biface tip

S733

S14

1

complete, Long Ovate biface, 10.14 x 5.25 cm

S734

S12

1

complete, Ovate biface, 9.53 x 6.03 cm [white chert]

S735

S11

1

tip missing, Ovate biface, 10.5* x 7.30 cm [white chert]

S736

S10

1

broken, Long Ovate biface, 11.75 x 7.11 cm [white chert]

S737

S15

1

complete, Ovate biface [white chert, not "quartz"] 6.61 x 5.42cm

S738

S235

1

biface tip [white chert]

S242

1

biface mid-section [white chert]

S739

S175

1

incomplete, "Ross" [obsidian] biface: 5.40 x 4.40 cm

S740

S215

1

incomplete, Subovate biface [quartz] 6.66 x 4.44 cm

S220

1

lateral sect., Subovate? biface [quartz]

--

4

chips [quartz]

S717

S724

S725

S730

S741

broken bladelets [Harrison County]
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Table 11-16. Concluded.
Cat.
no.
S742

Blackmore No.
no.
-3

Type [Material]

S743

S202

1

biface base, Ovate? [quartz]

S203

1

biface lateral section, "Ross"? [quartz]

S210

1

base, Subovate biface [quartz] 3.69 cm wide

S205

1

biface tip

S211

1

biface lateral section, "Norton" 6.07 cm long

S212

1

complete, Subovate biface 5.57 x 3.3 cm

S744

biface tips, 4 mid-sections

SUMMARY OF BIFACES
This inventory of bifaces from this assemblage at Mound City represents an
incomplete record of the materials originally present at the site (Table 11-17). Despite the
problems of sampling and context, this inventory does provide some notion of the range
of morphological and technological variation found in the assemblage and allows
at least some baseline for comparison with the kinds of materials found at other
Hopewellian sites.
Table 11-17. Projectile Point, Preform and Biface Inventory.
Provenience

Cat.

No.

Type [Material] ( References )

Md 2, floor

——

1

"spear", base broken off, [Obsidian] (EMC 446)

Md 3, Bn#1

S739

1

"Ross" [Obsidian] ([Norton] FC 421 Griffin 1965: 117)

S737

1

Ovate biface [Mississippian?] (AM f.100)

——

3

unidentified [Quartz]

——

2-Jan

bushels frags [Quartz] (AM 151)

Md 3, B#3

——

x

biface frags - (EMC 506)

Md 7, B#3

——

1

"spear" 8" long [Obsidian] (EMC 485-6)

Md 7, B#4

——

1

"spear" frag [Obsidian] (EMC 486)

——

1

"spear" frag [Quartz] (EMC 486)

Md 7, B#9

——

x

biface frags [Quartz] (EMC 491)

Md 7, B#12

2930

1

Ross Barbed [Obsidian] (EMC f.55)

2978

1

Ross Barbed [Obsidian] (EMC 494) [Figure 11-3b]

Md 7, B#13

——

1

"spear" frags [Quartz] (EMC 496)

Md 8, XB#1

2900a

1

Jacks Reef Corner Notched [Zaleski]

2900b

1

Jacks Reef Pentagonal [Harrison County]

——

10

additional points (EMC 568)

Md 9, PM27

3483

1

biface [Zaleski?]

Md 12, B#2

2931

1

Norton [Flint Ridge] (EMC 459)

Md 12, Floor

2947b

1

biface fgt [unknown]

Md 12, F46

644a

1

biface fgt [Flint Ridge]

644d

1

biface fgt [Flint Ridge]
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Table 11-17. Continued.
Provenience

Cat.

No.

Type [Material] ( References )

644l

1

biface fgt [Flint Ridge]

2949

1

Norton [unknown]

2841

1

side notched [Upper Mercer]

2917a

55

fgts of 2+ bifaces, [Obsidian] (EMC 449)

2917b

3

biface fgts [Knife River]

Md 13, B#1

——

x

biface frags [Quartz] (EMC 449)

Md 13, B#2

——

1

"large pt" flint (EMC 451)

Md 13, B#3

2939

1

Md 13, B#3

3423

1

Paint Creek [Obsidian] (EMC f.53, Griffin1965:117) [Figure 113a]
Ross Barbed [Obsidian] (EMC f.54, Griffin1965: 117)

Md 13, B#3

3423

1

Norton [Dover] (EMC 451)

Md 12, Fill
Md 13, B#1

Md 13, B#5

——

x

biface frags [Quartz] (EMC 453)

——

x

biface frags [Obsidian] (EMC 453)

——

1

curved biface, 3" long [Obsidian] (EMC f.56)

Md 13, B#11

3430

1

Ross Barbed [Mississippian?] (EMC 455)

Md 13, F56

3113b

1

unidentified [Mississippian?]

3113c

1

Norton [Mississippian?]

3040f

1

biface fgt [unknown]

2347

1

biface fgt [Obsidian]

Md 13, Floor

2378

1

biface fgt [Obsidian]

Md 18, loc.?

——

x

biface fgts (EMC 523)

Md 13, Fill

Md 23, XB#1
Md 23, XB#2

B#20

S Embank, F35

---

1

"flint arrow-point" (EMC 570)

---

3

"unfinished flint arrow-points" (EMC 570)

2901a

1

Jacks Reef Corner Notched (Intrusive) [unknown]

2901b

1

Jacks Reef Corner Notched [unknown]

2901c

1

Jacks Reef Corner Notched [unidentified]

——

3

additional "barbed flint arrow-points" (EMC 571)

---

9

"un-barbed flint points" (EMC 571)

549

1

biface [unidentified] Brown & Baby 1965

550

1

biface [unknown] Brown & Baby 1965

582

1

biface [Harrison County] Brown & Baby 1965

583

1

biface [unknown, exotic] Brown & Baby 1965

584

1

biface [Plum Run] Brown & Baby 1965

585

1

biface [Harrison County] Brown & Baby 1965

586

1

biface [unidentified] Brown & Baby 1965

587

1

biface [unidentified] Brown & Baby 1965

591

1

biface [unidentified] Brown & Baby 1965

600

1

biface [unidentified] Brown & Baby 1965

2215

1

Side notched [unknown]
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Table 11-17. Concluded.
Provenience

Cat.

No.

Type [Material] ( References )

Grid C, dist.

2268

1

point tip [Harrison County]

Grid C, dist.

2332

1

point tip [Harrison County]

SE Embank Fill

2177

1

Chesser

SE Embank,
restor.fill
SE Embank,
restor.fill
SE Embank,dist

573

1

mid-section [unknown]

678

1

Chesser [Harrison County]

3023

1

point blade (Norton?) [Harrison County]

SE Embank,
restor.fill
SE Borrow pit,
original fill
Pit feat (F19)

2451

1

Jacks Reef Corner Notched [unknown]

552

1

Triangular biface [Cedarville-Guelph]

429

1

biface [unidentified] (Brown & Baby 1965

SE Borrow pit,

566

1

biface mid-section [Delaware]

dist.fill

2172

1

point blade [Cedarville-Guelph]

"

2452

1

Side notched [Zaleski]

"

3435

1

Chesser

"

3545

1

Jacks Reef Corner Notched [unidentified]

Outside SE Emb

3036

1

Jacks Reef Corner Notched [unknown, exotic]

Extramural,SW

3450

1

biface [Upper Mercer]

# This point is not the same as the Ross Barbed illustrated in Mills (1922: Fig. 55) although it is
cataloged 260/133, the same as #2978.
FC = Flint Chips, by Stevens 1870
AM = Ancient Monuments of the Mississippi Valley by Squier and Davis 1848
EMC = Exploration of the Mound City Group by Mills
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Figure 11-6. Mound 3 bifaces from the Davis Collection, British Museum. These white cherts
include Burlington chert pieces. The rightmost is heat-treated.
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Figure 11-7. Mound 3 bifaces from the Davis Collection, British Museum. All except bottom right
hand piece are made of quartz crystal. Note the Ross biface fragment in the upper right hand
corner (mid-line of point is askew).
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BLADELETS
Terminology The term bladelet is used in this report to refer to a specific flake
tool manufactured from a specially prepared core (Figure 11-8, 11-9, 11-10). Historically,
the characteristic tool form we call bladelet has been given many descriptive labels,
including cutting tools (Squier and Davis 1848), knife (Fowler 1952:156; Mills 1907:177),
ribbon knife, flake knife (Mills 1922:524; Struever 1968:294), blade (Montet-White
1968), prismatic blade (Pi-Sunyer (1965), bladelet (Baby and Langlois 1979), and lamellar
flake (Wiant and McGimsey 1986). Our use of bladelet conforms with modern usage
in Hopewellian studies in general, (e.g. Montet-White 1963, 1968, Genheimer 1996:94;
Greber, Davis & DuFresne 1981, Harkness 1982; Jeske 1989; Odell 1994) although
blade and bladelet are often used interchangeably. We use bladelet rather than blade to
distinguish the tool form from the cutting section of a bifacial tool.
Descriptively the bladelet designation for the Hopewellian prismatic blade does
not quite conform to the convention of the Old World. The distribution of blade/bladelet
widths for Middle Woodland tools crosses the conventional boundary between the large
(blade) and small (bladelet) categories established for the Old World (e.g., Tixier 1974).
Harkness (1982:1957) found that 17% of the total distribution of these specialized flake
forms are greater than 1.2 cm in maximum width; technically outside the distribution of
bladelet widths as conventionally determined. More relevant to the current study is that
there is no utility in such a distinction in eastern North America, where no relationship
between size and function has been demonstrated (cf. Jeske et al. 1988; Odell 1985). Size
differences among samples from Middle Woodland contexts consist of differences in
means and variance rather than between micro and macro assemblages. For all practical
purposes the categories of blade and the bladelet cannot be distinguished.
The use of bladelet also avoids the pitfalls of a morphofunctional typology. Early
use of the term knife or ribbon knife ascribed a function to the tools for which there
was little empirical evidence. A few functional studies on bladelets from both Ohio
(e.g. Genheimer 1996; Lemons and Church1998; Lepper and Yerkes 1997; Yerkes 1990
2003, 2009) and Illinois (e.g., Jeske et al. 1988; Odell 1985, 1994; Yerkes 1990) have been
conducted. These studies have included both low-power (Odell 1985, 1994) and high
power microscopic approaches (Jeske et al. 1988; Yerkes 1990, 2003, 2009). The general
result of these studies shows that bladelets were multifunctional tools, standardized in
form, that provided ease of use when unretouched, or that were easily retouched into
a number of specialized configurations. Yerkes (2003:24) echoes Jeske (1989) when
he states, “They seem to be an example of standardized tools, but microwear analysis
suggest [sic] that they were not specialized tools.” However, some are less convinced in
the standardized aspects of bladelets (Nolan et al. 2007:322). Unretouched bladelets were
generally used for cutting meat and other soft materials (e.g., Odell 1994:105, Jeske et al.
1988:209). Bladelets were also retouched and used to scrape and pierce hide; scrape and
drill bone, antler and shell; incise or whittle bone, wood, and antler; and to plane bone
and shell (Jeske et al. 1988:210-212; Yerkes 1990). Odell (1994) noted different patterns of
use on tools from ceremonial contexts at Napoleon Hollow and the village component
at Smiling Dan, suggesting differences in tool function based on social context. Odell’s
suggestion echoes those of Baby and Langlois (1979), Hofman (1987), and Jeske (1989).
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Figure 11-8. Bladelet Definitions and Measurement Locations. (after Greber, Davis & DuFresne
1981: Figure 2).
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Figure 11-9. Bladelets. a) #2350a, b) #2935a, c) #2276g, d) #2276b, e) #2795d, f) #2935e,
g) #2935d, h) #2795b, i) #2795c, j) #2935c, k) #2919b, l) #2795h. Mound 8, Burial 3 (b, f,
g, j); Mound 12, Feat. 3 (k); Mound 12, Feat. 5 bottom (e, h, i, l); and Midden Feat. 35
(a, c, d).
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Figure 11-10. Bladelets in Primary Contexts. a) #3533, Md 14, Floor [Harrison Co.]; b) c) d)
#3532, Md 14 floor [Flint Ridge]; e) #3534, Md 14 floor [Flint Ridge]; f) #2919, Md 12, Feat.
3 [Harrison Co.]; g) #3535, Md 14, floor [Harrison Co.]

History of Mound City bladelet studies
Little work has been done on bladelets from Mound City heretofore, although
these tools were recognized as "cutting tools" by Squier and Davis (1848). According to
Mills (1922:524):
Flake knives and the flint core which they were struck off were not particularly
abundant, but rather general in their occurrence. ... They were found with the
cremated burials in mounds 3, 7, 8, 13 and 18.
Of those cited by Mills only 8 bladelets from Burial 3, Mound 8, remain (or are
specifically catalogued) in the collection. Two of these are of Harrison county flint,
which is the same flint type as the core that accompanied these bladelets. Harkness
(1982) had access to only 17 bladelets for her study of core and bladelet technology from
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Ohio Hopewell sites. A study of selected Mound City bladelets was included as part of a
survey at the site (Ruby and Troy 1996).
Description and Analysis
The 260 bladelets discussed in this chapter were recovered from mound and
midden context, as well as disturbed context, at Mound City (Tables 11-18-19). The
distribution of bladelets is essentially equal across all three categories: there is no
indication that bladelets were recovered in either mortuary or nonmortuary contexts
preferentially. Two specific proveniences, however, provided the lion’s share of materials
from undisturbed contexts: Mound 12 and Feature 35, each with approximately 16% of
the total assemblage.
Table 11-18. Inventory of Bladelets.
Cat.no.

Length

Width

Thickness

Section

Used

Broken

Raw Material

Mound 3, Burial 3? :*
Mound 4, area:
715

-

0.13

0.3

distal

-

x

Flint Ridge

750

-

1.19

0.2

proximal

x

x

Unknown-exotic

756

-

2.14

0.54

midsect

-

x

Unknown-exotic

1.02

0.4

-

x

hs

Unknown

-

-

Unknown

Mound 7, Location? :*
Mound 7, area:
3424

5.87

Mound 8, Burial 3:
2935a

5.07

1.14

0.36

-

2935b

-

1.06

0.19

distal

-

x

Harrison County

2935c

5.5

1.27

0.34

-

-

-

Unknown-exotic

2935d

5.97

1.56

0.45

-

x

-

Unknown-exotic

2935e

5.31

1.51

0.34

-

a

-

Flint Ridge

2935f

4.85

-

0.27

-

-

hs

Zaleski

2935g

-

1.21

0.3

distal

-

x

Unknown-exotic

2935h

8.65c

2.37

0.86

-

-

-

Harrison County

1.83

0.44

distal

x

x

Harrison County?

1.65

0.63

-

-

-

Ste. Genevieve

1.31

0.51

distal

-

x

Unknown?

0.67

-

x

-

Ste. Genevieve?

0.36

-

-

x

Unknown?

Mound 8, area:
3466

-

Mound 8, Post mold 11:
3467

5.35

Mound 9, floor:
3486

-

Mound 9, Post mold 29:
3485

6.52

2.65

Mound 9, Post mold 49:
3482

3.72

1.66
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Table 11-18. Continued.
Cat.no.

Length

Width

Thickness

Section

Used

Broken

Raw Material

0.34

distal

x

x

Harrison County

Mound 10, Feature 12:
497

-

1.43

Mound 11, Post mold 15:
3517

-

1.1

0.25

distal

-

x

Unknown

3520

-

-

0.33

midsect

-

hs

Unknown

3522

4.29

1.9

0.42

-

-

hs

Harrison County?

Mound 11, Post mold 25:
2924

-

1

0.18

midsect

-

x

Harrison County

3511

-

1.82

0.22

proximal

-

x

Unknown?

3514

-

0.8

0.24

proximal

-

x

Unknown

0.53

distal

-

x

Ste. Genevieve

Mound 11, Post mold 27:
3506

-

1.84

Mound 11, Post mold 109:
3504

-

2.62

0.34

proximal

-

x

Harrison County?

3505

-

1.87

0.3

proximal

x

x

Harrison County

Mound 12, Burial 1:
2861a

-

-

0.3

distal

-

x

Delaware

2861b

-

1.35

0.36

distal

-

x

Unknown

Mound 12, fill:
2804b

-

1.74

0.36

distal

x

x

Harrison County

2840

-

1.53

0.23

proximal

-

x

Harrison County

2948

-

1.86

0.52

distal

-

x

Harrison County

Mound 12, Post mold 5:
2800a

7.02

1.64

0.4

-

-

-

Harrison County

2800b

5.29

2.21

0.4

-

x

-

Harrison County

2800c

-

1.15

0.27

distal

x

x

Harrison County

Mound 12, Feature 3:
2919a

8.06

2.73

0.79

-

x

-

Unknown

2919b

6.13

1.24

0.37

-

x

-

Harrison County

2919e

-

1.21

0.29

midsect

-

x

Unknown

2919g

-

1.15

0.29

midsect

-

x

Harrison County

2919j

-

1.93

0.45

midsect

-

x

Unknown

2919o

-

-

-

distal

-

x

Harrison County

2919t

-

-

-

midsection

-

x

Harrison County

2919v

-

1.48

0.25

proximal

-

x

Harrison County

2919z

3.72

1.94

0.41

-

-

-

Unknown

2919aa

4.14

1.69

0.36

-

x

-

Unknown

2919ii

-

1.12

0.24

proximal

-

x

Harrison County
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Table 11-18. Continued.
Cat.no.

Length

Width

Thickness

Section

Used

Broken

Raw Material

2919kk

-

-

-

distal

-

x

Unknown

2919pp

-

1.2

0.26

midsect

-

x

Harrison County

Mound 12, Feature 3 upper:
2844c

-

0.96

0.19

proximal

-

x

Harrison County

2844q

-

0.99

0.29

midsect

-

x

Unknown?

Mound 12, Feature 4:
2952b

-

1.05

0.28

distal

-

x

Harrison County

2952d

-

-

-

midsection

-

-

Unknown

2952e

-

1.85

0.35

distal

-

x

Harrison County

Mound 12, Feature 5 bottom:
2795a

-

1.28

0.42

proximal

x

x

Harrison County

2795b

7.17

2.18

0.51

-

-

-

Harrison County

2795c

5.74

2.21

0.6

-

-

-

Harrison County

2795d

4.3

2.33

0.44

-

-

-

Harrison County

2795e

4.13

1.46

0.31

-

x

-

Harrison County

2795f

-

2.25

0.67

distal

-

x

Harrison County

2795g

-

1.63

0.57

distal

-

x

Knife River

2795h

3.05

1.81

0.5

-

-

-

Harrison County

2795i

-

1.47

0.37

-

-

x

Unknown

2795j

-

1.28

0.38

distal

-

x

Harrison County

2795l

4.44

2.01

0.11

-

-

-

Knife River

2795n

4.86

1.52

0.34

-

-

-

Harrison County

2795r

-

1.18

0.44

midsect

-

x

Knife River

2795w

-

2.22

0.8

midsect

-

x

Unknown

2795z

-

1.61

0.48

midsect

-

x

Harrison County

Mound 13, area:
2423

-

1.83

0.62

midsect

x

-

Harrison County

3040e

-

0.38

0.31

distal

-

x

Harrison County

3040g

-

1.68

0.51

midsect

x

Knife River

3040n

5.1

2

0.21

-

-

-

Harrison County

3079

-

1.88

0.44

midsect

-

-

Harrison County

Mound 13, Post mold 8:
2400b

-

1.11

0.27

distal

-

x

Harrison County

2400c

-

1.39

0.28

distal

-

x

Harrison County

2400d

-

1.12

0.22

proximal

x

Unknown-exotic

1.24

0.31

proximal

-

x

Harrison County

2.57

0.5

proximal

x

x

Harrison County?

Mound 13, Post mold 107:
2461

-

Mound 14, Floor:
3532

-
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Table 11-18. Continued.
Cat.no.

Length

Width

Thickness

Section

Used

Broken

Raw Material

3533

-

1.64

0.45

proximal

x

x

Harrison County?

3534

-

1.84

0.66

proximal

x

x

Flint Ridge

3535

-

1.3

0.44

proximal

x

x

Flint Ridge

Mound 18, Location? :*
Midden, Feature 4 [z]:
326

-

2.14

0.34

proximal

-

x

Harrison County

330

-

1.29

0.43

distal

-

x

Unknown

349c

-

2.58

0.74

distal

x

x

Ste. Genevieve

443g

-

2.22

0.56

distal

-

x

Ste. Genevieve

443i

-

1.75

0.46

proximal

x

x

Harrison County

443p

3.68

1.47

0.29

-

-

-

Harrison County

603b

-

1.64

0.36

midsect

x

x

Harrison County

2175a

-

1.88

0.39

midsect

x

x

Knife River

2175d

3.73

1.33

0.62

-

-

-

Harrison County

2185

-

1.29

0.24

proximal

-

x

Harrison County

2196a

-

-

0.37

proximal

-

hs

Delaware

2196b

-

1.19

0.27

distal

x

x

Unknown

2197b

3.80c

1.5

0.57

-

-

x

Delaware

3178

-

1.48

0.38

midsect

x

x

Harrison County

3254

-

1.31

0.31

proximal

-

x

Harrison County

3255

-

1.34

0.27

proximal

x

x

Harrison County

3252

5.96c

2.23

0.54

-

x

hs

Harrison County

3253

4.21c

1.3

0.38

-

-

hs

Unknown

Midden, Feature 35 [z]:
2098

4.04

1.05

0.28

-

-

-

Unknown

2212

-

1.87

0.42

proximal

-

x

Unknown

2241b

-

2.09

0.3

proximal

-

x

Harrison County

2241c

-

1.39

0.3

distal

-

x

Unknown

2241d

-

1.44

0.38

distal

x

x

Unknown

2243a

-

1.51

0.28

proximal

x

x

Harrison County

2243b

-

1.72

0.27

proximal

-

x

Unknown

2243c

-

2.1

0.21

proximal

x

x

Flint Ridge

2243d

-

1.62

0.21

midsect

-

x

Harrison County

2244b

4.09

1.24

0.47

-

x

-

Unknown

2245a

4.32

1.56

0.4

-

-

-

Harrison County

2245b

-

2.56

0.31

proximal

x

-

Unknown

2245c

3.13

1.35

0.23

proximal

-

-

Unknown

2246

-

1.3

-

distal

x

hs

Unknown
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Table 11-18. Continued.
Cat.no.

Length

Width

Thickness

Section

Used

Broken

Raw Material

2273

-

0.81

0.3

distal

-

x

Unknown

2276a

-

1.3

0.28

midsect

x

x

Unknown

2276b

3.81

1.35

0.31

-

-

-

Harrison County

2276c

3.1

1.39

0.24

-

-

-

Harrison County

2276d

3.21

1.47

0.42

-

-

-

Harrison County

2276e

-

1.53

0.22

proximal

-

x

Unknown

2276f

4.17

1.22

0.37

-

-

-

Harrison County

2276g

3.71

1.71

0.26

-

-

-

Harrison County

2276h

3.54

-

0.25

-

-

hs

Harrison County

2276i

-

1.24

0.33

proximal

-

x

Harrison County

2276j

-

1.23

0.23

distal

-

x

Harrison County

2278a

4.02

-

0.39

-

-

hs

Harrison County

2278b

-

1.53

0.47

distal

-

x

Unknown

2278c

-

2.1

0.48

proximal

-

x

Unknown

2278d

-

1.31

0.3

proximal

-

x

Unknown

2278e

-

0.89

0.39

proximal

-

x

Unknown

2278f

-

0.91

0.3

proximal

-

x

Unknown

2278h

4.56

1.45

0.38

-

-

-

Unknown

2278i

-

1.01

0.32

distal

-

x

Harrison County

2278j

3.35

1.85

0.33

-

x

-

Harrison County

2278k

-

1.37

0.47

distal

w

hs

Harrison County

2278l

4.05

1.97

0.35

-

x

-

Harrison County

2279f

4

2.29

0.51

-

x

-

Unknown

2350a

4.47

1.85

0.47

-

x

-

Unknown

2350d

-

1.51

0.29

midsect

-

x

Ste. Genevieve

2350e

-

1.14

0.33

proximal

-

x

Harrison County

2350f

-

-

0.37

midsect

-

x

Harrison County

2351b

-

1.93

0.41

proximal

x

x

Harrison County

2351h

-

1.15

-

midsect

-

hs

Harrison County

2351i

3.44

1.09

0.46

-

-

-

Harrison County

Midden, Feature 36 [z]:
2270a

-

1.41

0.32

midsect

x

x

Unknown

2270b

3.96

1.74

0.3

-

x

-

Unknown

2271b

-

1.82

0.68

midsect

-

hs

Harrison County

2271d

-

1.31

0.52

midsect

-

x

Unknown

2333a

-

1.33

0.3

distal

-

x

Knife River

2333b

-

0.7

0.11

proximal

-

x

Unknown-exotic

2333d

-

1.47

0.35

distal

-

x

Harrison County
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Table 11-18. Continued.
Cat.no.

Length

Width

Thickness

Section

Used

Broken

Raw Material

2333e

4.18

2.28

0.75

-

-

-

Unknown

2333g

-

-

-

midsect

-

hs

Harrison County

2333h

3.05

1.04

0.63

-

-

x

Harrison County

2334m

-

1.46

0.65

distal

-

x

Harrison County

2344a

-

1.64

0.55

proximal

-

x

Flint Ridge

2344d

-

-

0.43

midsect

-

x

Harrison County

2344e

-

-

0.27

midsect

-

hs

Harrison County

3364

3.71

1.5

0.29

-

-

-

*

3365p

5.75

2.11

0.41

-

w

-

Unknown

3366

-

1.83

0.37

distal

-

x

*

distal

x

x

Unknown-exotic

Southeast Borrow Pit, Rock-heating Feature (F18):
2474

-

2.6

0.53

Southeast Borrow Pit, Original Fill:
556

-

2

0.7

proximal

x

-

Harrison County

574

-

1.75

0.43

proximal

x

x

Harrison County

575

-

0.62

0.38

midsect

x

x

Harrison County

684

2.41

0.55

0.23

-

-

-

Flint Ridge

Midden, Outside of Southeast Embankment:
2994

6.78

1.14

0.32

-

x

-

Flint Ridge

3187

-

1.36

0.35

midsect

x

x

Flint Ridge

3422

-

74

0.2

proximal

-

x

Flint Ridge

Southeast Embankment, Restoration Fill, Disturbed:
446a

-

1.76

0.55

midsect

x

x

Harrison County

446b

4.25

2.08

0.84

-

x

-

Delaware

446c

-

1.41

0.42

midsect

x

hs

Unknown

447b

-

1.91

0.4

proximal

-

x

Harrison County

447c

-

1.73

0.29

proximal

-

x

Ste. Genevieve

451

-

1.32

0.43

distal

x

x

Harrison County

485

4.44

1.13

0.35

-

x

-

Unknown-exotic

3164

3.48

1.14

0.53

-

-

-

Ste. Genevieve

486a

6.50c

1.92

0.98

-

x

-

Harrison County

486e

2.56

1.32

0.4

-

x

-

Harrison County

548b

4.51

2.21

0.38

-

-

-

Harrison County

571a

4.54

1.87

0.74

-

-

-

Harrison County

3177

-

0.8

0.3

midsect

-

x

Harrison County

572

-

1.52

0.37

proximal

x

x

Boyle

601b

-

-

0.71

midsect

-

hs

Delaware

2168b

4.77c

1.95

0.75

-

x

-

Unknown
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Length

Width

Thickness

Section

Used

Broken

Raw Material

2168d

-

3.26

0.73

distal

x

x

Harrison County

2169

-

1.28

0.33

distal

-

x

Ste. Genevieve

South Embankment (Grid C), Disturbed :
2206

-

2.01

0.54

midsect

x

x

Harrison County

2207

5.71

1.8

0.72

-

-

-

Harrison County

2247

4.19

0.93

0.27

-

-

-

Flint Ridge

2309

-

2.55

0.52

midsect

x

x

Mississippian?

2310a

-

1.89

0.34

proximal

x

x

Flint Ridge

2310b

-

1.54

0.41

proximal

x

x

Upper Mercer

2314

-

1.56

0.23

proximal

-

x

Harrison County

2335b

-

1.9

0.45

midsect

x

x

Harrison County

2336

-

-

0.56

midsect

-

x

Unknown

3361

5.45

1.76

0.52

-

-

-

Harrison County

3365

5.59

1.81

0.52

-

-

-

Harrison County

2358

-

1.46

0.24

midsect

-

x

Harrison County

2366b

-

1.97

0.52

proximal

x

x

Delaware

2464b

-

1.2

0.19

distal

-

x

Unknown

3385

-

-

0.44

proximal

-

hs

Unknown

2465a

-

1.54

0.32

proximal

-

x

Harrison County

2466b

-

1.84

0.31

proximal

-

x

Harrison County

3360

-

1.7

0.5

distal

x

x

Harrison County

2335

-

1.93

0.47

proximal

x

x

Harrison County

3386

3.83

1.2

0.28

-

-

-

Harrison County

3388

6.02

1.07

0.42

-

-

-

St. Louis ?

3387

5.32

1.1

0.37

-

-

hs

Unknown

2466a

6.21

1.23

0.43

-

-

-

Unknown

2469a

-

1.18

0.33

proximal

-

x

Harrison County

2469b

5.05

1.09

0.26

-

x

-

Unknown

2472b

-

1.86

0.68

distal

-

x

Boyle

Southeast Borrow Pit, Recent Fill & Disturbed:
448

-

1.13

0.25

midsect

-

x

Harrison County

465

-

1.9

0.55

proximal

-

x

Delaware

468b

-

-

-

midsect

-

hs

Harrison County

469

-

1.31

0.35

proximal

-

x

Unknown

3171

-

1.96

0.45

proximal

x

x

Harrison County

504a

-

1.22

0.3

proximal

x

x

Harrison County

506

-

2.25

0.66

midsect

x

x

Harrison County

537

-

1.15

0.25

proximal

x

x

Flint Ridge
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Table 11-18. Continued.
Cat.no.

Length

Width

Thickness

Section

Used

Broken

Raw Material

553

-

1.16

0.27

midsect

-

x

Delaware

597

-

1.25

0.39

midsect

-

x

Harrison County

611a

-

1.48

0.46

midsect

-

x

Unknown

3182

-

0.97

0.23

distal

-

x

Harrison County

3185a

-

1.55

0.32

proximal

x

x

Harrison County

614b

3.1

0.66

0.26

-

-

-

Flint Ridge

632

4.06

0.95

0.3

-

-

w

Flint Ridge

2184a

-

1.34

0.26

proximal

x

x

Unknown

3258

-

1.54

0.28

midsect

x

x

Harrison County

3259

-

1.36

0.4

proximal

x

x

Flint Ridge

3033a

-

1.1

0.41

distal

-

x

Unknown

3033b

-

1.45

0.59

distal

-

x

Unknown

3033d

-

1.7

0.48

proximal

x

x

Unknown

3033f

-

1.02

0.4

midsect

-

x

Harrison County

3033g

-

0.73

0.29

proximal

-

x

Unknown

3436

4.83

1.31

0.36

-

x

-

Flint Ridge

454

-

1.59

0.39

midsect

-

hs

Harrison County

478

-

1.82

0.36

proximal

x

x

Unknown-exotic

545

-

0.91

0.27

midsect

-

hs

Harrison County

618

-

1.21

0.34

distal

x

x

Flint Ridge

639

-

1.05

0.4

midsect

x

x

Harrison County

655

4.23

1.37

0.3

-

x

-

Harrison County

Southeast Embankment, Inside Corner area, disturbed:
665b

3.85

1.86

0.51

-

-

-

Harrison County

665j

3.75

1.93

0.52

-

-

-

Unknown

692

-

1.76

0.62

proximal

x

x

Harrison County

3028g

4.83

2.02

0.44

-

x

-

Delaware

3018

-

1.71

0.34

distal

-

x

Harrison County

3028a

-

2.38

0.37

proximal

x

x

Knife River

3028c

-

0.57

0.24

distal

-

x

Unknown

3028e

-

1.06

0.3

distal

-

x

Unknown-exotic

3028i

-

1.55

-

midsect

-

hs

Ste. Genevieve

Unprovenienced:#
2941a

4.73

2.03

0.36

-

x

-

Harrison County

2941b

-

1.27

0.53

distal

-

hs

Unknown-exotic

2941c

3.88

0.91

0.27

-

-

-

Harrison County

2941d

6.62

1.7

0.38

-

-

-

Harrison County

2941e

4.66

1.51

0.3

-

x

-

Harrison County?
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Table 11-18. Concluded.
Cat.no.

Length

Width

Thickness

Section

Used

Broken

Raw Material

2941f

-

1.09

0.4

distal

-

x

Harrison County?

2941g

5.12

1.19

0.33

-

-

-

Unknown-exotic

2941h

-

1.2

0.29

midsect

-

xw

Unknown-exotic

2941i

-

1.06

0.34

proximal

-

x

Unknown-exotic

*
#

indicates mounds listed by Mills (1922: 524) as yielding blades, for which there is no record in
the catalogued collection.
includes pieces belonging to grave lots in 1920-21 dig.

c

measurement with cortex

a

smeared with red ochre

hs

heat shattered

w

worked end

Table 11-19. Frequency Breakdowns of Bladelets by Provenience and Raw Material.
Provenience

Count

%

Raw Material

Count

%

Mound 4

3

1.2

Boyle

2

0.8

Mound 7

1

0.4

Delaware

9

3.5

Mound 8

10

3.8

Flint Ridge

18

6.9

Mound 9

3

1.2

Harrison County

122

46.9

Mound 10

1

0.4

Harrison County?

7

2.7

Mound 11

9

3.5

Knife River

7

2.7

Mound 12

41

15.8

Mississippian?

1

0.4

Mound 13

9

3.5

St. Louis

1

0.4

Mound 14

4

1.5

Ste. Genevieve

9

3.5

Midden Outside SE Emb 3

1.2

Ste. Genevieve?

1

0.4

Midden, F 4

18

6.9

Upper Mercer

1

0.4

Midden, F 35

44

16.9

Zaleski

1

0.4

Midden, F 36

17

6.5

Unknown

66

24.9

SE BP, Dist Fill

30

11.5

Unknown-exotic

15

5.8

SE BP, F18

1

0.4

SE BP, Orig Fill

4

1.5

SE Emb Dist Fill

18

6.9

SE Emb, Corner Dist

9

3.5

South Emb, Disturbed

26

10

Unprovenienced

9

3.5

Totals

260

100

260

100

290
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Inspection of the bladelets
shows that the Mound City collection
are anomalous compared with other
measured Middle Woodland collections
Number
82
242
250
from Ohio and are closer to bladelets
Mean
46.09
15.3
3.97
measured from Illinois sites (Table
SD
11.25
4.66
1.45
11-20, Figure 11-11). The Mound City
bladelet mean length of 4.66±1.20 cm,
Minimum
24.1
1.3
1.1
width of 1.53±47 cm and thickness of
Maximum 80.6
32.6
9.8
0.40 ±.14 cm places the comments on
Ohio bladelets by Greber et al. (1981)
in new light. The most revealing dimension is width. Although both narrow and wide
bladelets are present, the weight of distribution lies toward wider and thicker bladelets
than those measured from other Ohio sites (see Nolan et al. 2007:316). For example, the
Liberty sample has an average width of 1.16 ± .33 cm (Greber et al. 1981); The Garden
Creek Mound 2 sample (mean 1.05 ± .14 cm) (Keel 1976); McGraw .97 ± .28 mm (PiSunyer
1965); Turner Mound 1 (1.14 ± .2.7 mm) (PiSunyer 1965); the Turner Workshop 1.2 ±.04
(Nolan et al. 2007). The Mound City sample resembles the Snyders site distribution in
maximum width (1.70 ± .44 cm) (Greber et al. 1981). The FisherGabert bladelet widths
from Missouri are 1.35 ± .30 cm (Reid 1976). The similarity of blade widths to Illinois,
rather than Ohio values, is undoubtedly related to the large number of bladelets made
from Harrison County cherts, discussed below. The histogram for widths is essentially
bimodal and combines the values typical for Ohio and Illinois.
Table 11-20. Summary Statistics for Bladelets
(mm).
Length Width
Thickness

The bladelets at Mound City come from a variety of chert sources, both exotic
and local. Raw material identifications were originally completed by Jeske, with
corroboration by Kent Vickery and Lawrence Kimball (cf. Vickery 1996). Cherts that
were not recognized as a well-defined type were placed into one of two categories:
unknown or unknown exotic. Unknown cherts were those that could not be identified,
but which also appeared to be materials found in local till and outwash deposits.
Unknown exotic was material that was unknown from local till and outwash deposits,
or which appeared to be a variant of a known exotic chert. Exotic is defined here as
material located 50 km or more from Mound City. Exact distances from the site are
approximate, given that materials outcrop at more than one geographic location. The
50 km distance is arbitrary—35 km was used in Jeske’s (1989) analysis, but the results
based on raw material usage are essentially unchanged. Of the eight identifiable sources,
exotic materials clearly predominate.
The pattern of raw material acquisition shows directionality and a preferential
nature (Figures 11-12-13.). Material acquisition for bladelets was clearly oriented towards
the west, particularly southern Indiana, but including Missouri and North Dakota. The
proportions of materials recovered are not correlated with distance, suggesting that
Mound City occupants used specific trade connections or went to specific locations
to collect their materials. In other words, the pattern is not consistent with down-theline trade of materials through a network of trading partners, a situation out of step
with both older and recent models of Hopewellian domestic production and localized
intercommunity exchange (cf. Dancey and Pacheco 1997; Struever and Houart 1972;
Peoples et al. 2008).
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Figure 11-11. Histograms Bladelet Measurements of the Pooled Sample (cm).
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Raw Material
Figure 11-12. Bladelet raw material sources by distance.
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Figure 11-13. Distribution of bladelet frequency by distance.
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Intrasite comparison of the metric values for bladelets demonstrates that there
is no difference in width or thickness between mound and habitation proveniences, but
that the bladelets from mound context are significantly longer (Figure 11-14). Since there
is no real statistical significance between local and exotic cherts in metric values (Figures
11-15-16-17), the difference in length would appear to be associated with context of use,
rather than raw material.
Overall, the use of bladelets indicates that they are generally expediently used
and discarded, regardless of raw material source or provenience (cf. Jeske 1989). The
relative ease with which bladelets break is suggested by the lack of correlation between
broken blades and use wear (Table 11-21-22). There are no statistical differences in
breakage patterns or use wear on bladelets based on raw material (Tables 11-23). There
is no difference in use wear or breakage based on provenience (Table 11-24). Bladelets
are more likely to be used until broken or shattered by fire in midden context compared
to the mounds, but not significantly (Table 11-25). Jeske (1989) suggested that the
expected economics of raw material value and use (i.e., exotic items should be used more
conservatively) does not apply in mound context with tools in general. More specifically,
Jeske argued that bladelets themselves are already economical tools, and should be
expediently discarded. The economizing of raw material we might expect to see in
exotic versus local materials is expressed in the production of bladelets (i.e., the core
technology is the economizing strategy). The 34% of blades that showed evidence for
extensive use at Mound City is essentially the same as blades at Seip Earthworks (Yerkes
2009). It is somewhat lower than the 47% from the Turner Workshop reported by Nolan
et al. (2007), but their general conclusions concerning blade production and economics
(e.g., blade size and raw material type, blade core size and distance from source) are in
line with those discussed here and in previous works such as Jeske (1989).
Table 11-21. Cross-tabulation of Bladelet Completeness and Usage Indicators.
Bladelet Section
complete

distal

midsect

proximal

total

used

28†

15†

17

30

90

not used

54*

40

38

38

170

total

83

51

52

68

260

* includes one encrusted with red ochre
† includes one each with a distal worked end.
Table 11-22. Crosstabulation of Bladelet Completeness and combined Use Indicators.
Use Wear
Raw Material

Used

Unused

total

Broken

53†

107*

160

Unbroken

31††

46

77

Heat shatter

6

17

22

Total

90

170

260

Totals

160

77

260

Chi-square = 1.98, 2 df. p.= .37
* includes one encrusted with red ochre
† includes two worked distal end †† includes one worked distal end
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Figure 11-14. Bladelet metric values among key proveniences (cm).
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Figure 11-15 . Bladelet metric values by raw material category (cm).
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Figure. 11-16. Bladelet metric values, exotic versus local, versus unknown.
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Figure 11-17. Metric values of Mound City bladelets, assuming
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Table 11-23. Crosstabulation of Bladelet Raw Material and Completeness.
Completeness
Raw Material

Broken

Whole

Total

Harrison

78

39

117

Flint Ridge

12

6

18

Ste. Genevieve

6

3

9

Knife River

6

1

7

Delaware

5

2

7

Unknown Exotic

10

6

16

Unknown

40

20

60

Boyle

2

0

2

Upper Mercer

1

0

1

Totals

160

77

237

Chi-square = 2.8, 8 df. p.= .9463

Table 11-24. Crosstabulation of Bladelet Completeness and provenience.
Provenience
Completeness

Mound

Midden

total

Broken

54

51

105

Unbroken

24

24

48

Totals

78

75

153

Chi-square = .027, 1 df. p.= .867

Table 11-25. Crosstabulation of Bladelet Completeness and provenience,
with heat shatter.
Provenience
Completeness

Mound

Midden

total

Broken

54

51

105

Unbroken

24

24

48

Heat Shatter

3

11

14

Totals

81

86

167

Chi-square = 4.51, 2 df. p.= .105
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MULTIFACIAL FORMS (CORES)
Multifacial artifacts are the result of flaking patterns that produce a morphology
with more than two distinct faces, and are often termed cores. Due to the vagaries of
the stone tool production process, the morphological variation on multifacial pieces is
tremendous, and the automatic connection of multifacial pieces to cores is not always
warranted. At Hopewellian sites, specific morphological forms of multifaces have been
noted. Experimental replicative and refitting evidence demonstrates that these forms
were produced for the further production of flakes and bladelets and truly are cores.
Several different forms of these cores are present in this assemblage from Mound City.
Cores
At least two different types cores, produced by distinctly different techniques
for manufacturing blades and bladelets, have been discerned at Hopewellian sites:the
Fulton core def ined by Montet-White (1968) and the Goslin core defined by Harkness
(1982). A third may even be represented in the Mann site collection (Harkness 1982). A
major difference between the two core types is the greater number of platform flakes
on the Ohio bladelet core type that Harkness (1982) has determined to be the result of
a particular mode of core preparation and blade removal. Greber, Davis and DuFresne
(1981) conducted a comparative study of quantitative differences between examples of
the Fulton technique from the Snyders and Fisher-Gabert sites and a sample from the
Liberty earthworks, Ross County, Ohio. They discovered that the sample of Fulton
cores had an average number of flake scars of 3.7 in contrast to an average of 7.2 for the
Liberty sample. The two types differed in other respects as well. The Fulton cores were
mainly worked 360° around the circumference while the Liberty sample was worked
only 135°. Also, a high percentage of Fulton cores had large areas of cortex present on
the platform, whereas none of the Liberty had cortex at all. A wide variety of shapes
have been recognized in blade-production cores. Harkness (1982:) dist inguishes seven,
whereas Greber, Davis and DuFresne (1981) have nine. Both agree that the triangular
form is most common. Harkness has the following to say about this form —
Triangular, subconical, or "haystack." ... The platform is ventral to the apex and
the core often rests upon it. The flute arc, however, may be beveled. At least one
vertical plane provides the subvariant mass that absorbs the distal termination of
the bladelet removal. This variant is the core that has the appearance of a steep
pyramid. This is the singular exception to the rule that Hopewellians directed
the distal terminus of their bladelets to=ward a ridge. In this instance, bladelets
were directed at a zero point above the apical mass and approximately midcenter
to the platform. Flutes then converged as they peaked out (Harkness 1982:198-9).
However, Nolan et al. (2007:312-314) do not see such intentionality in blade core
production. While they indicate that all nine types described by Greber et al. (1981) are
present at Turner Workshop, they argue that there is no single reduction trajectory that
results in the production of pyramidal versus haystack, triangular or other core forms.
It is their contention that core shape is fundamentally a result of the original shape of
the blade-core blank and the contingency of individual blade production rather than a
specific, intentional design.
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The single core at Mound City with burial provenience (#2936; Figure 11-18) is
described as a Goslin core of the sub conical form-- alternatively, the Haystack form
(Greber et al. 1981:512, Table 11-26). A second Goslin core of Harrison County flint is
a subconical form that has been adapted from a section of an amorphous or disc core
(Harkness 1982:456).
The presence of three Delaware [chert] cores derived from pebbles, as well as
two utilized core sections of the same material, is additional evidence for Hopewellian
use of local stream bed or litter material, a trait noted from the Riddle collection as well
(Harkness 1982:456).
Table 11-26. Goslin Core Measurements.
Cat.#
2936

Height
4.6

Flute

Circum-

Chord

ference

2.94

65°

Width

Thick-

Weight

Platform Platform

ness
3.4

4.25

89.2g

Angle

Flake no.

88°

6

Platform
Circumference

Blade
Removal
Face

Platform

Maximum
Length

Distal
End
Maximum
Width

0
Maximum
Thickness

5
cm

Figure 11-18. Left:Core Definitions and Measurement locations (after Greber, Davis &
DuFresne 1981: Figure 3). Right:Core from Mound 8, Burial 3 grave (#2936) [Harrison
Co. flint].

These latter cores belong to Harkness’ amorphous Kittanning type, which is
a core suitable for the expedient production of tools and tool blanks. The Kittanning
process was a lithic reduction strategy in which a multi-platformed, amorphous core was
used to produce three distinct artifact categories:bifaces, unifaces, and utilized pieces
(Harkness 1982:123).
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Cobbles were used as they came from the quarry or were converted into
amorphous cores with minimal flaking. Kittanning cores are characterized by
irregularity, and the flaking pattern was established during primary flaking. Cleavage
and surface cortex was removed prior to striking platform establishment, but it was
removed primarily for providing the platform itself. Otherwise, cortex was removed
residually as knapping proceeded or was simply ignored. Cortex was often left on the
dorsal portion of unifaces and utilized flakes although most bifaces have all cortex
removed. Harkness (1982:124) also reports that cortex was also retained on some utilized
pieces as backing.
Striking platforms on Kittanning cores are often little more than a single flake
removal from which flakes are then struck and then reworked with a minimum of face
preparation. Kittanning core reduction consisted of working down a surface until it was
no longer feasible to obtain the desired kind of flakes. Platforms were then shifted and
trimmed as working faces were reestablished. The resulting core shape could vary from
round, to square, to disc, or some other form (Harkness 1982:125). Desired tools were
obtained by (1) utilization of a salient attribute on a flake, (2) removal of a standardized
flake prepared by prior flaking on the working face, or (3) subsequent retouch.
In addition to the commonly found cores in Ohio Hopewell there are the
Disc and Cobden types (Montet-White 1968:278) that occur infrequently in the area
(Harkness 1982:868).
ARTIFACTS WITHOUT PROVENIENCE
A total of 152 artifacts that have no provenience are in the collection. By
definition, how they came to be in this assemblage or where they originate is unknown.
We list them here for the sake of a completed inventory (Table 11-27).
Table 11-27. Inventory of Artifacts without Provenience.
Basic Artifact No.

Wt.

Comments

Form
Edge only

20

126g

miscellaneous pieces showing used edges

Unifacial

2

326g

end scrapers on flakes

47

428g

1 drill tip,

Bifacial:
refined

11 other tips,
5 midsections,
26 bases,
2 midsections of drills/perforators
(Points in Table 11-14 are excluded).
medium

36

709g

1 "humpback" scraper, 2 drills on bifaces

crude

1

122g

gouge [#3452]

Multifacial

16

390g

cores or tested cobbles

Bladelet

27

74g

Flake

3

85g

Harrison County flint; 2 decortication, 1 bifacial reduction
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SUMMARY
The descriptions presented above should provide important data on the nature
and extent of the Mound City collection. However, it must be remembered that the
data from Mound City were collected over a long period of time under widely varying
conditions and with different problem orientations. Much of the data at Mound City
are not directly comparable with recently excavated sites because of the differences
in recovery techniques. Screens were not utilized to recover debris after 1963, nor was
flotation used to recover smaller material. These differences make it difficult to compare
artifact to debris ratios and other indices often used by archeologists when comparing
sites. The clear bias toward collecting exotic artifacts from the mounds in the 1920s
excavations tempers statements made about Middle Woodland technology.
With these, and other, caveats it is still obvious that the data from Mound City
represent an important addition to our knowledge of Ohio Hopewell. The catalogue of
artifacts alone is of interest. An age within the first two centuries of the Common Era is
indicated by the bifaces in particular — both hafted and unhafted. The lithic assemblage
is typical of Middle Woodland components in containing a high number of bladelets in
proportion to flakes, both retouched and unretouched (Genheimer 1996). Also typical
is the disproportionate presence of hafted and unhafted bifaces in mortuary contexts.
On the other hand, raw material sources and the unusual composition of the assemblage
offer hints that Mound City is not a typical Hopewell site. The Mound City collection
differs from other Ohio Hopewell components in that the size distribution of the
bladelets is more consistent with the relatively larger blades from Illinois sites (cf. Greber
et al. 1981). The near-absence of bifaces in the intact midden and the paucity of
blade cores are provocative facts that call for future research at the site. The data
to help explain human behavior are present at Mound City; it is up to us to ask the
correct questions.
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Chapter 12

GROUND STONE ARTIFACTS
PIPES
Mound City has a reputation for the large number of plain and effigy platform
pipes. These consist of upright smoking bowls placed in the center of an arched platform
base. In the older literature they are called ‘monitor’ pipes in deference to their similarity
to the profile of the famous Civil War ironclad warship. A great deal of variability exists
in the shape and configuration of both the platform and the bowl. In addition to this is
a highly individualized sculpting of effigy animals (including three with human heads,
Figure 12-7a) that attracts our attention today.
Despite the fact that Mound City is famous for its Hopewell pipes, the collections
amassed by two major investigations have yet to be subjected to detailed study. As a
step toward such a study an inventory of known examples is provided (Table 12-2).
Measurements of some pipe fragments recovered from Mound 13 and 18 will be
presented in Table 12-1.
Treatment
The effigy pipe sculptures contributed significantly to the portrait of Ohio
Hopewell as a near civilization that Squier and Davis advanced (Barnhart 1983, 1985).
Most know the pipes from often heavily restored fragments. Little appreciated is the
fact that all the pipes in the famous Mound 8 cache were recovered highly fragmented.
Although Squier and Davis reported 200 pipe fragments, the best available estimate
places the minimal number of pipes in this cache as 48 (Table 12-2). To this number
have to be added many more pipes that are represented by seemingly unique fragments.
Respecting this cache Mills explained that — “It is known that a great many of the pipes
found by Squier and Davis in mound number 8 could not be restored because portions
thereof were not among the many fragments of their find (Mills 1922: 522).” Mills’ (1922)
direct experience with the severe fragmentation of pipes found in the fill of the great
mica grave led him to state —
“An interesting observation upon the ceremonial breaking up or “killing” of
specimens deposited with cremated remains is had in connection with the
pipes found in the Mound City group, particularly those of mound number 13.
In this mound, both in grave number 1 and in depository number 5, were found
numerous fragments of pipes. In the subsequent work of piecing these together to
form entire specimens, it was found that only a few whole pipes were represented
and that parts of most of the entire number had not been included with the pieces
found. It seemed evident that fragments of a given specimen had been deposited
in two or more places, and this belief was strengthened by the discovery that
portions of a pipe found in grave number 1 completed a specimen, parts of which
were found in depository number 5, some distance removed (Mills 1922: 522).”
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He concluded —
“From the total number of fragments and broken pipes, representing
approximately 100 individual specimens, it was found possible to match and
restore only a few of the number. It was apparent that the pipes deposited in
this mound [#13] had been ceremonially broken elsewhere, and no care taken to
retain the fragments in common (Mills 1922: 514).”
The common treatment of pipes at Mound City is to break or mutilate them. For
examples see Figures 12-2b, c, 12-3, 12-4b, 12-5, and 12-6. An x-ray diffraction analysis
conducted by Gundersen reported in Appendix B reveals that much of the damage was
the result of subjecting pipes to intense heat. The classic case for this treatment remains
the cache and adjacent deposit in Mound 8 although it is displayed in the fill and nearby
depository on the upper structure floor of Mound 13 and in basin 1 of Mound 3. Single
instances of pipe parts that have been given treatment of a similar type include Mound
3 (Basin 1), Mound 8 (Feature 2), Mound 13 (Features 38B, 50 and scattered on the
upper floor and in the fill), and in Mound 18 (Burial 6). Two features from other mounds
contained both complete and incomplete pipes.
Assessment of Sample
Although the potential sample of pipes is large, the precise number has been
subject to conflicting estimates. Shetrone and Greenman (1931) estimated rather
generously that the Squier and Davis and the Mills and Shetrone operations recovered
all told 15 plain-bowl and 211 effigy-bowl platform pipes. Most of these were recovered
from the famous cache in Mound 8. The number of useful matches is far less. For
purposes of measurement or attribute compilation only a small number are sufficiently
complete. Mills (1922: 515-518) reported that he was able to put together parts of two
crow effigy pipes from the fill of the mica grave and nearby depository.
Only ten undamaged pipes have been recovered to date. They include both plain
(monitor) and effigy forms. The ‘miniature pipe’ from Mound 2 has been excluded from
this count because it is really a non-functional pipe-shaped charm or amulet. In addition
to the two frog effigies from Mound 13, a single crematory burial (#6) in Mound 18 has
produced the balance of undamaged pipes: five effigies and three plain bowl pipes (Mills
1922: 290) (Table 12-2).
The number of fragments reported in the literature is much larger than present
in either the collections at the British Museum or the Ohio Historical Society. Even
taking into account the merging of pieces into a single pipe, the attrition has to have
been substantial if the reported numbers are to believed. In contrast to the 211 effigy
pipes and pipe fragments reported by Shetrone and Greenman the present study can
only account unambiguously for 60 in the effigy category — almost one third of 211.
One must bear in mind that the record is composed almost entirely of fragments and
pipes reconstructed from fragments. It is easy to believe that small fragments without
any useful landmarks were simply discarded. For instance the Ohio Historical Society
collection has 50 reported from the Mound 8 cache and the adjacent deposit of crushed
fragments, 100 from the great mica grave from Mound 13 (burial 1) and some from
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Figure 12-1. a) otter effigy, Md 18-6 (3548), b) frog effigy, Md 13-1 (2997), c) rabbit effigy Md 18-6
(3549)
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Figure 12-2. a) Md 18-6 (2972), b) Md 13-1 (2956), c) Md 13-1 (2956), d) Md 18-6 (2667)
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Figure 12-3. Pipe platform fragments collected in 1921-22.
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Figure 12-4. Pipe effigy Md 2-17 a) (2979), and pipe bowl b) Md 13,
Feature 1 (2956).

Mound 18 burial 6. Only 3 plain platform pipes are claimed to have been restored from
the Mound 18 sample and none from the others. Fragments from many graves appear
to have been consolidated into a single lot that is presently numbered #2956 (Figures
12-3,-4,-5,-6).
Chronological Placement
The complete pipes and to a limited extent the incomplete ones as well point
to a chronological placement somewhere between the extremes of the early Tremper
site collection and certain late pipes from Mound 17 of the Hopewell site. Of the five
types Seeman (1977) identified and confirmed metrically, the Tremper A, Bedford and
Hopewell 17 types encompass the variability in Ohio Hopewell pipes found at Mound
City. Two pipe types in Seeman’s study are not considered relevant here — the V-shaped
pipe that is virtually unknown in Ohio and the Tremper B style that generally stands out
from the others because of its exceedingly tall pipe bowl.
Of the three, the Hopewell 17 type is clearly later than the other two, which not
only are earlier but also are less clearly distinguished as a group from the Hopewell 17
type. At the early end of the continuum it has been the long-standing observation that
the Mound 8 cache pipes are nearly identical in a couple of instances to specific Tremper
mound pipes, thereby suggesting nearly contemporaneity. Mills (1916: 129) summed up
the case for the correspondence between the two caches.
For instance, the heron eating a fish, found by Squier & Davis is almost an exact
duplicate of one from the Tremper mound, as is also the otter with a fish in its
mouth, altho this specimen was mistaken by Squier & Davis for the manitus, a
water animal whose habitat is Florida. In fact all the animal sculptures from the
Mound City group, with the exception of the elk, were duplicated in the Tremper
mound and in addition the following sculptures were found: gray fox, porcupine,
dog, deer, rabbit and mink (Mills 1916: 129).
The single pipe from Mound City that is clearly later is a “Keeled Platform” pipe
(Mills 1922: Figure 90, Seeman 1977: 53), which came from an intrusive grave in Mound
8 (XB#2). This pipe was not available for observation.
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Seeman (1977) employed a discriminate function analysis of linearly related
metrics to confirm a morphological classification based on chronologically anchored
examples. Seeman (1977: 51) discovered that several ratios were most critical.
Ratios incorporating bowl height, neck width, and lip width provided the greatest
discrimination between the Tremper A, Bedford and Hopewell 17 types. Not surprisingly,
these measurements in the outline and proportions of the bowl encapsulated complex
functions representing these shape-based types.
With the establishment of a metric foundation Seeman placed two plain platform
pipes from the Mound 8 cache into his Tremper A type (Seeman 1977: Table 4). His
source was the files of the Ohio Historical Society. A more accessible image in Flint Chips
(Stevens 1870: Figure 42) provides an engraving of S&D 592 from the Mound 8 cache that
fits the type. He characterized this early type as having a platform with a curved lower
profile and a relatively narrow bowl with a gently recurved profile (Seeman 1977: 50).
Additional attributes can be applied. The platform cross-section is bi-convex as much
by the rounded outer surface edges as anything else. Certain pipes have a noticeable
flattening of the upper platform surface that anticipates later developments in style.
The two plain pipes from Mound 18 were classified by Seeman (1977: 55) as
belonging metrically to his Bedford type (Mills 1922: Figures. 51, 52). In Seeman’s words
this type has “typically . . . a slightly curved platform with a plano-convex or biconvex
cross-section. The bowl appears to be relatively squat when compared to other defined
types, with a relatively high, well-developed neck area and a wide lip. The bowl profile is
recurvate (Seeman 1977: 50).”
When the effigy pipes are brought into consideration the gently convex surface
and upper platform shape of the sample from Mound 8 conforms in general to the
Tremper A form (Figures 12-2b, c) The Mound 8 pipes lack the severe flatness of the
upper surface of certain Bedford pipe platforms as shown in Figure 12-2d. The bowl
measurements that are distinctive obviously cannot be made.
Tremper A and Bedford styles are not well separated from each other either
metrically or morphologically. Seeman (1977: 61) assigned two pipes from the Mound
8 cache to the Tremper A style based on photographs. The photos may be of British
Museum pipes because no plain pipes can be attributed with certainty to this mound
from the Ohio Historical Society collection. Taking both the OHS and British Museum
collections together a range in plain platform morphologies is present. One Mound 8
(Figure 12-7b) has a relatively narrow bowl and another is recurvate in the bowl outline
in the direction of the Bedford type (Figure 12-8a). One from the mica grave of Mound
13 (#2956a) falls metrically between Tremper A and Bedford (Figure 12-2c). One of the
Mound 18 plain platforms (Figure 12-2a) assigned to the Bedford type fits it best in being
very squat and in having the collar set off from the rest of the bowl by an incised line in a
way that anticipates the Hopewell 17 style.
In sum later pipes are distinguished from earlier ones by an upper platform
surface that is flat and with sharply defined edges. Earlier pipes have rounded edges on
the upper surfaces. If the collection is visualized as incorporating a general progression
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in a variety of forms, then the Mound 8 sample contains an early indicator, while the
Mound 18 contains a later indicator. The Mound 13 sample contains neither of these.
The attribute system uses the landmarks and measurements employed by Seeman
(1977) together with additions and refinements to cover effigy-bowl pipes in addition to
the plain-bowl pipes to which he restricted his study (Table 12-1).
Table 12-1. Selected Plain and Effigy Pipe Measurements (cm).
Seeman’s
Attributes

#3549
effigy
Md 18

#3548
effigy
Md 18

#3547
effigy
Md 13

#2667
plain
Md 18

#2956
plain
Md 18

#2972
plain
Md 18

Platform Length

7.1

7.12

-

9.3

-

7.6

Platform Width

2.84

3

3.23

3.61

3.05

3.2

Platform
Thickness

0.82

0.83

-

-

0.95

1

Platform Arch

-

-

-

-

-

0.3

Overall Height

3.74

3.36

3.60*

4.35

3.05

3.1

Bowl Height

3.07

2.54

-

3.8

3.05

2.8

Neck Height

2.09

1.66

2.79

2.55

2.1

1.75

Neck Width

NA

NA

NA

NA

NA

NA

Shoulder Width

NA

NA

NA

NA

NA

NA

2.08x

2.86x

NA

NA

NA

3.39

3.8

3.57

Lip Width

NA

NA

NA

NA

NA

NA

Lip Thick

0.65

0.56

0.7

0.72

0.65

0.57

Effigy Dimensions 2.49x

Seeman’s (1977) list of measurements:
1. Platform Length: the total length of the pipe platform.
2. Platform Width: the maximum width of the platform (at the bowl).
3. Platform Thickness: the depth or thickness of the platform at the proximal (smoking) end.
4. Platform Arch: the height the base of the platform rises above the level of the platform ends.
5. Overall Height: the height from the base of the platform to the top of the bowl or effigy at the
bowl area.
6. Bowl Height: the height from the base of the platform to the top of the bowl (at its lowest
point). This measurement is the same as #5 for plain platform pipes.
7. Neck Height: the height of the bowl above the platform base, at its minimum level.
8. Neck Width: the width of the bowl at its minimum diameter or at its middle. This measurement
does not apply to bowl stacks completely incorporated into effigies.
9. Shoulder Width: the bowl width at the platform base. Not applicable to effigies.
10. Effigy Bowl Area Dimensions: the maximum width and length of the effigy bowl excluding
effigy head and limbs.
11. Lip Width: the diameter of the bowl at the lip.
12. Lip Thickness: the thickness of the bowl at the lip.
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Figure 12-5 (a). Pipe fragments collected in 1921-22.
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Figure 12-5. (b) Pipe fragments collected in 1921-22.

313

a

b

c

d

0

5
cm

Figure 12-6. Effigy Pipe fragments collected in 1921-22.
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Figure 12-7. Pipes from the British Museum collection acquired by Squier and Davis.
Mound 1: c) S 282. Mound 8: a) S 277 (platform reconstructed), b) S 283, d) S 288.

a

b

d

c

213
f

e

5

0
cm

Figure 12-8. Pipes from Mound 8 in the British Museum collection acquired by Squier
and Davis. All are reconstructed. a) S 214, b) S 213, c) S 286, d) S 216, e) S 209, f) S 208.
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Table 12-2. Inventory of Pipes.
Provenience

Cat.

No.

Description Reference

Md 1, basin

S282

1

Effigy, coiled snake.

Md 2, B#17

2979

1

plain, miniature [260/29] (EMC f42)

Md 3, Bn#1

S247?

1

Effigy, "toucan?" [pileated woodpecker](AM
f169; ACM)

——

1

pipe, plain? (AM 151,f126?)

Md 8, F#2

——

1

platform base (Baby & Langlois 1977: Figure 20)

Md 8, Centrl

S279

1

Effigy, "human head", bowl (AM f 144)

S277

1

Effigy, "human head", bowl (AM f142)

S280

1

Effigy, "human head" (AM f145)

S264

3

Effigies, "manatee"[otter](AM ff153, 154; ACM)

——

4

Effigies, "manatee" [otter], bowls (AM 251; ACM)

S260

3

Effigies, "beaver" (AM f155)

S265

1

Effigy, "otter", bowl (AM f156)

S259

1

Effigy, "otter" [ground squirrel](AM f157; ACM)

S276

1

Effigy, "puma" (AM f158)

S273

1

Effigy, "puma" (AM f159)

S272

1

Effigy, "puma" (AM f160)

S261

1

Effigy, "elk"?,head (AM f161)

S234

1

Effigy, "tufted heron" (AM f164)

S257

1

Effigy, "hawk" (AM f165)

S249

1

Effigy, a raptor (AM f166)

S226

1

Effigy, "swallow" (AM f167)

——

1

Effigy, "wood duck" (AM f168)

——

1

Effigy, "grouse" [hawk] (AM f170; ACM3)

S246

1

Effigy, "turkey buzzard" [cormorant?] (AM f171; ACM)

——

1

Effigy, "parroquet" [hawk], bowl AM f172; ACM)

——

1

Effigy, "cherry bird" [redbird], (AM f173; ACM)

S227

1

Effigy, "cherry bird" [redbird], bowl (AM f174; ACM)

——

1

Effigy, "cherry bird" [redbird], (AM f175; ACM)

——

1

Effigy, "bird" (AM f176)

——

1

Effigy, "bird" (AM f177)

S268

1

Effigy, "toucan" [raven] (AM f178)

S243

1

Effigy, "bird" [woodpecker], bowl (AM f179; ACM)

——

2

Effigies, "hawk" heads (AM f180 #1, #2)

S242

1

Effigy, "bird" (AM f181)

——

1

Effigy, "bird" (AM f182)

S222

1

Effigy, "toad" (AM f183)

——

1

Effigy, "toad" (AM f184)

——

1

Effigy, "frog", bowl (AM f185)
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Table 12-2. Concluded.
Provenience
Cat.

No.

Description Reference

S332?

1

Effigy, "rattlesnake" [snake], (AM f186; ACM)

S270

2

Effigies, canid heads (AM f189, 190)

S262

1

Effigy, beaver (AM f191)

S269

1

Effigy, "morse" (AM f192)

——

1

Effigy, "toad/frog" (AM f193)

S206

1

Plain (AM f126, FC f42)

——

x

misc.fgts, remainder of 200, total 152 (AM --)

——

50

fgts, see #2956 (EMC 438)

Md 8,
disturbed

——

1

Effigy, otter (Ellis 1944)

Md 13, B#1

2977

1

Effigy, "frog" [260/36] (EMC f44)

3547

1

Effigy, "frog" [260/36] (EMC f45)

——

1

Effigy, "crow" (EMC f46)

——

1

Effigy, "crow"(EMC f47)

2957

2

platform fgts, pt of 100 (EMC 514)

Md 13, B#5

——

x

many frgs (EMC 521-2)

Md 13, F38b

2355

1

plain, bowl fgt

Md 13, F50

3052

1

platform base fgt

Md 13, upp flr 2454

5

fgts of 2 pipes

——

6

fgts?

Md 13, dist

2348

1

frgt in fill

Md 13, dist

——

x

frags (EMC 521-2)

Md 18, B#6

3548

1

Effigy, "otter" [260/97] (EMC f50)

3549

1

Effigy, "rabbit" [260/99] (EMC f49)

2873

1

Effigy, "brooding bird" [falcon] [260/98] (EMC 468)

——

1

Effigy, "toad" (EMC 468)

——

1

Effigy, "drumming pheasant" (EMC f48)

2667

1

plain [260/96] (EMC f51)

2972

1

plain (EMC f52)

——

1

plain (EMC--)

2874

1

effigy animal bowl fgt

2874

1

platform fgt

2952

1

platform, proximal fgt

AM Ancient Monuments of the Mississippi Valley
EMC Exploration of the Mound City Group
ACM "Animal Carvings from the Mounds of the Mississippi Valley." H. W. Henshaw
FC Flint Chips, Stevens
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Figure 12-9. Bar Weight, Mound 8, Basin 1. British Museum collection (S 503).

Table 12-3. Ground Stone Beads, Gorgets and Pendants.
Provenience

Cat.#

Description

Dimensions

Md 8, Bn#1

S503

bar weight, expanding center,
(AM f.135)

c.4 1/2" restored
length

Md 8, XB#1

3589

Pendant, celtiform, slate, fgt

- x 3.42 x 0.89 cm

37.0g

Md 23,XB#1

3580

Pendant, celtiform, slate

11.04 x 4.22 x 1.07 cm

86.4g

Md 23,XB#2

3586

Pendant, celtiform, slate

8.50 x 2.87 x 0.85 cm

34.0g

Inside SE
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Gorget, rectangular, half, slate

5.1 x 4.2 x 0.55 cm

28.2g

Embk
--

broken across perforation
2904

Weight
-

-

Black stone bead,

2.11 x 1.55 cm

barrel-shaped

bi-conical hole 0.33 cm

AM: Ancient Monuments of the Mississippi Valley, Squier & Davis (1848)
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Bar Weight
The expanding bar weight found by Squier and Davis (1848) is a chronologically
sensitive artifact (Figure 12-9). It belongs to a group of early Hopewellian items with
Late Adena connections. Dragoo (1963: 182, 188) assigned similar forms to the Robbins
Phase. The illustration in Squier and Davis (1848: Figure 135) is misleading because the
two terminal projections are restored in plaster. This bar weight is plano-convex in
lateral section and has a single perforation drilled through from the underside. Width is
6.3 cm; thickness is 1.2 cm. A peculiarity of the piece is the roundness of the "expanded
center" that recalls the bulbous center plummets of the Floridian Yent Complex (Sears
1962) more than it matches the typical Hopewellian form (Converse 1978). Exotic
material of chlorite schist points to a distant trade source as well (Stevens 1870: 435).
Note that Tremper has yielded less exaggerated "expanding bar" forms (Mills 1916: Figs.
115, 116). A three-way connection between Tremper and the Robbins phase Robbins
Mound reinforces the age of this piece.
Although the name "gorget" is used to be applied to these objects, no evidence
is known that they were worn at the throat or gorge. Webb and Snow (1945: 84-5) have
argued cogently that the placement of these forms as grave goods is so strikingly
similar to the placement of atlatl weights that it is reasonable to conclude that they
served this function.
Pendants
The rectangular pendant “celtiform” gorget forms are typical forms found in
post-Hopwellian times (Figure 12-10, Table 12-3).
Celts
The ground stone celts possess in common a small poll that allows a force-fit
of the blade into the socket of the axe handle. A range of sizes is present (Table 12-4).
The smallest (#2508) accompanied an extended inhumation intrusive into Mound
13 (Feature 59). Chipped stone celts are also present as part of the post-Hopewellian
collection (Figure 12-12; Table 12-5).
Miscellaneous Ground Stone Objects
The 1963 excavations recovered two whetstones from sub-embankment middens
(Features 35, 36) (Table 12-6) and a range of worked pieces from midden contexts and
two postmolds in Mound 13.
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Figure 12-10. Ground Stone Pendants. a) #3586 [Mound 23 XB2]; b) #3580
[Mound 23, XB1]; c) #3589 [Mound 8, B1].
Table 12-4. Ground Stone Celts (cm).

Provenience

Cat.#

Section

Md 13, F59

2508

complete

——

327

mid-section

Length

Max.
Width

Bit
Width

Thick.

Weight
(g)

5.15

2.35

0.80

x

-

-

-

-

154.1

Md 7, XB#2

3590

complete

7.85

3.89

3.35

2.00

109.0

Md 23,XB#1

3583

complete

10.87

5.46

-

2.66

247.0

3584

complete

11.07

5.08

4.77

2.87

232.0

3585

complete

10.57

4.00

3.76

2.55

180.6

3588

complete

18.6

7.29

5.55

1.26

794.0

Md 23,XB#2
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Figure 12-11. Ground Stone Celts. Mound 23 XB1 a) #3584; b) #3583; c) #3585.
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Figure 12-12. Chipped Stone Celts. a) #3582 [Mound 23, XB1]; b) #3587 [Mound 23, XB2]; c) #3581
[Mound 23, XB1].

321

Table 12-5. Chipped Stone Celts (cm).
Provenience

Cat.#

Md 23, XB#1
Md 23, XB#2

Section

Length

Max.

Bit

Width

Width

Thick.

Weight

3581

compl

8.28

5.22

4.77

1.93

98.8g

3582

compl

9.38

3.8

3.18

1.47

61.9g

3587

compl

8.13

5.63

5.05

1.38

109.4g

Table 12-6. Groundstone Artifacts.
Provenience

Cat.#

No.

Description

Dimensions

Midden, F35

2272

1

Whetstone, depression one side

(11.5x 8.5x 2.2cm)

Midden, F36

2307

1

Whetstone, depression one side

(12.5x 6.8x 2.8cm)

Table 12-7. Worked Stone.

Provenience

Cat.#

No.

Description

Weight (g)

Md 13, PM92

2416

1

soft sandstone, pesiform, one end broken;
lengthwise grove across end (5.7cm long,
dia.4.5cm)

Md 13, PM141 2455

1

worked slate, 20.0cm long

Midden F#4

443

13

worked slate fgts

116.5

Midden F#35

2465

2

worked slate

191.8

Midden F#35

2269

1

Siltstone disc, half (11.5x 171.4 ,4.5x 3.1cm)

S.Embk, dist

2308

4

worked slate, heavily abraded

42.7

1

lignite, one ground edge

168

109.8

-

2313
Burial F#27

2543
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Figure 12-13. a) one half of an incompletely worked sandstone disc (#2269); b) grooved
rounded cylinder of limestone (#2416); c) sandstone grinding slab; d) partially worked slate
object (#2455).
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Chapter 13

METAL AND MINERAL OBJECTS
INTRODUCTION
The following inventory includes a description of only those objects that are
present in the NPS collections. Lists of all objects reported under specific recognizable
labels accompany the descriptions.
COPPER ARTIFACTS
Copper Headdress
A complete headdress of the sagittal type was found in the grave F12 of Mound
10 (Figure 13-1). It is a thin, slightly tapered strip of copper curved along both axes.
The curves are accentuated by the compression of the overlying earth. The tapered
appearance of the piece is somewhat misleading. One corner of the narrower end is
broken off, and the transverse curve at this point is more marked. There are small (2 mm
in diameter) holes at each end, perhaps for the attachment of other ornaments to the
headdress. Two of these perforations are at the corners of the wider end while a third is
nearer the center of the narrower end. The copper strip has been hammered to an even
thickness of 1 mm. There is no evidence that the edges of the headdress were rolled.
Small fragments of coarsely twilled fabric adhere to the section that was underneath
where copper salts created a preservative environment. This fabric was preserved on the
underparts of the headdress and celt/adze blade found together, and it appears to have
been a wrapping or container for both items.
Two concave fragments of copper, possibly representing another headdress,
were found in Feature 11, a cremation on the floor of Mound 10 (#2507). Both pieces are
irregular in outline. It is evident that the edges of the larger fragment were rolled after
being hammered. The smaller piece is perforated with a single hole, 2.5 mm in diameter.
On the underside of this piece are a few small pearl beads that were preserved by copper
salts. The larger piece is 143.5 mm long, 92 mm wide, and 2.5 -3.0 mm thick. The smaller
is 98.5 mm long, 67 mm wide, and 2.5 mm thick.
Copper Plates
Rectangular Plate
No. 2691 is a rectangular plate with rounded corners and convex sides; devoid
of decoration. Two holes are pierced through the piece, each 4.5 cm from the top; 8.0
cm from the sides and 7.3 cm apart. The plate is covered with some type of fur, which
in the process of oxidation of the copper has been preserved well enough to indicate
its presence. This plate is catalogued as coming from disturbed contexts at Mound 13.
It is logical to conclude that it is one of two such plates tossed up in the trenchwork of
F 47 No. 2693 has a cutout design. Several glue repairs have been made. No. 2716 is an
elongated oval with flattened ends.
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Figure 13-1. Sagital Headdress, Mound 10 Feat 12A, Crem
(#428).
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Figure 13-2. Sheet Copper Headdress Parts, Mound 10, Feature 11 (#2507).
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Table 13-1. Copper Headdress Items.
Provenience

Cat.

Description

Reference

Md 7, B#9

——

"Buffalo" headdress with copper horns, fabric,
skin and fur

(EMC: 368-9)

Md 7, B#12

——

Mountain goat horn

(EMC f.70)

Md 7, B#12

2644

Human effigy sagittal headdress

(EMC f.67)

Md 10, F12a

428

Plain sagittal headdress

(Figure 13-2)

Md 13, B#1

2768

"Head-shield" sagittal headdress, 27.5 cm long (EMC: 363)

Md 13, B#4

2654

Bear effigy headdress

(EMC f.68 )

Md 13, B#4

--

"Helmet-like" headdress

(EMC: 274)

Md 13, B#4

2600

Antler, with 4 tines, one of a pair

(EMC: Figure 69)

2601

Antler, with 4 tines, one of a pair

2617

Antler, with 1 tine, one of a pair

2618

Antler, with 1 tine, one of a pair

2621

Antler, with 3 tines, one of a pair

2622

Antler, with 3 tines, one of pair

Md 13, B#4
Md 13, B#4

(EMC: Figure 69)
(EMC f.69)

AM Ancient Monuments of the Mississippi Valley
EMC Exploration of the Mound City Group
ACM “Animal Carvings from the Mounds of the Mississippi Valley.” H. W.
Henshaw
FC Flint Chips, Stevens

Vulture Outline Plate
A fragment of what corresponds to a neck ruff of a double- headed effigy of a
black vulture was found in Mound 13, Feature 47 (Figure 13-2). The piece is “V-shaped”
with a single hole at the lower margin. The length of the right “arm” is 3.4 cm, the left
“arm” is 2.85 cm. Width at the base is 2.25 cm. The hole is 0.25 cm in diameter. Thickness
is 0.2 cm. The three complete vulture effigy plates found by Mills (1922: 536) came from
a nearby burial (#2). The identification of the animal image in these instances is
the contribution of Merriam (1923), who was quick to spot the misidentifications of
Mills (1922).
Copper Axes, Adzes and Awls
Copper Awl
One awl is available for observation (#2722). The piece is finely formed. One end
of the awl is nearly square, and other more rounded and pointed. Length is 13.7 cm,
thickness 0.5 cm.
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Figure 13-3. Sheet copper Vulture Outline plate fragments, Mound 13. (3096).

Copper Axe Heads and Adzes
Axes have a bi-convex cross-section whereas adzes have a plano-convex one.
For examples see Figure 13-5 for examples of each from the same cache positions high
within the mound cap of Mound 7. In 1963 one adze head was found with the textile
of what was presumably a bag container located with a sagittal headdress in Burial 12,
Mound 10. This adze head was relatively small with a length of about 10 cm (Figure 12-4,
Table 13-3).
Copper Sheathed Objects and Ornaments
The Death-cup Mushroom Wand
The following description is on file (Harpers Ferry, National Park Service catalog
record) for this famous artifact —
“Effigy of a mushroom, evidently intended to represent the so-called death-cup,
or deadly amanita. Probably served as a wand or baton used during the burial ceremony
by the Hopewell. The specimen is made from wood covered with a thin layer of copper,
much of which is badly deteriorated. The connection between the stem and the cap is
effected by means of a hole through the latter, through which the stem is inserted. The
frill, or ring, around the stem of the specimen, corresponding to the death-cup of the
toadstool was quite pronounced when removed from the grave, but in transportation to
the Ohio Historical Society in 1920-21, the frail copper covering was somewhat broken
away. Length, 34.3 cm.”
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Table 13-2. Copper Plate Items.
Provenience

Cat.

Description

Reference

Md 7, B#9

2693

Repoussé cutout

(EMC f.63)

Md 7, B#9

2694

Repoussé cutout

(EMC f.62)

Md 7, B#9

2655

Falcon repoussé cutout

(EMC f.60)

Md 7, B#9

2656

Falcon repoussé cutout

(EMC f.61)

Md 7, B#12

2691

large

(EMC f.59)

Md 7, B#12

2641

Falcon repousse´ cutout

(EMC f.65)

Md 7, B#12

2653

"Bat" effigy cutout

(EMC f.66)

Md 7, B#12

2688

"Bat" effigy cutout

(EMC f.66)

Md 8, B#6

——

Rectangular? plate, removed in frags, 6" x 3.5" (EMC:434)

Md 10, F11

2507

2 concave pieces

(Brown & Baby 1966)

Md 13, B#2

2602

Vulture outline

(EMC f.64)

Md 13, B#2

2603

Vulture outline

(EMC f.64)

Md 13, B#2

——

Vulture outline

(EMC: 451)

Md 13, B#4

2645

Human hand outline

(EMC f.77)

Md 13, B#4

2646

Human hand outline, 4" long

(EMC f.77)

Md 13, B#11

2652

Human torso outline

(EMC:76)

Md 13, F47

3096

Vulture outline fgt

(Brown & Baby 1966)

Md 13, surf

2642

rectangular?, 9x4.5"

(EMC:448)

Md 13, surf

——

rectangular?

(EMC:448)

AM Ancient Monuments of the Mississippi Valley
EMC Exploration of the Mound City Group
ACM “Animal Carvings from the Mounds of the Mississippi Valley.” H. W. Henshaw
FC Flint Chips, Stevens
Table 13-3. Inventory of Copper Axes, Adzes and Awls.
Provenience

Cat.

Description

Reference

Md 3, Bn#1

——

Awls, 2”, 6", 8" long

(AM:151,f.85 #1,2)

Md 7, B#1

2665

Adze, double-bitted

(EMC f.57)

Md 7, B#13

——

Ax

(260/146) (EMC f.58)

Md 7, Gravel

S551

Ax, 7" long, 4"bit, 0.4" thick mantle Wt:
2lbs 5oz

(AM f.81)

S550

Adze, 6 1/3" long, 3 1/2"bit, Wt: 2lbs

(AM f.82)

——

Awl, 8" long

(EMC:434)

Md 10, F#12A ——

Adze, 0.10 cm long (260/420)

(Figure 13-1)

Md 13, B#1

Awl

(EMC: 449)

Md 8, B#2

2722

AM Ancient Monuments of the Mississippi Valley
EMC Exploration of the Mound City Group
FC Flint Chips, Stevens (1870)
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0

5
cm

Figure 13-4. Copper adze (#2665), outside on left, inside on right, Mound
10.

b

a
0

5
cm

Figure 13-5. a) Copper axe (S551) and b) adze (S550). Squier and Davis operations, Mound 7.
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Table 13-4. Copper Axe and Adze Dimensions.

Cat.

Length

Bit

Poll

Widths

Max.

Weight

X-Section

Comments

Thick

2665

14.9

8.3

5.2

-

-

plano-conx Bit thinned to cutting edge; no
indication of usage on bit or
poll; no wrappings, no evidence
of haft marks

/146

17

8.8

4.8

1

-

biconvex

/420

10

5.4

3.3

0.4

194.4g

plano-conx Wrappings present, no evidence
of haft marks

Bit not thinned to cutting edge;
no indication of usage on bit
or poll; wrappings present; no
evidence of haft marks.

Earspools
Copper earspools were formed by joining of two separate assemblies of concavoconvex circular discs with a central tubular column — hence the name of “bi-cymbal
earspool” commonly applied to this type of ear ornament. The basic technology of
forming these artifacts has been covered by Willoughby (1903, 1916). Squier and Davis
(1848: 206) called these earspools “bosses”, but their description leaves no doubt as to
their identity. They state-A large number of discs or medals of copper have been obtained from the mounds.
They resemble, to use a familiar illustration, the bosses observed on harnesses.
Some of these are not less than two inches, but most are about one inch and a half
in diameter. They are formed of thin plates of copper, are perfectly round, and
concavo- convex in shape. They are found only on the altar- mounds, where they
seems to have been placed with their edges together, in pairs. Owing to the great
heat to which they have been subjected, and subsequent oxidation, nearly all of
them are so cemented together that they cannot be separated without breaking
them into fragments.
Ruhl (1992) developed a refined chronology of eight types. Each represents a
stage in the progressive increase in the average diameter of the disc, accompanied by
distinctive outer disc surface profiles. On the basis of an examination of 23 earspools
from the site Ruhl (1992: Tables 1, 2) has identified 2 Type 1 examples, 4 Type 2 and 4
Type 3. The first type, with the smallest outer disc diameter, is held in common with the
early site of Tremper. The later, Type 3, is shared with such well-known Hopewellian
centers as Hopewell, Liberty and Seip. For these sites Type 3 represents the earliest form
present. Thus, earspool type reaffirms Mound City’s place as bridging the earliest with
the classic sites. Earspools have been recorded from five mound locations (Mounds 1, 7,
8, 13, and 23). The pair numbered 5142 and 5147 were used to exemplify Type 3 by Ruhl
(1992: Figure 5 #3).

331

MOUND CITY

No. 2764 was manufactured from a sheet of raw hammered copper ore. Like
other items from burial 1, Mound 8, the earspool appears to have been deliberately
deformed, the two sides having been smashed together. One hole was pierced through
the center as is typical with earspools. No. 2766 has been smashed together and the
edges bent toward one another. No. 2767 has also been smashed together and doubled.
The hole in the center is larger than usual — almost 1.0 cm in diameter. No. 2715 consists
of two separate concavo- convex plates cut in circular form and connected by a central
tubular column. The earspool is broken.
Turtle Effigies
Eighteen copper turtle effigies were adornments on a leather belt interred in
the grave of Burial 12, Mound 7 (EMC:). Each turtle originally had 12 holes pierced
through the top of the carapace- the holes were thought to duplicate the markings on
the live specimen. Corrosion has obliterated all but one of the holes on #2709, three on
#2710, seven on #2712, and five on #2714. All were formed from two separate pieces of
copper and hammered together around the rim. Curved brackets on the bottom of the
plastron served as additional attachment points. Only one of these brackets remains
intact on #2709. Both brackets have severely deteriorated in the case of #2710. All of
the turtles, upon excavation, contained a number of small beads or quartz pebbles. In
the case of #2712 beads still rattle inside the shell, but the number of pebbles has not
been determined. #2714 “show[s] evidence of the leather belt along the plastron and
holes along the edges have a corrosion formation which suggests the presence of thread
which was used to attach the turtle to the belt.” In the case of #2712, “at each of the
four corners of the carapace are four copper protrusions which may be copper corroded
thread which was used to attach the turtle to the belt. Near the base of one protrusion is
a shiny substance which appears to be glue or adhesive of some sort.”
Bat Effigy
On file is the following description of plate #2688-“Copper plate with a cut-out conventional-type design featuring a bat. Two of
these effigies were found with this burial. The object is pierced with four holes — one
on each side, and one at the top and one at the bottom. Apparently the object was sewn
to clothing at one time. A projection corresponding to the head of a bat is turned to face
right. An interesting feature of this piece is on the backside — one wing of the bat had
broken at some time prior to burial and was repaired by riveting a strip of copper across
the break. This practice of riveting was found on several other pieces at Mound City but
is really a rather rare find. Near the top of each wing on the reverse side the copper
corrosion has a rather fibrous texture that could very well suggest the presence of
fabric at some time. Just below and above the riveted section breaks have occurred
in the object since its excavation. 12.5 cm X 16.4 cm.” (Harpers Ferry, National Park
Service catalog record hereafter NPSHF)
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Tooth or Claw
Twenty two similar objects were found with Burial 16, Mound 2 —
“A thin sheet of copper was rolled into a conical shape representing a canine tooth
or a claw. Part of a necklace. There are four holes around the top of #2727. Some of these
[holes] may be purely ornamentation as other objects of this group [series] have only two
holes that were used to string the object onto the necklace. At the top of #2727 is a patch
of fibrous corrosion that may indicate contact with fabric. Early archaeologists indicate
the object to be one of 22 alligator teeth that were part of a necklace; later “experts”
call the same object a claw. No. 2728 is more curved than most of the others. Heavy
corrosion around the top of the object has obscured the characteristic holes through
which the object should have been strung onto a necklace. Within the concavity of the
curved portion are several bits of material that look much like charred wood - perhaps
indicating that these specimens were close to the cremation fire. No. 2729 is unique as the
substance it was manufactured from has more the appearance of pottery than copper.
No. #2730 has two holes drilled in the top; one is partially hidden by the overlapping
of the copper where it was rolled into shape. This may been done intentionally as the
overlapping would allow the “tooth” to stay in place on the necklace without slipping.
No.2732 is more curved than others. Copper is very heavily corroded and the piece is in
generally poor condition. A piece of copper 1.5 cm x 0.5 cm is missing from near the top
exposing the interior which looks as though contact with the cremation fire. No.2734
has adhering to it several chunks of a material that appears to be charred wood. No.2737
is not as finely made as others in the group with the tip being more blunt than pointed.
No.2738 seems to be filled with some type of carbonized material. No.2739 is much
shorter and broader than others in the group.” (NPSHF)
Ovoid Pendants
A series of pendants in the “general form of the laurel oak leaf” were found with
Burial 12, Mound 7. A description of #2692 is in the NPS files (NPSHF).
“Slightly concave, elongated oval copper pendant made from a thin sheet of
copper cut to form. There are two holes pierced through the broadest end of the pendant
that probably served to string the pendant onto a “necklace.” Thirteen other similar
specimens were found with this object. The left side of the pendant is nearly straight
while the right side is more curved. The broad end of the pendant appears to be either
made from or coated with a substance other than copper. On no.#2696 two bone beads
adhere to the corrosion of the concave side. No. 2697 has two small holes pierced on the
widest end of the elongated oval pendant. The bottom is concave. Another hole, 3.3 cm
from the narrow tip appears to have been caused by deteriorations. No. 2699 provides
evidence that two pendants were bound together in some way. The concave side shows
evidence of a thin piece of woody or bark-like substance between the two pendants. A
row of small shell beads has been affixed to the top — perhaps the adhesion was assisted
by the corrosion of the copper. Both pendants have holes pierced through the broadest
end. A bead, possibly bone, is attached to the concave side of #2700.” (NPSHF)
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Copper Tubes
“Two copper tubes from formed from a thin sheet of hammered copper rolled
into form. Both pieces are in fragile condition. Although the excavating archaeologist
describes these pieces as simply copper tubes, they look very much like pieces of copper
antlers that were found with other burials. One of the tubes measures 6.2 cm in length
and the other 7.0 cm in length” (NPSHF)
Copper Buttons
Button-shaped ornament made from a thin sheet of copper (#2720). There is no
bottom on the button and no record to indicate if this was the case upon excavation.
There are several holes pierced in the top but since the copper is so thin it is difficult
to tell if these are merely spots that have deteriorated or were intentionally punched
through. Diameter is 3.0 cm. No. 2721 is convex on both top and bottom, formed from
a thin sheet of copper. Each piece was formed separately and then put together by
overlapping center edges. Two small holes were drilled near the edge on one side. These
were probably used to attach the button to a garment. Through the holes a gravelly- clay
substance can be seen and judging from the weight of the specimen, probably fills the
center. Diameter is 2.7 cm. Five small button-like objects (#2745). These “buttons” were
manufactured from thin sheets of hammered copper and appear to have been made from
two separate domes that were pinched together at the middle. One of the beads shows
evidence of two holes having been pierced in the top of one side. These holes may have
been the attachment points if these copper buttons were used on clothing. The other
four beads are too heavily corroded to tell if they are also pierced. Each bead is filled
with a clay-like substance. The diameter of each bead is approximately 1.5 cm. Another
series of six buttons (#2746) were apparently formed from two separate copper discs and
attached along the edge by overlapping. All of the beads are heavily corroded. One half
of the bead is convex while the other is nearly flat. Diameter of each is approximately 1.8
cm. A third series (#2753) of three disc- shaped buttons are flat on one side and convex
on the other. The flat side of each button is pierced with two small holes that may well
have been the point where the buttons were attached to fabric or strung onto something.
Diameter of each is 2.0 cm. A fourth series (#2754) is comprised of 10 small buttons,
approximately 1.0 cm in diameter. Holes were pierced through one side of each bead. A
medium- sized button (#2762) is formed from a single sheet of thin copper. It is heavily
corroded and in fair condition. Diameter is 1.8 cm. Squier and Davis (1848: 207) describe
this artifact thusly —
Among the articles that exhibit the greatest degree of skill in their manufacture,
may be mentioned a sort of boss or button, several of which are shown in the
engraving [Figure 94]. These present a convex and a plane surface, and are
identical in form with some of the old- fashioned buttons which still linger on
the small clothes of our grand fathers. They are hollow; a portion of them are
perforated from the sides, but most have the holes through which passed the
thread, by which they were strung or attached, in the base.
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Tubular Beads
Two tubular copper beads were formed from thin sheet copper. One of the beads
is in good condition, the other is quite heavily corroded. Length of one bead is 2.0 cm
and the other is 1.5 cm. Squier and Davis (1848: 207) described similar tubular beads
found in Mound 3.
Small tubes of copper, formed by wrapping together thin strips of metal, are
often found [Figure 93]. They are not soldered, and though the edges overlap
each other very closely, they can easily be separated with the blade of a knife.
They were doubtless strung as beads.
Copper “ Edge Binder “ Strips
A series of four strips are present in the collection. No. 2741 is a strip of copper
formed from a thin sheet of hammered copper. The strip was folded in half and served
as on “edge-binder” for fabric. Along the outside of the fold near one end, a piece of
woven fabric approximately 2.5 cm long and 0.5 cm wide remains intact preserved by
contact with the copper. Size of strip is 12.6 x 1.0 cm. In the case of #2742 numerous bits
of woven fabric are still in evidence along the outside of the object - several show the
weave pattern quite distinctly. Length is 16.7 cm, width 1.0 cm. Several bits of fabric are
pre served next to #2743. is 15.0 cm, width 1.2 cm. A fragment of fabric (2.2 x 1.5 cm) is
lodged with the fold of the strip #2744. Length of the latter is 15.0 cm, width 1.0 cm.
Copper Cone-shaped Bangle
A series of five cones were found together. One (#2682) is available for
observation. The bead was formed from a thin sheet of copper and rolled into shape. No
holes are evident to suggest points of attachment to clothing or material. Length is 3.1
cm, width 1.0 cm.
Shaped Copper Beads
Squier and Davis (1848:207-8) describe distinctive barrel-shaped beads in the
following terms —
From the mound above mentioned [#8] were taken a number of large beads, the
size and shape of which are accurately shown in the following engraving [Figure
96]. They are composed of shell, now completely calcined, and seem to have been
carefully enveloped with sheet copper and afterwards with thin slips of silver, so
as to completely cover the surface. Some of the beads exhibit both the copper and
silver partially melted off. The heat of the fire, upon the altar where they were
found, had been sufficiently intense, towards the centre, to melt considerable
masses of copper.
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Copper Stars
Squier and Davis (1848:208) describe unique examples of this category of
ornament:
Besides the beads, several star-shaped ornaments were found [in Md#8]. The
were composed of shell, bound together by an envelope of sheet copper, over
which the silver slips are carefully folded, so as to leave their overlapping edges
scarcely perceptible. A small hole passed through the centre of these unique
ornaments, by which they were fastened in such positions as the taste of the
possessor suggested.
Table 13-5. Copper Sheathed Objects and Ornaments.
Provenience

Cat.

Description

Md 1, Bn#1

S541

5 Earspools [AM: 145, J.B.Griffin]

S542

5 Earspools

Md 1, Bn#1?

S559

3 Earspools

Md 2, B#16

2940

Ovate pendants, one of 10,up to 6" long

——

same, 9 missing

2754

Button, clay filled, 10 of 12

——

same, 2 missing

2609

Alligator effigy tooth, one of 22

2610

same

2611

same

2612

same

2724

same

2725

same

2726

same

2728

same

2729

same

2730

same

2731

same

2732

same

2733

same

2734

same

2735

same

2736

same

2737

same

2738

same

2739

same

——

same, 2 missing

Md 2, B#16
Md 2, B#16

Md 3, Cre.B#1 ——

Reference

20+ rolled tubes, 1.25" long
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Table 13-5. Continued.
Provenience

Cat.

Description

Reference

Md 3, Bn#1

——

Beads

(AM: --)

Md 3, B#2

——

Button, 1 large

(EMC: 506)

Md 7, B#2

2718

Pendant, spoon-shaped

(EMC: 483)

2719

same

Md 7, B#3

2720

Button, plano-convex, 1" dia.

(EMC: 486)

Md 7, B#4

2604

Bent awl or "fishhook"

(EMC: 486)

2605

same

(EMC: 486)

2666

same

(EMC: 486)

Md 7, B#4

——

fgts thin sheet

(EMC: 486)

Md 7, B#4

——

Silver covered wooden beads in necklace
with pearl

(EMC: 486)

Md 7, B#9

2683

Toad-stool wand

(EMC f.71)

Md 7, B#9

——

Pendants

(EMC: 491)

Md 7, B#12

2692

Pendant, ovate, with shell &/ or pearl beads (EMC: 495)
suspended inside, one of 12-15

2696

same

2697

same

2698

same

2699

same

2700

same

2701

same

2702

same

2703

same

2704

same

2705

same

2706

same

2707

same

2708

same

2615

Earspool, one side silver-faced, one of pair

2616

same, the other of pair [5142, 5147]

Md 7, B#12

——

copper covered hemispherical wooden
beads

(EMC: 557)

Md 7, B#12

2623

Turtle effigy rattle on leather "belt", one
of 18

(EMC: 494, f.74)

2624

same

2625

same

2685

same

2687

same

2709

same

Md 7, B#12
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Table 13-5. Continued.
Provenience

Cat.

Description

2710

same

2711

same

2712

same

2713

same

2714

same

——

same, 7 missing

2606

Star, one of 12

2607

same

2608

same

2626

same

——

same, 8 missing

2764

Earspool [OHS 260/1]

(EMC: 433)

2766

Earspool

(EMC: 433)

2767

Earspool

(EMC: 433)

——

Plates, earspools, pendants,13 broken and
mutilated

(EMC: 433)

——

Eagle claw cutout

(EMC: 434)

——

same

——

same

Md 8, B#3

——

Beads, 5

(EMC: 434)

Md 8, Centrl

——

numerous discs, tubes etc deposit &
"numerous other ornaments covered with
silver etc." [see Earspools, Beads, Tubular
Beads, Stars]

(AM:152)

Md 12, B#2

——

Pendant, small

(EMC: 281)

Md 13, B#2

2613

Earspool

(EMC: 451)

2614

Earspool [OHS 260/49]*

(EMC: 451)

2715

Earspool, one of 4 [OHS 260/55]

(EMC: 451)

——

same, 3 missing

2627

Tubular Bead, one of 6

2628

same

2629

same

2630

same

2631

same

2632

same

2634

Cone-like bead, one of 7

2635

same

2636

same

2637

same

Md 7, B#12

Md 8, B#1

Md 8, B#2

Md 13, B#3
Md 13, B#3

Md 13, B#3

Reference

(EMC f.78)

(EMC: 451-2)
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Table 13-5. Concluded.
Provenience

Cat.

Description

2638

same

2639

same

2682

same

2741

Strip fabric clips, 4 of 5

2742

same

2743

same

2744

same

——

same, one missing

2620

Turtle effigy rattle, one of 8

2647

same

2648

same

2689

same

2690

same

——

same, 3 missing

2640

Cross, one of several

——

same, one or more missing

Md 13, B#5

——

Bear teeth

Md 13, B#13

2633

Tubular bead [or one of the preceding]

Md 13, B#17

2721

Button, one of 2

——

same, missing

Md 13, B#18

——

Button, 1.25" diam.

(EMC: 455)

Md 13, dist

——

Earspools, and other copper objects

(EMC: 447)

Md 18, B#7

——

Button, several

(EMC: 468)

Md 23, B#3

2650

Button, large

(EMC: 463)

Md 23, B#3

2717

tubular bead 4" long (.5" in diam. &

(EMC: 463)

2717

same

——

same

——

same

——

same

——

same

Md 23, B#6

——

Earspools, two [one at Serpent Md bearing
260/91]

(EMC: 464)

Md 23, B#6

2649

Button, large (1.5" diam)

(EMC: 464)

Unknown

2684

earspool

Md 13, B#3

Md 13, B#5

Md 13, B#5

Reference

(EMC: 452)

(EMC f.72)

(EMC f.73)
(EMC: 53)
(EMC: 455)

*Ruhl found that the Florida State Museum (# A5121) has an earspool with this OHS number as
well!
AM Ancient Monuments of the Mississippi Valley
EMC Exploration of the Mound City Group
FC Flint Chips, Stevens
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Miscellaneous Copper
A fragment of a copper ornament was recovered from Mound 13, Feature 47. It
is a corner of a complex curved ornament or plate. The rounded end is pierced with a
single hole 4.5 mm in diameter. The piece is 3.2 cm wide, 3.0 cm long and 0.15 cm thick.
Fragments of worked copper was found in the 1963 excavations. Approximately 20 were
found in the excavation of Mound 13. Sixteen of these were found in a cremation (F50)
and one was found in a postmold.

COPPER ARSINIDE
Table 13-6. Inventory of Copper Arsinide (Whitneyite) Crystals.
Provenience

Cat.#

Description

Reference

Md 8, Cen.Dp

——

crystals

(FC)

Md 13, B#1

——

crystals, up to 3lbs ea

(EMC: 449)

AM Ancient Monuments of the Mississippi Valley
EMC Exploration of the Mound City Group
FC Flint Chips, Stevens

SILVERED ITEMS
Squier and Davis (1848:207) have the following comments on the objects they
found in Mound 3 that were covered with silver foil.
Silver, ..., seems to have been possessed in very small quantities by the moundbuilders. Indeed, within the entire range of these investigations, it has been
discovered in but a single instance, - namely, in the remarkable "pipe mound,"
numbered 8 in the plan of "Mound City." It was here found, reduced to extreme
thinness, (not exceeding in thickness ordinary foolscap,) and plated, or rather
wrapped, over sundry copper beads and a few other ornaments of the same
material. The whole amount discovered would probably not exceed an ounce in
weight." Items they describe from Mound 8 that were covered with foil are some
copper covered barrel- shaped shell beads and some copper- covered shell "stars"
(Squier and Davis 1848: 207-8).
This silver was analyzed by Prof. A.H. Church for the Blackmore
He found the above fused copper mass to contain 19% metalic silver
tin and antimony. He concluded on the basis of the concentration of
in excess of its trace occurrence in native copper to be due to plating
copper (Stevens 1970: 435).
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GALENA
Few specimens of galena recovered from the 1920s operations are present in the
collect ions. A catalogued lot (#2925) of 306 crystals is an uncleaned collection from one
of the burials.
Table 13-7. Inventory of Galena Crystals.
Provenience

Cat.#

Description

Reference

Md 5, Crmty

——

13.6 kg

(AM:--, FC: 421)

Md 8, Cen.Dp

——

crystals

(EMC: 438)

Md 13, B#1

——

11.34 kg

(EMC: 449)

Md 13, F49

3097

12 crystals

(MCR)

AM Ancient Monuments of the Mississippi Valley
EMC Exploration of the Mound City Group
FC Flint Chips, Stevens (1870)
MCR Mound City Revisited, Brown & Baby (1966)

MICA
A substantial mica “mirror” was discovered in 1971 leaning against a sewer drain
(F12-9) beneath which was a cremation (Burial 4) presumably disturbed by the Camp
Sherman intrusion. The mica slab with roughly chipped margins measures 18.3 cm in
length and 15.5 cm wide at its maximum. The sheet is 0.2 cm thick.

Table 13-8. Inventory of Mica.
Provenience

Cat.#

Description

Reference

Md 1, Crem.Bn

——

Layer of sheets

(AM:145)

Md 2, B#16

——

plate (15 x 11 x 1/4")

(EMC:445)

——

plate (15 1/2 x 8 1/16")

(EMC:445)

Md 2, B#17

——

thin sheets

(EMC: 268)

Md 7, B#9

——

rectangular plates, up to 14x10",
includes plates the mica

Md 7, B#12

——

plate, circular (11"dia)

(EMC: 495)

Md 7, B#13

——

sheets

(EMC: 496)

Md 9, B#13

——

fgts

(EMC: 508)

Md 12, B#4

——

large sheet, misc. fgts

(EMC: ?)

Md 12, F 9

794

large sheet 'mirror'

(Otto 1980: Fig. 24)

Md 13, dist

/473

plate (16.4 x 12.5 x .45 cm)

(EMC: 447)

Md 13, fill

2385

cut piece

2404

cut piece

——

12" mirror, sheets 6 x 6", 6 x 14",
& many others

Md 13, B#1
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Table 13-8. Concluded.
Provenience

Cat.#

Description

2974

plate, rectangular [/32] (20.5 x
39.4 x .76 cm)

*2973

plate, ovoid (40.6 x 22.1 x .4 cm)

(EMC: 448)

Md 18, B#7

——

2 large plates

(EMC: 468)

Md 23, B#1

——

"considerable mica"

(EMC: 461)

Md 23, B#3

——

3 large plates, 1/4" thick

(EMC: 463)

Md 23, enclos

——

fgts

(EMC: 464)

S.Embk, F35

2288

cut pc, parallel-sided

/599

cut fig., "bear tooth"? (5x2.5cm)

2284

drilled pc

S.Embk, F36

Reference

AM Ancient Monuments of the Mississippi Valley
EMC Exploration of the Mound City Group

Table 13-9. Weights of Minerals, Excluding Grave Goods.
Provenience

Mica (g)

Galena (g)

Copper (g)

Md 4, Area

0.3

-

-

Md 5, Area

0.3

-

-

Md 8, Base

1.2

-

-

Md 8, PM46

1.7

-

-

Md 8, PM66

2

-

-

Md 8, F3

<0.1

-

-

Md 9, Fill

4.3

-

-

Md 9, PM27

4.1

-

-

Md 9, PM47

0.3

-

-

Md 10, Area

0.3

-

-

Md 11, Area

0.4

-

-

Md 11, PM15

0.5

-

-

Md 11, PM25

1.6

-

-

Md 11, PM109

0.3

-

-

Md 12, Area

76.7

-

-

Md 13, Area

46.4

184.4

0.7

Md 13, Fill

275.8

-

-

Md 13, Floor

308.1

37.9

-

Md 13, west

2.5

-

-

Md 13, Fxx

6.5

-

-

Md 13, Fxx

10.7

-

-
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Table 13-9. Concluded.
Provenience

Mica (g)

Galena (g)

Copper (g)

Md 14, cent

6

-

-

Md 14, Floor

0.1

-

-

Md 13, F50

-

10.6

-

Midden, F35

86.4

-

-

Md 13, PM47

-

4.1

-

Md 13, PM132

-

0.5

-

S Embankment: Midden, F36

32.8

-

-

Pit, F37

1.9

-

-

Beneath

2.8

-

-

Disturbed

72.5

-

-

Side

1.7

-

-

Outside

6.5

-

-

SE Embankment: Midden, F4

4.6

-

-

Disturbed

11.3

-

4

Near Borrow pit

6.5

-

-

SE Borrow Pit: Disturbed fill

5.3

-

-

343

MOUND CITY

344

Chapter 14

ANTLER, BONE AND SHELL ARTIFACTS
ANTLER ARTIFACTS
All of the antler artifacts are from the later intrusive graves. None can be
attributed to the Middle Woodland occupation at the site. Although only a minority of
objects recorded from these intrusive graves remains in the collections, Table 14-1 is
appended to provide a list of the diversity of grave goods of this period.
BONE ARTIFACTS
The bone artifacts are divided in provenience between the Middle and Late
Woodland periods (Table 14-2). Those items from the burials of mounds 2, 8, and 23
are intrusive mound grave goods, those from burials in mounds 7, 13, and 15 and nonmortuary contexts in mounds 8, 13, and 18 are of Middle Woodland age. The proportion
of bone objects given over to dress and ornamentation (jaws and needles) is impressive.
Of the Middle Woodland objects recorded, only the metapodial skewer is not related to
dress. However, it is not an ordinary tool. Metapodial skewers are distinctive mortuary
implements of the period used to fasten burial shrouds (Griffin et al. 1970).
Digging Implements
Fragments of two deer and one elk scapulas were cut and ground on the superior
margin and scapular spine. This type of alteration suggests that the tools were digging
implements although the distinctive wear on the distal margins was not preserved
for conclusive functional identification. The elk scapula was found at the bottom of
the southeast Borrow Pit and one of the deer scapulas was in the disturbed fill of the
same pit. The contexts of these probable earth-excavating tools are appropriate for
representing the locus of major digging activity. The same artifacts have been reported
from contemporaneous contexts in both mound fill (Griffin et al. 1970:Pl.177) and
habitation sites (Murray 1972:234).
BEADS
Pearl Beads
Perforated pearls include spherical and oblate round forms. A group of 31
spherical beads from the cremation F12A (Mound 10) have an average diameter of 5.41
mm (range from 3 to 7 mm, SD = 2.063 mm, SE = .359 mm). Three others in the lot are
oblate or barrel-shaped. They measure 10 x 7 mm, 15 x 10 mm, and 9 x 7 mm.
Shell Beads, Shaped
In 1963, 21 shaped marine shell beads were recovered, 10 barrel-shaped, 6
spherical, 1 disc, and 4 of unidentified shape. Most are burnt. The spherical bead (5.0
mm diameter) came from the subfloor cremation (F12A, Mound 10 ). A disc bead (7.0
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mm diameter) also came from this grave lot. Three lots of large tubular or cylindrical
beads are in the general collection from the 1920s.
Shell Beads, Gastropod
The two species recognized from Mound City are gastropods, Leptoxis sp. and
Olivella sp. The former are common to the post-Hopewell occupation, the latter the
Hopewell.
BONE, SHELL AND TOOTH ORNAMENTS
Elk Canine Ornaments
Two catalogue lots of drilled elk canine teeth survive from the 1920s operations.
No. 2911 consists of 333 burned and exfoliated teeth of which only a few are complete.
No. 2960 consists of 3 perforated elk canines. One complete tooth measures 2.43 x 1.47 x
0.95 cm. The other two are fragmentary.
Marine Shell Ornaments
The upper half of a circular shell gorget has a long-billed raptorial bird engraved
on the inner surface (Figure 24-7). The fragment is 7.8 cm long and the central perforation
is 1.2 cm in diameter. Thickness at the center is 3.1 mm.
Table 14-1. Inventory of Antler Artifacts.
Provenience
Cat.#
No. Description Reference
Md 2, XB#1

——

x

antler beam handles, elk "resemble the handles of large knives"
(AM: 148)

——

1

antler comb "notched bone" (AM: 148)

——

1

antler "hammer" or "club" (AM: 148)

——

x

antler gouges, elk (AM: 148)

Md 7, XB#3

——

1

antler beam, elk (EMC: 571)

Md 8, B#1

——

1

antler point (EMC: 568)

——

1

antler tines, unwkd (EMC: 568)

3574

1

antler beam, socketed (9.0 cm long, 2.25 cm max.diam.) (EMC:
569)

3575

1

antler beam, socketed (12.5 cm long, 2.8 cm max.diam.)
(EMC:569)

3577

1

antler beam, no socket (11.14 cm long, 2.3 cm max.diam.) (EMC:
569)

3578

1

antler beam, socketed (9.6 cm long, 2.2 cm max.diam.)(EMC: 569)

3579

1

antler beam, socketed (9.6 cm long, 2.2 cm max.diam.)(EMC: 569)

3552

1

antler comb, 8 teeth, with carved ornamental crest. Overall length
9.14 cm, width 5.37 cm, thickness 0.6 cm, maximum length of
teeth 5.25 cm (EMC f.98)

Md 8, B#2
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Table 14-1. Concluded.
Provenience
Cat.#
No. Description Reference
3555

1

antler point, socketed, elk, 17.6 cm long, ovoid base 3.44 x 2.24
cm (EMC f.96, 2nd from left)

——

x

unworked antler (EMC: 569)

3551

1

antler mallet or hammer, length 18.9cm, depth of mallet head 5.25
cm, striking area of 7 x 6 cm (EMC f.97)

3553

1

antler prong with carved edge ("cutting implement or graver")
(EMC: 570)

——

1

antler handle with beaver tooth chisel, bottom (EMC f.88)

——

2

antler beams, c.30 cm long (EMC: 570)

——

x

antler tines, unwkd (EMC: 570)

3560

1

antler harpoon head, 2 barbs, with line hole, length 15.1 cm top
line hole 0.4 cm diam., base 2.9cm long, 1.7cm wide (EMC f.86)

——

1

antler harpoon head, 2 barbs, with line hole, length ? 2nd from
top(EMC f.86)

3562

1

antler harpoon head, 3 barbs, with line hole, length 14.4 cm, 3rd
from top line hole 0.23 cm diam., base 4.2 cm long, 1.45 cm wide
(EMC f.86)

——

1

antler harpoon head, 3 barbs (EMC f.86)

3576

1

antler beam section, socketed (9.5 cm long, 2.3 cm dia.) (EMC:
570)

3561

1

antler harpoon head, 3 barbs, length >21.7 cm, tang >4.15 cm top
long, 1.6 cm wide (EMC f87)

——

1

antler harpoon head, 4 barbs, with line hole, length ? 2nd from top
(EMC f.87)

3563

1

antler harpoon head, 5 barbs, length 19.1 cm, tang 2.9 cm long
3rd from top 1.75 cm wide (EMC f87)

——

1

antler harpoon head, 4 barbs, length ? bottom (EMC f.87)

3572

1

antler beam, socketed (8.5 cm long, 1.8 cm diam.) right (EMC f.89)

3573

1

antler beam, socketed (8.05 cm long, 2.35 cm diam.) (EMC: 571)

——

1

antler beam, socketed (EMC: 571)

——

1

antler beam, socketed (EMC: 571)

——

1

antler beam, socketed (EMC: 571)

3554

1

antler handle with beaver tooth chisel, 21.7 cm long, maximum
upper diameter of proximal end 3.3 cm, chisel hole is 0.85 x 0.55
cm, tooth tip orientation is 40° below the axis of the handle (EMC
f.88)

SE Borrow Pit, ——
dist fill

1

deer antler tine

Md 23, XB#1

Md 23, XB#2

AM Ancient Monuments of the Mississippi Valley
EMC Exploration of the Mound City Group
FC Flint Chips, Stevens
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a

b
0

5
cm

Figure 14-1. Antler Artifacts; a) #3554 Antler handled beaver tooth chisel
[Mound 23 SB2]; b) #3555 Socketed elk antler point [Mound 8 B2].
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5

0
cm

Figure 14-2. Antler Comb. #3552
[Mound 8 B2].

0

5
cm

Figure 14-3. Elk Antler Mallet. #3551 [Mound 23 XB1].
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c

b

0

5
cm

d

a
Figure 14-4. Antler Harpoons; a) #3561. Tripple-barbed [Mound 23 XB2]; b) #3560.
Double-barbed [Mound 23 XB1]; c) #3562. Tripple-barbed [Mound 23 XB1]; d) #3563.
Quintuple-barbed [Mound 23 XB2].
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g

f
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cm

Figure 14-5. Antler and Bone Artifacts; a) #3569. Antler drift [Mound 23 XB2]; b) #3567.
Raccoon penis bone [Mound 23 XB1]; d) #3570. Split bird bone awl [Mound 8 B2];
e) #3565. T-shaped pin [Mound 23 XB2]; c,f) #3566. Pointed bear splantic (2 parts) [Mound 23
XB1]; g) #3558. Long bone splinter; h) #3559. Elk scapula pin [Mound 23 XB1].
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Table 14-2. Inventory of Bone Artifacts.
Provenience

Cat.#

Md 2, XB#1

——

1

bison? scapula in "Turkish: scimatar"
shape

(AM:148)

Md 7, B#5

——

x

cut jaws & teeth

(EMC: 486)

——

1

deer metapodial skewer, 17.7 cm long

(EMC: 486)

Md 7, B#13

No. Description

Reference

——

1

skull mask

(Baby 1956)

——

2

bone needles

(EMC: 496)

——

1

elk scapula pin, 25.7 cm long

(EMC: 568)

——

1

bone needle, 12.4 cm long

(EMC: 568)

——

x

deer bone splints

(EMC: 568)

——

1

tarso-metatarsal awl, turkey

(EMC: 568)

——

1

elk scapula pin

(EMC f.96, left)

——

2

deer metatarsal awls

(EMC: 569)

3570

1

split bird bone awl, 10.72 cm long

——

x

unworked bone

(EMC: 569)

Md 8, PM66

——

1

bone needle tip

(Baby & Langlois 1977)

Md 8, PM79

——

1

bone needle tip (Baby & Langlois 1977)

Md 13, B#1

——

1

bone awl

(EMC: 449)

Md 13, F50

——

2

drilled bones

(MCR)

Md 13, F55

——

1

drilled bone (4mm diam)

(MCR)

Md 15, B#1

——

1

wolf? mandible, cut

(Drennan 1974)

Md 18, Bn#1

——

1

bone needle, 19.5 cm long

(EMC: 522)

Md 23, XB#1

3556

1

deer metapodial beamer (working
edge, 13cm)

(EMC f.95 mid)

3559

1

elk scapula pin (19.2cm long, 3.2cm
wide at top)

(EMC f.96 lf)

3566

1

bear penis bone awl

(EMC: 570)

——

2

raccoon penis bone awls

(EMC: 570)

3571

1

raccoon penis bone

(EMC: 570)

3568

1

raccoon penis bone awl

(EMC: 571)

3557

1

deer metapodial beamer (working
edge, 16cm)

(EMC f.95 bot)

3569

1

bone "chipping tool" (7.3cm long,
9.7mm diam)

(EMC: 571)

3571

1

bone "chipping tool" (6.2cm long,
8.6x12.5mm

(EMC: 571)

3565

1

T-shaped bone pin(7.15cm long, head
1.7x 1.3cm,

(EMC: 571)

——

3

bone awls

(EMC: 571)

——

2

beaver incisors

(EMC: 571)

——

x

deer bone

(EMC: 571)

Md 8, XB#1

Md 8, XB#2

Md 23, XB#2
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Table 14-2. Concluded.
Provenience
Unknown

Cat.#

No. Description

Reference

——

x

turtle shell pieces

(EMC: 571)

3558

1

long bone splinter, saber- shaped point,
shank well smoothed

AM Ancient Monuments of the Mississippi Valley
EMC Exploration of the Mound City Group
FC Flint Chips, Stevens (1870)
MCR Mound City Revisited, Brown & Baby (1966)

Table 14-3. Bead Sizes.
#3591
#3592
#3593

4 beads
7 beads
13 beads

length 1.98cm

(1.79-2.34) ± .247

diameter 1.56cm

(1.38-1.79) ± .184

length 1.78cm

(1.47-2.10) ± .207

diameter 1.48cm

(1.30-1.75) ± .182

length 1.70cm

(1.40-1.90) ± .171

diameter 1.27cm

(1.00-1.42) ± .131

Table 14-4. Inventory of Beads.
Provenience

Cat.

Description

Reference

Md 2, Bn#1

——

Shell Beads

(AM: 147)

Md 2, Bn#1

——

Pearl Beads

(AM: 147 )

Md 2, B#4

——

47 Pearl beads

(EMC: 443)

Md 2, B#16

——

330 Pearl and shell beads in one "necklace"

(EMC: 446)

Md 2, B#16

——

12 Olivella beads

(EMC: 446)

Md 2, B#17

——

Shell beads, barrel-shaped

(EMC: 446)

Md 2, B#18

——

a few Shell beads

(EMC: 446)

Md 3, Bn#1

——

Pearl beads

(EMC: 504)

Md 3, Bn#1

——

Shell beads

(EMC: 504)

Md 3, B#2

——

Shell bead "necklace"

(EMC: 506)

Md 7, B#2

——

a number of Shell beads & bone beads

(EMC: 483)

Md 7, B#3

——

Shell & pearl beads in one "necklace"

(EMC: 486)

Md 7, B#4

——

Pearl bead "necklace"

(EMC: 486)

Md 7, B#5

——

[Shell?] beads, burnt & unburnt

(EMC: 486)

Md 7, B#6

——

Shell bead "necklace"

(EMC: 487)

Md 7, B#7

——

Shell bead "necklace"

(EMC: 487)

Md 7, B#8

——

Bone bead "necklace"

(EMC: 487)

Md 7, B#9

——

Shell bead "necklace[s?]"

(EMC: 491)

Md 7, B#9

——

Pearl bead "necklace[s?]"

(EMC: 491)
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Table 14-4. Continued.
Provenience

Cat.

Description

Reference

Md 7, B#10

——

Bone bead "necklace"

(EMC: 494)

Md 7, B#11

——

Bone beads, barrel-shaped

(EMC: 484)

Md 7, B#12

——

Shell & pearl beads inside ovate copper pendant

(EMC: 495)

Md 7, B#12

——

Pearl bead "necklace" with bear claws & sharks
teeth

(EMC: 496)

Md 7, B#13

——

Shell bead "necklace"

(EMC: 496)

Md 7, XB#2

——

50 Anculosa beads

(EMC: 571)

Md 7, XB#3

——

x Tubular shell beads

(EMC: 571)

Md 7, XB#4

——

x Tubular shell beads

(EMC: 571)

Md 8, B#2

——

Shell beads

(EMC: 434)

Md 8, B#2

——

Pearl beads

(EMC: 434)

Md 8, Depos

——

Shell beads

(AM: --, EMC: 438)

Md 8, Depos

——

Shell beads

(AM: --, EMC: 438)

Md 10, F12A

2384

242 Shell beads, disc, barrel, tubular & spherical

(MCR)

Md 10, F12A

2384

x Pearl beads

(MCR)

Md 12, B#2

——

Shell bead "necklace"

(EMC: 459)

Md 13, B#1

——

Shell beads

(EMC: 449)

Md 13, B#1

——

Pearl beads

(EMC: 449)

Md 13, B#5

2970

Shell & pearl beads

(EMC: 453)

Md 13, B#5

——

Bone beads

(EMC: 453)

Md 13, B#5

——

Pearl beads

(EMC: 453)

Md 13, B#6

——

a few Shell beads

(EMC: 454)

Md 13, B#13

——

a few beads (EMC: 454)

Md 13, B#17

2802

212 Shell beads

Md 13, B#17

——

Pearl bead "necklace"

(EMC: 455)

Md 13, B#18

2937

Marine shell bead "necklace"

(EMC: 455)

Md 13, cache

——

5000+ Shell beads, barrel- shaped, columella, <.5"
long, mainly crushed

(EMC: 453)

Md 13, F#35

——

1 Shell bead

(MCR)

Md 13, F#50

——

5 Shell beads, spherical

(MCR)

Md 13, F#52C

2450

7 Shell beads, tubular

(MCR)

Md 13, F#52C

——

6 Shell beads, barrel-shaped

(MCR )

Md 13, F#55

3109

12 Shell beads

(MCR)

Md 13, F#55

——

11 Pearl beads

(MCR)

Md 13, F#56

3112

7 Shell bead frags

(MCR)

Md 13, F#56

——

5 Pearl beads

(MCR)

Md 13, floor

3417

2 Shell beads

(MCR)

3417

2 Pearl beads

(MCR)

3077

7 Shell bead frags

(MCR)

Md 13, area
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Table 14-4. Concluded.
Provenience

Cat.

Description

Reference

Md 13, fill

——

6 Pearl beads

(MCR)

Md 18, B#5

——

50 Shell beads

(EMC: 470)

Md 18, B#6

——

Pearl & shell bead "necklace"

(EMC: 468)

Md 21, B#1

——

Shell bead "necklace"

(EMC: 507)

Md 23, B#3

——

Shell beads

(EMC: 463)

Md 23, B#6

——

Shell bead "necklace"

(EMC: 464)

Md 23, XB#1

3591

4 Tubular shell beads

AM Ancient Monuments of the Mississippi Valley, Squier & Davis (1848)
EMC Exploration of the Mound City Group, Mills (1922)
MCR Mound City Revisited, Brown & Baby (1966)

Table 14-5. Inventory of Perforated Animal Teeth and Claws.
Provenience

Cat.

No.

Description

Reference

Md 2, B#16

——

35

elk canine teeth

(EMC: 268)

Md 3, Bn#1

——

Shark teeth

(EMC: 326)

Md 7, B#10

——

Bear canine teeth

(EMC: 316)

Md 7, B#12

2893

shark teeth (4 complete) in pearl "necklace"

(EMC: 318)

13

Md 7, B#12

2826

5

Bear claws (4 present) in "necklace" with pearls

(EMC: 318)

Md 8, B#2

——

c100

Elk canine teeth

(EMC: 256)

Md 8, B#2

——

Bear canine teeth

(EMC: 256)

Md 8, B#2

——

Immitation bear & mountain lion canine teeth

(EMC: 256)

Md 8, B#2

——

Immitation elk canine teeth

(EMC: 256)

Md 8, B#3

——

Bear & greay wolf claws in "necklace"

(EMC: 256)

Md 8, B#3

——

150+

Elk canine teeth

(EMC: 256)

Md 8, B#3

——

6

elk canine teeth in shell

(EMC: 256)

Md 12, B#2

——

Gray wolf canine teeth

(EMC: 281)

Md 13, B#1

2968

Shark teeth

(EMC: 271)

5

Md 13, B#1

——

Animal canine teeth

(EMC: 271)

Md 13, B#5

——

Elk canine teeth

(EMC: 275)

Md 13, B#5

2969

Shark teeth

(EMC: 275)

2

Md 13, F#55

3109

1

Elk canine tooth frag

(MCR)

Md 13, area

3054

1

Elk canine tooth frag

(MCR)

Md 13, area

3050

1

Shark tooth (2.7x1.6cm)

(MCR)

3116

1

Shark tooth frag

(MCR)

Md 13, Floor

2354

1

Bear tooth frag

(MCR)

Md 13, dist

——

Perforated & cut teeth

(EMC: 269)

Md 15, B#1

——

Md 18, B#7

——

2

Bear canine teeth

(EMC:--)

Bear canine teeth

(EMC: 290)

AM Ancient Monuments of the Mississippi Valley, Squier & Davis (1848)
EMC Exploration of the Mound City Group, Mills (1922)
MCR Mound City Revisited, Brown & Baby (1966)
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b

5

0
cm

Figure 14-6. a) animal claws #2826; b: shark teeth (upper row) 2832, 2968, 2832; (lower
row) 2968, 2968.
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cm

Figure 14-7. Engraved Marine Shell Gorget, B8#2.
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Table 14-6. Inventory of Marine Shell Objects (excluding beads).
Provenience

Cat.

No.

Description

Reference

Md 7, B#13

——

7

Busycon cups

(EMC f.80)

Md 8, B#2

——

1

Gorget, engraved [260/4]

(EMC: 256)

——

x

"several large shell disks, perforated;
many small shell disks;"

(EMC: 256)

Md 13, B#5

——

x

cut shell ornaments (EMC: 275)

Md 13, upper

——

1

worked shell piece (MCR) structure

Md 23, B#6

——

x

heavy ocean shell pieces (EMC:464)

Md 23, Floor

——

x

shell frags (enclosure) (EMC:464)

AM Ancient Monuments of the Mississippi Valley, Squier & Davis (1848)
EMC Exploration of the Mound City Group, Mills (1922)
MCR Mound City Revisited, Brown & Baby (1966)
Table 14-7. Worked Mussel Shell.
Provenience

Cat.#

Description

Reference

Md 15, PM—

——

1 Shell spoon

(Drennan 1974)

Md 23, XB#1

——

1 Shell scraper

(EMC: 392)

EMC Exploration of the Mound City Group, Mills (1922)
MCR Mound City Revisited, Brown & Baby (1966)
Table 14-8. Inventory of Perishable Remains.
Provenience

Cat. No.

Description

Reference

Md 3, Bn#4

——

"carbonaceous matter, apparently
resulting from the burning of leaves and
woven fabric"

(EMC:504)

Md 7, B#9

——

Matting, beneath falcon plate

(EMC f.81)

Md 7, B#12

——

Leather, on side of copper plate

(EMC:494)

Md 10, F12A

——

Woven fabric

(MCR)

Md 13, B#3

——

Woven fabric

(EMC:452)

Md 13, B#9

——

"remnants and imprints of objects of
wood, bark, woven fabric an tanned
skins"

(EMC:455)

Md 18, Floor

——

"matting and woven fabric"

(EMC:468)

Md 23, B#2

——

Matting, skins [with numerous angular
fragments of granite, i.e., 4 fire-cracked
rock]

(EMC: 461)

Md 23, Floor

——

Matting, cloth (enclosure)

(EMC:464)

Md 23, Floor

——

Matting, "coarse" (north end)

(EMC:464)

AM Ancient Monuments of the Mississippi Valley
EMC Exploration of the Mound City Group
MCR Mound City Revisited, Brown & Baby (1966)
358

Table 14-9. Inventory of Fossil Objects.
Provenience

Cat. No.

Description

Reference

Md 23, Floor

——

Mastodon tusk frags

(EMC:464)

Md 23, B#6

——

Fossil ivory tusk

(EMC:464)

Md 13, F#54

——

1 fossil

(MCR)

Md 12, F#3

2828

1 Horn coral (3.0 x 4.0 cm dia)

Md 4, area

714

1 Branching coral frag

Md 4, area

739

3 Branching coral frags

Outside SE

2993

2 Horn coral (7.5 cm long x 4.5 cm dia x
3.5 cm long x 2.6 cm dia) embankment

EMC Exploration of the Mound City Group, Mills (1922)
MCR Mound City Revisited, Brown & Baby (1966)
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AFTERWORD
Substantial new information was recovered from the field investigations
undertaken in various locations at Mound City from 1963 to 1975. It has enlarged
our understanding of the site based on the 90-year-old fieldwork conducted by
Mills and Shetrone. It has also shed light on the even earlier work by Squier and
Davis that set the much of the agenda for subsequent research into what we now
call Ohio Hopewell culture.
The first field season demolished the impression that little was left of the
pre-contact archaeology after the site had been impacted by farming, military base
construction, and the excavations of Mills and Shetrone in 1920-22. Rather than having
been sucked dry of anything useful, the site yielded a wealth of information, including
untouched burials, features and portions of above grade earthworks. The foundations
of many of the mounds remain unexplored, and the supposedly thorough excavations of
the 1920s proved to have been haphazard and unsystematic. The potential still remains
for new investigations to disclose much more of the archaeological record. Since the
1970s archaeologists have turned their attention toward non-traditional archaeological
information that there is every reason to think that the site holds many surprises.
The relatively recent work has helped restore the reputation of the Squier
and Davis report while shedding light at the same time on one of its deficiencies.
Inconsistencies in the report have raised questions over the years about the accuracy of
their work. The count of “26 mounds, embraced in one enclosure” that Squier and Davis
(1848:144) record in the section of their book devoted to detailed mound discussion
contradicts the count of 24 “within the walls” on page 54, and the 22 actually plotted
on the facing page (Plate XIX). The number 26 has to be regarded as a serious count
although it requires affirmation from future field investigation, which of course might
well disclose more than that number.
Fieldwork in 1963 and 1966 revealed the embankment to have the same
asymmetrically oblong shape that Squier and Davis (1848) mapped. Work on the south
and east walls showed that the sides were bowed outward slightly and were joined by
rounded corners. The location of the east gateway was confirmed as a gap in the east
embankment directly east of mounds 2 and 14 and not directly opposite to the gateway
in the west side. The west gap, which is centered along the east-west axis, is not likely to
be seriously misplaced because the access from the exterior is flanked by deep borrow
pits. The orientation of the south and east walls was found to be slightly different from
that drawn by Squier and Davis.
The size of 15.6 acres is greater than the published map in Squier and Davis (13
acres or 5.26 ha), but very close to a draft map of 16 acres (Figure 1-2). Mound locations
present on one of the draft maps and not present on the published version appear to
represent valid observations (see other versions in Greber 1991). In one case the location
of a ‘phantom’ mound on a draft map was found upon investigation to be the location of
a structure of the type otherwise covered by earth. This leads to the inference that low
hummocks were sometimes counted as mounds but in the final count were left out of the
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published map. Squier and Davis may have been prevented from following through with
excavation because the field in the 1840s was uncultivated and covered with a stand of
old trees and an undercover of brush.
Squier and Davis (1848:54) state that the mounds were positioned haphazardly
within enclosure quite unlike most earthwork arrangements. One hundred and fifty
years later this impression can be modified to posit the final layout design was created
on an existing unstructured configuration of mounds. The embankment is a late
construction that rationalized the layout pattern by making them into elements of a
macro-structure. This macro-structure arrangement of embankment enclosure, mound
positions and enclosure entrances was an enlarged version of the walls, interior posts
and entrances present in the more formal layouts of buildings beneath the mounds.
Considering that the pre-existing pattern of mounds does not seem to have anticipated
the macro-structure, it follows that the rationalized layout would contain many nonconforming mound positions such as one sees at the present.
The construction of a macro-structure enclosure was not the only expansion of
submound building architecture. The borrow pits are likely to be part of that macrostructure as well. The marine shells posted at the corners of burial 13 in Mound 7
recapitulates the arrangement of borrow pits to embankment that is present in the site
itself. The shape of the crematory basins likewise has the same outline as the submound
structures. Thus, at least by the close of construction at Mound City a design was created
that employed the form of the submound structure at several, different scale sizes. We
have here of the ritual structure as an archetype.
Structures were leveled before burial by layers of earth, sand and stream
boulders. The process involved uprooting the structural uprights and allowing floorlevel rock, bone, and artifacts to filter into the vacant postholes. These structures had
an architecture that allowed a great deal of variation. They ranged in size and in the
allocation of interior space for ritual deposits. At the lower range are structures for
which we have no details of internal features. Most have single instances of what are
called conventionally ‘crematory’ basins. A smaller number have deposits of crematory
remains in sub-floor pits for various sizes and shapes. Deposits on the surface on the
occupational surfaces are rather restricted, and the most elaborate are the mockups of
crematory basins used to inter human remains.
A conspicuous element in the architecture is the wall of a double line of posts
demarcating the length of the structures, the short end with openings being of single
post construction. These structures occupy nearly the entire distribution by size and
dominate the upper limit in both length and breadth (Fig. 7-1). Two of the single-wallpost
structures are smaller but both structure types overlap in their size distribution. Two
distinct patterns emerge in which the difference is not a matter of the dependency
on size alone. To complicate this picture the Mound 12/13 pair unites in common the
construction of both a single post and double post buildings. One suspects that the
smaller single post structure is a satellite to the larger double post structure with special
functions. In single instance of superposition (Mound 13) a single post construction
precedes a double post one. In this case one suspects that the lower was as early as
Mound 8 to which it is oriented.
362

AFTERWORD

Three of the very large double post structures are known from absolute dates and
artifact associations to belong to the later of the two components at the site (Mounds
7, 10 and 13). Thus there exists a hint of both a temporal and a functional explanation
entering into the difference in the form of construction. The conflation of two layouts
of mounds implies a significant span of time incorporated into the appearance of the
mound group today. Mound 10 and the upper structure of Mound 13 represent the later
of the two patterns. Radiocarbon dates available from each place them around the time
of peak Hopewellian activity in Ohio (circa 1750 BP, uncorrected: Greber 2003). Both
have copper headdresses with the burials. No reliable age determination is available for
the older mound pattern.
The sequence of mound use and earthwork construction was set within an
extended history of site occupation. A hint of an early non-mounded occupation is
present in the partial foundation posts present near Mound 10 and in the southeast
corner of the embankment. The beginning of mound building culminates in the first
pattern within the area. At a certain point in time a new pattern of mound placement
is initiated in which each mound is positioned as if it was an interior part of a macrostructure. In that schema Mound 10 represents the southeast interior support post. The
central group of mounds, mainly Mound 7, represents the central support post that is
found in the ‘H’ pattern of seven posts, well exemplified by the pattern beneath Mound
10. The Mound 12/13 pair is difficult to make out as being in a ‘post’ position, but it
appears to belong to the late mound pattern because its orientation toward Mound 7.
Construction of the embankment and presumably the borrow pits follows.
Inhumation burials are placed into the outer slope of the embankment in contrast to the
treatment of human remains solely to cremation before. Also, there is an indication that
some of the mounds were added to after the underlying structure was capped. A vessel
with a crosshatched rim not otherwise known from the site was found at the edge of
Mound 13 in a disturbed context. If originally, as very likely, it was located nearby it had
to be stratigraphically within one of the later fill layers postdating a gravel layer. This
would place the classically formatted Hopewellian vessel design well after the second
cycle of mound construction, thereby hinting at a post-’Classic’ period phase of ritual
activity at the site. Finally, the latest cycle of burial ritual was to inhume human bodies
within shafts sunk into the tops of some of the mounds.
Middle Woodland artifacts are irregularly distributed among the mounds in
what were mainly features associated with the underlying buildings. A few items were
placed as offerings in the overlying mantles. In two locations refuse material was located
in and under the embankment. Some mound locations have yielded nothing while others
such as Mound 7 and 13 have contained the greater share of mortuary objects known
from the site. The special “crematory basin” in Mound 8 contained a large number of
smashed pipe fragments. Certain pipes had strong thematic and stylistic analogues
with specific Tremper site pipes. These pipe types are not present elsewhere on the site.
The same cache of pipes included an expanding bar weight here that belongs to this
same early time line. Alone of the mounds, number 8 provides the most obvious early
Hopewell time markers.
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The items in Mounds 7 and 13 document the later Hopewellian component at the
site. A broad range of copper objects including copper headdresses and large plates were
present as well as obsidian bifaces. Together they represent connections with Hopewell
Mound 25 and other dated Hopewellian manifestations around circa 1750 BP.
The combined evidence allows three cycles of ritual activity to be identified,
leaving aside the so-called ‘Intrusive Mound’ culture activity that can be interpreted as
a continuation into the Late Woodland period. The celebrated destruction of the pipe
caches represents the first cycle. The second is well represented by the flashy copperbearing ritual deposits of the ‘Classic Hopewell’ cycle from mounds 10, 13 as well as
Mound 7. Finally, a third cycle is represented by the embankment and related features.
The Classic Hopewell vessel allocated herein to the top of Mound 13 could well be a part
of this third cycle.
The number of incomplete objects, whether ceramic vessels or smoking pipes,
calls for comment. It can no longer be inferred that this incompleteness is the product
of poor artifact recovery. Whatever the interpretation one wishes to make of this
phenomenon, this pattern of incompleteness is too pervasive to dismiss. For instance
all ceramic vessels are incomplete sections, not simply random sherds. This goes for the
Squier and Davis collection and the totality of the Ohio Historical Society collection.
Smoking pipes are conspicuous for their fragmentation although that may not be readily
apparent because so many of them have been restored. They were not simply broken
through externally supplied physical force. The Mound 8 cache was destroyed in a
spectacle that splintered pipes by subjecting them to heat up to 1000°C. One comes away
from this fact with the inference that destruction was common, deliberate and part of
spectacle. Importantly, this fact covers only certain proveniences. Mound 13 and 18 are
a conspicuous exception. It is feasible to think of the destruction by extreme heat to be
a spectacle of the early Hopewellian period rather than the later one. The small ‘pipe’
from Mound 2 is actually a small amulet without apertures for smoking. As in other
historically unrelated cases the incompleteness of objects is deliberate and presumably
connected with notions of spiritual sanctions against important things remaining whole.
From these facts it readily can be seen that important cultural information resides in the
ways in which objects have been treated or disposed of — not merely in their physical
associations.
Important insights into exchange or gift-giving are provided by source
identifications in ceramics, lithics, and pipes. A major orientation is to the southeast.
Sand tempered Connastee pottery, Knox chert, and mica sheets in particular testify
to a connection stretching down the west side of the Appalachians. The importance
of this route toward the sea is indicated by the presence of Ohio ceramics and flints in
the Appalachians. The route probably constituted the main connection to marine shell
sources and to mound centers in peninsular Florida. Connections to the Midwest would
seem to have been important considering the presence of an Illinois and Mississippi
river valley Hopewellian. Sourcing studies leave little doubt that the connections
are not direct. Ceramic ties are unconvincing or non-existent and have nothing to do
with distance per se. Neva pipestones at Mound City show a significant connection
with northern Illinois sources (Emerson et al 2002), but one that is barely evident in
chipped stone (and that consisting of the Mississippian geological period white flints
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from Mound 3 only). Interestingly, northern Illinois plays a role as a transit stop with the
sources of obsidian and Knife River flint. While this is only the beginning of a systematic
investigation into sources, it should be evident that the distribution of materials here
as elsewhere reveals highly idiosyncratic connections without the hurdles imposed by
distance being of major consideration. I suspect that when contemporary sites become
compared, the composition of materials from each area will be very asymmetric. If
certain materials and objects do in fact display non-complementary patterns, it can be
argued that ordinary trade is not the vehicle for the movement of exotics.
One of the surprises of research into ceramic composition is the revelation that
certain Hopewellian finewares are made from the same clay sources as the coarseware.
Studies on ceramic assemblages in the Illinois River valley have prepared us to visualize
something distinct and foreign about the Hopewellian wares. While this perspective
may be credible in the cases of limestone tempered fabrics, some of the historically
classic ceramics with Hopewellian design formats turn out to be made in the same area
(and perhaps by the same potters) as the day-to-day cooking wares. This revelation only
adds to the fact that the Ohio Hopewell is configured in different ways than the IllinoisMississippi Valley Hopewellian.
The ritual use of the earthwork location turns out to have been complicated
both in the number of episodes of separate usage but also in the type and number of
constructions and graveyard uses. No longer can the layout of earthworks be regarded
as the implementation of a single design. Rather it was outcome of many hands over a
long period in an effort to enhance the perceived sacral aspect of the landscape.
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APPENDIX A
A PETROGRAPHIC ANALYSIS OF MOUND CITY POTTERY
James B. Stoltman
University of Wisconsin — Madison
Sherds from 35 pottery vessels recovered at Mound City were selected for
petrographic analysis. The selection of this sample was informed by an initial typological
inventory by James Brown to ensure that the full range of ceramic variability at the site
was represented. In terms of macroscopic stylistic properties these vessels were initially
assigned to the following categories:
Scioto Series
McGraw Cordmarked

11

McGraw Plain

8

Hopewell series

7

Southeastern Series
Turner Check Stamped

1

Turner Simple Stamped-B

6

Limestone Tempered, Possibly Exotic
Candy Creek Cordmarked?

1

Wright Check Stamped?

1
35

The objectives of the petrographic analysis are fourfold. First, determine the
basic physical composition of pottery vessels made at the Mound City site. Second,
evaluate compositional differences that may exist within the site between the major
local pottery series, i.e., Scioto and Hopewell, in search of evidence that the site’s potters
employed different recipes, indicative of functional considerations on their part, in the
production of different kinds of pottery containers. Third, attempt to shed light on the
ceramic ecology of the Mound City potters by comparing the physical composition of
the local pottery and locally available raw materials. Fourth, compare and contrast the
presumed local ceramic industry with suspected imported vessels, i.e. those bearing
such “Southeastern” properties as check stamping, simple stamping, and limestone
tempering, to confirm or refute the non-local origin of the latter and, insofar as these
apparently non-local products testify to the existence of external exchange relationships,
evaluate the diversity and direction of those relationships.
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Methodology
All thin sections were analyzed using a basic point-counting procedure as
described in several earlier publications (Stoltman 1989, 1991, 2001). A standard
counting interval of 1 mm was employed for all thin sections. In most cases the entire
area of the thin section was counted, resulting in total points counted (exclusive of
voids) ranging between 100 and 250 per thin section. The output of this approach is a
physical characterization of each thin section in terms of the percentages of silt-size
inclusions plus the species, sizes, and percentages of mineral inclusions of sand size and
larger. Since individual clay particles are not identifiable in thin section, their presence
is recorded generally as “matrix”.
The compositions for each of the samples are presented in terms of “paste” and
“body” indices (See Stoltman 1991:109-110; 2001:314). Paste consists only of the naturally
occurring minerals (i.e., exclusive of human additives) in any fired clay product. It is
represented quantitatively as the percentages of three natural ingredients: (1) matrix
(i.e., clay); (2) silt (all mineral inclusions that range in size between .002 mm and .0625
mm); and (3) sand (all mineral inclusions .0625 mm or larger in maximum diameter). A
size index is also recorded for the naturally occurring sand grains in each thin section.
This particular index is presented as an ordinal scale ranging in value from 1 to 5. It was
computed for each thin section by assigning a number to each natural, sand-sized grain
recorded during point counting based upon maximum diameters as follows: 1=.0625.249 mm; 2=.25-.499 mm; 3=.50-.99 mm; 4=1.00-1.99 mm; 5=2.00+ mm. The index itself
is a single number between 1 and 5 that is the mean of all measured sand grains for each
thin section.
Paste, as defined above, is the most appropriate index for assessing the local
manufacture of ceramic products because it can be compared reliably to local sediments
(under the so-called Provenience Postulate; e.g. see Stoltman 2001:313). When thin
sections of local sediments are unavailable or insufficiently representative of local
resources, “local” paste characteristics can still be defined, albeit tentatively, based
upon the summary values of a sample of demonstrably local vessels. The reliability of
this characterization, of course, is dependent upon the fallible, but enabling, supposition
that the sample selected for thin section analysis was, indeed, manufactured locally and
is fairly representative of the site’s pottery. Once the paste characteristics of local pottery
are determined, comparisons with stylistically anomalous vessels can then be made via
the so-called Local-Products-Match Postulate (See Stoltman 2001:316-317) to assess
more objectively their possible nonlocal origin. The case for the nonlocal derivation of a
vessel can be strengthened if its paste not only differs from that of local vessels but also
matches that of soils and/or vessels from a suspected external source.
In contrast to paste, body normally represents an artificial mixture of at least
two materials—paste + temper—that typically derive from different geological sources.
The discrimination of paste and body depends first and foremost upon the reliable
identification of intentional, humanly introduced inclusions, i.e. temper. In most cases in
this study igneous and/or metamorphic rocks of granitic composition were employed as
temper. The identification of these inclusions as temper was relatively straightforward,
facilitated by their large size, high angularity, and distinctive polymineralic character
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in contrast to the natural sand inclusions. Limestone was sometimes also employed as
temper, being directly observable as the sole temper in one cordmarked vessel (#33-99)
and inferred based upon large, angular voids in one check-stamped vessel (#33-79).
Secondary amounts of limestone temper were also recorded in eight vessels, with
identification based upon voids in five and upon unleached grains in three; Tables 1,
2, and 4).
The body index, then, is comprised of three components: (1) natural sand,
(2) temper, and (3) matrix (silt is included here, along with the clay). A separate
size index, using the same 1-to-5 ordinal scale used to measure sand grains, is also
reported for temper.
Temper type, size, and amount are all variables that directly reflect human
actions, thus are likely to be heavily culturally determined. Body indices, then, can
provide a valuable basis independent of paste to assess the local vs. non-local status of
ceramic vessels. An important caveat in dealing with temper as a culturally determined
variable is to beware that it may not necessarily be a passive reflection of a traditional
way of making pottery but a more active reflection of technological considerations of
the potters, who could be using different body recipes for vessels intended to perform
different functions (e.g., ritual vs. cooking vs. storage vs. serving, etc.).
Sometimes it is possible to compare the findings of petrographic analysis with
those of elemental analyses like neutron activation (NAA). In such cases it is important
to realize that the latter applies only to body. That is, NAA results describe the bulk
composition of pottery samples, which is usually an artificial mixture of natural clayey
sediments plus humanly introduced temper. In most cases (the exception is untempered
pottery) NAA results cannot be expected to identify a clay source for pottery products
because of the complicating effects introduced by tempers. NAA findings for addressing
the issues of ceramic production and exchange are thus most effectively employed
through comparisons of pottery samples not with raw sediments but with other pottery
samples. However, another complication enters here: diagenesis. It may be difficult,
perhaps even impossible, to match the NAA chemical signature of a suspected exotic
vessel with an external source because of the unknown (and unknowable!) effects
that post-depositional alteration may have wrought on the vessel since it entered the
archaeological context of a site different from its place of origin (See Stoltman and
Mainfort 2002).
Objective No. 1: Determining the Composition of Locally Made Pottery
As described by Prufer (1965; 1968), the preponderance of pottery recovered
from Ohio Hopewell sites is assigned to two major taxonomic classes: (1) the Scioto
Series, both cordmarked (Figure A-1) and plain (Figure A-2), presumably utilitarian
vessels, and (2) the Hopewell Series (Figure A-2, 33-88 and Figure A-3), decorated and
carefully finished vessels of more limited or special function. Among the 35 vessels from
Mound City in this study, 26–19 McGraw and 7 Hopewell—were assigned to these series,
thus are presumably of local manufacture. The paste and body properties for each of
these vessels are presented in Tables A-1, A-2, and A-4. While stylistically “local,” the
possibility must be considered that some of these vessels derive from other Hopewell
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sites and that compositional differences may exist that would suggest a nonlocal origin.
Therefore, the internal compositional diversity of each of the “local” pottery series will
be examined before finally providing a characterization of Mound City’s locally made
pottery. All inferences drawn from this analysis, of course, are founded on the fallible
supposition that the current sample is representative of the site’s ceramic industry.
Scioto Series
Nineteen vessels of the Scioto Series were subjected to thin section analysis, 8
plain and 11 cordmarked. The basic data pertaining to the physical properties of these
vessels are presented in Tables A-1 and A-2 and portrayed in Figures A-4 and A-5. Table
1 contains the paste and body values for each of the eight vessels initially assigned to
the McGraw Plain type of the Scioto Series. The vessels are presented in two groupings
within Table 1 based upon temper differences. The first group of six vessels contains
those in which only igneous and/or metamorphic rocks were used as temper (See Figure
6). The second group contains two vessels in which lesser amounts of limestone occur
along with the prevalent igneous and/or metamorphic rock temper (in both of these
vessels the limestone had been leached and was identified on the basis of large, angular
voids; Figure A-7). Summary statistics (means and standard deviations) are provided
within Table A-1 for each of these groups individually and for all eight plain vessels
combined. The reason for these groupings (similar ones are also presented in Table A-2),
is to facilitate investigation of compositional variability within the Scioto Series that
might be indicative of differential origins or production practices.
Table 2 presents similar paste and body data for 11 McGraw Cordmarked vessels.
As in Table 1, vessels with only igneous and/or metamorphic rock tempers (n=6) are
Table A-1
Paste & Body Values By Vessel for McGraw Plain
PASTE
Type/Vessel #

Thin
Section #

% Matrix

% Silt

% Sand

Sand Size
Index

McGraw Plain; no v. #

33-86

93

5

2

1.67

McGraw Plain; v. # 28

33-87

92

6

2

1.67

McGraw Plain; v. # 58

33-89

88

11

1

1.00

McGraw Plain; no v. #

33-90

88

9

3

1.00

McGraw Plain; no v. #

33-91

72

10

18

1.42

McGraw Plain; v. # 57

33-93

94

4

2

1.00

Mean & Std Deviation

[n=6]

87.8±8.2

7.5±2.9

4.7±6.6

1.29±.33

McGraw Plain; no v. #

33-94

89

11

0

--

McGraw Plain; v. # 59

33-95

91

8

1

1.00

Mean & Std Deviation

[n=2]

90.0±1.4

9.5±2.1

0.5±0.7

1.00±0.0

Mean & Std Deviation

[n=8]

88.4±7.0

8.0±2.7

3.6±5.9

1.25±.32
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Table A-1
BODY
Type/Vessel #
McGraw Plain; no v. #
McGraw Plain; v. # 28
McGraw Plain; v. # 58
McGraw Plain; no v. #
McGraw Plain; no v. #
McGraw Plain; v. # 57
Mean & Std Deviation
McGraw Plain; no v. #
McGraw Plain; v. # 59
Mean & Std Deviation
Mean & Std Deviation

Thin
Section #
33-86
33-87
33-89
33-90
33-91
33-93
[n=6]
33-94
33-95
[n=2]
[n=8]

% Matrix

% Sand

% Temper

71
82
76
88
55
84
76.0±11.9
69
74
71.5±3.5
74.9±10.4

1
1
1
3
12
1
3.2±4.4
0
1
0.5±0.7
2.5±3.9

28
17
23
9
33
15
20.8±8.9
31[25+6]
25[15+10]
28.0±4.2
22.6±8.4

Temper Type

Temper Size
Index
Granite
3.10
Granite
3.06
Granite
3.70
Granite
2.92
Gabbro
4.29
Granite
3.00
3.34±.54
Granite+LS** 3.60
Granite+LS** 3.11
3.36±.35
3.35±.48

** Identified from angular voids

Table A-2
Paste & Body Values By Vessel for McGraw Cordmarked
PASTE
Type/Vessel #

Thin
Section #

% Matrix

% Silt

% Sand

Sand Size
Index

McGraw CM; v. # 55

33-64

91

5

4

1.00

McGraw CM; v. # 8

33-65

95

4

1

1.00

McGraw CM; v. # 1

33-67

86

14

0

--

McGraw CM; v. # 2

33-69

95

4

1

1.00

McGraw CM; v. # 6

33-70/71

93

6

1

1.00

McGraw CM; v. # 56

33-96

88

11

1

1.00

Mean & Std Deviation

[n=6]

91.4±3.7

7.3±4.2

1.3±1.4

1.00±0

McGraw CM; v. # 32

33-68

92

7

1

1.00

McGraw CM; no v. #

33-97

95

5

0

--

McGraw CM; v. # 61

33-98

88

10

2

1.25

McGraw CM; v. # 3

33-66

89

7

4

1.44

McGraw CM; v. # 64

33-100

87

13

0

--

Mean & Std Deviation

[n=5]

90.2±3.3

8.4±3.1

1.4±1.7

1.23±.22

Mean & Std Deviation

[n=11]

90.8±3.4

7.8±3.6

1.4±1.4

1.09±.17
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Table A-2
BODY
Type/Vessel #

Thin
Section #

% Matrix

% Sand

% Temper

Temper Type

Temper Size
Index

McGraw CM; v. # 55

33-64

72

3

25

Granite

3.19

McGraw CM; v. # 8

33-65

76

1

23

Granite

3.32

McGraw CM; v. # 1

33-67

82

0

18

Granite

3.00

McGraw CM; v. # 2

33-69

77

1

22

Granite

3.71

McGraw CM; v. # 6

33-70/71

74

1

25

Granite+Diorite

3.48

McGraw CM; v. # 56

33-96

84

1

15

Gabbro+Granite 4.17

Mean & Std Deviation

[n=6]

77.5±4.6

1.2±1.0

21.3± 4.0

McGraw CM; v. # 32

33-68

83

1

16[13+3]

Granite+LS**

3.77

McGraw CM; no v. #

33-97

88

0

12[10+2]

Granite+LS**

3.12

McGraw CM; v. # 61

33-98

74

1

25[17+8]

Granite+LS**

3.14

McGraw CM; v. # 3

33-66

71

3

26[24+2]

Gneiss+LS

3.11

McGraw CM; v. # 64

33-100

78

0

22[12+10]

Granite+ LS

3.39

Mean & Std Deviation

[n=5]

78.8±6.8

1.0±1.2

20.2±6.0

3.31±.28

Mean & Std Deviation

[n=11]

78.1±5.5

1.1±1.0

20.8±4.8

3.40±.36

*Excludes suspected nonlocal vessel #33-91

3.48±.42

**Identified from angular voids

grouped together in contrast to those with limestone as well as igneous/metamorphic
tempers (n=5). Summary statistics are also presented for each of the two groups as well
as for all 11 cordmarked vessels combined.
A review of the data in Tables A-1 and 2 reveals no significant compositional
differences between any of the pottery groups within the Scioto Series. This statement
is based upon the use of two standard deviations, i.e., the 95% confidence level, as
a reasonable and objective, if arbitrary, minimal criterion that must be met before
accepting as “significant” any observed differences between pottery groups. Employing
this criterion, it can be seen that no significant differences exist between any of the paste
and body indices for any of the pottery groups in Tables A-1 and A-2. Stated differently,
no significant differences in paste or body indices separate the two temper groups
(igneous/metamorphic only vs. igneous/metamorphic + limestone) nor the two stylistic
groups (plain vs. cordmarked) (See Figures A-4 and A-5).
Moving from the level of the pottery group to that of the individual vessel, once
again the 95% confidence level can be employed to assist in assessing the possibility that
one or more of the vessels is so compositionally distinct that its exotic origins deserve
serious consideration. Comparing the paste and body values for each vessel with those
of its group means, it can be seen that one McGraw Plain vessel–#33-91–stands out as
distinctive within the Scioto Series (Table A-1; Figures A-4 and A-5). This vessel, one of
only two that has gabbro as its predominant temper (Figure A-8), has the greatest amount
of temper (33%), the largest temper size (4.29 size index), and the sandiest paste (18%)
of the 19 vessels itemized in Tables A-1 and A-2. The sandy paste is especially notable,
at 18% exceeding by two standard deviations the mean value for all eight McGraw
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Plain vessels from the site (3.6±5.9% sand). Considering these data, it is reasonable to
suspect the nonlocal origin of vessel #33-91. With no other observable compositional
differences evident within the Scioto Series, then, the summed paste and body values
for the remaining 18 Scioto Series vessels can be accepted as a reasonably reliable
compositional characterization of the locally made pottery of this series at Mound City.
These summary data are presented in Table 3.
Table A-3
Mean Paste & Body Values For the 18 Local Scioto Series Vessels at Mound City
PASTE
Type

N

% Matrix

% Silt

% Sand

Sand Size
Index

McGraw Plain*

7

90.7±2.4

7.7±2.8

1.6±1.0

1.22±.35

McGraw Cordmarked

11

90.8±3.4

7.8±3.6

1.4±1.4

1.09±.17

All Local McGraw Vessels

18

90.8±3.0

7.8±3.2

1.4±1.2

1.14±.26

Table A-3
BODY
Pottery Series

N

% Matrix

% Sand

% Temper

Temper
Type

Temper Size
Index

McGraw Plain*

7

77.7±7.1

1.1±0.9

21.2±7.8

Grit

3.21±.31

McGraw Cordmarked

11

78.1±5.5

1.1±1.0

20.8±4.8

Grit

3.40±.36

All Local McGraw Vessels

18

77.9±6.0

1.1±1.0

21.0±5.9

Grit

3.33±.34

*Suspected nonlocal vessel #33-91 is excluded

Hopewell Series
Thin sections from seven vessels assigned to the Hopewell Series are included in
this study (Figure A-2, 33-88 and Figure A-3). An eighth thin section was also prepared
(#33-92), but it was later realized that it was derived from the same vessel as #33-83, so the
two are treated together. The compositional data for these seven vessels are presented
in Table 4. Six of the vessels were tempered with rocks of granitic composition (Figure
9), with one of these (#33-88) also possessing a small amount of limestone (which was
recorded as temper). The seventh vessel (#33-80) is distinctive in that it has a sandy paste
with no visible temper other than sand (Figure A-10). Whether it should be considered
“sand tempered” or possessing an untempered sandy paste is uncertain, but in either case
this vessel differs significantly from all others in the present study. With the exception
of this latter vessel, the data in Table A-4 show a general uniformity in paste and body
indices for the six grit-tempered Hopewell vessels, with no individual vessel standing
out as significantly different. On contextual and typological grounds, there is no reason
to doubt the local manufacture of these vessels, yet there are notable paste differences
from the Scioto series that are inconsistent with the assumption that both were made
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locally (See Table A-5). The issue of possible separate origins for the two series will
be addressed more explicitly below upon further examination of the compositional
evidence.
Table A-4
Paste & Body Values By Vessel for the Hopewell Series
PASTE
Type/Vessel #

Thin
Section #

% Matrix

% Silt

% Sand

Sand Size Index

Zoned Incised; v. # 54

33-81

85

12

3

1.25

Zoned+Bossed; v. # 52

33-82

92

6

2

1.67

Zoned Rocker St; v. # 63

33-83/92

88

11

1

1.00

Zoned Dentate; v. # 37

33-84

84

15

1

1.00

Zoned Dentate; v. # 43

33-85

92

5

3

1.33

Polished Plain; v. # 53

33-88

84

12

4

1.75

Mean & Std Deviation

[n=6]

87.5±3.8

10.2±3.9

2.3±1.2

1.33±.32

Zoned Dentate; no v. #

33-80

71

11

18

2.06

Table A-4
BODY
Type/Vessel #

Thin
Section #

% Matrix

% Sand

% Temper

Temper Type

Temper Size
Index

Zoned Incised; v. # 54

33-81

82

3

15

Granite

2.80

Zoned+Bossed; v. # 52

33-82

80

2

18

Granite

2.82

Zoned Rocker St; v. # 63

33-83/92

84

1

15

Granite

2.99

Zoned Dentate; v. # 37

33-84

87

1

12

Granite

2.82

Zoned Dentate; v. # 43

33-85

79

2

19

Granite

2.94

Polished Plain; v. # 53

33-88

80

3

17[15+2]

Granite+LS*

2.17

Mean & Std Deviation

[n=6]

82.0±3.0

2.0±0.9

16.0± 2.5

Zoned Dentate; no v. #

33-80

82

?

18

2.76±.30
Sand

2.06

*Identified from angular voids

Objective No. 2: Evaluating the Internal Compositional Variability
of Mound City Pottery
After excluding one potentially nonlocal vessel from each of the main,
typologically local pottery series (vessels # 33-91 and 33-80), the next step is to evaluate
any compositional variability that may exist bearing upon the issues of possible
separate production loci or practices that might distinguish the two series. That is, can
any significant differences in either paste or body be detected between the Scioto and
Hopewell series at Mound City, and if so, what do these differences mean? The relevant
comparative mean values for both paste and body for the Scioto and Hopewell series are
presented in Table A-5.
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Table A-5
Comparative Mean Paste & Body Values For the Local Scioto and Hopewell Series Vessels at
Mound City
PASTE
Type

N

% Matrix

% Silt

% Sand

Sand Size Index

Scioto Series

18

90.8±3.0

7.8±3.2

1.4±1.2

1.14±.26

Hopewell Series

6

87.5±3.8

10.2±3.9

2.3±1.2

1.33±.32

BODY
Pottery Series

N

% Matrix

% Sand

% Temper

Temper Type Temper Size
Index

Scioto Series

18

77.9±6.0

1.1±1.0

21.0±5.9

Grit

3.33±.34

Hopewell Series

6

82.0±3.0

2.0±0.9

16.0± 2.5

Grit

2.76±.30

Turning first to paste, this is the primary compositional parameter for assessing
the issue of whether both pottery series were made locally. If the pastes of the two series
are comparable, a common (presumably local) origin is probable. As can be seen from
Table 5 and Figure 11, the pastes of the two series are, indeed, similar. To help evaluate
the significance of the observed differences between the means of the two series, t tests
were calculated with the following results:
% Matrix [90.8±3.0 vs. 87.5±3.8]

t=2.19

p=<.05 >.04 (significant)

% Silt [7.8±3.2 vs. 10.2±3.9]

t=1.51

p=<.16 >.15 (not significant)

% Sand [1.4±1.2 vs. 2.3±1.2]

t=1.49

p=<.16 >.15 (not significant)

Sand Size [1.14±.26 vs. 1.33±.32]

t=1.44

p=<.17 >.16 (not significant)

As can be seen from these data, three of the four mean paste indices show no
significant differences between the Scioto and Hopewell series. Only the mean values
for % matrix appear to be significantly different at the .05 level. Rather than view
this finding as evidence for use of different clays by the potters, or for manufacture
by different potters, an alternative explanation deserves consideration. Before this
alternative can be addressed, however, the differences in body compositions between
the two series must be considered (See Table A-5 and Figure A- 11).
To help assess the significance of the observed differences in mean body values
between the two series, once again t tests were calculated. The results of these t tests are
as follows:
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% Matrix [77.9±6.0 vs. 82.0±3.0]
% Sand [1.1±1.0 vs. 2.0±0.9]
% Temper [21.0±5.9 vs. 16.0±2.5]
Temper Size [3.33±.34 vs. 2.76±.30]

t=1.59
t=1.95
t=1.99
t=3.67

p<.14 >.13 (not significant)
p<.07 >.06 (not significant)
p<.07 >.06 (not significant)
p<.01 >.001 (highly significant)

These data reveal no significant percentage differences between the two series
in the values of matrix, sand, or temper. The differences in temper size between the
two series, on the other hand, are highly significant (p<.01): finer temper was used in
the Hopewell Series than in the Scioto Series (cf. Figures 6 and 9). In addition, Figure
11 reveals a clear pattern of greater amounts of temper in Scioto Series vessels than in
Hopewell Series vessels—the majority of Scioto vessels have greater than 20% temper
while all Hopewell vessels have percentages less than 20%. Since the same tempers
characterize both series, it is reasonable to infer that the potters employed different
practices of temper preparation in their manufacture.
These observed differences in body composition are here viewed as a reflection
of the intentions of the potters to enhance the respective performance characteristics
of the two pottery series. The Scioto Series vessels, presumably intended to perform
such utilitarian functions as storage and cooking, with their thicker walls and larger and
more abundant temper, were engineered for maximal resistance to thermal shock from
recurrent heating and cooling as well to survive the rigors of daily handling within the
household. The thinner, more finely shaped, carefully decorated and/or polished, and
more finely tempered Hopewell Series vessels, by contrast, were presumably reserved for
more limited (ritual?) use in contexts that involved maximal public viewing along with
minimal physical and mechanical stresses. Presumably the finer tempering facilitated
the preparation of exterior surfaces on which the symbolic and aesthetic representations
could then be displayed with maximum clarity and effectiveness.
This evidence that the makers of the Hopewell Series were crushing the same
tempers more finely is germane to discussion of the issue of paste differences between
the Scioto and Hopewell Series that was previously deferred. It will be recalled that a
significantly lesser volume of matrix (p<.04>.03) was recorded for the pastes of Hopewell
as opposed to Scioto Series vessels (Table 5). Rather than viewing this as evidence of
the use of different clays for the two series, the alternative explanation favored here
attributes these paste differences to the different temper processing practices of the
potters. Because the tempers were being more finely crushed for Hopewell Series vessels,
it is likely that more particles of temper in the silt and fine sand size ranges became
incorporated into the paste where they would have been mistakenly recorded as natural
paste inclusions. The combined effect of greater amounts of silt and fine sand being
generated during the preparation of tempers for Hopewell vessels would be an elevation
of both their values in the Hopewell Series pastes, as is evident in Table A-5. In light of
these considerations, the pastes of the Scioto and Hopewell Series vessels at Mound City
are here viewed as deriving from the same sediment source.
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Objective No. 3: Ceramic Ecology
As described by Frederick Matson (1965:203): “Ceramic ecology may be
considered as one facet of cultural ecology, that which attempts to relate the raw
materials and technologies that the local potter has available to the functions in his
culture of the products he fashions.” This is a worthy, but ambitious objective. To attain
it one needs not only knowledge of the composition of local pottery products and the
character of locally available raw materials, such as clays, tempers, fuels, etc., but also
a great deal of contextual evidence concerning the manufacture, use, and disposal of
pottery vessels. While no pretense can be made to attain this goal in the present study, at
least some beginning steps may be taken in that direction.
With the basic composition of locally made pottery already determined, the next
step in addressing the issue of ceramic ecology is to consider the relationship of these
materials to the raw materials available to the residents of Mound City. As is true for most
pottery industries, the two most basic resources utilized in the manufacture of pottery
at Mound City were clays and temper. But, from where specifically were these resources
procured? By asking this question, we can hope to gain much useful information about
how the Mound City potters “mapped on” to their local environment. Could the raw
materials needed for pottery manufacture be procured within the immediate catchment
of the site, or were more protracted journeys required to reach targeted resources,
perhaps requiring overnight sojourns? These and a myriad of other questions that
present themselves require the kind of detailed knowledge of local geological resources
that are simply not available to us at the present time. Nonetheless, it is worth the effort
to push this analysis as far as we are currently able.
The preferred tempers used by Mound City potters–igneous and/or metamorphic
rocks, especially those of granitic composition, but also some gabbros and diorites–
could be procured only from secondary deposits since no such rocks outcrop as bedrock
anywhere in Ohio (Lamborn et al. 1938:7). The most likely sources would be transported
cobbles from within the glacial till that blankets northern and central Ohio down to the
immediate vicinity of Chillicothe, as well as from within glacial outwash that occurs
south of the glacial moraines (e.g., Noble and Korsok 1975). Where, exactly, these
tempers were procured is not known, but it can be reasonably surmised that relatively
short day trips north of Chillicothe would have yielded suitable weathered igneous
and metamorphic cobbles easily crushed for use as temper. Indeed, it was presumably
the friable nature of such rocks that prompted the Mound City potters to prefer these
materials for temper.
As for the clays used by the Mound City potters, ascertaining their sources is
more complicated. To this end, several clayey sediments from a variety of contexts have
been collected, fired, and mounted on thin sections for comparison to the pastes of the
local pottery. Two sediment samples were collected from separate loci on the Pleistocene
terrace that underlies the Mound City site. Both were collected from pits 30-40cm
deep excavated into the Bt horizon of the soil formed on top of the alluvial fill of the
terrace near the southern edge of the site enclosure (Figure A-13). A third clay sample
was collected from the face of a creek bank to the north of the site enclosure on the
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floodplain below the site (Figure 14). The bulk compositions of these sediment samples
are presented in Table 6 and shown in Figure 15.
When comparing these local clayey sediments to the pastes of the 24 local Mound
City vessels, it is evident that a close match does not occur. The silt percentages are
similar, but the three alluvial terrace sediments are considerably sandier–18-35% versus
a maximum of 4% sand for the 24 local vessels (cf. Tables 5 and 6 plus see Figure 15).
Table A-6
Bulk Compositions for Local Sediments
Type

Thin
Section #

% Matrix

% Silt

% Sand

Sand Size
Index

Md City terrace subsoil

33-220

57

8

35

3.00

Md City terrace subsoil

33-221

64

2

34

2.90

Alluvium north of Md City

33-222

76

6

18

1.43

Hopeton, Trench 6 clay

33-307

94

5

1

1.50

Minford Clay: Scioto Co.

33-306

77

19

4

1.75

Minford Clay: Jackson Co.

33-305

72

9

19

1.17

Minford Clay: Pike Co.

33-304

83

8

9

1.00

While all three sediment samples are considerably sandier than the pastes
of the local Mound City pottery, two interesting differences can be observed
between the lower floodplain sediment (from a relatively low-energy depositional
setting) and the two high-terrace sediments (from higher-energy depositional
settings): (1) the amount of sand in the former–18%–is notably less than in the
latter–34-35%–and (2) the sand size index for the former–1.43–is less than half
those of the latter–2.90 and 3.00 (Table A-6). These data have two interesting
implications. First, the source of the clay-rich sediments utilized by the Mound
City potters in the manufacture of the preponderance of their pottery is likely
to have been from a lower-energy depositional setting than the terrace alluvium
so far investigated near Mound City. Second, in light of the similarities observed
between the floodplain sediment #33-222 and the pastes of the two suspected
nonlocal vessels (# 33-80 and #33-91), the nonlocal status of these vessels merits
reconsideration (Cf. Figures A-11 and 15).
Failing to discover a close match for the pastes observed in the preponderance of
Mound City pottery in nearby alluvial sediments, clay samples were sought in what was
suspected of being a more suitable, low-energy setting. Lake Tight was a proglacial lake
that formed over much of southeastern Ohio when the waters of the northwestwardflowing, now-extinct Teays River were impounded during early Pleistocene times (Ver
Steeg 1946; Hansen 1987). Up to 80 ft (ca. 25 m) of slack-water sediments were deposited
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on the floor of this lake, which formerly covered an area of some 7,000 square miles
(ca. 181 ha) in southeastern Ohio and adjacent portions of Kentucky and West Virginia
(Hansen 1987:5). These lacustrine sediments, referred to variously as silts, silty clays, or
clays (e.g., Stout and Schaaf 1931; Lamborn et al. 1938:250; Ettensohn 1974), are named
for the small town of Minford in Scioto County, Ohio. A pipette analysis of these clays
from near Cincinnati revealed their textural composition to be 82% clay, 18% silt, and
0.5% sand (Ettensohn 1974:220). Elsewhere, they are described as “having some value
for the manufacture of ceramic products” being “well suited for the making of red brick
and drain tiles especially” (Stout 1916:430).
Since it was near Chillicothe that the ancient Teays River was dammed by the
advancing glaciers (Ver Steeg 1946:300), the Minford clay would have been readily
accessible to the potters of Mound City. Accordingly, sediment samples of what are
assumed to be Minford clay were collected from roadcut exposures at three locales
south of Chillicothe. These sediment samples were formed into test tiles, fired, and
prepared into thin sections for comparison with the other samples in this study. The
bulk compositions of these three sediment samples are recorded in Table A-6 (See also
Figure A-15). The locations for each of these samples is as follows: 33-306–near Minford
in Scioto County; 33-305–east of Stockdale in Jackson County; and 33-304–south of
Beaver in Pike County.
As can be seen in Table A-6 and Figure A-15, the three Minford clay samples
are variable in their compositions, with one of them (#33-306) similar to the Cincinnati
sample cited above (Ettensohn 1974:220). Assuming that these samples are representative
of the Minford silt, this lake sediment seems an unlikely source for the paste that
characterizes the preponderance of the local vessels at Mound City (See Figure A-15).
It is, however, interesting to note that one of the lake clay samples (#33-305 from the
vicinity of Stockdale in Jackson County; Figure 16) has a textural composition similar
to the pastes of the two suspected nonlocal vessels (#33-91 and #33-80) as well as to the
floodplain sediment (#33-222) recovered below the Mound City site (See Figures A-11
and A-15 plus Tables A-1 and A-4).
Recent research at the Hopeton earthworks directly across the Scioto River from
Mound City (e.g., Lynott 2001; Lynott and Weymouth 2002) has uncovered a promising
local source for clays similar to those used by Mound City potters. Two trenches through
the walls of the Hopeton enclosure encountered distinctive clayey alluvium at the base
of the walls (Lynott, personal communication). This clay did not occur as a continuous
stratum, but rather in localized lenses or pockets within the Pleistocene alluvium that
underlies the site. One auger probe outside of the enclosure walls encountered this
clay at a depth of ca. one meter below the surface. It would appear to be attributable
to slack-water deposition, presumably overbank flooding, within depressions or swales
within the coarser alluvial fill of the Scioto Valley. A sample of this clay from Trench
6 beneath the wall near the northwest corner of the square enclosure (See Squier and
Davis 1848:Plate XVII) was dried, fired, then cut and mounted on a thin section for
petrographic examination (Figure A-17). As can be seen from Tables A-5 and A-6 and
Figure 15, the Hopeton clay has a composition fully within the range of variation of
the local Scioto series vessels at Mound City. While no such clay pocket or lens was
encountered in our probes into the alluvium at Mound City (apparently we did not
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excavate deeply enough), there is no reason to doubt that other such localized clays also
occur buried elsewhere along the lower Scioto Valley. Considering the immense amount
of earthwork construction that occurred at the Hopewellian centers of the lower
Scioto valley, it is likely that such excellent potting clays would have been recurrently
encountered at sites like Mound City and readily exploited by the local potters.
Objective No. 4: Identifying Nonlocal Vessels and Evidence of
External Cultural Interaction
Of the 35 pottery vessels from Mound City included in this study, 26 were
initially postulated to be of local manufacture based upon visual inspection of stylistic
properties. Two of these vessels, one McGraw Plain (#33-91), the other from the Hopewell
series (#33-80), proved to be so distinctive in composition that they were relegated to the
“possibly nonlocal” category. Subsequent comparisons of the pastes of these two vessels
with the bulk composition of clay-rich sediments revealed surprisingly close similarities
with sample #33-305, one of the Minford clay samples from near Stockdale in Jackson
County along with lesser, but still notable, similarities with the creek clay (#33-222)
from the floodplain below Mound City (See Figure A-15). These findings, while hardly
conclusive, raise the possibility that “local” manufactures may be relatively variable in
composition. Nonetheless, the relative compositional homogeneity of 24 of the 26 “local”
vessels suggests that persistent and closely shared practices of pottery manufacture
characterized the potters of Mound City and that the compositions of those vessels (See
Table 5) provide a reasonably reliable signature for the site’s wares that can serve as a
valuable tool for identifying the presence of nonlocal pottery at the site.
At the outset, nine vessels with such exotic (presumably “Southeastern”)
properties as check stamping (Figure 18), simple stamping (Figure 19), fine sand temper,
and only limestone temper (Figures 20 and 21) were set aside for future evaluation based
upon the petrographic findings. The local/nonlocal status of these vessels can now be
assessed by comparing their compositions to those of the 24 “local” vessels as recorded
in Table 5. These nine vessels will be considered in two groups, one rock (i.e., grit and
limestone) tempered (n=3) and the other sand tempered (n=6). The three rock-tempered
vessels will be discussed first. Their compositions are recorded in Table 7.
Check-stamped vessel #33-78, with granitic temper, conforms to the relatively
rare and possibly exotic Turner Check-stamped type, which Prufer (1968:10) relegated
to his Southeastern Series as a “provisional type”. Two aspects of the composition of this
vessel are immediately evident: (1) its paste is fully within the local range established
for Mound City pottery (Cf. Tables A-5 and A-7 and Figure A-22) and (2) its body is
unique in having the highest recorded temper volume–43%–of any vessel in this study
(See Tables A-1, A-2, A-4, and A-7 and Figure A-23). Since the granitic temper used in
this vessel is similar to that observed in other local vessels and the paste is fully within
the local range of variation, the most parsimonious interpretation of this vessel is that
it was made locally and presumably unusually heavily tempered because of functional
considerations or idiosyncratic practices on the part of the maker.
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Table A-7
Body & Paste Values for Rock-tempered, Possibly Exotic Vessels
PASTE
Type/Vessel #

Thin
Section #

% Matrix

% Silt

% Sand

Sand Size Index

Turner Check St/v. # 34

33-78

94

6

0

--

Wright Check St. ?/v. # 33

33-79

97

2

1

1.00

Candy Creek Cm ?/v. # ?

33-99

82

17

1

1.00

Table A-7
BODY
Type/Vessel #

Thin
Section #

% Matrix

% Sand

% Temper

Temper
Type

Temper Size
Index

Turner Check St./v. # 33

33-78

57

0

43

Granite

3.40

Wright Check St. ?/v. # 33

33-79

82

1

17

LS*

3.04

Candy Creek Cm ?/v. # ?

33-99

84

1

17

LS

4.10

*Identified from angular voids

The other two vessels recorded in Table A-7 as suspected exotics are both
characterized by limestone as the sole tempering agent. Vessel 33-79 is check stamped
(Figure A-18) and has no surviving temper, only angular voids presumably derived
from leached limestone (Figure 20). Vessel 33-99, by contrast, is cordmarked and has
its limestone temper still in tact (Figure A-21). The body values for both of these vessels
fall fully within the range of variation of the local vessels (cf. Tables A-5 and A-7 and
Figure A-23), but their paste values fall just outside the local paste range (See Figure A-22
plus Tables A-5 and A-7). While the paste differences are not significant at the .05 level,
that both vessels are characterized by distinctive pastes in combination with atypical
tempers provides a reasonable basis for regarding these vessels as “possibly nonlocal,”
perhaps derived from the Tennessee River valley. Further, considering the notable
paste differences between the two vessels (Table A-7; Figure A-22), it is possible that
they originated from different sources.
The six remaining, presumably nonlocal vessels have the gritty feel of abundant,
fine mineral inclusions generally considered to be sand temper. Five of these vessels are
characterized by simple stamped surfaces, while one (33-72) is plain, but possibly is from
the undecorated neck of a simple stamped jar (Figure A-19). Prufer (1968:8-9) refers such
vessels to the type, Turner Simple Stamped-B, which he regards as a Southeastern import
to Ohio.
The salient compositional characteristics of these vessels are the fineness and
high density of their mineral inclusions. Because the sand-size grains in these vessels
are preponderantly size grades 1 and 2 (i.e., have maximum diameters less than .50mm),
most are monocrystalline and monomineralic. By contrast, angularity is generally high,
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suggesting, along with the high incidence of minerals of the amphibole family, that these
grains derive from finely crushed metamorphic rocks. It is likely that fine grit rather
than sand is the more appropriate appellation for the temper of these vessels.
The minerals observed in these six vessels, while suggestive of a generally similar
source, nonetheless, seem to derive from two recognizably distinct rocks. The first,
tentatively referred to as Grit A, characterizes vessels 33-73 and 33-76. It is dominated by
two minerals, microcline and amphibole, with quartz present in variable though lesser
amounts (Figure A-24). The second, tentatively referred to as Grit C, is also dominated by
two minerals, amphibole and quartz, with microcline rare to absent (Figure A-25). This
fine grit occurs in vessels 33-72, 33-74, 33-75, and 33-77. A specific source for these rocks
has not yet been identified, but closely similar pottery compositions have been observed,
albeit among a minority of vessels, at sites in western North Carolina and Tennessee.
In such fine-grained pottery bodies, it is impossible to distinguish objectively
natural sands from temper, thus preventing the effective use of the paste-versus-body
distinction used in describing the compositions of the grit tempered Mound City pottery.
Accordingly, the compositions of these six vessels are presented as “bulk composition,”
i.e., in terms of volumetric percentages of matrix, silt, and sand, with the latter pertaining
to all inclusions in the sand size range encountered during point counting. These data
are recorded in Table A-8.
Table A-8
Bulk Composition For the Six Fine-Grit-Tempered Vessels
Thin Section#/Decoration

% Matrix

% Silt

% Sand

Sand Size Index

33-72/Plain

74

5

21

1.58

33-73/Simple Stamped

66

4

30

1.74

33-74/ Simple Stamped

67

7

26

1.58

33-75/ Simple Stamped

65

7

28

1.50

33-76/ Simple Stamped

71

1

28

1.68

33-77/ Simple Stamped

70

4

26

1.69

Mean/Std Deviation (n=6)

68.8±3.4

4.7±2.2

26.5±3.1

1.63±.09

The most distinctive property of these six vessels is reflected in the sand size
index. Since the index as reported in Table A-8 pertains to bulk composition (i.e., includes
all sand-size grains whether added as temper or not), it is not directly comparable to the
size indices reported for the other Mound City pottery. Therefore, in order to allow
comparability among all the vessels included in this study, bulk sand size indices were
compiled for all other Mound City vessels. The mean values for these size indices by
local series, Scioto and Hopewell, and individually for the potentially exotic vessels are
recorded in Table A-9 along with means for the six fine-grit vessels.
These data demonstrate conclusively that significant size differences in sandsize inclusions exist between the fine-grit vessels and all other vessels from Mound
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Table A-9
Mean Values + Standard Deviations For Two Bulk Composition Indices For Mound City
Pottery
N

Sand Size
Index

Temper Type Sand Density
[Sd Grains/100 Points]

Scioto Series

18

3.18±.36

Grit

16.7±5.1

Hopewell Series

6

2.59±.26

Grit

16.4±2.6

McGraw Plain/33-91

1

2.48

Grit

19.3

Turner Check St/33-78

1

3.40

Grit

29.9

Unusual Individual Vessels

Hopewell Zoned/33-80

1

2.06

Sand

18.0

Wright Check St/33-79

1

2.89

Limestone

16.9

Candy Creek Cm/33-99

1

3.83

Limestone

10.9

Southeastern Fine Grit

6

1.63± .09

Fine Grit

25.8±2.8

City considered in this study. With a mean value of 1.63±.09, a range of variation is
established for the fine-grit vessels that is encroached by no other Mound City vessel,
even at four standard deviations! To place these data in perspective, consider the mean
sand size indices for vessels of the Connestee Series from two sites in southeastern
Tennessee: (1) Icehouse Bottom, Monroe County, Tennessee–1.36±.16 [n=9] and (2)
Tanasqui, Site 2, Cocke County, Tennessee–1.44±.17 [n=5]. While the tempers differ
mineralogically among all three of these sites, the use of fine-grit as temper is shared.
All factors considered, there is no reasonable doubt that the six fine-grit vessels are,
indeed, intrusive from the Blue Ridge province of the Appalachian Mountains, probably
from southeastern Tennessee or adjacent southwestern North Carolina. In light of this
evidence, Connestee (Chapman 1973:47-57) rather than Turner (Prufer 1968:8-9) is the
more appropriate designation for the pottery series to which these vessels at Mound City
should be assigned.
Table 9 also records a new measure derived from the bulk compositional data
that amplifies the foregoing observations in interesting ways. This “Sand Density
Index” records the number of sand-size grains counted per100 points (exclusive of
voids) for each thin section. Since the point-count interval used was 1 mm, this index,
in effect, is a measure of the number of sand grains per 100 mm2. There is a significant
difference between this index, which records the number of sand grains per 100 points,
and percentages recorded under the paste, body, and bulk compositions, which are
volumetric measures. Thus, a vessel with sparse but coarse mineral inclusions could
have a volume of sand similar to that of a vessel with numerous, fine inclusions, but the
latter would have a greater sand density because it would have more individual sand-size
grains per unit of area.
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From Table 9, it can be seen that the mean sand density index for the six fine-grit
vessels is nearly 26 grains per 100 points, whereas, all of the other vessels from Mound
City, with the sole exception of the Turner Check Stamped vessel (33-78), have sand
density indices under 20 grains per 100 points. This further emphasizes the uniqueness
of vessel 33-78.
Another interesting result of compiling the bulk compositional data for all the
vessels concerns the observed body differences previously considered between the
Scioto and Hopewell Series. As can be seen in Table A-9, the sand densities for the two
series are virtually identical (both 16+ grains per 100 points), while the sand size indices
are significantly different—the mean sand size index for the Scioto Series (3.18±.36) is
much larger than that for the Hopewell Series (2.59±.26). These data amplify the paste/
body data in suggesting that controlling temper size more so than temper volume was
the main consideration of the Mound City potters in the manufacture of the two series.
Conclusions
In this study thin sections from 35 selected pottery vessels recovered at the
Mound City site were subjected to petrographic analysis. Employing both qualitative
and quantitative observations, four objectives were pursued.
The first objective was to ascertain the physical composition of locally made
pottery as an essential prelude to all subsequent comparative analyses. From among the
initial 35 vessels, 26 were assigned to the two established pottery series—Scioto (n=19)
and Hopewell (n=7)—that characterize the Hopewell culture in southern Ohio (Prufer
1968). The “local” status ascribed to these vessels, based as it was upon the twin properties
of context and macroscopic classification, was then subjected to critical evaluation
through an assessment of their physical compositions as revealed through petrography.
As a result of this review, two vessels (#33-80 and #33-91) emerged as distinctive enough
in composition to be considered possibly nonlocal. The remaining 24 vessels, 18 from
the Scioto Series and 6 from the Hopewell Series, were then accepted as truly local
products, with their compositions assumed to provide a reliable characterization of the
locally made pottery from Mound City (See Table A-5).
The second objective was to examine the intra-site compositional variability
between the main pottery series in search of evidence that the site’s potters had
employed different recipes in the manufacture of their wares. A search for compositional
differences within the Scioto Series, i.e., between the McGraw Plain and McGraw
Cordmarked types, failed to uncover any significant differences. The situation was
different, however, when the Scioto and Hopewell Series were compared and contrasted.
While the pastes and tempers were found to be essentially the same, the body values
were significantly different for the property of temper size, which was significantly finer
in the Hopewell Series. It is inferred, on the basis of this evidence, that the potters of
Mound City were sophisticated enough to intentionally employ different recipes when
preparing the bodies for their Scioto as opposed to Hopewell Series vessels. The inferred
explanation for these observed body differences is that utilitarian (i.e., Scioto Series)
pottery was “engineered” to be maximally resistant to the thermal and mechanical
stresses of everyday usage; whereas, the Hopewell vessels, whose intended functions
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(ritual?) were presumably more limited and specialized, were outfitted with finer bodies
that facilitated the preparation of smooth surfaces on which symbolically laden motifs
could be presented with maximum clarity and visibility.
The third main objective of this study was an attempt to lay the foundations
for elucidating the ceramic ecology (Matson 1965) of Mound City by investigating
the relationship between raw materials available locally and those resources actually
utilized by Mound City potters. General sources for the two main raw materials used
by Mound City potters–tempers and clay-rich sediments–were tentatively identified.
The preferred tempers were found to be a variety of igneous and metamorphic rocks,
mainly of granitic composition. These could be procured only from off-site contexts,
either glacial till or glacial outwash, but surely within easy walking distance of Mound
City. Suitable clays for pottery manufacture were also available locally, perhaps even
from the alluvium underlying Mound City. The slack-water clays from which the
preponderance of the local Mound City pottery was made have close counterparts in
the fine clay pockets or lenses recently discovered beneath the Hopeton earthworks. It
seems reasonable to believe that similar clay pockets must occur elsewhere in the lower
Scioto Valley including even beneath the Mound City site. Beside the fine pastes that
characterize 24 of the 26 originally suspected local vessels, two stylistically local vessels
(#33-80 and #33-91) had much sandier pastes suggesting possible nonlocal derivation.
However, analyses of other clay-rich sediments in the region–Scioto alluvium near
Mound City and the basal clays of Glacial Lake Tight–have raised the possibility that
multiple local clay sources may have been utilized by Mound City potters.
The fourth objective concerned the identification of vessels that may have been
imported to Mound City from elsewhere. Initially, nine vessels characterized by such
“Southeastern” properties as simple stamping, check stamping, and limestone as the
sole tempering agent were set aside as suspected imports. Thereafter, the petrographic
evidence was employed as an independent test of the exotic status of these vessels
through comparison of their physical compositions with those previously determined
for the local pottery. As a result of these latter comparisons, one of the nine postulated
imports was revealed most likely to be of local manufacture (the Turner Check Stamped
vessel #33-78), two were left in the “possibly nonlocal” category (both limestonetempered vessels, #33-79 and #33-99), while the six fine-grit-tempered vessels (Table
8) were concluded as being derived from the Blue Ridge Province of the Appalachian
Mountains, most likely from southeastern Tennessee or adjacent southwestern North
Carolina. The most appropriate pottery series to which these vessels should be assigned
is not Turner, which implies an origin in southern Ohio, but Connestee, which implies a
South Appalachian origin. Considering the compositional diversity of these presumably
exotic vessels, is likely that cultural interaction had occurred between the residents of
Mound City and several different Southeastern peoples.
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Table A-10
Inventory of Thin-Sections
From Mound City (Ro32)
List
Slide #
33-64
33-65
33-66
33-67
33-68
33-69
33-70†
33-71†
33-72
33-73
33-74
33-75
33-76
33-77
33-78
33-79
33-80
33-81
33-82
33-83*

Revised Temper Surface Finish
CCR
CCR
Grit/dolomite
CCR
CCR
CCR
CCR
CCR
Sand
Grit
Sand
Sand
Grit
CCR exotic
CCR
Limestone
Sand
CCR
CCR
CCR

33-84
33-85
33-86
33-87
33-88
33-89
33-90
33-91
33-92*
33-93
33-94
33-95
33-96
33-97
33-98
33-99
33-100

CCR
CCR
CCR
CCR
CCR
CCR
CCR
Gabbro
CCR
CCR
CCR
CCR
CCR exotic?
CCR
CCR exotic?
Limestone
Marble

Cat. #

Provenience

cordmarked
cordmarked
cordmarked
cordmarked
cordmarked (trailed)
cordmarked
cordmarked
cordmarked
smoothed
simple-stamped
simple-stamped
simple-stamped
simple-stamped
simple-stamped
check-stamped
check-stamped
zoned dentate
zoned incised
zoned decorated (w/boss)
Chillicothe Zoned Rocker

#2982
#2294
#2771
#2772
#2982
#2770
#2219
#2219
#3333
#2234
#3337
#3331
#3536
#3174
#3336
#2259
#2982
#2254
#3349
#2407

zoned dentate
zoned dentate
smoothed (bowl rim)
smoothed (angled rim)
polished plain
smoothed
smoothed (angled rim)
smoothed
Chillicothe Z R (plain area)
smoothed
smoothed
smoothed
cordmarked
cordmarked
cordmarked
cordmarked
cordmarked

#2406
#2982
#2834
#2209
#2208
#2926
#2834
#3339
#3377
#2999
#2292
#2304
#2302
#3298
#2229
#2481
#2999

*, † indicate sherds from the same vessel

406

Ves.#

NP
F35
Md11
Md11
NP
Md12
beneath S embk
beneath S embk
F35
S embk fill
SE embk
F35
Md14
SE embk fill
F35
S embk fill
NP
F35
S embk
Md13 F43

New
Typology
C11
C1.2
C1
C1
C1.2
C1
C1
C1
C23
C14
C20
C20
C14
C14
C5
C19
C20
C17
C16
C12

Md13,F42a,44a
NP (Squier)
Md12 F3
S embk fill
S embk fill
Md12 F3
Md12 F3
F35
Md13, F42a, 44a
NP
F35
F35
F35
F35
F35
SE embk fill
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FIGURES

Figure A-1. Selected Scioto-Series sherds of the type McGraw Cordmarked.

Figure A-2. Selected plain sherds, all of the type McGraw Plain except 33-88, which is a polished
plain vessel of the Hopewell Series.
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Figure A-3. Selected decorated sherds of the Hopewell Series.
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McGraw Cordmarked [n=11]

100% Matrix

50% Sand
Paste

Figure A-4. Ternary graph showing paste values for Scioto-Series vessels by type.
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McGraw Plain [n=8]
McGraw Cordmarked [n=11]

100% Matrix

50% Sand
Body

Figure A-5. Ternary graph showing body values for Scioto-Series vessels by type.

Figure A-6. Photomicrograph of granitic temper in McGraw Cordmarked vessel 33-69. Viewed
under crossed polars at 10X magnification. Longest dimension of large grain measures l.65mm.
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Figure A-7. Photomicrograph of McGraw Cordmarked vessel 33-98 with granitic (grain on right with
twinned plagioclase) and limestone (large void on left) tempers. Viewed under crossed polars at 10X
magnification. Granitic grain measures l.08mm.

Figure A-8. Photomicrograph of gabbro temper in McGraw Plain vessel 33-91. Viewed under crossed
polars at 10X magnification. The twinned plagioclase grain near the top measures .725mm.

410

Figure A-9. Photomicrograph of granitic temper in Hopewell vessel 33-84. Viewed under crossed
polars at 10X magnification. Large grain on left measures l.025mm.

Figure A-10. Photomicrograph of sand temper in Hopewell vessel 33-80. Viewed under crossed polars
at 10X magnification. Quartz grain near center measures .525mm. “Speckled” grain in upper left is
shale, a distinctively recurring rock in southern Ohio sediments.
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Scioto Series [n=19]
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Figure A-11. Ternary graph showing paste values for Hopewell-Series versus
Scioto-Series vessels at Mound City.
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Figure A-12. Ternary graph showing body values for Hopewell-Series versus
Scioto-Series vessels at Mound City.
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Figure A-13. Photomicrograph of clayey subsoil on the terrace south of the Mound City enclosure.
Sample 33-221 viewed under crossed polars at 10X magnification. Large shale grain (upper left)
measures 1.05mm.

Figure A-14. Photomicrograph of clayey sediment from creek bank on the Scioto floodplain north of
the Mound City enclosure. Sample 33-222 viewed under crossed polars at 10X magnification. Large
quartz grain on lower right measures .50mm. Note shale grain on upper left (it measures .80mm).
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Mound City
Hopewell Series [n=6]
Scioto Series [n=18]
Terrace Clays [n=2]
Floodplain Clay [n=11]
Glacial Lake Clays [n=3]
Hopeton Clay [n=1]

100% Matrix

50% Sand

values for local clayey sediments versus those
Figure A-15. Ternary graph showing pastePaste
for Scioto and Hopewell-Series vessels from Mound City.

Figure A-16. Photomicrograph of Minford clay sample 33-305 from near Stockton in Jackson
County. Viewed under crossed polars at 10X magnification. Large polycrystalline quartz grain
at top center measures .425mm. Note textural differences between the sandy center and
upper right and the much finer-grained, silty lower right.

414

Figure A-17. Photomicrograph of subsoil clay from Hopeton. Sample 33-307 viewed under crossed
polars at 10X magnification. Largest grain at top center (plagioclase) measures .15mm.

Figure A-18. Two check-stamped vessels, 33-78 (granite-tempered) and 33-79
(limestone tempered).
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Figure A-19. Fine-grit-tempered vessels. 33-72 is plain, all others are simple stamped.

Figure A-20. Photomicrograph showing leached limestone in check-stamped vessel 33-79. Viewed
under plane polarized light at 10X magnification. Largest void measures 1.125mm.
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Figure A-21. Photomicrograph showing unleached limestone in cordmarked vessel 33-99. Viewed under
crossed polars at 10X magnification. Large limestone with visible calcite twinning measures 1.25mm.
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Figure A-22. Ternary graph showing paste values for the three possibly exotic vessels
recorded in Table 7 versus the local Scioto and Hopewell-Series vessels from Mound City.
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Figure A-23. Ternary graph showing body values for the three possibly exotic vessels
recorded in Table 7 versus the local Scioto and Hopewell-Series vessels from Mound City.

Figure A-24. Photomicrograph of simple stamped vessel 33-76 with “Grit A”. Twinnned grains
are microcline, colored grains are amphiboles and mica. Viewed under crossed polars at 10X
magnification. Large polycrystalline grain just below center measures .525mm.
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Figure A-25. Photomicrograph of simple stamped vessel 33-75 with “Grit C”. Weakly colored
grains are amphiboles while “clear” grains are quartz. Viewed under plane polarized light at 10X
magnification. Largest grain (quartz) measures .65mm.
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Appendix B

X-RAY DIFFRACTION ANALYSIS OF PIPES AND PIPE
FRAGMENTS FROM MOUND CITY
James Novotny Gundersen
Wichita State University
Preface
In the 1840s Squier and Davis (1848: 152) sunk a shaft into the center of Mound
8 and discovered at the bottom a “sacrificial fire basin”, which we call now a crematory
basin. This basin was filled with a high heap of ash mixed with the remains of nearly
200 pipe fragments, copper, pearl and shell items. The unique and artistic nature of
these items was a significant revelation in the mid-nineteenth century and brought
Mound City to the attention of the scholarly world. Mills and the Ohio Historical and
Archaeological Society returned to Mound 8 in 1920 after Camp Sherman had been
decommissioned. Mills (1922) was able to relocate the 1840s pit and observed that it was
roughly eight feet square and covered both the basin and most of the central deposit
Squier and Davis (1848: 152) reported that “The altar itself ([Squier and Davis1848]
Fig. 38) was somewhat singular, though quite regular in shape. In length it was six feet
two inches, in width four feet. At the point indicated in the section (slightly off-center)
was a depression of perhaps six inches below the general level of the basin.” In 1920,
Mills found a mold 18 in. in diameter at the bottom of the Squier and Davis shaft that
rose 20 in. above the floor of the central depository of the mound. Mills interprets this
feature “this mold was exactly that which would result from a filled bag being set upright
on the floor and covered over with earth, the bag and contents later being removed and
the arched earth retaining its form and imprint” (Mills 1922: 436).
This same mold was intersected by Squier and Davis’ excavation and most of
the contents were removed by them. Thus, the famous set of pipes and other objects
came from both the basin and a depository cache immediately to the south near the
southwest corner. This is sufficient evidence to demonstrate that Mills rediscovered
Squier and Davis’ feature although Mills’ findings do not complete agree with what the
earlier excavator reported. According to Squier and Davis the deposit was in the altar or
crematory basin. But they seemed to have combined the depository with the basin finds
in their description. They mention that a layer of sand capped the burned loam in the
basin and the edges of the basin to make a single small hill. Evidently, their finds were
mixed with ashes. Baby reports (Baby and Langlois 1977) that the pipes from Mound 8
in the British Museum were covered with ashes when he inspected them in 1965.
The artifacts found by Squier and Davis match those recovered by Mills from the
Mound 8 depository.
From the central “altar” on the floor of the sub-mound structure at Mound 8,
Squier and Davis (1848) reported “not far from 200” pipes and Mills (1922) reported
an additional “50”. The number of restored pipes and pipe fragments cataloged by the
Blackmore Museum and presently in the British Museum collection is 110. It isn’t
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known how many of the original “not far from 200” have been reduced by matched
composites, but by adding the two groups we come up with a total of 160 fragments
and fragment groups.
Squier and Davis reported that –“The pipes were much broken up, --some of them
were calcined by the heat, which had been sufficiently strong to melt copper, masses of
which were fused together in the centre of the basin. A large number have nevertheless
been restored at the expense of much labor and no small amount of patience. They are
mostly composed of red porphyritic stone, somewhat resembling the pipe stone of the
Coteau des Prairies, excepting that it is of great hardness and interspersed with small
variously colored granules. The fragments of this material which had been most exposed
to hear were changed to a brilliant black color, resembling Egyptian marble. Nearly all
the articles carved in limestone, of which there had been a number, were calcined.”
(Squier and Davis 1848; 153).
Mills (1922: 438) retrieved ‘from the bottom and around the edges of this Mold”
50 pipe fragments, pearl beads, shell beads, galena crystals, and whitneyite, a copper
arsenide mineral that looks like fused copper. This inventory compares well with Squier
and Davis’ list of 200 pipe fragments, pearl beads, shell beads, ‘numerous discs, tubes,
etc., of copper, and a number of other ornaments of copper, covered with silver”, and
masses of ‘fused copper’ {whitneyite?}(Squier and Davis 1848: 152).
The two caches of broken up pipes from the crematory basin and separate cache
at Mound 8 were part of a pattern observable at the site. In Mound 13 the “Great Mica
Grave” (Burial 1) had five pipes and “100” fragments according to Mills—all part of
heavily burnt remains of artifacts. A nearby Burial a5 had “many,’ and fragments were
likewise recovered on the floor, in two construction pits, and in disturbed contexts by
Brown in 1963. Mound 18 likewise yielded 7 “complete” pipes and 3 fragments. They
were in a low burial mound (Burial 6) 2 ft high erected on the floor. Otherwise only a
single example was found at Mound 2 and two at Mound 3. In all cases where the broken
pipes were found they were part of a deposit of burnt grave goods whether that deposit
was accompanied by cremations or not. All Hopewellian burials within the embankment
were cremated.
As part of this study and synthesis of investigations at Mound City, samples of
pipes from Mound City were sent to James Novotny Gundersen for x-ray diffraction
analysis in hopes that the source of the rocks could be identified that were carved into
the assemblage of pipes collected from excavations in 1920 and subsequent years. The
pipes from the Squier and Davis collection now housed at the British Museum were not
included in this study. The paper which follows was written by the late Dr. Gundersen in
September 2000. Subsequent research by Dr. Gundersen (Bozhardt and Gundersen 2003)
and others (Emerson et al. 2005) have not been incorporated into this study. Although
more recent research has produced significant insights into the source materials of
prehistoric Midwestern pipes, we present this paper in its original form because it
provides important data about the range of materials represented by the Mound City
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pipes and provides quantitative evidence about the tremendous fire that destroyed the
pipes which were eventually buried under the mounds.
J.A. Brown
Editorial Note
This paper provides valuable evidence about the possible source of stone
material used to carve the remarkable Mound City pipes. Dr. Gundersen’ lengthy
research on this topic was complicated because, as his research indicates, the pipes were
fractured when exposed to extreme heat. Not only did the heat fracture the pipes, in
some cases it altered their mineral composition, which greatly complicates the process
of identifying the source of the original pipestone material. The exposure to extreme
heat and subsequent re-cooling of the pipe fragments, are in some ways comparable to
rock formation processes in the natural world. Interpretation of the thermal destruction
of the Mound City pipes as part of the process of disposal of ritual objects is complicated
by the explosive decrepation of the pipes. Since not all pipes were made of the same rock
material, and not all pipes were exposed to the same high temperatures and duration
of heat, interpretation of the pipe fragments does require more detailed analysis. The
extensive and detailed effort reflected in the disposal of these pipes is unique even for
Ohio Hopewell. Identification or the mineral composition of the large number of pipes
from the Tremper Mound was possible with a Portable Infrared Mineral Analyzer
(PIMA) (Emerson et. al. 2005) because the pipes had not been thermally altered. Dr.
Gundersen’s paper suggests that it will be possible to identify the sources of the Mound
City pipes, but considerably more analyses are required.
The preliminary interpretations offered by Dr. Gundersen in this paper suggest
that some of the pipes from Mound City were made from Neda pipestone from northern
Illinois. Efforts to correlate specific pipe materials with individual sub-mound deposits
have been frustrated by the loss of provenience information for specific artifacts. A
number of pipe fragments in this study may be definitively attributed to the Mica
Grave in Mound 13, Burial 6 in Mound 18, and Mound 2, Burial 17, but the majority of
pipe fragments are only known to be from the 1920-1921 excavations at the site (Mills
1922). While these are likely from the great deposit of pipes in Mound 8, pipes and pipe
fragments have been collected from other sub-mound deposits. The catalog description
for #2956, which includes most of the pipes included in this study, is:
Fragments of effigy smoking pipes including 25 platform or base fragments, 20
bowl fragments, and 17 miscellaneous fragments. These fragments are from
different pipes. The color of the pipestone includes tan, brown, red- brown, and
black. Bowl fragments include parts of 3 plain bowl platform pipes and 17 effigy
fragments. Excavated in 1920-21 by Mills/Shetrone of the OHS.
There does not appear to be a definitive correlation between pipestone material
and individual sub-mound structures from which they were collected.
Mark Lynott
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Introduction
The purpose of this study was to conduct X-ray diffraction analysis of the pipes
and pipe fragments from Mound City in an attempt to determine the source of the rock
materials that were carved into the pipes that are well known and associated with this
site. X-ray powder diffraction (XRD) is the most expedient, characterizing analytical
method for determining the apparent relative abundances of the very fine-grained
mineral assemblages of such lithic types as comprise the Mound City pipes. The analyzed
artifacts have been sorted into groups of specified lithic types according to the mutually
shared mineral assemblages that define them. The analysis of most of the common lithic
objects revealed no unusual mineral assemblages that even vaguely suggest a general
source region. The lithic terms used in this paper are strictly descriptive, and are not
explanatory of specific occurrences of the very common rock types encountered in
this study, nor are they intended to identify any known or suggested provenance. For
the convenience of the reader, the structural compositional formula of each mineral
recognized the in the analyzed artifacts is provided only once immediately after their
mention in the descriptive text for the artifacts.
The term “pipestone” is generally applied to a variety of very fine-grained, wellindurated lithic materials that are sound (non-slacking in water), soft (easily carved),
and dense (non-porous and impermeable). Some writers would be more restrictive and
further specify a certain color. Perhaps the most commonly recognized and well known
pipestone lithics are the hematitic, red Plains argillites, specifically the Minnesota
Catlinite and the Kansas and Wisconsin pipestones. Although these fine-grained
pipestone lithics are often visually similar, they are comprised of distinctly different
combinations of minerals, particularly chlorite, diaspore, kaolinite, pyrophyllite,
muscovite, quart and talc, which may be used to distinguish between them and very
similar appearing lithic varieties found in the southwestern United States. None of
the previously mentioned red Plains pipestones were recognized among the Mound
City artifacts. There are also several other important carving lithics with mechanical
attributes similar to the previously mentioned pipestones that have been identified
as the source material for pipes from other regions. These lithics are less uniform in
color and are most commonly blue-gray, green, gray and black. These types consist of
various combinations of mainly 2:1 chlorites, serpentines, and talc. None of the non-red
pipestones were recognized among the Mound City pipes.
Of particular interest to this study is another recently recognized group of nonred pipestones (Farnsworth et. al. 2000) consisting of a rather unusual variety of lithic
materials from the Upper Ordovician Neda formation in north-central Illinois. The rock
from this formation meets the mechanical attributes of pipestones in general, and in the
remainder of this paper will be referred to as Neda Pipestone. Analytical data present
in this paper indicates that 28 pipes from Mound City were made from Neda Pipestone.
Unfortunately, none of the other pipes from Mound City may be associated with specific
geological sources.
This study also provides evidence that many of the pipe fragments from Mound
City have been exposed to sustained and apparently high temperatures. Evidence for
fairly extreme heat is inferred by the occurrence in some artifacts of rather unusual,
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silica-poor, hercynite-sillimanite mineral assemblages nominally associated with
high grade metamorphic rock. The recognition of thermal modification behavior of
the minerals within each of the specified groups of rock types will be reviewed for
each group.
With the exception of about two dozen specimens, all powder samples for XRD
analyses were obtained by rubbing the artifact on a high quality wood-rasp or mediumtooth file. About a dozen objects, initially interpreted to be hard-fired claystone
materials, were filed with difficulty. The last group of pipe objects to be described,
having been apparently transformed to ceramic-like status, was nearly impossible to
abrade. For some of these, a small powder sample was obtained by notching a corner
of the fragment with a tungsten carbide hacksaw blade. For others, a few small chips
nicked from broken corners were crushed in a diamond-mortar to obtain very small
powder samples for XRD.
The descriptions to follow will specify a sample number, type of artifact, and
color, although the latter attribute was inconsistently recorded when the artifacts
were studied in 1984. Although most of the artifacts were easily recognized mineral
materials, more than a dozen or so samples had been clearly heated to sufficiently high
temperatures so as to completely destroy their previously existing crystalline structures
and transform them into an amorphous, disordered (glass-like solid) state. A few samples
had been recrystallized into mineral assemblages nominally found only in igneous or
high-grade metamorphic rocks. Such temperatures initially seemed to be clearly beyond
the heating capabilities of Native Americans. Consequently, the powder samples were rerun and new diffractograms analyzed with identical XRD results. If groups of analyzed
specimens have relatively similar mineral assemblages in type and abundance, they are
listed together and discussed in order of the arbitrary sample number assigned to them.
If they differ in their development of crystal structure, they are listed in a sequence of
decreasing degree of crystallinity as revealed by the quality x-ray powder diffractograms
of the artifact samples. Most groups of specimens are further separated on the basis of
their trace mineral content as noted.
The Thermal Behavior of Anhydrous Mineral Assemblages
Most of the Mound City pipes are made of lithic materials consisting mainly of
very common, anhydrous minerals alone, or in combination with one another. Quartz
and calcite dominate in some of these lithics, but subordinate amounts of dolomite
and traces of less common carbonates were recognized. Traces of a variety of probably
insignificant minerals are mentioned where appropriate in the description of specimens.
All of the common anhydrous minerals recognized in the artifacts are thermally
stable throughout moderate temperature ranges easily achieved in a pit-kiln firing of
about 500o to 700oC without structural change. Dolomite and calcite are stable to even
higher temperatures. Decarbonatization sets in about 900oC for dolomite, and about
1000oC for calcite. With the loss of their carbon dioxide component (CO2), the internal
crystalline structure of these carbonates is destroyed, leaving an amorphous, liquidsolid residue of the elemental oxide components (CaO and MgO). With one possible
exception, there is no evidence that any of the pipes in this group have been subjected to
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sustained or substantial heat. The pipes carved from anhydrous minerals are composed
of limestone, siliceous dolostone, and siliceous siltstone, with varieties of each of these
noted in the analysis.
Group A consists of 5 limestone pipe which are composed of very fine-grained
calcite (CaCO3). No other mineral phases are apparent, and there is no mineralogical
evidence to suggest that these objects have been subjected to any heat treatment. This
is not surprising because the pipes would have had to have been subjected to almost
1000oC before the CA-CO2 bonds of the calcite structure would become thermally
unstable enough to yield CO2 gas and residual lime (CaO).
Sample #

Catalog #

Description

10

2972 (Md. 18, Burial 6)

Whole pipe; fabric of whitish fragments in maroon matrix

31

2956

Bowl fragment; light buff

38

2956

Platform plus bowl fragment; light buff-gray

45

2956

Bowl plus platform fragment; white

66

2956

Platform fragment; light buff to whitish gray

Siliceous Limestone Artifacts
Twenty-nine platform pipes or pipe fragments are collectively identified as
siliceous limestone in general, but they are further separated into smaller groups that
reflect the trace amounts of other minerals. The first nine pipe objects are composed of
very fine-grained calcite with only trace to minor amounts of quartz (SiO2).
Sample #

Catalog #

Description

1

2667 (Md. 13, Mica grave)

Nearly whole platform pipe; gray

4

2874 (Md. 13, Mica grave)

Platform fragment; gray

9

2958 (Md. 13, Mica grave)

Platform fragment; buff-gray

14

2956

Platform fragment; light buff-gray

23

2956

Effigy platform fragment; dark gray

26

2956

Effigy platform fragment, dark gray

42

2956

Platform fragment; gray

49

2956

Platform fragment; light gray-gray

68

2956

Platform fragment; gray

The next five objects are essentially identical to the previous group except
that they also contain traces to significant amounts of one or more additional
minerals as specified.
25

2956

Effigy platform fragment; light maroon. Moderate amount of magnesian
calcite (Ca, Mg)Co3) and traces of maghemite (gamma Fe2o3)

41

2956

Platform fragment; buff to dark gray. Minor amount of diopside
(CaMgSi2O6)
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48

2956

Platform fragment; light gray. Trace of hematite (Fe2O3)

50

2956

Platform fragment; white. Trace amounts of aragonite (CaCO3) and
manganite MnO(OH), possibly due to soil processes?

54

2956

Platform fragment; light buff. Traces of siderite (FeCO3) and hematite,
possibly due to soil processes?

The next two pipe fragments are also composed mainly of very fine-grained
calcite, subordinate quartz, but with trace amounts illite, (K, H3O)2(Si3AIO10)2(OH)4
7

2956

Platform fragment; gray to buff.

30

2956

Platform fragment; buff.

The following seven artifacts have similar calcite, quartz and illite mineral
content, but also contain trace amounts of magnesium-bearing calcite (Ca, Mg)CO3).
8

2958 (Md. 13, Mica grave)

Platform fragment; gray.

11

2977 (Md. 13, Mica grave)

Frog effigy pipe

13

2956

Bird effigy pipe, gray to buff.

24

2956

Platform fragment; dark gray.

27

2956

Effigy pipe fragment; gray.

33

2956

Platform fragment; gray.

46

2956

Platform fragment; dark buff

The following five objects contain similar amounts of calcite, quartz, illite,
magnesian calcite as the previous group, but in addition contain trace amounts of the
minerals indicated.
6

2957 (Md. 13, Mica
grave)

Platform fragment. Trace of kaolinite (Al4(Si4O10)(OH)8).

12

2979 (Md. 2, Burial 17)

Bowl-platform fragment; black. Trace of kaolinite.

17

2956

Bird-head fragment; dark gray. Trace of Kaolinite.

21

2956

Bird-tail effigy fragment; buff. Traces of anatase (TiO2) and
a 2:1 chlorite, approx; (Mg, FE, Al)6(OH)12(Mg, Fe, Al)6([Si,
Al]4O10)2(OH)4.

29

2956

Platform fragment; buff. Trace of chlorite.

Siliceous Dolostone Artifacts
This small group of artifacts consist mainly of dolomite (CaMg(CO3) with minor
amounts of quartz. These have the appearance and text of “siltstones” with a hand lens.
Since dolomite would have to be exposed to about 900oC to destroy its structure, it is
unlikely that these two pipes fragments were heated to such high temperatures long
enough to yield any calcium- or magnesium-silicates.
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3

2873 (Md. 18, ,Burial 6)

Platform fragment; gray.

62

2956

Platform fragment; white

Siliceous Siltstone Artifacts
This group of eight artifacts is made from very common rock types with
few visual attributes with which to distinguish among them. These lithic types are
composed mainly of silt-sized quartz grains, and minor to trace amounts of illite. They
also contain minor to trace amounts of various minerals as indicated below. There is not
mineralogical evidence to indicate these objects were heated.
18

2956

Platform fragment; buff. Trace of an unidentified feldspar.

28

2956

Thin fragment, hard siltstone. Trace of unidentified feldspar.

22

2856

Effigy platform fragment; buff. Minor amount of unidentified feldspar.

55

2956

Platform fragment. Trace of kaolinite.

34

2956

Fragment of thin-walled ceramic? Traces of kaolinite and calcite.

2

2873

Platform fragment. Trace of chlorite.

39

2956

Platform fragment; gray. Traces of chlorite and calcite.

40

2956

Platform fragment; gray. Traces of chlorite and calcite.

The Thermal Behavior of Hydrous Mineral Assemblages
In nature, specific minerals (natural, inorganic, crystalline) form in response to
various kinds and amounts of energy (mechanical, thermal, and chemical) within local
environments. In this discussion we are concerned with the effects of thermal energy
action upon two hydrous minerals known to be present in many of the raw Neda lithics
that were used to carve prehistoric pipes. While exposure to high temperatures can
transform the mineralogical composition of stone artifacts, the elemental composition
of the original protolith is the dominant factor in determining the composition of the
object after heating. Among the Mound City pipes, the pipes carved from hydrous
minerals appear to have been exposed to high temperatures for a sufficient duration as
to transform the pipe fragments into ceramic mineral assemblages.
Hydrous minerals are those minerals that have incorporated water molecule
(H2O) or is hydroxyl radical (OH)-1, or both, as an integral part of their inherent
crystalline structure. Many such minerals are fairly common and remain stable in lowtemperature, near surface weathering environments. About half of the Mound City pipe
artifacts appear to have been fired to some degree, yet two hydrous, 1:1 phyllosilicates
of the kaolinite-serpentine group are still recognizable together, or separately, in a few
of these objects. These thermally sensitive minerals are kaolinite and berthierine. Their
idealized unit-cell structural compositions, as well as their behavior in a hard-firing
event, will be discussed separately in order to point out their inherent attributes. Such
mineral assemblages are interpreted to be examples of Neda Pipestone. This conclusion
is based upon analyses of Neda materials from the source area provided to the author
be colleagues working with these materials. We believe that many of the pipes originally
made of Neda Pipestone, and containing these minerals, have been fired. Some have
430

been fired at low enough temperatures so that relicts of these original minerals can
still be recognized, while other were fired at high enough temperatures so that all the
original mineral structures have been completely destroyed and transformed into an
amorphous, liquid-solid residue. A few of the latter have been further reconstituted at
high temperatures into new crystalline, ceramic mineral assemblages. Although these
new “ceramic minerals” are not true minerals because they did not form naturally, they
have the same crystalline structures, and presumably compositions of true minerals.
Consequently, for this discussion they will be called minerals.
In attempting to explain the “ceramic” origin of some of the hard-fired pipes,
we will depend heavily on the thermal behavior attributes of hydrous minerals kaolinite
and bethierine, as revealed in the literature concerning differential thermal analyses
(DTA) of these materials. Readers are encouraged to see Considine (1976: 790-791) for
a more detailed discussion of DTA instrumentation, operation, and appearance of DTA
thermograms. The product of DTA is a thermogram, which is essentially a fingerprint of
the thermal behavior of a hydrous mineral sample being subjected to high temperatures.
It indicates the temperatures when a phase change starts, takes place, and ends, and also
indicates whether the sample gains internal thermal energy during the phase change (an
endothermic reaction; enthalpy increases in the sample), or if the sample loses internal
thermal energy during the phase change (an exothermic reaction; enthalpy decreases
in the sample). The general pattern of thermal degradation and transformation that are
experienced by a clay-mineral object, such as a pipe made of kaolinite, when exposed to
very high temperatures requires further discussion.
The Thermal Behavior of Kaolinite
In any initial low-temperature heating of a raw kaolinite lithic pipe, the heat
received by the pipe is only used to increase its temperature. But at about 100° to 120°,
the heat received by the pipe cannot continue to be used to increase its temperature.
Instead, that thermal energy is now consumed to drive a minor phase change in the
lithic pipe. That phase change is the vaporization of the absorbed water molecules on
the clay mineral grains. This thermal drying of the pipe is generally a weak endothermic
(heat absorbing) reaction that is not usually a characteristic attribute of any particular
clay mineral. Because the water molecules were not part of the crystalline structure of
the clay mineral grains themselves, the kaolinite has not changed its composition nor its
structure in this drying process.
When kaolinite is continuously heated to much higher temperatures, both the
composition and structure of the mineral may be altered. We shall attempt to present
what would happen to any kaolinite material under two different, but equivalent,
circumstances. One is the hard-firing of a kaolinite pipe in a kiln environment. The
second is the hard-fired destruction of a small kaolinite sample in a DTA setting. The
former is rarely time-temperature monitored internally; the latter is entirely so from
start to finish.
Figure B-1 presents the temperatures and thermal gradients involved in
determining the thermal behavior of kalolinite in a kiln-fired environment, as well as in
the DTA firing of a small kaolinite test sample. A small inset within Figure 1 illustrated
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what would be a nominal DTA thermogram for either firing method through a similar
firing sequence. The time-temperature Points a, b, c, d, e and f of both diagrams are
mutually shared by both pipe and DTA samples. Consequently, the reference data from
the literature concerning the behavior of thermally sensitive materials is most commonly
extrapolated from DTA thermogram analyses. In such an analysis, a small sample of the
termally reactive kaolinite, and another of a thermally inert material (e.g. alumina) are
placed in separate, but closely adjacent, identical sample holders. They are uniformly
heated together at a constant rate (nominally about 10°C per minute up to 1000°C or
more). This kind of programmed analysis continuously displays, in the resulting DTA
thermogram, the difference between the temperature of the kaolinite sample (which will
change as it undergoes internal reactions) from the uniformly increasing temperature
of the inert sample. Readers will note that the latter directly reflects the temperature of
the heat source with which it is in continuing thermal equilibrium, and the following
description relates to the thermal behavior of kaolinite in either pipe fired in a kiln or a
DTA sample in a furnace hard-firing sequence.
With increasing temperature of the heat source from point a to b, the heat
energy being absorbed by the kaolinite sample is used by the sample to increase
its temperature and maintain equilibrium. Because the sample and the heat source
maintained the same temperature during this interval, the thermogram from a to b is
a straight line and reflects no difference between them.
At point b, the temperature gradient of the heat source will continue on
unchanged toward point d. At this time-temperature point the kaolinite has reached
its threshold of thermal stability, 500°C. The thermal energy now being received by the
kaolite from the heat source can no longer be used to increase its temperature. Instead,
its “internal thermal energy” (enthalpy) begins to be used to break the Al+3-(OH)-1 bonds
within the kaolinite structure. This endothermic process is called “dehydroxylation”,
which refers to the progressive removal of the crystalline water from the kaolinite
mineral structures. The process is a phase change that will keep the temperature of the
kaolinite constant at 500°C from point b toward point c, where it will finally become
completely dehydroxylated. The expended internal energy in this phase change is
essentially a “latent heat of dehydroxylation”.
Consequently, the thermogram at point b begins a continuing endothermic
deflection (downward by convention) indicating how much cooler the kaolinite sample
is than the warmer heat source at any moment. At the point of complete dehydroxylation,
the kaolinite at point c is still at 500°C, but the temperature of the heat source from b to d
has since increase to 600°C. This moment marks their maximum temperature difference,
and records the maximum deflection on the thermogram of this endothermic reaction
in the kaolinite.
Concomitantly with its progressive dehydroxylation, the inherent crystalline
structure of the kaolinite was progressively destroyed between points b and c. At point c,
the crystalline kaolinite has been changed into a relatively high temperature, completely
disordered, amorphous, liquid-structured solid (i.e. a liquid-solid, not a melt) residue
containing all of the elemental oxide components, silica (SiO2) and alumina (Al2O3)
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of the original kaolinite, less its initial crystalline water. This phase is commonly
called metakaolinite.
As the temperature of the heat source continues to rise from point d toward point
e, the thermal energy received by the metakaolinite sample can now be used to increase
its temperature. Because the heat source is already 100°C hotter than the sample and the
temperature of the heat source is continually increasing, the amorphous metakaolintie
residue which forms the sample heats more rapidly, which rapidly diminishes the
difference between the two. This results in an upward deflection of the temperature
difference trace of the thermogram to point e, at 700°C where both sample and hear
source are again at the same temperature on the baseline. Hereafter they maintain the
same temperature and the thermogram continues as a straight line from point e to point
F. The pronounced downward deflection to a peak and its return to the neutral baseline
is called the “main endothermic peak” for the mineral analyzed. Such peak temperatures
are rather diagnostic for certain clay minerals and can be used for their identification.
The main endothermic peak for kaolinite is 600°C. It is important to remember that
this peak temperature is that of the heat source and not that of the metakaolinite at that
moment of complete dehydroxylation (500°C).
A diagram such as Figure B-1 for kaolinite is actually valid only for a
monomineralogical sample of kaolinite. If an actual test sample was a half and half
mixture of kaolinite and quartz, the thermal response would be modified. Considering
such a mixture as it reached 500°C, the kaolinite fraction would be attempting to
maintain a constant 500°C during its dehydroxylation phase change, whereas the
quartz fraction would be using all its received thermal energy in attempting to increase
its temperature to keep up with that of the heat source. Ignoring the effects of each of
their specific heats, the mixed sample would follow a steeper heating curve from point
b to some “halfway” point between points c and d during the dehydroxylation of the
kaolinite, and thence from that point to another “halfway” point between points d
and e during the warm-up of the mixed sample to again match the temperature of the
heat source. The DTA response to the mixed sample would be quite similar to that of
kaolinite but it would be rather subdued in intensity. The rapid rate of heating, and the
total quantity of heat received by the metakaolinite portion of the mixed sample would
be significantly reduced the presence of the quartz component.
The release of unbound elemental oxide components during the deydroxylation
creates the possibility that, with sufficient thermal energy, they might be able to
recombine to form new ceramic phases that would be stable at some higher temperature.
In the general case, an immediate reconstitution of the elemental oxide components of
a dehydroxylated mineral into a new ceramic mineral is unlikely. One might also expect
that the rapid increase of internal heat energy of these components in the amorphous,
liquid-solid metakaolinite from 500°C to 700° C would be able to help in the formation
of such new high temperature ceramic minerals stable at that, or slightly higher,
temperatures. This does not happen in a hard-firing of kaolinite because the crystalline
reconstitutions involving alumina and silica, initially together, are relatively sluggish in
any recrystallization even at rapid heating rates.
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We can, however, consider what compositional kinds of ceramic products
might be produced from the thermal breakdown of kaolinite into its elemental oxide
components, and how they might have recombined into probably mineral structures.
If one considers the thermal destruction of one unit-cell of kaoloinite, one might
reasonably expect to produce two formula-weights of andalusite (or sillimanite at the
higher temperature), two formula-weights of quartz, and four of escaping water vapor.
Al4(Si4O10)(OH)8
1 Kaolinite

→

2(Al2O3)2(SiO2)

+

2 Andalusite, or
2 Sillimanite

2(siO2)
2 Quartz

+

4(H2O)
4 Vapor

Such a reaction is realistic in the low gradient, regional heating events of the
geological realm, but it has not been reported in the DTA literature. With the thermal
destruction of the hydrous aluminum silicate mineral kaolinite in a argillaceous
sediment, andalusite does form first, followed by its polymorph sillimanite at a higher
temperature. These two minerals have the same composition, but different crystalline
structures, each stable within their own temperature range. At the extreme temperatures
of contact metamorphism, the very refractory, non-stoichiometric, mineral mullite
AL6SI3O15 can form, but it is still only an aluminum silicate, and always will be unless
the alumina and, or , silica components have the opportunity to combine with other
elemental oxide components from other minerals that might also be present during the
heating event. In a nominal DTA analysis of kaolinite, mullite does appear as a ceramic
product at about 950°C. Sometimes accompanied by the high temperature silica phase
cristobalite, this material appears because at that temperature the internal thermal
energy, or enthalpy, of its alumina and silica components, when reconstituted into that
crystalline structure, have less enthalpy than they had in the disordered liquid-solid
state of the metakaolinite. This is an exothermic phase change where in the liquidsolid metakaolinite sample releases heat when transforming into crysrakkinie mullite.
The deflections on a thermograph are, of course, exactly the opposite those of an
endothermic reaction, because during the transformation the sample is hotter than the
heat source. The deflections are generally much more subdued and less distinctive.
The lithic pipe artifacts from Mound City were probably fired relatively rapidly
to some maximal (ceremonial?) temperature, which was probably maintained for a
nominal period of time. We can only speculate what the temperature, and that period of
firing, might have been, and for what purpose. We can conclude that there are differing
temperatures and, or times of exposure to which the kaolinite objects we studied were
actually fired. With an insufficient supply of heat beyond 500°C and. Or a shorter time
of exposure to heat, dehydroxylation can be interrupted short of completion. Such
inadequate heat treatments can yield various stages of destruction of the initial crystalline
structures of any hydrous minerals. These stages of interrupted, or inadequate, heating
can be recognized by the stranded relict kaolinite structures still clearly apparent in
the XRD analyses of the artifacts. The various temperatures of a thermogram analysis
chart showing the beginning, culmination, and ending of these thermal reactions are
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attributes of the particular hydrous clay mineral when fired. Perhaps more important
is the fact that even with partial dehydroxylation, some of the cations previously bound
and surrounded by hydroxl radicals are liberated from the crystalline structure at a
given temperature. The presence of two or more hydrous minerals of differing elemental
composition, when similarly heated, will increase the possibility of forming a new
assemblage of differing elemental oxide components from two different minerals now
in intimate contact within their collective liquid-solid residue. Actually, the greater the
number of differing minerals that are fired together, the greater the possibility of there
being pairs, or groups, of differing elemental oxide components that might be unstable in
the intimate presence of one another in a liquid-solid residue, with the result that at some
appropriate high temperature they might recombine some of the components in ceramic
mineral structures whose internal energy is less than that of the same components in the
liquid-solid state. Such is the nature of metamorphism in the geological environment,
as well as in the formation of anhydrous, refractory minerals which such a charge is
fired in a ceramic setting. If all of the lithic pipes had been fired to the level of complete
dehydroxylation, there would not have been any relict structures to recognize, and it is
unlikely we would have been able to recognize that the initial materials were varieties of
Neda Pipestone.
Given the thermal attributes of the known hydrous minerals in the Mound City
samples, one might be able to speculate upon which potentially reactive elemental oxide
components might be available within the Neda Pipestone materials for recombination
with one another when a given, initial assemblage of such hydrous minerals in an artifact
are dehydroxylated at about the same time and temperature in a ceramic firing.
Baked Kaolinite-Rich Neda Pipestone Artifacts
These materials were doubtless once kaolinite-rich claystones that have been
transformed to well-indurated but soft, non-slacking, argillites. One would be inclined
to describe the artifacts as having the appearance of dense, very low-grade baked clay
that could have formed under natural lithification conditions, or it might actually have
been slightly baked on purpose or by accident. There is some mineralogical evidence to
indicate that the last three specimens were at least slightly heated.
The lithic material of the first of these artifacts (#58), is only moderately wellcrystalized kaolinite, whose x-ray diffractogram closely resemble that of a Neda
specimen provided by Randy Hughes of the Illinois Geological Survey and of others
supplied by Douglas Miller of the Rock River Area Archaeological Survey. Both samples
were collected from the Neda formation of North-Central Illinois. There is a slightly
decreasing level of surviving relict crystallinity among the samples listed in order below.
None of the diffractograms of the artifact materials from Mound City or the Neda
kaolinite pipestone samples supplied for this study resemble those of the exceptionally
well-crystallized kaolinite underclays nominally called Ohio Pipestone. Consequently,
we presume that the reference samples of kaolinite-rich varieties of Neda Pipestone are
the same type of pipestone used to make the pipes we analyzed. Three of the objects might
have been slightly dehydroxylated, whereupon the FeO component of the trace to minor
amounts of magnetite, ankerite, or siderite, presumed to have been initially present,
oxidized to form maghemite. Maghemite is the gamma-form of Fe2O3; it is cubic and
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has spinel structure. Ordinary trigonal hematite is the non-magnetic, alpha polymorph
which is most likely to form in an oxidizing firing. It is perhaps equally possible that the
magnetic material noted in some of the XRD sample powders is magnetite, an inverse
spinel written Fe+3 (Fe+2Fe+3)O4. Because the amount of magnetic material is so small, and
the fact that their major diffraction peaks for each of these two magnetic minerals occur
at very nearly the same diffraction angle, we can’t precisely determine which phase we
have. We will continue to refer to the magnetic material as “maghemite” in text as a
reminder that we don’t know which magnetic phase is present. Although the basal XRD
peaks of the residual kaolinite of the Mound City artifact material are still prominent,
the minor peaks (in the XRD region of 20° to 23° 2-theta), while still distinct, are
only slightly subdued compared to our known samples of unheated kaolinite-rich,
berthierine-poor Neda Pipestones. We suspect there could have been a short period
of mild heating of these specimens at, or approaching 500 to 550°C.
All the following specimens below consist of distinctive relict kaolinite, along with
trace to minor amounts of anatase and rutile, both polymorphs of (TiO2). The artifacts
are listed in their implied order of slight progressive dehydroxylation (decreasing peak
heights and decreased resolution of the minor kaolinite peaks), possibly due to a longer
heating time. The first three specimens have a dense argillite fabric when viewed with a
hand lens; the fourth specimen was noted as having developed an incipient micropisolitic
fabric, not unusual among Neda lithics.
(58)

2956 u

260

Platform fragment; dark gray

(52)

2956 o

260

Platform fragment; dark gray to buff. Traces of maghemite

(43)

2956 f

260

Platform fragment; dark gray. Traces of maghemite.

(72)

2956 ai

260

Platform fragment; light red-brown. Traces of maghemite.

Fired Kaolinite-Rich Neda Pipestone Artifacts
Although probably related to the previous group of baked kaolinite argillites, we
can only determine that these kaolinite artifacts are clearly fired objects consisting of
partially, but distinct, dehydroxlyated kaolinite argillites. Most of the specimens of this
group are distinctly harder than the previous group of argillite lithics. Only the basal
K001 and K002 peaks persist on most of the diffractograms of these samples. In descending
order below, all the minor (non-basal) peaks of the protolith kaolinite progressively lose
intensity and resolution. Only the K001 peaks can be recognized in the last two samples.
Given the thermal behavior of kaolinite, these incompletely dehydroxylated objects
probably were not heated above 550° to 600° C for any significant period of time. Trace
to minor amounts of anatase and, usually rutile, persist on the XRD charts.
(67)

2956 ad

260

Bowl-platform fragment; black.

(19)

2956 g

(20)

2956 h

(70)

2956 ag

269

Platform fragment; dark brown.

(71)

2956 ah

260

Bowl fragment; medium brown.

Platform fragment; dark brown.
Platform fragment; dark brown.
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(69)

2956 af

260

Platform fragment; medium brown.

(60)

2956 w

260

Platform fragment; red brown, due to
hematite content.

Hard-Fired Kaolinite-Rich Neda Pipestone Artifacts
No distinct relict crystalline structures, that are absolutely suggestive of a
kaolinite-rich Neda Pipestone protolith, are apparent on the XRD charts of these
objects. Instead only the minute peaks of anatase and rutile persist, superimposed on a
broad, subdued liquid-peak baseline of their diffractogram charts. Because anatase and
rutile are persistently common among the baked and fired kaolinite-rich Neda argillite
samples studied, we conclude that the hard fired materials listed here were likely to
have been derived from the same type of protolith. These materials are now just dense,
hard-fired argillites that resemble very fine-grained hornfelsic rocks. Based on the
known thermal behavior of kaolinite, these samples were heated to at least 600° C for
a sufficient time to permit the complete dehydroxylation of the samples. At this point,
the crystalline structure of its kaolinite content was completely destroyed to yield an
amorphous liquid-solid of potentially reactive (Al²O³ and SiO²) components, yet without
enough thermal energy to reconstitute these components into a new, stable, anhydrous
aluminum silicate mineral at such a relatively low temperature. If these artifacts had
been heated relatively rapidly to about 950° C or beyond, as in a ceramic firing, these
anhydrous components possibly could have been reconstituted into a high temperature
aluminum silicate mineral such as the refractory mineral mullite (Al6Si²O13) and a silica
phase, possibly cristobalite. Having observed a well-fed, thermocouple-monitored, open
kiln, wind-blown, wood fire top-out at about 800 to 850° C, it is not surprising these
materials did not achieve sustained heat energy hot enough to yield either mineral with
the technology developed by Native Americans.
(63)

2956 z

260

Pipe bowl fragment; gray-black

(74)

2956 ak

260

Bowl – platform fragment; dark gray

Because the kaolinite structure of these two samples is completely destroyed,
we have no basis for suspecting any particular kaolinite-rich pipestone as the protolith.
Without detailed INAA or ICPS elemental analysis of all the possible types of kaoliniterich pipestones from all possible sources, we are unable to specify any specific type
representing any specific provenance. We have no such standardizing baseline of
data, but it seems likely that these listed objects were once kaolinite-rich varieties
of Neda Pipestone.
The next two specimens consist of minute fragments of a hard material, one of
which might possibly be an artifact. They were too small and hard to obtain a powder
sample without destroying the object. Instead, one surface of each sample was smoothed
flat and analyzed in a special XRD sample holder. The XRD charts resemble the two
chards listed above, but we are unable to offer greater identification.
(36)

2956 y

Platform fragment?, with part of a bore hole. Color is uncertain.

(37)

2956 z

Minute chip of unidentified object. Color is uncertain.
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The Thermal Behavior of Bertheierine
Berthierine is the other hydrous 1:1 phyllosilicate that occurs in the artifacts
carved from Neda Pipestone. Despite a moderate firing, its relict basal crystalline
structure is still recognizable in three Mound City artifacts. The most applicable
research data related to the thermal behavior of berthierine in a controlled firing event
is that of Brindley and Youell (1953). They were specifically concerned with the heattreatment behavior of both ferrous and ferric types of chamosites tested under three
different heating conditions: a) in steam (a saturated water vapor environment); b) in
vacuum (a non-oxidizing environment); and c) in air (an oxidizing environment). We
were primarily interested in the mineralogical transformations of their ferrous materials
up to about eight or nine hundred degrees celcius, our assumed upper limit of
sustained high temperature for complete hard-firing of the Neda materials in a Native
American kiln, although these authors provided additional interesting information up
to about 1150° C.
Their research apparatus, unlike DTA equipment, did not record the ordinary
endothermic and exothermic peaks at which phase changes took place during their
heat treatment from ambient temperature up to 1150° C. Instead, they identified, by
concurrent x-ray diffraction analysis, the various specific phases that developed, as
well as disappeared, at appropriate temperatures throughout the heating cycle. We
were especially interested in the behavior of ferrous berthierine heated in vacuum (a
non-oxidizing environment). In discussing their experimental studies of the phases
that appear at certain temperatures, we will attempt to link their factual statements
concerning their observations in terms of the DTA processes we previously outlined in
the discussion of the thermal behavior of kaolinite.
In considering ferrous berthierine being heated to 1150° C in a vacuum (a nonoxidizing atmosphere), Brindley and Youell show that it is stable on to about 330° C
(Figure B-2). At this temperature, the mineral starts developing a amorphous phase, no
doubt due to the start of the endothermic dehydroxylation of the ferrous type material.
Because this is a phase change in the system, the temperature of the berthierine system
will remain at 330° C until completely dehydroxylated and its crystalline structure is
destroyed and changed into an amorphous, liquid-solid consisting of FeO, Al2O3, and
SiO2 elemental oxide components. During dehydroxylation, their furnace would have
been continuously increasing its temperature, but there is no record of what would have
been the main endothermic peak temperature. That temperature is essentially that
of the furnace at the moment of completion of the phase change of the sample which
has been held essentially at 330° C when the phase change started. Fortunately, the
work of Caillere and Henin (1957: 221) indicates that berthierine gives an endothermic
peak at about 420° C. At this moment the temperature of the amorphous residue of
berthierine components can rapidly increase in an attempt to reach the temperature of
the heat source, which continues to rise. This is the environment with which some of
these reactive elemental oxide components of the amorphous residue might be able to
reconstitute themselves into crystalline structures (“ceramic mineral”) that contain less
internal energy than they had within the dehydroxylated amorphous residue.
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Brindley and Youell (1953) then noted the appearance of ferrous aluminate,
i.e. hercynite (FeO)(Al²O³), the iron-spinel, at about 470° C. On a thermagram, the
beginning of this phase would have been marked by the beginning of an exothermic
peak. This peak represents the beginning of heat loss be the amorphous ferrous and
aluminous components as they reconstituted themselves into a new crystalline solid,
hercynite, of lower internal energy at that temperature. The peak temperature for this
exothermic reaction is unknown. It would have been interesting if Brindley and Youell
had presented a thermogram of their ferrous berthierine heated in a vacuum, although
the mineralogical phases they identify are really of greater worth. They found that
hercynite remains stable to about 1150° C in the vacuum environment.
Another exothermic reaction appears to have started in their experiment at
about 650° C. Here they noted the formation true spinel (MgO) (Al²O³), which persisted
to 840° C and may have vanished into solid solution with hercynite. True spinel was not
observed in any of the Mound City pipe artifacts. Perhaps there was not sufficient (MgO)
component in the berthierine of the Neda Pipestones, or a sustained firing temperature
of about 650° C could not be achieved. A third mineral to form from elemental oxide
component residue of the original ferrous sample, which wasn’t permitted to oxidize
during heating, was an olivine of unspecified composition that appeared at about 910° C
and persisted to about 1150° C. No olivine phase was discovered in any of the pipes, no
doubt due to the thermal energy limitations of the native kilns.
For the elemental oxide components of berthierine to participate in the formation
of the mainly hercynite-sillimanite in about a dozen Mound City pipes, we must assume
that the Neda berthierine materials were ferrous, and that the firing was, if not in a
reducing environment, at least in a non-oxidizing environment. If the iron content of
this ferrous mineral becomes oxidized during dehydroxylation, or if it was one of three
initially a ferric variety, each subjected to one of the three environmental conditions, one
would find that the ferric oxide component would be completely inert in the presence of
any other elemental oxide component in any sort of ceramic firing. No iron silicates or
aluminates could form. As might be expected, Brindley and Youell (1953) showed that
the ferrous variety heated in air would convert to the ferric variety at about 360° C and
start to become amorphous (dehydroxylate) at about 470° C. They noted that hematitite
would commence to appear at about 550° C and persist throughout their experimental
range of 1150° C. Spinel would appear at about 680° C and then disappear at about 890°
C. Lo-cristobalite would appear at 900° C and increase its presence at 1100° C.
Fired Kaolinite-Berthierine Neda Pipestone Artifacts
Only three pipes in our study group were directly interpreted to have been
composed, prior to being fired, of berthierine along with significant amounts of
kaolinite. XRD analyses indicated both minerals have been largely dehydroxylated.
Surviving relicts of their basal phyllosilicate structures yielded pronounced 001 and 002
diffraction peaks for both minerals. The minor 020 peaks for kaolinite are rather weak
and distorted in all three diffractograms, but none of the minor peaks for the berthierine
structure are apparent.
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If these three artifacts have been completely dehydrozylated in a hard-firing
event, no relict crystalline structures of these minerals would have survived. We then
could never have guessed that berthierine was the critical protolith mineral that could
have supplied the necessary reactive FeO component needed to form the iron spinel
hercynite observed in about a dozen hard-fired Mound City artifacts. In addition, if
these three samples had not been included in our sample set, we never could have made
the connection between the Neda Pipestone provenance (geological source) and the
Mound City pipes.
Our recognition of this unusual berthierine-bearing pipestone among the Mound
City specimens was of limited significance until knowledge of the Neda geologic source
and the range of its diagnostic mineral signature was developed. In the interim, the
provenance of this unique material became known to Kenneth Farnsworth at the Center
for American Archaeology, who provided two excellent specimens of berthierine–rich
Neda source material for this study. Randall Hughes of the Illinois Geological Survey
at the University of Illinois also provided Neda specimens for study. Douglas Miller of
the Rock River Area Archaeological Survey kindly provided a generous supply of Neda
Pipestone varieties which permitted us to develop an overview of the unique mineral
diversity of this pipestone.
This group of three artifacts consists dominantly of relict berthierine, with
major to minor amounts of relict kaolinte. Neither anatase nor rutile was apparent in
these artifacts, their presence possibly having been too diluted to be detected. XRD
sample powders were magnetic, probably due to the presence of maghemite. The
partially dehydroxilated nature of the berthierine in these artifacts suggests that they
were likely heated as high as 330° C for the onset of dehydroxylation, but were not kept
in any thermal environment as hot as 420° for any significant period of time, otherwise
the berthierine would have been completely dehydroxylated and its crystalline structure
destroyed. Hercynite would have appeared had the objects been heated to about 470° C.
(16)

2956 d

Platform fragment, brown. Subequant amounts of berthierine
and kaolinite.

(15)

2956 c

Platform fragment, brown to dark brown. Relatively twice the
berthierine as kaolinite.

(64)

2956 aa

260

Bowl-rim fragment, black. One quarter as much kaolinite as
berthierine.

Ceramicized Hercynite-Sillimanite Pipe Artifacts
The twelve pipe fragments described here are now essentially ceramic materials,
having been heated to temperatures hot enough to exceed the thermal stability of
all their initial constituent minerals. This event would have involved moderately high
temperatures that destroyed, by dehydroxylation, any of the hydrous minerals that
were originally present. The burning produced an amorphous solid with a completely
disordered internal array of initial elemental oxide components. With some continued
heating, these now anhydrous, disordered components were able to rearrange themselves,
generally at some higher critical temperature, to begin their ordered reconstitution into a
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new assemblage of crystalline structures that would be stable (in a lower energy state as a
crystal) at that high temperature. The eventual grain size and degree of crystallinity that
these newly formed, initially minute, crystallites will grow would depend largely upon
attaining their high ceramic reconstitution temperatures for an adequate length of time
for grain growth. If cooled very slowly, these new, “ceramic” crystallites might possess
sufficient diffusion time for its constituents to be able to form progressively larger grains
of the new, well crystallized mineral assemblages whose stability reflects that exposure
to high temperature. If the objects cooled quickly, minute crystallites could begin to
form within the disordered matrix of material at high temperature but might only grow
for a short time, without attaining significant highly ordered crystal growth. XRD
diffractograms of such material would produce low-amplitude, broad diffraction peaks
from these poorly formed crystallites that are essential frozen within the solid but largely
uncrystallized amorphous matrix. With rapid cooling, even fewer crystallite grains
would form and grow, resulting in even poorer quality peaks that would be difficult to
clearly recognize. These can be referred to as “liquid peaks’ of very low amplitude and
great breadth. XRD analyses of such minute, short-ordered crystalline material within
a matrix of poorly crystallized matrix, will produce a diffractogram of poorly defined
diffraction peaks (due to the sparse crystalline material present) superimposed upon
a broadly arched baseline of low amplitude (actually an extended long :liquid peak”
produced by the still largely disordered liquid-solid matrix). If such thermal events did
not take place in nature, we would not have metamorphic rocks.
For convenience in describing the mineralogical nature of the following twelve
artifacts, they are separated into three groups. Group 1 consists of three well crystallized
artifacts. Group 2 consists of six relatively poorly crystallized artifacts. Group 3 consists
of three artifacts that are only incipiently crystallized.
Group 1. The diffractograms of these samples display, successively, the presence
of extremely well-crystallized, to very well-crystallized, to merely well crystallized
hercynite (FeAl2O4), a high temperature spinel. The hercynite diffraction peaks for
samples 220, 311, 400, 422, 511, and 440 crystalline structural planes are quite distinctive,
with these major peaks being sharp and of narrow width. The minor peaks for samples
331, 622, and 533 structural planes of hercynite are marked by small, broad peaks. These
minor peaks are not discernable in the nine samples of progressively poorer crystallintiy
of Groups 2 and 3.
Quartz is relatively less abundant than hercynite in the three specimens of Group
1, but quartz cannot be clearly recognized in any of the diffractograms of the remaining
nine, more poorly crystallized artifacts of Groups 2 and 3. It is important to note that
cristobalitite, a high temperature polymorph of SiO2 occurs only in sample 51, which is
the best crystallized specimen of this group.
Sillimanite (Al2SiO5), another high temperature mineral, occurs as a minor
mineral component of each of the artifacts in Group 1 as evidenced by the presence of
small, bell-shaped x-ray diffraction peaks of the internal crystalline planes (samples 120,
220, 112, 122, 312, 340, and 251). Actually the peaks for samples 120 and 210 could not
be resolved on any of the diffractograms, so we include both of them under sample 120.
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The peak heights for sillimanite reflections are many orders of magnitude smaller than
those for hercynite in Group 1.
51

2956 n

260

Platform fragment, dark brown.

73

2956 aj

260

Platform fragment, black.

5

2874 (Md. 13,
Mica Grave)

260/44

Platform fragment, color uncertain. A minute amount
of copper is fused to this fragment, now largely
altered to cuprite and malachite.

Group 2. This group consists of six pipe fragments with fairly discernable, major
XRD peaks of hercynite. These peaks successively diminish in height and increase in
width (implying decreasing quality of overall crystallinity) in the sequence of specimens
listed below. This XRD response could be the result of not having reached the same high
temperatures as the three well-crystallized specimens in Group 1. It also possible that
the high temperatures that Group 2 specimens were exposed to were not maintained
long enough to achieve significant crystallinity in their reconstitution, or that the pipes
cooled more rapidly which did not permit time for as much crystal growth, or any
combination of these factors.
None of the minor peaks of sillimanite can be recognized in the diffractograms
for these specimens. Only 120 and 112 and sometimes the 1222 “liquid Peaks” of
sillimanite can still be recognized. They also successively diminish in height and increase
in breadth in the sequence listed here. The diffractogram of specimen 56 is presented as
a medial example of this group.
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2956 j

260

Platform fragment with a bird? foot, dark brown.

53

2956 p

260

Platform fragment, dark gray.

56

2956 s

260

Bird-headed effigy fragment; dark gray, red-brown
surface.

57

2956 t

260

Bowl-wall fragment; dark gray.
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2956 l

260

Platform fragment; dark brown.

59

2956 v

260

Platform fragment; dark gray.

Group 3. The three objects of this group of hard fused pipes yielded very poor
diffraction patterns. They were separated subjectively from the proceeding group on the
basis that the two, somewhat adjacent, hercynite (311) and sillimanite (112) peaks of their
diffractograms are now so shallow and broad, as in specimen 65, that they cannot readily
be recognized as separate “liquid” peaks. The hercynite (specimens 220, 400, 440) peaks
and the sillimanite (120, 122) peaks can be recognized in specimens 65 and 75. Only
hercynite (400) and probably the sillimanite (112) peaks are still relatively distinctive
in specimen 61. The diffractograms of this group consist essentially of smaller, broadly
rounded “liquid peaks” produced by the minute crystallites imbedded in the still highly
disordered, elemental oxide components of the initial mineral assemblages of the pipes.
This amorphous matrix produces a broadly wavy baseline of very low amplitude upon
which the small “liquid” peaks of the crystallites are superimposed.
442

65

2956 ab

260

Platform fragment; red brown.

75

2956 al

260

Bowl base-platform fragment, gray black.

61

2956 x

260

Fragment of carved effigy, medium brown.

The Proposed Hard-Fired Behavior of Kaolinite-Berthierine
Mixtures
Because the hard-firing of berthierine in a non-oxidizing environment would
yield hercynite, and that of kaolintie might yield sillimanite, perhaps a simple mixture
of the two in a given protolith could produce the unusual ceramic mineral assemblages
observed. Consider the hard-firing of a mixture of one unit cell-weight of berthierine
with one unit cell-weight of kaolinite. Our initial study asked if the collective elemental
oxide components in the amorphous liquid-solid residue of these minerals could
reconstitute themselves to form the generally quartz-poor, hercynite-sillimanite ceramic
mineral assemblages we find in a dozen hard-fired artifacts from Mound City?
The components of a unit-cell of our presumed berthierine are
4(FeO)2(Al2O3)2(SiO2), and those of kaolinite are 2(Al2O3)4(SiO2), the crystalline water
having been removed from both minerals during their hard-firing dehydroxylation.
4(FeO)2(Al2O3)2(SiO2)

→

4(FeO)2(Al2O3)

+

2(SiO2)

and 2(AL2O3)4(SiO2)

→

2(Al2O3)

+

4(SiO2)

One berthierine and

4[(FeO)(AL2O3)]

+

6(SiO2)

One kaolinite

4 hercynite

+

6 Quartz

Such an initial mix would yield 4 formula weights of hercynite and 6 formula
weights of quartz, but no sillimanite. Although hercynite would be stable in the presence
of a free-silica phase, such quartz-rich assemblages were not observed in most of the
Mound City pipe samples. Adding another unit-cell of berthierine to the initial mix
would yield to more formula weights of hercynite and possibly two formula weights of
ferroenstatite at a higher temperature (never observed among these pipe samples), but
still no sillimanite. Adding another unit-cell of kaolinite to the initial mixture would
yield two formula weights of sillimanite but also two more silica for a new total of eight
formula weights of quartz, but not a good result for the observed silica-poor assemblages
found in most pipes. At this point, we were back where we were two decades ago,
reaching the conclusion that one cannot attain a quartz-poor, ceramic assemblage of
hercynite-sillimanite with any initial mixture of berthierine and kaolinite.
The Occurrence and Thermal Behavior of Boehmite in the
Neda Pipestons
We noted previously that colleagues in Illinois provided a wide variety of Neda
Pipestone samples for analysis. From our unfired, or only partially dehydroxilated,
artifacts, we already know that the Neda Pipestones had two indigenous hydrous
mineral components, kaolinite and berthierine. Even though the elemental oxide
components of these two original hydrous minerals were the ones necessary to form
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the refractory ceramic mineral assemblage of hercynite and sillimanite, it seemed that
any combination of kaolinte and berthierine, hard-fired together, would yield a ceramic
mineral assemblage that would be clearly sub-aluminous and, or, too siliceous.
Fortunately, among fresh Neda Pipestone samples provided by Doug Miller, we
discovered a third, indigenous, hydrous mineral in a substantial number of the samples.
The hydrous, non-silicate, aluminum oxyhydroxide mineral boehmite, the gamma
AlO(OH) polymorph, was recognized through XRD analyses. In general, we might
describe the fresh (unheated) Neda Pipestones as ranging from berthierine-rich to
especially kaolinite-rich lithics with subordinate but significant amounts of boehmite.
Through the study of the additional samples provided by Doug Miller, we recognized
that there are many more mineralogical assemblage varieties of the Neda lithics at their
geological provenance than we have identified among the pipe artifacts from Mound
City. Since our number of geological samples is small, additional analysis is needed to
confirm this statement.
This observation led us to recheck the 1984 and 1998 diffractograms, where we
noted that we had not recognized boehmite in any of the Mound City samples. Had
we noted its presence in the XRD data, the concerns about the formation of hercynitesillimanite assemblages might have been resolved sooner. The thermal behavior of
boehmite was of considerable interest, because it might provide enough reactive alumina
(Al2O3) component to combine with the excess silica (SiO2) component seemingly
produced in the hard-firing of kaolinite and berthierine. However, MacKenzie (1957:
313) presents a few very similar DTA thermograms of boehmite samples, thermally
destroyed in a “hard-firing” heating cycle up to 1000°C (Figure B-3). In these samples, it
appears as if dehydroxylation might have started as low as about 400°C, but it is clearly
underway by 450°C in all examples. The main endothermic peak temperatures for all
thermograms are at 550°C. One DTA chart for a very fine-grained, synthetic boehmite
specimen showed the main endothermic peak temperatures for beohmite can range
from 510°C to 580°C. Hsu (1977: 109) provides similar data, including a thermogram of
boehmite that appears to start losing its crystalline water at about 400°C, with the main
phase change being complete when the DTA furnace temperature is at about 550°C.
Hsu (1977: 111) observes that these main endothermic peak temperatures can vary from
450°C to 580°C, the variation being a result of differing crystallinity and range in particle
size from fine to coarse. These data suggest the boehmite is almost as thermally sensitive
as berthierine in a hard-firing.
The Proposed Hard-fired Behavior of Kaolinite-BoehmiteBerthierine Mixtures
In this section, we attempt to evaluate the generalized relative amounts of
Neda Pipestone mineral constituents that must have been present in the protolith pipe
materials to have yielded, upon hard-firing, two types of sillimanite-hercynite ceramic
assemblages; one with a free-silica phase and the other without.
We concluded decades ago, a simple protolith model consisting of a one-toone unit cell mixture of berthierine and kaolinite would yield four formula weights of
hercynite, six of quartz, but no sillimanite. The absence of sillimatie and the apparent
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relative abundance of quartz over hercynite as predicted from this protolith model,
are not supported at all by the actual XRD diffractograms from the Mound City pipes.
Varying the relative amounts of berthierine and kaolinite offered no improvement. The
relative abundance of the silica phase of our models didn’t closely match the apparent
relative paucity of quartz in most of the hard-fired pipes. Consequently, we were unable
to explain the origin of the ceramicized pipe artifacts.
After becoming aware of the apparent wide-spread distribution of minor and
major amounts of boehmite as an indigenous, hydrous mineral constituent in the
Neda Pipestones, our model protoliths began to predict more accurately the observed
sillimanite-hercynite assemblages, both with and without free-silica phases. Figure B-4
presents some examples of the variety of the XRD diffractograms obtained from
the pipe specimens, ranging from the best crystallized pipe (#51) down through
only moderately-well crystallized pipe #5, to progressively poorer crystallized pipes
#56 and #59.
Quartz is readily apparent among the better crystallized of the ceramicized
pipes (e.g. #51 and #5 of Figure B-4) so we will explain the silica phase-bearing ceramic
assemblage first. The significance of the presence of boehmite as a Neda Pipestone
constituent in our protolith models should become apparent in such speculations.
Perhaps the simplest mineralogical mix for a ceramicized Neda Pipestone
protolith, that could yield a free-silica phase, might be one unit cell each of berthierine,
boehmite and kaolinite.
4(FeO)2(Al2O3)2(SiO2)

→

4(FeO)2(Al2O3)

2(Al2O3)

→

2(Al2O3)

2(Al2O3)4(SiO2)

→

2(Al2O3)2(SiO2)
4(FeO)2(Al2O3)

+

2(Al2O3)2(SiO2)

+

4(SiO2)

→

4 hercynite

+

2 sillimanite

+

4 quartz

1 berthiine, 1 boehmite,
And 1 kaolinite

+

2(SiO2)

+

2(SiO2)

These hard-fired phases are the right mix of types of ceramic materials found in
the pipes, but their apparent relative abundances need adjustment to approximate (by
an order of magnitude or two or more) those suggested by the peak heights and shapes
displayed in the diffractograms for pipes #51 and 5 (Figure B-4). The relative abundance
of sillimanite would be too abundant in this protolith model.
Alternatively, if only one-half unit cell weight of kaolinite were added to the above
mix of berthierine and kaolinite, such a protolith could still yield only four unit weights
of hercynite, but only one of sillimanite and three of quartz. The relative abundance of
hercynite is still too low with respect to both sillimanite and quartz.
Finally, consider a protolith consisting of only one-half unit weight of kaolinite
but two unit cell weights of both berthierine and hoehmite. This yields a reasonable
approximation of the relative abundances inferred from the diffractograms.
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4(Al2O3)

→
→

(Al2O3)2(SiO2)

→

8(Feo)4(Al2O3)4(SiO2)

8(Feo)4(Al2O3)

+

4(SiO2)

4(Al2O3)
(Al2O3)(SiO2)

+

(SiO2)

2 berthierine, 2 boehmite

8(Feo)8(Al2O3)

+

(Al2O3)(SiO2)

+

5(SiO2)

And ½ kaolinite

8 hercynite

+

1 sillimanite

+

5 quartz

We hesitate to speculate further on the subject of apparent relative abundances
among the free-silica bearing assemblages because it is apparent that the hercynite and
quartz phases, and the sillimanite phases do not share the same quality or degree of
crystallinity. The XRD peaks of hercynite and quartz in the best crystallized samples
(#51) are relatively sharp and narrow, whereas those of sillimanite are relatively stubby
and broad (essentially approaching “liquid-peak” shapes) even in this well crystallized
ipe. Obviously the thermal conditions for the incipient formation of sillimanite were
reached but perhaps not extended to higher temperatures for accelerated grain growth,
or perhaps cooled too quickly to continue extended grain growth. If the temperature
of formation had been extended for a longer period of time, the amplitudes of the
sillimanite might have been significantly greater and sharper. It is appropriate to note
here that both hercynite and sillimanite appear as liquid peaks in the nine, distinctly
poorer crystallized ceramicized pipes that contain no free-silica phases. Knowing
the usual sluggishness for an alumina-silica liquid-solid residue to crystallize, it is not
impossible to imagine that the incipient hercynite crystallites might have exceeded some
extended time-temperature threshold beyond which hercynite might have engaged in
grain-size growth more readily that did sillimanite in the better crystallized, free-silica
bearing artifacts.
The diffractograms for specimens #51 and #59 (Figure B-4) show some of the
better, but typical, liquid peaks of hercynite and sillimanite of the poorer crystallized
artifacts. Liquid peak heights are not the best attribute to compare relative abundance of
poorly crystallized phases. Our protolith model for this quartz-free assemblage will be
composed of one unit cell weight of berthierine and two unit cell weights of boehmite,
but no kaolinite because we do not wish to generate a quartz phase in hard-firing.
4(FeO)2(Al2O3)2(SiO2)

→

4(FeO)2(Al2O3)

+

2(SiO2)

4(Al2O3)

→

2(Al2O3)

+

2(Al2O3)

1 berthierine and

→

4(FeO)4(Al2O3)

+

2(Al2O3)2(SiO2)

2 boehmite

→

4 hercynite

+

2 sillimanite

This assemblage suggests that the hercynite peaks should be twice as high as
those of sillimanite, but about all we can say is that they are more strongly pronounced.
Actually such protolith models could contain some (1/2 weight percent) kaolinite and
still yield a quartz-free assemblage, if compensated for by the presence of ½ weight
boehmite. Such a modification of the first model would result in equal amounts of
hercynite and sillimanite, but still no quartz. Adding more kaolintie-boehmite pairs
would shift to sillimanite as being the most abundant phase.
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Boehmite is such an excellent collector of free-silica in any ceramicized
assemblage that it would be very easy to shift any protolith model from quartz-bearing
to quartz-free assemblages just by estimating the kaolinite content downward. Actually,
the main reason for such proposals is that we see very little evidence for the former
presence of any kaolinite in the protoliths that yielded hercynite-sillimanite assemblages,
with or without quartz. There are no relicts of kaolinite structure that persist in the
ceramicized pipes as was noted in the fired and hard-fired pipes made of the kaolinite
variety of the Neda Pipestones. Three fired pipes composed of relicts of berthierine
and kaolinite would have yielded only hercynite and quartz upon hard-firing, an
assemblage not found in the sample set we have studied. In addition, there is not broad
“liquid-peak” background upon which the various peaks of hercynite and sillimanite
were superimposed as were the anatase and rutile peaks that persisted in the hard-fired
kaolinite pipe artifacts. In this latter event, it is possible that these phases might have
been so diluted by the relative abundance of the other protolith phases that they could
not be detected.
The Proposed Thermal Systematics of the Ceramicized
Pipe Artifacts
To this point, we have been almost entirely concerned with the required
composition of any suitable protolith that might yield the ceramic mineral assemblage
observed in the analyzed artifacts. We have attempted to describe the “what” of the
reactants and of the subsequent products. We will now attempt to describe the “how”,
“when” and “why” of the sequential formation of the ceramic assemblages from the
known hydrous minerals of the Neda Pipestones.
We specifically sought termal data, mainly from DTA thermograms and
accompanying text, concerning the onset of incipient dehydroxylation of each of the
hydrous Neda minerals because this threshold temperature is that which each mineral
would attempt to attain and maintain until its dehydroxylation would be complete.
Accompanying this phase change would be the progressive destruction of that crystalline
mineral structure. The end of dehydroxylation is recorded as the main endothermic
peak temperature. This thermal interval from start to finish is the interlude within which
some, to all, of the elemental oxide components of the former mineral are partially to
completely set free from their crystalline bondage. These free and potentially reactive
components might have the opportunity ot recombine themselves, or with different
components that might have been released from other hydrous minerals that could
have been released according to the limitations of their own thermal destruction. This
opportunity for all hydrous minerals is enhanced at the end of each dehydroxylation
when amorphous, liquid-solid residue of each of the former hydrous minerals finds itself
at significantly lower temperature (around 100°C) than the heat source that supplied the
thermal energy used to drive these phase changes. Due to this temperature difference,
there is a rapid increase in the temperature, and thus the internal “heat” or enthalpy,
of the liquid-solid residue. One might expect that those components already released
and being released from one or more minerals within a give temperature range are most
likely to react with one another, and least likely to react with other elemental oxide
components constituting part of the structure of any still thermally stable mineral.
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Given the thermal parameters of the three hydrous minerals of the Neda
Pipestones, we can now envision the hard-firing, to about 1000°C, process in which
various proposed protoliths, containing selected mixtures of these minerals in a reducing
(or at least non-oxidizing) firing environment as follows. The relative percentages of
the ceramic mineral products would depend only upon the relative percentages of the
initial, berthierine, boehmite, and kaolinite reactants in the protolith. These minerals
are listed in the order of their thermal stability.
At about 330°C in a hard-fired heating cycle, a pure berthierine artifact protolith
would begin to lose the crystalline structural arrangement of its elemental oxide
components during its dehydroxylation. The complete loss of this crystalline water
would be recorded by the main endothermic peak temperature, 420°C, of the heat
source. At this point, the amorphous, liquid-solid residue of the berthierine protolith
is 90°C cooler than the heat source. Consequently, the amorphous residue begins to
rapidly increase its temperature in an attempt to catch-up to that of the heat source.
This rapidly increases the heat content or enthalpy of the residue, and as Brindly and
Youell (1953) discovered, the new high temperature ceramic mineral hercynite, FeAl2O4
was able to begin forming at about 470°C. The FeO and Al2O3 components formerly
constituted the hydrated tri-octahedral cation sheet of the berthierine structure. Some
of the newly available, reactive FeO component was able to react with essentially all
the adjacent, newly available Al2O3 component to start to form this iron spinel. More
alumina is needed to eventually consume all of the FeO content of the initial berthierine,
if all the FeO is to be reconstituted into hercynite. The formation of the hercynite is
an exothermic reaction because the enthalpy of the FeO and Al2O3 components in the
amorphous, liquid-solid was greater than they would be in the ordered, crystalline
hercynite. Consequently, for a short period of time, the liquid-solid residue was
hotter, and lost heat to, the heat source as the hercynite formed. The exothermic peak
temperature of the heat source for this reaction is about 650°C. At the end of this phase
change, all of the available alumina would be so consumed in combination with half of
the initial FeO content of the berthierine. We must also eventually account for all of the
remaining unbound silica, still free and collecting in relatively increasing amounts, in
the amorphous residua. There are no other components within berthierine with which
it can readily combine, except as quartz.
The system at this point is not hot enough to form a fayalite olivine phase from
the excess residual FeO and silica, but it might at about 910°C (Brinley and Youell 1953).
None was ever observed among the artifacts studied. Upon cooling from the firing, it
is very unlikely that the sparse residual amounts of FeO would survive as a crystalline
wustite phase. It is more likely that it would be converted to maghemite or magnetite, but
it would be difficult to distinguish them by XRD methods because their structures are so
similar. If the artifact cooled slowly, quartz could appear as a free-silica phase which has
appeared in the better crystallized pipe artifacts, but there is not much alumina available
for the formation of any significant amount of sillimanite to form from a protolith of
berthierine alone. However, it is possible that minute crystallites of sillimanite might
start to form at this point.
Boehmite is also a hydrous mineral constituent of the Neda Pipestone assemblages.
Its thermal destruction yields crystalline water and a pure alumina phase that is a good
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collector of silica, we should consider a second protolith model containing a significant
amount (ca. 50%) of boehmite in our previous all berthierine model. Unfortunately,
we lack accurate quantitative data on the relative abundance of boehmite in the Neda
Pipestones, so we are stoichiometrically challenged to determine what the actual
balance of reactants to products should be in the ceramicized pipes. Consequently, we
must rely on our previous approximations of how many unit cell weights of the various
components might have produced the hercynite-sillimanite assemblages, both with and
without quartz. We are interested here in what the time-temperature sequences might
have been among the reactant minerals to yield our perceived presence and relative
abundances of the ceramic mineral products of the artifacts.
Consequently, our second protolith model to be hard-fired is assumed to consist
of equal amounts of berthierine and hoehmite. As noted previously, berthierine would
begin to dehydroxylate at about 330°C, but at this temperature boehmite is still thermally
stable and it will continue to heat along the heat source. Consequently, the berthierine
will not be able to maintain a constant temperature of 330°C during its complete
dehydroxylation and will more rapidly reach its main endothermic peak temperature of
420°C. Following the loss of its crystalline water, the FeO and Al2O3 components of the
hydrous layer of the berthierine structure remain in its amorphous, liquid-solid residue,
which is perhaps now only about 45°C cooler than the heat source (this model ignores
potential differences in mass). At this point, the liquid-solid residue will continue to
heat, and begin to form hercynite from these components at about 470°C. We know from
our first protolith model that the alumina content of berthierine can only consume half
of its FeO in forming hercynite. Almost simultaneously with the start of the exothermic
formation of hercynite, boehmite begins to lose its crystalline water endothermally
from its structure at about 450°C and will complete this phase change at about 550°C.
This dehydroxylation phase change leaves behind a reactive, pure alumina residue. We
cannot reasonably estimate the temperature of the amorphous, liquid-solid residue
containing all the potentially reactive, elemental oxide components of the berthierine
and boehmite reactants left behind in this anhydrous, liquid-solid residue. However, it
will heat, increase its enthalpy and eventually the residual FeO of the berthierine will
react with more alumina, this time from the spore of the boehmite, the former alumina
content of berthierine having already been consumed. At this point, there would still be
silica residue of berthierine in the presence of all this free alumina. We are now past the
temperature range (roughly 500°C) where kaolinite, if present, would lost its crystalline
water to leave a mixed residue of alumina and silica. We have already noted that
andalusite and sillimanite phases were not likely to form from a liquid-solid mix of these
components (i.e. metakaolinite) of hard-fired kaolinite, and an aluminum silicate phase
would not appear until about 950°C when mullite, with or without, cristobalite could
form. In this case, the sillimanite is the aluminum silicate phase that does appear in the
ceramicized artifacts, with or without free silica. We speculate that the amorphous SiO2
component residue surviving from berthierine, and the newly generated, amorphous
Al2O3 component from boehmite starting at about 450°C would begin to reconstitute
themselves into incipient, slowly-growing seed crystals. Their growth would be sluggish
and they would be likely to yield only liquid peaks on XRD diffractograms. Having
formed early, the hercynite was able to attain significant, well ordered grain growth.
Being a refractory mineral itself, sillimanite would probably survive higher temperatures
without reconstitution to mullite, perhaps even to 900°-1000°C. The quality of the liquid
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peaks of sillimantie are not much different in the diffractograms containing the tall and
narrow peaks of well crystallized hercynite, than they are in the lower temperature or
quicker cooled artifacts, where both minerals show only liquid peaks.
A note concerning the presence or absence of quartz produced in the hard-firing
of our proposed protoliths is warranted. The presence of a small amount of kaolinite
in a protolith that has not been matched by an equivalent amount of boehmite will
yield an appropriate quantity of a free-silica phase such as quartz, and/or a higher
temperature polymorph.
Unfortunately, there is an extensive temperature range within which any actual
protolith assemblage might have been heated significantly beyond the formation
temperatures of their ceramic assemblages, and for which there would not have been
any evidence indicating such a continued heating event. One obvious exception to
this generality is the presence of cristobalite in specimen #51 (Figure B4), which seems
to reflect the uppermost firing temperature of any of the artifacts examined in this
study. Because we can find no relevant data relating its formation to a given petrologic
environment, we cannot accurately identify the actual temperature of this event. The
usual unary phase diagrams showing the temperature-pressure stability relationships
among the free-silica, SiO2, polymorphs is useless because there are too many other
components in the pipestone protolith systems and they all affect the thermal properties
of each other. Since cristobalite is a common phase that can appear with mullite about
950°C in the complete reconstitution of kaolinite, we suggest that the upper temperature
limit of firing for our artifacts would be the appearance of cristobalite which can occur
in residual alumina and silica mixed, liquid-solid residues. This temperature was reached
only by specimen #51. The proximity of the other pipe artifacts during this interval of
intense heat is unknown.
It is likely that the initial formation of crystallites of hercynite and sillimanite
would appear at about 650° to 700°C. Hercynite can gegin to form berthierine at only
470°C, only slight hotter than the point at which boehmite began yielding pure Al2O3
at 450°C. Before concluding what the lowest tempertuer of formation of the hercynitesillimanite assemblages might have been, we must note that all data concerning the
thermal parameters of the relevant minerals evaluate in this study are derived from DTA
data. This implies a relatively rapid heating rate of the protolith mineral assemblages,
which may or may not mimic the character of the firing to which the pipe artifacts
were subjected. It is quite possible that a slower rate of firing, over a longer period of
time, would yield lower temperatures for the reconstitution transformations of initial
minerals into new ceramic assemblages. The rate and duration of the fire in which the
pipes were destroyed cannot be estimated at this time.
Summary Observations
In this study, X-ray powder diffraction was used to determine the mineral
composition of pipe samples from Mound 8 at Mound City in Ohio. The powdered
samples from the pipes were rotated in an x-ray beam and the pattern of the refraction
of the beam was used to identify the crystal structure of the mineral in the samples. The
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XRD study indicates the following general results: 33 limestone, 2 dolomite, 8 siltstones,
and 17 ceramicized claystones.
The study indicates that there is considerable variation in the limestones. Five
are pure calcite, nine are calcite with minor amounts of quartz, and 19 are calcite, minor
quartz and a trace of other minerals in various combinations. This study did not indicate
whether the variation is a product of the use of different lithic sources, or variability
within a single source. There is similar variation within the siltstones, but we cannot
determine if this is due to intra-source variation or the use of multiple sources.
The mineralogy as disclosed by the XRD analysis permits some interpretations
about the fire that destroyed the pipes. Maghemite in a limestone pipe could have only
formed in a reducing environment. The same is true for some of the clay minerals that
formed in the claystones. These minerals would not have been created had oxygen
been available when the pipes were being heated. There are wide variations in the
temperatures to which various pipes were exposed. For example, mullite and cristobalite
form at about 1000°C, and these minerals are present in some specimens. If limestone
had been heated to 1000°C, it would have been converted to lime. The limestone and
some of the claystone pipes appear to have been heated to less than 500°C.
Interpretations of the ceramicized claystones proved more complex until the
author was provided with samples of Neda Pipestone. We recognized that the geological
lithic source had been greatly modified by the burning that destroyed the pipes, but
the mineral combinations in the claystone pipe samples could not be correlated to any
known lithic source. DTA analysis of the burned pipes proved particularly useful in
understanding the transformation of geological pipestones to ceramicized claystones.
Within the mineral mix of Neda Pipestone, berthierine when exposed to heat will
break down and begin to form some hercynite. At about 550°C, alumina from the
breakdown of boehmite becomes available. Some of it will react with the iron released
from the berthierine, forming still more hercynite. Additional alumina will react with
leftover silica to form sillimanite and any remaining silica will form cristobalite as the
temperature increases. This sequence accounts both for the minerals that are
present in these pipe samples and those that are absent (fayalite and corundum will
not form because the necessary constituents have already bonded to the alumina
released from boehmite).
This study has shown that the presence of hercynite-sillimanite-cristobalite in
pipe fragments from the Mound City site indicate ceramic mineral transformations
that only take place under extreme heat. The artifacts in the famous pipe cache from
Mound 8 were fractured by intense fire. The study suggests that at least 17 of the
pipes were initially carved from a berthierine-boehmite-kaolinite pipestone, probably
from northwest Illinois (Neda Pipestone). The remaining pipes are made of limestone,
the source of which has yet to be determined. They were destroyed in an intense
reducing fire, with temperatures reaching 1000°C. The intense heat altered the mineral
composition of the pipes causing the pipes to explode. The archaeological evidence
found under Mound 8 suggests the pipe fragments were then carefully collected and
placed in a bag on the floor of the mound adjacent to a crematory basin or altar.
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The study results presented here offer some evidence that pipes buried under the
mounds at Mound City were made from pipestone that originated in northwest Illinois.
The inferences that have been presented are preliminary in nature. Further research to
identify the mineralogical variability of Neda Pipestone using focusing on DTA studies
would be very useful. These should be run under controlled, non-oxidizing conditions,
wherein all phase changes indicated by endothermic and exothermic readings are
monitored by XRD analysis of all the phases extant before and after the phase
changes involved.
Although data in this study suggests that some of the Mound City pipes were
made from Neda Pipestone, the mineralogical variability of the Neda source is not
well known. Future studies might focus on defining this variability and studying the
following protolith combinations: a) equal amounts of berthierine and boehmite, b)
equal amounts of berthierine and boehmite and about 20% kaolinite, c) equal amounts
of berthierine, boehmite and kaolinite, d) equal amounts of boehmite and kaolinite with
20% berthierine, e) equal amounts of berthierine and kaolinite with 20% boehmite.
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Appendix C

EDWIN HARNESS AND MOUND CITY:
A FLINT RAW MATERIAL COMPARISON
Kent D. Vickery
University of Cincinnati
The author analyzed four collections of flint from the Edwin Harness mound
and Mound City—two Hopewell sites in the vicinity of Chillicothe, Ohio (Fig.1). This
analysis emphasized the identification of the flint varieties present in undisturbed,
disturbed, and surface contexts.
The Harness sample consists of material excavated during the 1976 field season
at the Edwin Harness Mound (Greber 1983, Vickery 1983) and a portion of a collection
of surface material that Robert Harness has picked up over the years from sites in the
immediate vicinity of the Mound. The total sample from Harness is 519 [2730] items.
The Mound City collections consist of 860 items from both undisturbed and disturbed
contexts gained primarily from the 1963 excavations by James Brown (Brown and Baby
1966) and secondarily from subsequent excavations.
Table C-1 compares the flint raw material from Edwin Harness and Mound City,
grouped according to whether the items are core and flake debitage, bifacial artifacts,
or blades. The latter category includes blade cores and blade-like flakes – anything
subjectively judged to be related to a blade industry. The typological breakdown is
explained in Vickery (1983). The raw material categories follow those used in the Edwin
Harness study (Vickery 1983), While questionable identifications of flint material are
excluded from Table C-1, Table C-2 includes them. The resultant increase in sample
size does not significantly alter the relative importance of the several varieties of flint
at each site.
These data document a remarkable representation of Harrison County flint
at Mound City.1 Harrison County accounts for about 30% of the debitage, 60% of
the blades, and 20% of the bifacial artifacts in the excavated sample (in undisturbed
contexts). By contrast, Harrison County comprises only 1% or less of the flint raw
material at Harness.
Contrasting with this emphasis on Harrison County for blade and limited nonblade artifact production is an emphasis on Flint Ridge flint at Harness. This is more
evident in Harness’s surface collection, which includes dozens of Flint Ridge blade cores
1

A subsequent report by Vickery (1996: 117) distinguishes Wyandote flint which we
recorded separately from Harrison county flint. He states in a footnote to Table 7.1
that — "Wyandote and Harrison County flint are distinguishable. The former is very
dark gray, not mottles microscopically, does not weather to a lighter color, and contains
micrite (Kenneth B. Tankersley, personal communication). Harrison County flint is
light blue-gray, mottled microscopically, weathers to a lighter color and lacks micrite
inclusions." JAB

457

and over one thousand blades and blade fragments in addition to those comprising the
analyzed sample.
In general, the Flint Ridge flint from Harness is high grade material and, in
combination with abundance, suggests a procurement strategy that must have been both
systematic and selective. The objective was mainly blade production, but some utilitarian
items of Flint Ridge are present in the Harness surface collection an in the excavated
sample. Flint Ridge debitage at Harness mostly represents late stages of lithic reduction
(primary and thinning flake removal), which suggests the transportation of this variety
to the site in knapped form (perhaps as performs). At Mound City, a significant number
of pieces of Harrison County retain soft cortex at the ends of flakes~ which also points
to transportation as partially knapped raw material acquired directly from outcrop
rather than from stream beds or gravel deposits.
Tables C-3 and C-4 add the Harness surface collection to the excavated sample
and include material present in disturbed contexts at Mound City. There are more flint
varieties with this increased sample size, some of which are present only in tiny amounts.
However, the relative importance of Flint Ridge at Harness and Harrison County at
Mound City is still evident.
Upper Mercer was used to a limited extent for blade manufacture at Harness but
apparently not at Mound City. Kanawha Black was probably carried into the Harness
site are by Teays drainage. Thus, the pebbles in excavated contexts more likely represent
natural inclusions than human transported raw material.
At Harness, predominantly pebble material was used for artifact manufacture, but
the presence of blades and blade cores of Delaware flint may represent direct acquisition
from outcrop in order to exercise some selectivity in terms of quality and perhaps size.
Little concern for blade production from such raw materials is evident at Mound City.
Brush Creek flint was used for blade manufacture at Harness, but apparently not a
Mound City. In fact, Brush Creek at Harness has a low incidence of hard (pebble) cortex
retention, which may mean at least limited acquisition from outcrop. Thus, the pattern
of exploitation of both Delaware and Brush Creek at Harness is similar.
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Table C-1. Excavated Flint from Mound City and Harness Mound (Questionable Identifications Excluded).
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Table C-2. Excavated Flint from Mound City and Harness Mound (Questionable Identifications Included).
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Table C-3. Flint from Mound City (In Situ and Distributed Contexts) and from Harness
Mound and Vicinity (Questionable Identifications Excluded).
Flint Variety

Mound City

Edwin Harness

In Situ

Disturbed

Total

In Situ

Surface

Total

No.

No.

No.

%

No.

No.

No.

%

Harrison County (IN)

149

69

218

30.3

-

2

2

0.6

Delaware

27

49

76

10.6

23

27

50

15.7

Flint Ridge
Cedarville-Guelph

21

31

52

7.2

28

51

79

24.8

8

23

31

4.3

5

-

5

1.6

Ste. Genevieve (KY)

5

7

22

3.1

-

-

-

-

Upper Mercer

2

18

20

2.8

-

5

5

1.6

Zaleski

3

5

8

1.1

1

10

11

3.4

Upper Mercer-Zaleski

-

11

11

1.5

1

5

6

1.9
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-

1

1

0.1

-

-

-

-

Upper Mercer or Boggs

-

1

1

0.1

1

-

1

0.3

Brush Creek

11

6

17

2.4

13

7
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6.3

Knife River (ND)

8

-

8

1.1

-

3

3

0.9
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-

2

2

0.3

-

1

1

0.3

Plum Run

1

1

2

0.3

-

1

1

0.3

Boyle (KY)

-

2

2

0.3

-

-

-

-

Dover (TN)

1

-

1

0.1

-

-

-

-

Ky. Flint Ridge (KY)

-

1

1

0.1

-

-

-

-

Columbus

-

-

-

-

3

-

3

0.9

Brassfield

-

-

-

-

2

-

2

0.6

Plum Brook

-

-

-

-

1

1

2

0.6

Kanawha Black (WV)

-

-

-

-

-

1

1

0.3

Unknown

133

113

246

34.2

49

78

127

39.8

Total

369

340

719

99.9

127

192

319

99.9
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Table C-4. Flint from Mound City (In Situ and Disturbed Contexts) and from Harness
Mound and Vicinity (Questionable Indentifications Included).
Flint Variety

Mound City
In Situ

Disturbed

Total

In Situ

Surface

Total

No.

No.

No.

%

No.

No.

No.

%

Harrison County*
(IN)

169

76

245

29.9

-

5

5

1.1

Delaware*

34

66

100

12.2

23

32

55

11.8

Flint Ridge*

31

32

63

7.7

28

68

96

20.6

CedarvilleGuelph*

9

28

37

4.5

5

-

5

1.1

Zaleski*

4

6

10

1.2

1

12

13

2.8

Upper Mercer*

2

23

25

3.1

-

8

8

1.7

Upper MercerZalesk*

-

17

17

2.1

1

5

6

1.3

Boggs*

1

1

2

0.2

-

6

6

1.3

Upper Mercer or
Boggs

-

1

1

0.1

1

-

1

0.2

Ste. Genevieve*
(KY)

16

8

24

2.9

-

-

-

-

Brush Creek*

13

8

21

2.6

13

10

23

4.9

Knife River* (ND)

9

1

10

1.2

-

7

7

1.5

Bisher*

1

2

3

0.4

-

2

2

0.4

Plum Run

1

1

2

0.2

-

1

1

0.2

Boyle (KY)

-

2

2

0.2

-

-

-

-

Dover* (TN)

1

1

2

0.2

-

-

-

-

Ky. Flint Ridge
(KY)

-

1

1

0.1

-

-

-

-

Columbus

-

-

-

-

3

-

3

0.6

Brassfield

-

-

-

-

2

-

2

0.4

Plum Brook*

1

-

1

0.1

1

2

3

0.6

Kanawha Black
(WV)

-

-

-

-

-

1

1

0.2

Unknown

133

120

253

30.9

49

179

228

49.0

Total

425

394

819

99.8

127

338

465

99.7

* Indicates that questionable assignments are included
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Table C-5. Flint Pebbles from Mound City (In Situ and Disturbed Contexts), Harness
Mound and Scioto River.
Flint Variety

Scioto River

Mound City

Harness

No.

%

No.

%

No.

%

Delaware

46

46

22

54

8

15

Delaware?

-

-

3

7

-

-

Cedarville-Guelph

8

8

4

10

4

7

Cedarville-Guelph?

-

-

1

2

-

-

Bisher

3

3

-

-

-

-

Columbus

1

1

-

-

-

-

Brassfield

1

1

-

-

-

-

Upper Mercer

1

1

-

-

-

-

Brush Creek

-

-

1

2

2

4

Unknown

40

40

10

24

40

74

Total

100

100

41

99

54

100

While varieties such as Delaware and Cedarville-Guelph that were locally
available as pebble material are also present at Mound City, reliance upon them for
non-blade artifact manufacture seems not to have been as great as at Harness. Perhaps
one of the reasons for this is the presumably constant and abundant “flow” of at least
Harrison County in Mound City. One is reminded of MacDonald’s (1971) distinction
between “indulgent” and “restricted” lithic technologies as related to flint availability,
with Mound City perhaps exemplifying the former and Harness the latter.
The large amount of unidentified flint at both Mound City and Harness is
noteworthy. It represents a combination of glacially transported materials from far
northern locales, river deposited pebbles and cobbles, and “exotic” varieties transported
by human agency to the sites. Such exotic flint seems to be in the majority at Mound City.
The author leaves this sizable collection of “unidentified” flint to future investigators
with better comparative collections than his.
Several contributions to the flint raw material assemblages can be identified at
Mound City and Harness:
1) Local material, mainly in the form of pebbles such as those which occur in
the Scioto River today, was acquired for basic life maintenance pursuits. Such an
activity was probably undertaken on the part of a resident population;
2) Also acquired flint occurring a relatively short distance away, but as outcrop
or bedded material (e.g., Zaleski, Upper Mercer, and some Delaware and Brush
Creek). It is reasonable to infer that a resident population was also responsible
for such acquisition;
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3) Long or short distance transport representing a conscious and persistent effort
to maintain a relatively large supply of high grade material also contributed to the
flint raw material assemblages. This was apparently true for Harrison County
flint at Mound City and Flint Ridge at Harness, but it remains uncertain whether
its acquisition was initiated and perpetuated by resident populations through
direct procurement or trade or whether visiting groups carried such material to
the sites. In either case the sheer abundance of Harrison County at Mound City
suggests a true “procurement strategy” with some temporal duration.
4) Perhaps a single episode of acquisition from a long distance away contributed
to the flint supplies at these sites. James Griffin (1965) has argued that such an
activity might account for all of the obsidian in at least the south-central Ohio
Hopewell sites. Fifty-seven pieces of obsidian were present in the Mound City
sample, all but two of them from the Mound 13 Mica Grave. It is not inconceivable
that all Knife River flint was acquired in the same manner, perhaps even during
the same collecting trips.
5) Finished artifacts of exotic raw materials were apparently brought by visitors
to at least Mound City, where debitage associated with their production is lacking
in the analyzed collections. Examples include a cache blade of Plum Run flint
and a Snyders-like biface of Dover, both from Mound City. In the same deposit
with the Plum Run blade was another of unidentified, but likely exotic, material;
6) The final contribution was in the form of chunks, blanks, and/or preforms
from varying distances away that were probably destined for reduction at Mound
City and Harness. Such items occur as debitage or occasional artifacts in trace
amounts (e.g., Kentucky Flint Ridge and Boyle at Mound City and Plum Brook
at Harness). Their presence fits Brown’s (1982) model small groups of people
traveling to the Chillicothe Hopewell sites carrying indigenous items with them
and trading and feasting along the way.
In summary, we find many correspondences between Mound City and Harness
both with respect to the particular flint varieties present and to basic artifact classes.
Exotic high grade material from great distances away is present at both sites (e.g.,
Harrison County and Knife River). Nevertheless, these are minority types at Harness.
Harness seems to have been “locally oriented” with respect to most of the flint
raw materials being transported to it—whereas Mound City was oriented to a different
and more extensive area. One can estimate the territory of systematic flint procurement
at Harness to have been an ellipse roughly 150 miles north-south by 80 miles east-west,
with the Harness site situated near the west-central periphery. Mound City, on the other
hand, had a much more extensive area from which flint raw material was systematically
acquired, the orientation is to the Mid-South and Southeast (as exemplified by at least
Ste. Genevieve and Dover). No such “Southeastern connection” is evident at Harness.
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INVENTORY OF THE SQUIER AND DAVIS COLLECTION
AT THE BRITISH MUSEUM —
A CONCORDANCE
In the course of the Mound City project it was necessary to reconcile notes and
collections divided between the British Museum (Museum of Mankind) and the National
Park Service, which controls the collection acquired by Ohio Historical Society. It was

quickly discovered that confusion has crept into the provenience of some of the items
in the Squier and Davis Collection housed in the Museum of Mankind. A small project
was initiated to correct the catalogue account with the help of Jonathan King, former
Curator of the North American Collections at the Museum of Mankind (British
Museum) together with others, most recently Ryan Ives. This inventory is offered with
the caveat that problems still remain concerning a few of the assignments of catalogue
numbers and proveniences.

The collection was assembled by Edwin H. Davis and offered for purchase to the New
York Historical Society, where the collections had been stored. Toward that end he assembled
a catalogue and a portfolio of drawings (Barnhart 1985, Davis 1858). The intended buyer did
not come through and consequently Mr. William H. Blackmore of Salisbury, Wiltshire, offered
to buy the catalogued items and to house the collection in a newly created Blackmore Museum
located in Salisbury (Blackmore 1868). In 1902 that museum was merged with the Salisbury and
South Wiltshire Museum, and in 1931 that institution sold the collection to the British Museum,
where it remains today in the Museum of Mankind.
The inventory is based on Davis’ handwritten catalogue (Davis n.d.) and the detailed
account of the display of the collection in the Blackmore Museum. In the museum handbook,
Flint Chips, Edward T. Stevens (1870) meticulously described the display cases, which were
organized by mound and object type. Many of the objects were cited by Davis’ catalogue numbers
and illustrated in that volume as well. This documentary foundation covered 90 percent of the
collection, but minor non-descript items, particularly pipe fragments, are more elusive. Further
confusion was introduced when the collection was re-catalogued in the British Museum. By
then Davis’ catalogue numbers had often faded and uncatalogued items became detached from
the placards to which they were affixed in the display. The new cataloguing contributed new
numbers that has confused users. Davis used the prefix ‘S’ for stone objects; the British Museum
used a circled S to signify the Squier and Davis collection (transformed herein to a underlined
‘S’). At this point in time items from mounds 1 and 3 became confused with the spectacular
inventory from Mound 8. The task of this project was to reconcile the artifacts in the collection
with the descriptions in Squier and Davis (1848) and Stevens (1870).
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Table D-1. British Museum Catalogue — Davis Collection Inventory.
BM #

S&D #

Blackmore
Exhibit

Flint
Chips

FC Loc. FC Desc.

S 205

S 611

Case C34 § 1

FC 422

Md 8

pipe

S 206

S 592

Case C34 § 12

FC 423, fg.42

Md 8

pipe

S 207

S 593

Case C34 § 8

FC 424

Md 8

pipe

S 208

S 594

Case C34 § 10

FC 424

Md 8

pipe

S 209

S 595

Case C34 § 7

FC 424

Md 8

pipe

S 210

S 596

Case C34 § 11

FC 423, fg. 41

Md 8

pipe

S 211

S 597

Case C34 § 4

FC 423

Md 8

pipe

S 212

S 599

Case C34 § 13

FC 422

Md 8

pipe

S 213

S 603

Case C34 § 14

FC 422

Md 8

pipe

S 214

S 605

Case C34 § 3

FC 422

Md 8

pipe

S 215

S 606

Case C34 § 2

FC 422

Md 8

pipe

S 216

S 608

Case C34 § 5

FC 423

Md 8

pipe

S 217

S ---

Case C34 § 6

FC 423

Md 8

pipe

S 218

S 682

Case C35 § 1

FC 423

Md 8

frog

S 219

S 689

Case C35 § 2

FC 423, fg 43

Md 8

tortoise

S 220

S 687

Case C35 § 3

FC 423

Md 8

frog

S 221

S 686

Case C35 § 4

FC 423, fg. 44

Md 8

frog

S 222

S 683

Case C35 § 8

FC 423, fg. 45

Md 8

toad

S 223

S 685

Case C35 § 7

FC 423

Md 8

toad

S 224

S 684

Case C35 § 6

FC 423

Md 8

toad

S 225

S 626

Case C35 § 10

FC 424

Md 8

bird

S 226

S 619

Case C35 § 12

FC 424, fg. 47

Md 8

bird

AM fg. 167

S 227

S 624

Case C35 § 13

FC 424, fg. 48

Md 8

bird

AM fg. 174

S 228

S 627

Case C35 § 14

FC 424, fg. 49

Md 8

bird

S 229

S 650

Case C36 § 1

FC 425

Md 8

bird

S 230

S 653

Case C36 § 2

FC 425, fg. 50

Md 8

quail

S 231

S 655

Case C36 § 3

FC 425

Md 8

bird

S 232

S 642

Case C36 § 4

FC 425, fg. 51

Md 8

bird

S 233

S 652

Case C36 § 5

FC 425

Md 8

heron

S 234

S 620

Case C36 § 6

FC 425, fg. 52

Md 8

tufted heron

S 235

S 651

Case C36 § 7

FC 425

Md 8

bird

S 236

S 636

Case C36 § 8

FC 425

Md 8

bird

S 237

S 635

Case C36 § 9

FC 425

Md 8

bird

S 238

S 646

Case C36 § 10

FC 425

Md 8

bird

S 239

S 623

Case C36 § 11

FC 425

Md 8

bird

S 240

S 632

Case C36 § 12

FC 425

Md 8

bird

S 241

S 625

Case C37 § 1

FC 425,6, fg. 53 Md 8

bird

S 242

S 629

Case C37 § 2

FC 425, fg. 54

Md 8

bird's head

AM fg. 181

S 243

S 631

Case C37 § 3

FC 425

Md 8

bird FC fg. 55

AM fg. 179

S 244

S 639

Case C37 § 7

FC 425

Md 8

owl FC fg. 57

1

1

In FC, p. 423, Case 34 § 6 is S and D 608, no number was assigned for § 5!
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Squier & Davis

AM fg. 183

AM fg. 164
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Table D-1. Continued.
BM #

S&D #

Blackmore
Exhibit

Flint
Chips

FC Loc. FC Desc.

S 245

S 638

Case C37 § 8

FC 425

Md 8

owl

S 246

S 630

Case C37 § 9

FC 425, fg. 58

Md 8

turkey buzzard

S 247

S 640

Case C37 § 22

FC 425,7

Md 8

bowl-head owl

S 248

S 637

Case C37 § 10

FC 425,7, 351

Md 8

bird FC fg. 59

S 249

S 643

Case C37 § 11

FC 425,7

Md 8

eagle/hawk

S 250

S 645

Case C37 § 13

FC 425

Md 8

bird

S 251

S 664

Case C37 § 14

FC 425

Md 8

bird (fgt)

S 252

S 648

Case C37 § 17

FC 425

Md 8

bird

S 253

S 649

Case C37 § 19

FC 425

Md 8

bird

S 254

S 656

Case C37 § 20

FC 425

Md 8

bird

S 255

S 694

Case C37 § 21

FC 425

Md 8

bird

S 256

S 644

Case C38 § 1

FC 427, fg. 60

Md 8

eagle/hawk

S 257

S 621

Case C38 § 2

FC 427,8

Md 8

eagle/hawk

S 258

S 681

Case C38 § 3

FC 427,8

Md 8

small rodent FC fg. 61

S 259

S 693

Case C38 § 4

FC 427,8

Md 8

small squirrel FC fg. 62

S 260

S 680

Case C38 § 5

FC 427,8

Md 8

beaver FC fg. 63

S 261

S 692

Case C38 § 6

FC 427,8

Md 8

head, elk FC fg. 64

AM fg. 161

S 262

S 679

Case C38 § 7

FC 427,8

Md 8

head, seal

AM fg. 191

S 263

S 676

Case C38 § 11

FC 427,8

Md 8

head, sea cow

S 264

S 6782

Case C38 § 13

FC 427,8

Md 8

lamantin (sea cow) with fish in mouth,

Squier & Davis
AM fg. 171

AM fg. 166

AM fg. 165

FC fg. 66
S 265

S 673

Case C38 § 12

FC 427,8

Md 8

walrus

S 266

S 674

Case C38 § 14

FC 427,8

Md 8

head, sea cow

S 267

S 677

Case C38 § 8

FC 427,9

Md 8

sea cow FC fg. 65

S 268

S 622

Case C374 § 4

FC 425,6

Md 8

eagle/hawk FC fg. 56 AM fg. 178

S 269

S 678?5

Case C38 § 9

FC 430

Md 8

walrus6 FC fg. 67

AM fg. 192

S 270

S 696

Case C39 § 1b

FC 430, fg. 69

Md 8

frgs, animal heads7

AM fg. 189

S 271

S 704

Case C39 § 2

FC 430,1

Md 8

head, wild cat

S 272

S 708

Case C39 § 3

FC 430,1

Md 8

head, wild cat FC fg. 71

S 283

S 706

Case C39 § 5

FC 430,1

Md 8

wild cat

S 274

S ---9

Case C39 § 6

FC 430,1

Md 8

wild cat FC fg. 72

S 275

S 702

Case C39 § 7

FC 430,1

Md 8

wolf FC fg. 74

S 276

S 705

Case C39 § 8

FC 430,1

Md 8

wild cat FC fg. 73

S 277

S 614

Case C39 § 9

FC 431,2, fg. 75 Md 8

3

8

human head

AM fg. 142

2

FC pg 427 footnote gives Case 38 § 13 and § 9 the same S&D #

3

FC pg. 429 gives a S&D # S672.

4

Probably C37 § 4 since FC 426 corrects error of S 632 in footnote FC 425.

5

FC pg 427 footnote gives Case 38 § 13 and § 9 the same S&D #

6

S 269 is the only effigy oriented across pipe.

7

one of three heads, the others (a) S 695 Fig. 68; (c) S 697 Fig. 70. Both S 695 and S 697 are not recorded in the BM inventory.

8

a catalogue numbering error. Probably should be S 273.See below for two additional #S 283’s.

9

unknown number.
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Table D-1. Continued.
BM #

S&D #

Blackmore
Exhibit

Flint
Chips

S 278

S 616

Case C39 § 10

FC 431,2, fg. 76, 77Md 8 human head

AM fg. 143

S 279

S 615

Case C39 § 11

FC 431,2

Md 8

human head

AM fg. 144

S 280

S 613

Case C39 § 12

FC 430, 394

Md 8

human head FC fg. 78;

FC 430

Md 8

fgt, animal head

FC Loc. FC Desc.

Squier & Davis

AM fg.

145
S 281

S 709

Case C39 § 13

S 282

S 690

Case E6 § 12

FC 436, 364

Md 1

head, snake coiled around bowl

S 283

S 591

Case C34 § 910

FC 422

Md 8

pipe11

S 284

S 688

Case C35 § 5

FC 423

Md 8

frog in w/ gp S219-222

S 285

S 60212

Case C37 § 23

FC 425

Md 8

simple bowl s/ gp 241-255

S 286

S 598

Case C36 T24

FC 421

Md 3

pipe (simple) fgt

S 287

S ---

Case C35 § 11

FC 424

Md 8

bird in w/ gp 225-228 FC fg. 46

S 288

S 634

Case C37 § 9

FC??---

S 289

S 658

Case C36? § 14

FC 425?15

S 290

S 641

Case C37? § 6

FC 425?

S 291

S 661

Case C36 T25

FC 421

S 292

S 647

Case C37 § 12

FC 425

S 293

S ---

[Case ?] § 517

2 heads, birds18

S 294

S ---

[Case ?] § 1019

head, bird

S 295

S ---

[Case ?] § 1320

head, wild cat

S 296

S ---

[Case ?] § 15

21

head, wild cat

S 297

S 468

[Case ?] § 1622

head, wild cat

S 298

S ---

[Case ?] § 18

S 302

S ---

Case C37? § 5

FC 425?, 426?

head, heron

S 303

S 701?

Case C39 § 4

FC 430

bear or raccoon

S 304

S 700

Case A50 § 23

FC 512

animal

13

S 305+? S 699
S 306

S ---

14

bird
owl
Md 3

pipe fgt, bowl, "toucan"
bird

head, wild cat

23

Case C37?, A50 § 18
Case A50 § 16

part of bird

16

FC 425?, 512

FC 512

frog?

10

Case B34 #9

11

S 283 "should be w/ group S205-213"

12

Penciled “601?”

13

diff. S&D# and BM#,

14

FC cites this case and number as S 630

15

Probably one of two unnumbered frags in Case C36 (FC425)

16

Probably one of two unnumbered frags in Case C36 (FC425)

17

Probably Case 37, see next

18

The two heads catalogued together orignally may be registered in the BM under two numbers, see S 302.

19

Probably Case 38, since § 10 is accounted for in every other case.

20

Probably Case 36, since § 13 is accounted for in every other case.

21

Could be unnumbered frag in Case C37 (FC 425)

22

Could be unnumbered frag in Case C37 (FC 425)

23

Could be unnumbered frag in Case C37 (FC 425)
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Table D-1. Continued.
BM #
S 307

S&D #
S ---

Blackmore
Exhibit
Case A50 § 29

Flint
Chips
FC 512

S 308

S ---

Case A50 § ?

FC 512

-- (on stand 17)

S 309

S ---

Case A50 § 25

FC 512

-- (on stand 25)

S 310

S ---

Case A50 § 26

FC 512

-- (on stand 26)

S 311

S ---

Case A50 § 28

FC 512

-- (on stand 28)

S 312

S ---

Case A50 § 24

FC 512

-- (on stand 29)

S 313

S ---

Case A50 § ?

FC 512

S 443

S 503

Case C37 § 26

FC 435

Md 8

stone gorget or tablet FC fg. 79

S 511

S 691

Case E6 § 13

FC 436

Md 1

pipe (half)

S 513

S8

Case E6 § 1,8

FC418-9, 353

Md 1

vessel of brown ware24

S 514

S1

Case E6 § 28

FC 421, 356

Md 3

rude earthen vessel

W1

S 515

S2

Case E6 § 27

FC 418?

Md 3

earthenware 2nd inter26

W2

S 516-22 S 9

Case E6 § 4-10

FC 355, 420

Md 2

earthenware frags27

S 516-22 S 11

Case E6 § 4-10

FC 355, 420

Md 2

earthenware frags

S 516-22 S 12

Case E6 § 4-10

FC 355, 420

Md 2

earthenware frags

S 541

U 12

Case E6 § 2

FC 419, 479

Md 1

copper bosses28

U 12

S 542

U 12

Case E6 § 3

FC 419, 479

Md 1

copper bosses

U 12

S 549

U 17/32

Case C37 T25a

FC 435(S&D32)

Md 8

copper beads, star-shaped30 U 17/32

S 549a

S 32

Case C37 § 25a

FC 435

S 549?

S 33

Case C37 § 25b-l FC 435

S 550

FC Loc. FC Desc.
frog? (on stand 31)

Squier & Davis

--

25

29

W8

molten copper beads31
shell beads covered w/ copper, silver32

S5

Case E6 § 23

33

FC 422

Md 7

S 551

S3

Case E6 § 2935

FC 422

Md 7

S 552

S4

S 561a

S8

Case 36 T22

FC --

S 561b

S 14

Case C36 § a

FC 421

wedge-shaped copper hatchet34 U 5
wedge-shaped copper hatchet36 U 3
37

U4

pc of copper tube
Md 3

copper rolls or tubes38 U 14

24

S 513 is a restorable Zoned Dentate Stamped vessel (AM: 147, Pl. XLVI#2; FC: 418-9)

25

S 514 is a Late Woodland Period jar (AM: 150, Pl. XLVI#3)

26

S 515 is an early Fort Ancient culture jar (AM: 150, Pl. XLVI#4)

27

S 516 is a restorable zoned puncate barrel-shaped jar.

28

Wayman: 5 earspools.

29

Wayman: 5 earspools- 1 divided into 2, W; S 541; 5 earspools, W; S 542.

30

Wayman: 3 cruciform copper beads, see U32?

31

Copper lump, W. In Davis Invenotry: U 32. Several bead ornaments molten together on the Altar from Mound City.Ohio, U.S.

32

9 elipsoidal beads, W see T 63. Davis Catalogue: U33-- Beads formed of shell similar to those on a card (No. 63 Div. E) covered with

copper & then with silver. Ohio U.S
33

[Md 7 Case E6 § a]

34

Wayman: Axe head.

35

[Md 7 Case E6 § a]

36

Wayman: Adze head.

37

Wayman: Adze head.

38

Wayman: 16 hollow rolled sheet tubular beads, 3 unrolled, 3 heat damaged, plus 1 blistered object and one bent strip frg.
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Table D-1. Continued.
BM #
S 562

S&D #
U6

Blackmore
Exhibit
Case C39 T 19

Flint
Chips
FC 485

FC Loc. FC Desc.

Squier & Davis

Pieces of molten copper, from mound

'altars.'39
A
[S 562 (a)]40

one of two under U 2641

[S 562A (b)]

Case C39 § a

FC 485

S 568

S 735

Case C34 T15

FC 420

Md 3

frgts of altar

S 569

S 735'

Case C34 T16

FC 420

Md 3

frgts of altar

S 570

S 727

Case E6 § 24

FC 421

Md 7

plates of mica covering altar

S 650

S --

Case C38 § 21

FC 421

Md 5

galena (tablet of)

S 652

S --

Case C38 § 19

FC 421

Md 5

fire clay (tablet of)

S 716

S 178

Case B32 § 25

FC 479

Md 3

flint flakes44

S 717a

S 19

Case B32 § 26

FC 479

Md 3 sf 3 arrowheads

S 717b

S 26

Case B32 § 26

FC 479

Md 3 sf 3 arrowheads

S 717c

S 27

Case B32 § 26

FC 479

Md 3 sf 3 arrowheads

S 718a

S 30

Case B33 § 27

FC 479

Md 3 sf 3 arrowheads

one of three

S 718b

S 33

Case B33 § 27

FC 479

Md 3 sf 3 arrowheads

one of three

S 718c

S 34

Case B33 § 27

FC 479

Md 3 sf 3 arrowheads

one of three

S 719a

S 28

Case B33 § 28

FC 479

Md 3

5 arrowheads

one of five

S 719b

S 29

Case B33 § 28

FC 479

Md 3

5 arrowheads

one of five

S 719c

S 31

Case B33 § 28

FC 479

Md 3

5 arrowheads

one of five

S 719d

S 32

Case B33 § 28

FC 479

Md 3

5 arrowheads

one of five

S 719e

S 35

Case B33 § 28

FC 479

Md 3

5 arrowheads

one of five

S 720a

S 16

Case B33 § 29

FC 479

Md 3 sf 3 spearheads

one of three

S 720b

S 18

Case B33 § 29

FC 479

Md 3 sf 3 spearheads

one of three

S 720c

S 20

Case B33 § 29

FC 479

Md 3 sf 3 spearheads

one of three

S 721a

S 24

Case B33 § 30

FC 479

Md 3

2 spearheads

one of two

S 721b

S 25

Case B33 § 30

FC 479

Md 3

2 spearheads

one of two

S 722a

S 21

Case B33 § 31

FC 479

Md 3

2 spearheads

one of two

S 722b

S 17

Case B33 § 31

FC 479

Md 3

2 spearheads

one of two

S 723

S 23

Case B33 § 32

FC 479

Md 3 sf 2 long spearheads

S 724a

S 271

Case C34 T17

FC 420

Md 3

leaf-shaped flint implements

S 724b

S 249

Case C34 T17

FC 420

Md 3

leaf-shaped flint implements

S 724c

S 281

Case C34 T17

FC 420

Md 3

leaf-shaped flint implements

S 725a

S 238

Case C34 T18

FC 420

Md 3

leaf-shaped flint implements

43

one of two under U 2642

one of two

39

Wayman: 2 copper lumps, 1 partially melted/hammered scrap.

40

2 specimens showing the manner of repairing, by copper tubes and sheets from the mounds Ohio U.s

41

Wayman: Tablet 19e part of the base of a stone smoking-pipe, with a tube of copper inserted in the hole . . . Ground stone pipe base,

with longitudinal hole containing a copper tube.
42

Tablet 19d part of the base of a stone smoking-pipe, covered with sheet copper, which has been beaten over at the sides.

43

the BM number probably includes the items on Case C38 T20.

44

blades
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Table D-1. Continued.
BM #
S 725b

S&D #
S 280

Blackmore
Exhibit
Case C34 T18

Flint
Chips
FC 420

FC Loc. FC Desc.
Squier & Davis
Md 3
leaf-shaped flint implements

S 726a

S 279

Case C34 T19

FC 420

Md 3

leaf-shaped flint implements

S 726b

S 282

Case C34 T19

FC 420

Md 3

leaf-shaped flint implements

S 727a

S 243

Case C34 T20

FC 420

Md 3

leaf-shaped flint implements

S 727b

S 247

Case C34 T20

FC 420

Md 3

leaf-shaped flint implements

S 728a

S 234

Case C34 T21

FC 420

Md 3

leaf-shaped flint implements

S 728b

S 240

Case C34 T21

FC 420

Md 3

leaf-shaped flint implements

S 729a

S 239

Case C34 T22

FC 420

Md 3

leaf-shaped flint implements

S 729b

S 246

Case C34 T22

FC 420

Md 3

leaf-shaped flint implements

S 729c

S 248

Case C34 T22

FC 420

Md 3

leaf-shaped flint implements

S 729d

S 256

Case C34 T22

FC 420

Md 3

leaf-shaped flint implements

S 730a

S 237

Case C35 T15

FC 420

Md 3

leaf-shaped flint implements

S 730b

S 276

Case C35 T15

FC 420

Md 3

leaf-shaped flint implements

S 731a

S 13

Case C35 T16

FC 420

Md 3

leaf-shaped flint implements

S 731b

S 277

Case C35 T16

FC 420

Md 3

leaf-shaped flint implements

S 732

S 251

Case C35 T17

FC 420

Md 3

leaf-shaped flint implements

S 732

S 236

Case C35 T17

FC 420

Md 3

leaf-shaped flint implements

S 733

S 14

Case C35 T18

FC 420

Md 3

leaf-shaped flint implements

S 734

S 12

Case C35 T19

FC 420

Md 3

leaf-shaped flint implements

S 735

S 11

Case C35 T20

FC 420

Md 3

leaf-shaped flint implements

S 736

S 10

Case C35 T21

FC 420

Md 3

leaf-shaped flint implements

S 737

S 15

Case C35 T22

FC 420

Md 3

leaf-shaped flint implements

S 738a

S 235

Case C36 § 15

FC 421

Md 3

leaf-shaped flint frags

S 738b

S 242

Case C36 § 15

FC 421

Md 3

leaf-shaped flint frags

S 739

S 175

Case C36 § 16

FC 421

Md 3

S 740a

S 215

Case C36 § 17

FC 421

Md 3

barbed spear head obsidian45
fgts spear hyaline quartz

S 740b

S 220

Case C36 § 17

FC 421

Md 3

fgts spear hyaline quartz

S 741

S ---

Case C36 § 18

FC 421

Md 3

fgts spear hyaline quartz46

S 742a

S 209

Case C36 § 19

FC 421

Md 3

fgts spear hyaline quartz

S 742b

S 204

Case C36 § 19

FC 421

Md 3

fgts spear hyaline quartz

S 742c

S 207

Case C36 § 19

FC 421

Md 3

fgts spear hyaline quartz

S 742d

S 208

Case C36 § 19

FC 421

Md 3

fgts spear hyaline quartz

S 742e

S 213

Case C36 § 19

FC 421

Md 3

fgts spear hyaline quartz

S 743a

S 202

Case C36 § 20

FC 421

Md 3

fgts spear hyaline quartz

S 743b

S 203

Case C36 § 20

FC 421

Md 3

fgts spear hyaline quartz48

S 743c

S 206

Case C36 § 20

FC 421

Md 3

fgts spear hyaline quartz

S 743d

S 208

Case C36 § 20

FC 421

Md 3

fgts spear hyaline quartz

47

49

45

A “Ross” type point.

46

Consist of 4 chips.

47

listed for both S 742d and S 734d.

48

“Ross B” point

49

listed for both S 742d and S 734d.
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Table D-1. Continued.
BM #
S 743e

S&D #
S 210

Blackmore
Exhibit
Case C36 § 20

Flint
Chips
FC 421

FC Loc. FC Desc.
Squier & Davis
Md 3
fgts spear hyaline quartz

S 744a

S 205

Case C36 § 21

FC 421

Md 3

spearheads hyaline quartz

S 744b

S 211

Case C36 § 21

FC 421

Md 3

spearheads hyaline quartz50

S 744c

S 212

Case C36 § 21

FC 421

Md 3

spearheads hyaline quartz51

S 817

S 736

Case C-- § 14

52

FC --

Md 3

fgts, altar?

S 818

S 736'

Case C-- § 1553

FC --

Md 3

fgts, altar?

S 1279

S 731

Case C34 § 23

FC 420

Md 3

manganese garnet

S 1280

S 731

Case C34 § 24

FC 420

Md 3

manganese garnet

S ---

S 730

Case 34 T25

--

Md 3

quartz crystals much fused by heat

S 1281

S 232

Case 35 T23

FC 420

Md 3

fgts of quartz crystals

S 1282

S 232'

Case 35 T24

FC 420

Md 3

fgts of quartz crystals

S 1283

S 232"

Case 35 T25

FC 420

Md 3

fgts of quartz crystals

Case 35 T 26

not FC

Md 3

fgts of leaf-shaped flint implements

S 1284

S ---

Case C36 § 26

FC 421

Md 3

fgts of leaf-shaped flint implements

S 1292

S 610

Case E6 § 11

FC 497

fgts smoking pipes

Case E6 § 18?

FC 497

fgts smoking pipes

S 1284

S 1293
S 1294

S ---

Case E6 § 19?

FC 497

fgts smoking pipes

S 1295

S ---

Case E6 § 1

FC 497

fgts smoking pipes

S 1296

S ---

fgts smoking pipes

S 1297

S 659

fgts smoking pipes

S 1297

S 604

fgts smoking pipes

S 1297

S 660

fgts smoking pipes

S 1298

S ---

fgts smoking pipes

S 1298

S ---

fgts smoking pipes

S 1300

S ---

fgts smoking pipes
Case C37 § 24

not in FC

?pipe

Case C36 T23

FC ---

long narrow copper chisel not in coll.

Provenience designated in Blackmore survey, as mound 1, Mound 3, Md 3 surface, Mound 7, Mound 8.
Clark’s Works [a.k.a. Hopewell site]
S 577

S 42?

Cks Wk Md 5

Case E6 § 25

FC 447 marine shell very large

S 578

S 43

Cks Wk Md 5

Case E6 § 26

FC 447 marine shell very large

S 596-7

S 36

CkW Md 1

Case B33 § a

FC 437 shark teeth

S 596-7

S 37

CkW Md 1

Case B33 § a

FC 437 shark teeth

S 596-7

S 38

CkW Md 1

Case B33 § a

FC 437 shark teeth

S 596-7

S 39

CkW Md 1

Case B33 § a

FC 437 shark teeth

50

a “Norton” type point.

51

a subovate preform

52

Probably Case 34

53

Probably Case 34
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Table D-1. Concluded.
BM #
S 596-7

S&D #
S 40

Blackmore
Exhibit
CkW Md 1

Flint
Chips
Case B33 § a

FC Loc. FC Desc.
FC 437 shark teeth

S 596-7

S 41

CkW Md 1

Case B33 § a

FC 437 shark teeth

S 596-7

S 42

CkW Md 1

Case B33 § a

FC 437 shark teeth

S 596-7

S 43

CkW Md 1

Case B33 § a

FC 437 shark teeth

S 596-7

S 44

Squier & Davis

CkW Md 1

Case B33 § a

FC 437 shark teeth

S 598-601 S 28

CkW Md 1

Case B33 § a

FC 437 reptilian teeth

S 598-601 S 29

CkW Md 1

Case B33 § a

FC 437 reptilian teeth

S 598-601 S 30

CkW Md 1

Case B33 § a

FC 437 reptilian teeth

S 598-601 S 31

CkW Md 1

Case B33 § a

FC 437 reptilian teeth

S 598-601 S 32

CkW Md 1

Case B33 § a

FC 437 reptilian teeth

S 598-601 S 33

CkW Md 1

Case B33 § a

FC 437 reptilian teeth

S 598-601 S 34?

CkW Md 1

Case B33 § a

FC 437 reptilian teeth

S 599-601 S 28

CkW Md 1

Case B33 § a

FC 437 reptilian teeth, injured by fire

S 599-601 S 29

CkW Md 1

Case B33 § a

FC 437 reptilian teeth, injured by fire

S 599-601 S 30

CkW Md 1

Case B33 § a

FC 437 reptilian teeth, injured by fire

S 599-601 S 31

CkW Md 1

Case B33 § a

FC 437 reptilian teeth, injured by fire

S 599-601 S 32

CkW Md 1

Case B33 § a

FC 437 reptilian teeth, injured by fire

S 599-601 S 33

CkW Md 1

Case B33 § a

FC 437 reptilian teeth, injured by fire

S 599-601 S 34

CkW Md 1

Case B33 § a

FC 437 reptilian teeth, injured by fire

S 608

S 21

CkW Md 1

Case B33 § a

FC 436 bone tube, "oval bone"

S 609

S 40?

CkW Md 1

Case B33 § a

FC 436 bone ornamented with carving

S 610

S 40?

CkW Md 1

Case B33 § a

FC 436 bone ornamented with carving

S 611

S 40?

CkW Md 1

Case B33 § a

FC 436 bone ornamented with carving

S 642

S 462

CkW Md 1

Case B33 § a

FC 438 discoidal stones

S 643

S 463

CkW Md 1

Case B33 § a

FC 438 discoidal stones

S 651

S1

Cks Wk Md 9?

Case D19 § 7

FC 486 galena (tablet of)

S 1278

S 733

Md° 9 "Clark's work"
CkW Md?

Case A51 § a FC 449 charcoal

Case B34 § 27-30?

† S 599, 600, 601 Probably surface of Mound 3
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mica scroll shapes

Appendix E

FEATURE NUMBER ASSIGNMENTS
1963 nos.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
12A.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
42A.
43.
44.
44A.
45.

Toledo Ave. ditch, east side
Camp Sherman pit, east side of Toledo Ave.
Camp Sherman pit
Midden, beneath the southeast embankment
Toledo Ave. ditch, west side
Structure beneath Mound 10
Camp Sherman post pit
Square of bark, floor of F-6
Section of F-l
Camp Sherman sewer line, west side of Toledo Ave.
Cremation, floor of F-6
Cremation pit, sub-floor, F-6
Cremation, in F-12
Decayed tree stump, in F-6
Camp Sherman post pit
Decayed tree stump, in F-6
NPS trench
Borrow pit, southeast corner
Rock pile, in bottom of F-17
Rock pile, in bottom of F-17
Burial, in fill of F-17
Camp Sherman water? line ditch
Camp Sherman Pit
Bluefield St. ditch, south side
Burial, on outer side of embankment
Camp Sherman pit
Camp Sherman water line, west side of Toledo Ave.
Burial, on outer side of embankment
Camp Sherman drainage ditch
Rock pile
Rock pile
Camp Sherman sewer line, continuation of F-10?
Camp Sherman drainage ditch, leading from F-33
Camp Sherman drainage ditch, leading from F-23
NPS trench, water line? from visitor center to custodians house
Midden, in base of south embankment
Midden, in base of south embankment
Pit, period uncertain
Cremation piles (A, B, & C in backfill of Mound 13
Post pit, wall of upper structure, Mound 13
Camp Sherman sewer line, north side of Steubenville St. (F12-9)
Rock pile, Mound 13
Camp Sherman water line ditch, east side, Charleston Ave.
Camp Sherman ditch, part of F-42
Post pit, edge of Mound 13
Camp Sherman water line pit, part of F-42
Camp Sherman ditch, part of F-44 and connecting with F-47
Post pit
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Md 15-2
Mound 15, shallow sub-floor pit (burial)
1975 nos.
Md 9-1 Mound 9, substructure post pattern (60 outer wall, 6 interior)
Md 8-1 Mound 8, substructure post pattern (78 outer wall, 12 interior)
Md 8-2 Mound 8, sub-floor pit
Md 8-3 Mound 8, sub-floor pit
Md 8-4 Mound 8, floor depression
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Appendix F

NOTES ON THE EXCAVATION GRIDS
Introduction
The centerline of Grid C represented a step taken in 1963 towards establishing
an east-west baseline for the site. This centerline ran from a benchmark (not named,
but called “Monument Z” here for reference) in the SE corner of the site westward on
an azymith of S77° 51’W. The same year a second centerline was established for Grid D
that was placed 500 ft north of and parallel to the Grid C centerline. A benchmark, later
designated as “Monument A” was placed at the west end of Grid D at stake 650. At the
time [when] this monument was established the Grid D centerline was extended east to
become a middle baseline for the site. Monument B was established on this centerline
extension 500 ft east of Monument A. Monument C was established 200 ft east of B. The
recorded azymith of this centerline was S77° 51’W (S102° 9’E).
A second baseline was established in 1973 roughly parallel to the Grid D center
line and south of it (Drennen 1974). Monument D was located “300 ft due south of
Monument C.” A true south azymith is likely since such a bearing is indicated in the
drawing of the angle formed by Monu ments B, C and D, and by the statement that this
monument lay north of the large tree [syca more] north of Mound 10 (Drennen 1974: 2,
Fig. 2). Monument E is 400 ft west of Monument D on an azymith of 12° N of W (Baby
and Langlois 1977: 1). This southern baseline was used to tie in Grids L, N, and O. What
amounts to a northern baseline appears to have been established for Grids H, I, and J.
The extension of the Grid D centerline became the baseline that anchored Grids G, K,
and M.
GRID LOCATIONAL INFORMATION
Grids E and F
Grids for Units E and F were precise extensions of Grid D that were established
in 1964 and 1965 respectively. The 0-0 datum for Grid E was placed at the Grid D point
of 550R200. The “datum” for Grid F was placed at the Grid D point of 650R440. This
point was established outside the earthworks at a point north of Monument A and
perpendicular to Grid D centerline (Hanson 1965, Fig.2). This datum appears to have
been placed at the grid location of 190-0.
Grid G
The centerline was evidently laid out perpendicular to the middle baseline
starting at a point, Grid zero on the baseline, 110 ft east of Monument C. A trench was
dug along the east side of the Grid G centerline that was approximately 10 ft wide. It
started at grid zero and extended 65 ft south. The section of the trench between 10S and
20S was not excavated.
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Grid H
The baseline of Grid H was shot off of a point 300 ft north of Monument A and
140 feet south of the Grid F datum. This northern baseline is perpendicular to the Grid
D baseline connecting Monuments A, B andC. Grid zero is located at a point of 400R300
on the Grid D system (Saurborn 1968: Fig.3).
Grid I
The location of this grid was not specifically reported. It is assumed that Grid I
is simply a 240 ft extension of Grid H to the east that was calculated from the R170 line
of Grid H. Baby, Potter and Koleszar (1971: 2) state only that--“Based on the assumption
of equal distance between sites [mounds 23, 17, 19, and 1], an area (Section I) 240 feet in
length (east-west) and 60 feet wide (north- south) east of Mounds 23 and 17” was graded
with a small bulldozer. The precise locations of Mounds 19 and 1 within this cut are not
provided. They do not appear to lie within an area north of the Grid H baseline however.
The report does not tells us where Mound 19 was located. We simply know that it was
cut through diagonally by Mansfield Ave. The south half of Mound 1 post pattern was
discovered 120 feet east of Mound 19.
Grid J1
The grid centerline was perpendicular to the northern baseline. Grid zero was
located on the baseline. “Two slight elevations . . . placed Mound 20 115 feet northeast of
Mound 12 and Mound 6, approximately 120 feet east of Mound 12.” “Two rectangular
areas 60 x 80 feet were staked off and graded . . .” “[Both] were related to a common
north- south base line between both sites.” Unit J1 was placed west and south of stake
S100L75.
Grid J2
The grid centerline was held in common with Grid J1. Unit J2 was placed south
and west of S230L0.
Grid K3
The grid centerline is located 167.65 ft north of Monument C and perpendicular
to the middle baseline. Grid zero (N0L0) was located 167.65 ft north of Monument C.
The excavation unit was oriented 9° S of W. The excavation grid was superimposed on
the area exposed by the bulldozer. The grid was oriented 16° W of N on the axis of the
railroad spur.
Grid L
Figure II in Drennen (1974) is incorrect in orienting “Section L” W13° S. Instead,
it is oriented roughly to true north. The mound is also positioned incorrectly within the
excavation grid. Unfortunately, the distance of 140 ft must be to the 30 ft line on Grid
482
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for the pilaster, drawn in the substructure floor plan, to be in the correct position for a
Camp Sherman barracks. The E-W line is OK, with a centerline S77° W. The Section L
baseline is 140 ft west of Monument D and angled at an azymith of 13° S of W. The grid
measured 60 ft NS and 80 ft EW.
Grid M
Figure 4 in Baby, Drennen and Langlois (1975) is presumed to be in error in its
positioning of M1 and M2 on the cardinal directions. Maps of each excavation unit have
a grid orientation of N 11° W each (Figs. 5 and 6). There is a clue internal to Figure 4
that indicates something is wrong with the map. It places the relocated Mound 14 in the
center of the railroad tracks, whereas the text states that the tracks only clip the mound.
My solution to the problem is to rotate the SW corner of Grid M1 to the east at a point
lining it up to true north-south with the NW corner. There are other possibilities, but
in the absence of simple distance measurements from the grids to Monument, further
speculation fruitless.

483

484

Front cover photo provided by Mark Lynott
Back cover and title page photo provided by Hopewell Culture National Historical Park

