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ABSTRACT

During the fall and winter of 1997, the University of Alabama Museums, Office
of Archaeological Services conducted a ground-penetrating radar (GPR) survey and core
sampling of Mound R at the Moundville Site (1Tu500). The project was intended to
gather data related to the internal structure of the mound using the least destructive means
available. As a consequence of the field investigations, the summit of the mound was
imaged with a 300 MHz antenna, anomalies related to subsurface features were plotted,
and twelve core samples were removed. The information provided by this survey sheds
new light on construction sequences, information which previously was only available

through intensive excavation.
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CHAPTER 1

Introduction

Mississippian mound complexes dot the landscape of southeastern North
America. These sites represent the remains of complex social entities that dominated the
area both physically and culturally, prior to European intervention. This project
Tepresents an attempt to gain a further understanding of the factors involved in the

development of the Mississippian culture,

The Moundville Site Chronology

The Moundville Site (1Tu500) is located on the east bank of the Black Warrior
River in West-central Alabama. The site consists of 29 earthen mounds constructed and
occupied by Mississippian peoples between approximately A.D. 900 and 1650 (Figure 1).
The mounds are considered the result of organized social activities which included
various techniques of construction and labor organization. The current understanding of
the chronological sequence of occupation at Moundville was developed in the 1970s with
more recent refinements (Knight and Steponaitis 1998; Steponaitis 1980, 1983b).

As it stands, the chrono_logical sequence is broken into five ceramic phases and

five, not necessarily synchronous, developmental_stages (Knight and Steponaitis 1998:6-
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Figure 1. Mound R and the Moundville Site.

25). The first ceramic phase, dating to between A.D. 900 and 1050, is the West Jefferson.

It represents a terminal Woodland manifestation defined from sites in the upper Wairior

Basin and present throughout the Black Warrior Valley (Jenkins and Neilsen 1974).
Corresponding to fhe Wést Jefferson ceramic phase is a developmental stage

involving, and thus referred to as, Intensification of Local Production (Knight and



Steponaitis 1998:10-12). Its span of existence matches the dates given for the ceramic
phase of the terminal Woodland. Survey data provided from the Tombigbee, Tennessee,
Black Warrior, Alabama, and Coosa River Valleys suggest the terminal Woodland
experienced a period of inter-areal conflict and resource stress which may have led to
more permanent community oriented settlement patterns (Knight and Steponaitis 1998;
Little 1999; Walthall 1980).

The presence of a Late Woodland occupation at Moundville is only tentatively
known by the existence of grog-tempered West Jefferson phase pottery from the site
(Astin 1996; Knight 1989a, 1992; Ryba 1997; Scarry 1995). However, in light of current
evidence, it is more likely that the grog-tempered pottery commonly attributed to the
West Jefferson phase was still being produced during the subsequent early Moundville I
phase (Knight and Steponaitis 1998:12). Consequently, Vernon James Knight, Jr. and
Vincas P. Steponaitis believe it is unlikely that Moundville was occupied prior to A.D.,
1050.

The Mississippian occupation of the Moundyville Site began with the Moundville I
ceramic phase spanning the two hundred years between A.DD. 1050 and 1250. The phase
is broken into early and late subphases marked by the changing frequencies of types Bell
Plain, Moundville Engraved, Moundville Incised, Warrior Plain, and Carthage Incised.

Early Moundville I roughly corresponds to the Inifial Centralization
developmental stage from about A.D. 1050 to 1200. It is during this time that the
diagnostic characteristics of Mississippian culture become apparent. Mounds were built

or at least begun, shell-tempered ceramics became dominant, and an increased



dependence on maize-based horticulture occurred (Knight and Steponaitis 1998; Scarry
1995, 1998; Schoeninger and Schurr 1998). The presence of grog-tempered ceramics,
typical of the West Jefferson phase, points to either incorporation of local tradition (Ned
J. Jenkins, personal communication 1999) or contemporaneous occupation and
interaction between the two cultures (Richard A. Krause, personal communication 1999).

The Regional Consolidation developmental stage spans late Moundville T, from
A.D. 1200, to early Moundville I, around A.D. 1300. The stage is dependent upon the
idea that Moundville’s basic form was a planned pattern. Construction of the majority of
the rnou:.nds at least began during a time when political power was being consolidated
among elite members of the community (Knight and Steponaitis 1998:14-15). It was also
during this time that the palisade, surrounding much of the site, was first constructed
(Scarry 1995) and maize replaced other resources as the dominant source of nutrients
(Schoneinger and Schurr 1998).

The Regional Consolidation stage overlapped the Moundville I phase and
extended into the early Moundville I phase at around A.D. 1250, During Moundville I,
Carthage Incised and Moundville Engraved were the dominant pottery types. Moundville
Incised waned in frequency and eventually disappeared and vessel form and decoration
shifted. The Moundville II phase terminated around A.D. 1400.

The developmental stage subsequent to Regionzﬂ Consolidation is referred to as
the Paramountcy Entrenched. The stage began in late Moundville TI, around A.D. 1300,
and ended around A.D.1450 in the following ceramic phase. It was during this time that

certain burials appeared with finery attributed to elite status. Copper earspools, gorgets,



and hair ornaments, marine shell beads, and other non-local items are but a few of the
grave goods attributed to elite burials. Midden deposits at the site became scarce,
suggesting a decrease in population. Knight and Steponaitis (1998:18) attribute the
decrease in middens and, possibly, populations to the abandonment of the site by
commoners and limited occupation by only high status individuals. The number of
burials, compared to midden deposits, also suggests that individuals living outside the site
boundaries were brought to Moundville specifically for burial. In essence, Moundville
had become established as a massive ceremonial center,

The Moundville 1T ceramic phase is marked by continued shift in forms from
about A.D. 1400 to 1550. Moundville Engraved and Carthage Incised continued their
predominance during the early Moundvilie IIT phase, but by the end, Moundville
Engraved became virtually nonexistent.

At approximately A.D. 1450, Moundville again experienced a decline in
population. Known as the stage of Collapse and Reorganization, only a limited number
of mounds at the site appear to show evidence of modification during this time while the
remainder were evidently abandoned. In particular, the northern side of the site shows
continuation of occupation, while the majority of mounds forming the southern periphery
were abandoned (Knight 1989a, 1992, 1998).

The Collapse and Reorganization stage continued through the final ceramic phase
at Moundville. The Moundville TV phase is marked by the existence of urn burials and
new pottery types including Alabama River Incised and Ajabama River Appliqué.

Evidence for occupation during the latter portion of the developmental stage includes



occupations of Mounds B, P, and E. Maize dependence by the site’s occupants was
replaced by wild resources. By the end of the sixteenth century, only sparse occupation of
Moundville existed. By the seventeenth century, the Black Warrior Valley had become a
border zone between warring factions of Creek and Choctaw. The introduction of
European settlers into the area was well established by the early 1800s.

The chronological period of occupation that concerns us here is the five hundred
year span between A.D. 1050 and 1550. In particular, this includes the initial
construction, period of modification and occupation, and final decline of use of Mound R.
Between the mound’s initial construction during the Moundville I phase, and eventual
abandonment sometime near the end of Moundyville III, a vast amount of change took

place in the morphology of the earthen structure.

Purpose

Culturally modified landscapes both reflect and affect the way Mississippian
peoples viewed themselves and their world at large. As such, the investigation of
anthropogenically modified landscapes serves to aid in the development of an
understanding of cultures and culture change (Dalan 1993). The very nature of mound
construction requires sediment to be removed from other areas and redeposited to a
secondary mound context. Such activities reveal patterns in the amount of sediment
utilized and the necessary labor expenditures employed.

This study is intended to identify the internal matrix of a Mississippian mound

structure by examining the stratigraphic zonation present within Mound R, the third



largest earthen structure at the Moundville Site. The mound has been investigated
previdusly by two known archaeological excavations. Clarence B. Moore in 1905 and
Knight in 1993 both worked on Mound R, but neither specifically focused on the
potential information available within the structure’s stratigraphy. Mound R represents a
series of episodes of artificial and natural modifications to the Moundville landscape.
This series is observable in the strata which appear in the 12 core samples removed from
Mound R in the Jate Fall of 1997.

The application of the term “chiefdom” to Moundville's social organization
follows the definition provided by Service (1962) and Sahlins and Service (1995). This
establishes Mississippian culture within the general categories of sociocultural
complexity in the evolution of human society (Blitz 1993). It is also infended as a cross-
cultural comparison (Knight 1995; Earle 1989) relying on the recognition of the existence
of a hierarchical social order, craft specialization, and differential access to resources.
The result is a theoretical understanding of Moundville's occupants as reliant upon a
stratified social structure dominated by elite individuals. Evidence of this can be
interpreted from the construction of monumental architecture at the site, the establishment
of which required technical systems of labor organization and work force
implementation.

The impetus behind this project has been to gain a stronger understanding of the
factors which led to the existence of what is recognized as the second largest
Mississippian community in eastern North America (Peebles 1974,1979; Scarry 1986,

1995, Steponaitis 1983b). Factors involved with the organization of labor, to the extent



implied by the monumental architecture present at the Moundville site, have led to the
need for investigation of the driving forces behind mound building (Knight 1995;
Pauketat 1994). By understanding the amount of effort required for each successive level
of mound construction, implications related to social organization at Moundville can be
examined.

Interpretations related to the organization of labor and the skills required by elite
proponents of these efforts, suggests the existence of political power manipulation at
Moundville. In this instance, power can be understood as the capacity to achieve results
through the manipulation of others (Smith 1992). Through some force of social cohesion,
the elite at Moundville were able to persuade others to assist in the construction of large
earthen structures. Understanding the implications of these actions requires examination
of each of the resulting developments, in this instance, each of the successive layers from
mound building episodes.

Investigation of the rise of the Moundville chiefdom depends on uncovering
archaeological data related to specific contributions of individual temporal points within
the sequence of occupation as they correspond to the overall development of the site
(Knight 1995). As a result of more than a century of archaeological inquiry, many of
these points are relatively well understood. Ceramic chronologies for the site have been
established (Defarnette and Wimberly 1941; Steponaitis 1980, 1983b), as have
discussions of tribute (Welch 1991, 1996; Pauketat 1994), and resource exploitation
(Peebles 1974; Scarry 1986; Blitz 1993; Astin 1996). Nevertheless, gaps exist within the

archaeological data which must be addressed. These include what Knj ght (1995:5-6) has



referred to as the lack of detailed history of corporate labor investment in public works
and the chronological sequence of mound construction. This not only includes initial
construction, but additions and general maintenance. These are vital elements necessary
for developing our understanding of elite control over labor and cultural change
throughout the period of chiefdom level organization. To examine the social implications
of chiefdom level society we must acquire an understanding of the observable results of
such societies, namely the modification to the natural or existing landscape.

Understanding of the overall morphology of prehistoric modified landscapes has
been promoted by several recent studies of anthropogenically altered areas (e.g., Dalan
1993; Hoffman 1993; Smith 1992:). These studies have followed a trend in the
investigation of artificially modified landscapes: the interpretation of built environments
(Dalan 1993) and the dynamic aspects of these modified environments’ relationship with
human beings. Ranita Dalan’s work at Cahokia has revealed extensive evidence of soil
borrowing and its relative time sequencing for construction activities. In addition, Bruce
D. Smith’s (1992) work on Cahokia’s woodhenges represents a potential interpretation of
Mississippian site development as it relates to hierarchical social organization.

Recent works by archaeologists at Moundville (see, e.g., Knight 1995; Ryba
1997) have focused on architectural styles of structures built atop mound summits and the
relationship of these structures to social organization. Yet, these investigations have been
dependent upon the most commonly employed techniques available, namely excavation.
Most of the data currently available have been the result of excavations begun by Knight

in 1989 (Knight 1992, 1995; Knight and Steponaitis 1998). These excavations have
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looked at both the flanks of several of the mounds, as well as summit architecture of
Mounds E and Q. They have included stratigraphic discussions for each mound,;
however, their focus has not included examination of individual building episodes and
labor expenditures.

While this study is by no means unprecedented (see, e.g., Hoffman 1993; Price et
al. 1964; Reed et al. 1968; Stein 1986, 1991), it is one of the first attempts at combining
relatively non-invasive investigative techniques with the intent of recognizing mound
construction stages. It is by no means intended as a replacement for the predominant
archaeological techniques; rather, it is considered to be a guide for future research. By
establishing a model of the internal morphology of the mound, we are, in essence,
creating a blueprint for future investigations.

The goal behind the project was to assess the potential for relatively noninvasive
investigation of earthen mounds. Since remote sensing has become a relatively common
practice in archaeological inquiry, it was a primary factor (Gage and Jones 2000).
Because the depths of deposits intended to be examined were greater than 5.0 m, the
viability of the majority of remote sensing techniques, namely resistivity, gradiometry,
and magnetometry, were considered limited. Given certain conditions, ground-
penetrating radar (GPR) has the potential to image much deeper, up to 40.0 m below the
surface. Because of these factors, GPR was decided as the technique with the greatest
potential for providing the data required. The features intended for imaging included
large scale differences within the mound matrix, such as large trenches, pits, fire hearths,

prepared clay floors, and different stages of construction.
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GPR requires a means of ground-truthing to provide adequate information for
interpreting subsurface conditions. As such, it was necessary to perform limited invasive
investigation. Core sampling offered an excellent option by providing a continuous
profile of the stratified deposits at a given location. It also offered the potential to result
in the least amount of impact to the mound while providing the greatest amount of
information concerning deeply buried deposits.

If Mound R was built in stages with the use of sediments and soils from the
surrounding landscape capped by living surfaces, then strata marking the extinct summits
exist within the mound. Consequently, each episode of construction should be definable
based on separation by these strata, and estimates as to the amount of material used in
each construction episode should be able to be calibrated. Since GPR works by
recognizing variations in subsurface materials, the radar data should show the variations
in the vertical profiles. Finally, because the GPR survey capabilities are limited and
ground-truthing is necessary, core samples taken from selected locations should not only
provide continuous profiles of the entire mound evidencing the extinct summits, but also
a unit of comparison for the GPR data and means of sampling GPR recognized
anomalies. If the variations in the sediment were not enough to manipulate the wave
energy propagation, then the GPR data should show none of these features, and instead,
reveal a consistent subsurface profile of heterogeneous mound fill.

In the last chapter of this work, a critique of the results of the GPR and core

sampling data comparison is presented. It attempts to refine the potential capabilities of



each technique and explain some of the successes and problems encountered during the

project.

The Moundville Site and Its Environment

The Moundville site occupies approximately 75 hectares of the east bank of the
Black Warrior River between mile markers 303 and 304. At this point, the river is a
winding twisting channel, cutting through the alluvial valley. Adjacent to Moundville, '
the river forms a large southerly dip known as Hemphill Bend (Figure 2). Numerous
meander scars and oxbow lakes exist to the north, evidence of the changing course of the
main channel. Moundville was built on a hi gh Pliocene-Pleistocene terrace at an average
elevation of 150 feet AMSL, well above the limits of the 100 year flood level.

The Alluvial-deltaic Plain district of the Black Warrior River forms a large, rich,
floodplain cutting through the Fall Line Hills district of Alabama (Sapp and Emplaincourt
1975). The soils of the alluvial valley consist predominantly of silty loams laid down
during thousands of flooding episodes. In contrast, the soils of the level terrace on which
Moundville is located and the surrounding sloping to steep topography are formed of
alluvial sediments deposited as stratified sands, silts, and clays (Johnson 1981) overlain
by gravelly, sandy clay, terrace deposits of the Black Warrior River. According to the
Tuscaloosa County soil survey (Johnson 1981), Moundville’s soils are charcaterized by
Choccoloeco silt loam, a deep well-drained soil found on high stream terraces above

escarpment banks of the Black Warrior River. Included in the map unit are convex areas
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Figure 2. The Moundville Site at Hemphill Bend.
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with a sandy surface layer and soils that have a yellowish-brown subsoil (Johnson
1981:17).

Mound R is located in the northwest corner of the generally rectangular layout of
the 29 mound complex (Figure 1). It overlooks the plaza to the south and a restored
“lake™ to the north. North of the lake is a small rise dubbed either Mound U or “ridge
north of Mound R" depending on the author and text (Knight 1995; Knight and
Steponaitis 1998; Moore 1905). Mound R is a relatively large structure, the third largest
at the site, measuring approximately 85 m by 75 m at the base and standing more than
6 m above the plaza (Figure 3).

Mound R is situated at the western edge of a large, deep, erosional ravine which
today extends south of the southernmost portion of the mound. Directly east of the
mound, this ravine cuts more than 12.2 m (40 ft) into the terrace exposing portions of the
underlying Coker and/or Gordo formations (Gary Hooks, 1999). The eastern flank of
Mound R, when viewed from the base of the ravine, provides a formidable slope which
rises more than 18.5 m (60.9 ft) to the mound’s summit. On portions of the eastern flank
of the mound, remnants of the original terrace are still visible, vertically dividing the base
of Mound R from the edge of the ravine.

Within the ravine itself, areas of erosion provide evidence for the source of much
of the bright clays found within fill of Mound R. Stratified deposits in the ravine are
dominated by clay and overlain by gravelly sand forming the foundation of the terrace.
The intermittent channel which has formed the ravine is densely littered with quartzite

pebbles, a sample of which averages 15.2 mm in diameter (n=34). At the upper reaches
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Figure 3. Grid and Contour Map of Mound R.

of the ravine, where these pebbles erode directly from the overlying Pliocene-Pleistocene

deposits, the pebbles lack discoloration. As the ravine is followed north to the river and

etches deeper into the terrace deposits, the underlying red, brownish-yellow, and gray

clay, sandy clay, and very sandy clay strata begin to appear in the eroded stream bank.
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Debate exists about the nature of the underlying materials within the area (Conant
1967; Copeland 1968; Gary Hooks, personal communication 1999). Hemphill Bend of
the Black Warrior River lies just north of the Tuscaloosa and Hale County border. The
contact between the Gordo and Coker Formations of the Upper Cretaceous age
Tuscaloosa Group lies slightly to the south. The Coker Formation is the earliest part of
the Tuscaloosa Group overlain by the Gordo Formation. The Eoline member of the
Coker formation is marine in origin, consisting predominantly of stratified and cross-
stratified, fine-grained sand, interbedded with carbonaceous and lignitic clays (Conant
1967). The unnamed upper member is highly variable with light colored micaceous sand
as the dominant material and red-mottied gray clay common in the upper portion (Conant
1967:7). The Gordo Formation consists of lenticular beds of massively bedded mottled
clay, sand, and gravel (Copeland 1968:19). The Gordo formation is the main gravel-
bearing part of the Tuscaloosa Group. However, the upper portion consists
predominantly of lenticular beds of red or purple mottled gray clay, carbonaceous clay,
and crossbedded sand (Conant 1967:8). Conant (1967:8) notes that the contact between
the Gordo and Coker is the easiest of the sequence to recognize and map because of an
ironstone layer commonly present at the base of the Gordo, and the fact that, in general,
the clays of the Coker tend to be stained red while the Gordo tend to be purple stained.
The Geologic maps presented by both Jones (1967:53) and Copeland (1968: Plate 2)
outline the generalized contact of the Coker and Gordo Formations throughout
west-central Alabama. The maps place Moundvilie well within the confines of the Coker

Formation. However, examination of the exposed east bank of the Black Warrior at
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Hemphill Bend reveals the dark purple mottled gray clay attributed to the Gordo
formation at or near the average water level. Above these clays are crossbedded sands
similar to those of the Coker formation, but also attributed to the upper portion of the
Gordo Formation. Thus, the strata attributed to the Coker Formation may, in fact, belong
to the Gordo.

Within the ravine, downstream from where the clay deposits begin to appear,
quartzite pebbles become discolored. The discoloration attests to the heavy mineral
content in the clay, namely the oxide hematite (Fe,0,). The pebbles acquire a red to dark
red coloration from the iron oxide staining. Even pottery sherds visible in portions of the
drainage, downstream from the clay outcrop, display the discoloration caused by
submersion in water containing high concentrations of iron oxides. Recovered within this
portion of the ravine, a Bell Plain restricted bow! sherd with a beaded rim, a vessel type
attributed to late Moundville IT and Moundville III (Steponaitis 1983b), showed extensive
discoloration, as did a thick Bell Plain basal sherd.

Within the mound fill, the deposits found in the upper portions of the terrace are
dominant. Sand, clay, and sandy clay were excavated, transported, and deposited to form
the massive earthen structure. Within the predominantly sandy fill, clays are also present.
Some exhibit bright coloration, such as the red, gray, and purple clays found in the Coker
and Gordo Formations. These were likely taken from locations within the ravines and

along the adjacent river bank. -



CHAPTER 2

Previous Investigations at Moundville

Moundville is not only one of the largest Mississippian mound complexes in the
Southeast, it is also one of the most extensively studied sites (Knight 1998; Steponaitis
1980). Beginning in the mid-nineteenth century, antiquarians became interested in "the

mounds at Carthage," as the site was then known (Maxwell 1876).

Excavations of the Nineteenth Century

In 1876 Thomas Maxwell published Tuskaloosa: The Origin of Its Name, Its
History, Etc. Within the paper, originally presented to the Alabama Historical Society,
Maxwell included a discussion of the Carthage Mounds' (1876:69).

It may be permitted, as being cognate to our subject, to give some
account of the monuments left here by the race which preceded us. These
are scattered all over the face of the country, in the shape of mounds, and
some of them are in our immediate vicinity. Some are at Carthage, 17
miles south of us, These I visited for the first time 36 years ago. They
were then about 15 in number. Since then some have been plowed down,
so as to be scarcely visible. The larger ones are still there, and objects of
great interest. The largest one is about 80 feet high on the side next to the
Warrior river?, and on its summit are some of the largest trees of the forest.

! For the majority of the nineteenth century, the location had been known as Carthage. Tt was not until
1891, that A. H. Griffin acquired land from O. T. Prince and laid out a grid plan of streets south of the
mound complex. He named the community Moundville.

? C.B. Moore noted in his 1905 publication that the river running from Demopolis to Tuscaloosa, Alabama
was referred to as the Warrior, while from Tuscaloosa upstream it was known as the Black Warrior. The
name Black Warrior was ascribed to the entire river sometime near the turn of the century.

18
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In 1840 I measured some of the oaks upon it that were over 9 feet in

circumference. At that time I spent several days digging into this mound,

until the neighbors thought T was demented. I found a large mass of

broken pottery, arrow-heads of flint, hatchets of flint, and burned clay

mixed with pebbles and charcoal.

Maxwell's work in 1840 marks the first documented excavations into the site,

The largest mound at the site, and the one believed to have been excavated by Maxwell,
is Mound B. Measuring 17.37 m (57 feet), the mound covers more than an acre at the
base and is separated from Mound R by a deep ravine.

Although this investigation was the first documented, it is not the first to have
occurred, for in the discussion of his 1840 excavation, the author mentions that as he was
working at the mounds, a young woman presented him with a "beautiful vase" (1876: 70).
Maxwell’s work was followed by that of Nathaniel T. Lupton, a professor of chemistry
from the Southern University in Greensboro, Alabama (Steponaitis 1983a; Weiss 1998)
and his student Edward Parish. The investigations were intended to help provide answers

as to the "race” of people responsible for the construction of the Carthage Mounds

(Lupton 1869).

Excavations of Clarence B. Moore

The next major investigations of the site, and some of the most extensive, were
conducted by Clarence Bloomfield Moore (1852-1936), a wealthy philanthropist from
Philadelphia. Moore arrived a£ Prince's Landing in the Spring of 1905 in the flat-

bottomed, stern wheel, steamer the Gopher of Philadelphia. The steamer carried all of
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his supplies, thirteen trained excavators, and five supervisors, along with the captain J. S.
Raybon, Dr. Milo G. Miller, and himself (Knight 1996; Moore 1905; Stoltman 1973;
Wardle 1906). Moore's expeditions were conducted with the sponsorship of the
Academy of Natural Sciences of Philadelphia. His finds were displayed in the Academy's
archaeological hall and published in the Journal of the Academy of Natural Sciences of
Philadelphia at his own expense.

By 1905, Moore was working on his fifteenth field season and had already
published several of these reports. It was during the off-season of 1904 that Raybon had
traveled to Tuscaloosa and worked his way down the Black Warrior River stopping at
each landing and investigating potential sites and the names of property owners.
Permission to dig at Moundville was acquired prior to departure from Mobile Bay, on
December 29, 1904. It was not until February 6, 1905 that the Gopher entered the lower
Tombigbee River and began working its way north to Tuscaloosa, at the time the
northernmost navigable port on the Black Warrior River.

On March 17, Moore and the crew of the Gopher arrived at Prince's Landing.
They steamed slightly past the landing and tied up at Hemphill Bend, directly across the
river from the site.

The following day after the Gopher's arrival at Moundville, Moore and his crew
began work excavating and mapping the site. The job of surveying the mounds and
surrounding features fell to Miller whose normal role consisted of being the project’s
anatomist. Miller recorded twenty-two of the site’s currently known, twenty-nine

mounds. He mapped the site in great detail including several of the gullies and erosional



washes that dissect the northern end of the site and the bluff overlooking the Black
Warrior River. He also documented the location of trenches visible in several mounds
which had been dug prior to the arrival of the Gopher.

At the time of Miller's survey, the height of each mound was taken. Mound R was
recorded as having a height of 6.36 m (20 feet 10.5 inches) (Moore 1905:120).

As Miller mapped the site, Moore's crew began the task of excavating trial-holes,
"averaging four feet square and four feet deep" (Moore 1905:139). The normal crew
housed on the Gopher was supplemented with ten men from the surrounding community.
Excavations into mounds and surrounding areas were back-filled following completion, a
novel act compared to the excavations undertaken by prior investigators®.

Moore's 1905 field season at Moundville consisted of the excavation of at least
378 trial-holes, numerous references to "extensively dug through” mounds, large-scale
trenching, and numerous excavations of ground level areas surrounding the mounds.
Thirty-five days of excavations by a crew of 23 men, five supervisors, Moore, and Miller
resulted in the uncovering of hundreds of human burials and thousands of artifacts, the
mapping of 22 of the 29 mounds at the site, and the promotion of Moundville as one of
the preeminent archaeological sites in the Southeast.

Mound R, Moore noted, “has a summit plateau 165 feet by 180 feet,
approximately” (1905:220). The summit of the mound, nearing 0.75 hectares in size, had

been cultivated for an unknown number of years. To this and the subsequent effects of

* Several of these un-filled excavations that predate Moore’s work are believed to be those visible in
Miller's map as trenches or gullies (Moore 1905:129).
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erosion, Moore attributes what he believed to be a loss of elevation of approximately 91
cm (3 feet). He noted that the edges of Mound R, where trees held the s0il, were “several
feet above that of the rest of the plateau” (Moore 1905:220). He goes on to suggest that
another reason for the elevated edges of the mound might be the result of a wall or
palisade which crowned the mound. In any event, after excavating twenty-seven trial-
holes into the summit of Mound R, it was determined that the mound was not intended as
aplace of burial. As such, it was not considered to hold the riches Moore was seeking.

As aresult of the extensive material remains and burials uncovered by the 1905
season at Moundville, Moore made plans to return in November of the following year.
With a crew of between 10 and 16 men, Moore spent slightly less than a month
excavating both areas previously found to be of dense artifact and burial concentrations
and new areas which had been cultivated and off-limits during the 1905 visit (Moore
1907). Mound R was not one of these areas. Having failed to find burials and their
associated grave goods, Moore looked elsewhere. Returning to several of the areas
previously investigated, he and his crew uncovered hundreds more burials and artifacts
and left with the opinion that they had certainly exhausted the archaeological materials to
be found at the site (Moore 1907).

As always, Moore's findings were published the subsequent year in the Journal of
the Academy of Natural Sciences of Philadelphia (Moore 1905, 1907). For several more
years he would continue his tradition of investigation in the Southeast, but this was to be

his last visit to Moundville.



The Work of the Alabama Museum of Natural History

While Moore’s efforts produced some of the most extravagant artifacts ever found
at Moundville, one of the lasting impacts of his investigation was the interest
Iconcentrated on the site itself. Recognizing that many Southeastern archaeological sites
were being investigated and artifacts removed by individuals and institutions from outside
the region, Thomas M. Owen, Eugene A. Smith, Walter B. Jones, and numerous other
individuals involved in Alabama archaeology, promoted the protection of the state’s
archaeological sites. In 1915, the State Antiquities Act (Alabama Statute No. 669 of the
1915 laws) was passed (Waselkov 1994). In December, 1929, as a consequence of the
efforts of Clara Powers, Eugene A. Smith, Walter B. Jones and others, 131 acres of
property were purchased by the Alabama Museum of Natural History (AMNH) from R. J.
and Robert Griffin at the price of $75.00 per acre (Jones 1929). By 1931, another 40
acres were purchased bringing the Museum’s holdings at Moundville to more than 171
acres (Moody 1931). So began the next major phase of archaeological inquiry into the
Moundville site.

The first field season of the AMNH began in 1930 with excavations conducted
throughout the site including the “field west of Mound R” (Jones 1930). Following in the
footsteps of Moore, W. B. Jones and his crew focused on recovering burials and their
associated artifacts (Peebles 1973). To the great satisfaction of Jones, the AMNH
excavated more burials in the first field season (800 burials and 300 earthenware vessels

[Jones 1931]) than either of Moore’s. The Depression era excavations of the AMNH
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were, and still are, considered the most prolific period of archacological investigation of
the Moundviile site, yet Mound R itself was apparently never the focus of an AMNH
excavation. Instead, the next work to be conducted on Mound R involved the
“restoration” of the mound to its “basic shape” and size (Jones 1941). Since 1933, Jones
and his staff had been attempting to acquire assistance from the Emergency Conservation
Works of the National Recovery Program (Jones 1935a). Side camps from both the
United States Forest Service and the National Parks Service were temporarily assigned to
Moundville, but were considered insufficient for the restoration. In September of 1935,
the project was granted a full Civilian Conservation Corps (CCC) company. The
company never arrived until Spring, 1938 (Jones 1935b). Nevertheless, with the limited
assistance provided by the side camps and partial CCC companies, work began on Mound
R in 1937 (Knight 1995).

From the general appearance, maps and drawings by those who had previously
investigated the site, as well as the general form of similar mounds throughout the
Southeast, it was determined that the mounds were originally flat-topped truncated
structures. Cultivation, Moore’s extensive digging, unrecorded excavations, and severe
erosion had taken their toll on the mounds’ form. A cross-section of Mound R, drawn
during the restoration project, shows an eroded area on the southern ramip of the mound
as well as the concave form of the mound’s summit ( Figure 4). Sketch maps drawn
during the planning of the project show eroded trenches on the northwest corner, the

northern end of the eastern flank, and areas to either side of the southern ramp.
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Figure 4. 1941 Plans for Restoration to Offset Erosion of Summit of Mound R.

In addition to the eroded areas at various points on Mound R, the entire summit
was also a focus of restoration. As Moore reported from his 19035 visit, Mound R had
apparently lost approximately 91 cm (3 feet) of material as a consequence of plowing and
erosion. The resulting appearance was that of rimmed and rounded rectangle with a
depressed central area. In an effort to reverse the effects of centuries of damage, fill was
added to the depression to recreate a flat summit. Portions of the sides were modified to
recreate relatively consistent sloping flanks. Finally, the southern ramp was covered and

then sodded.



26

The efforts of the restoration project resulted in a protective layer overlying the
summit and portions of the flanks and southern ramp of the mound. The extent of
modification to underlying deposits by the restoration project appear to have been
relatively minimal. A collection of artifacts labeled Mound R does exist from this
general time, but it is believed to be the result of surface collections made by the crews
during restoration rather than from excavations into the mound (Knight 1992).

Unfortunately, a portion of the artifacts from this collection are apparently
missing. The Mound R sherd collection is designated with the prefix “M-Rp”. Sherds
labeled M-Rp! through M-Rp499 are missing from the series (Knight 1992). These are
the materials listed as decorated pottery. Yet, Knight (1992) was able to determine, from
the remainder of sherds®, that various types and modes attributed to Moundviile I and
Moundville I are present in the collection. In addition to the sherds within the
collection, Knight (1992:9} also noted several greenstone celt fragments, grooved
abraders, pottery objects, and an engraved sandstone palette fragment with a human head
in profile view.

Although no recorded archaeological excavations occurred on Mound R during
the period from 1905 to 1993, the restoration of Mound R is extremely important to this

study. The fill placed atop the mound has acted as a marker, delineating the boundary of

* Knight has noted that several pieces within the collection mistakenly labeled as plainware, were in fact
decorated. Sherds of Moundville Incised var. Moundville and Carthage Incised var. Moon Lake are
present suggesting a Moundville I phase component. Sherds with modes attributed to Moundville TII
include beaded rims and broad and noded strap handles on jars with tall, gently flaring collars {Knight
1992).
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the sediment matrix between historic fill and aboriginal deposits. In essence, the fill has

encapsulated the mound, protecting the summit and shielding the underlying materials.

The 1993 Excavations of the Department of Anthropology

In 1989, the Department of Anthropology of the University of Alabama, in
cooperation with the Alabama Museum of Natural History, began a long-term project at
Moundville. Directed by Vernon James Knight, Ir., the project received additional
support from the National Science Foundation in 1992. Knight’s project was designed to
answer several questions about the site. In particular, the project had three goals: (1)
Knight wished to develop a mound chronology; (2) he wanted to investigate the
particular aspects of mound utilization; and (3) he wanted to develop an ethnohistorically-
informed interpretation of the spatial arrangement of the earthen structures at the site
(Knight 1995:1, 1998).

Between 1993 and 1994, four mounds (R, E, F, and G) were the subject of
excavations. Investigations consisted of post-hole tests placed at 10 m intervals along the
toe. These were dug with the intention of finding the areas with the densest artifact
concentrations. Twenty-three post-holes excavated around the base of Mound R revealed
an absence of any dense refuse deposits (Knight 1995:14). Nevertheless, Mound R was
opened in August of 1993, with a test trench excavated into the northern portion of the
western flank (Figure 3). The initial trench, referred to as the reference trench, consisted

of & one-meter-wide stepped trench excavated in arbitrary levels to a depth believed
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sufficient. The trench was then expanded laterally at determined points and excavated by
observed stratigraphic levels (Knight 1995:14). The excavations of Mound R consisted
of two such reference trenches, one near the summit and one near the toe. The two
reference trenches each measured four meters in length and one meter in width. The
control trenches were then expanded to the south. The control trenches consisted of twa,
I'm by 2 m units. One was placed at the eastern end of the summit reference trench and
the other at the western end of the toe reference trench.

The 1993 excavation revealed several interesting aspects of the mound. To begin
with, the flank, at least within the area investigated, was in surprisingly good condition.
Little eroded overburden had been deposited downslope. Second, the summit had been
severely impacted by cultivation and subsequent erosion, Third, several underlying layers
which were, in reality, extinct summits buried by later additions to the mound, existed in
good condition. Knight (1992:17-18) notes that at least five and possibly six building
episodes became apparent in the excavated units. Stages, designated I through V, occur
in succession from the lowest deposit encountered to the uppermost.

Stage I was encountered only at the base of the summit excavation units. It
consisted of uniform sediments labeled as reddish-brown sandy clay (Knight 1992:18).
Its thickness was undetermined and it was overlain by an irregular burned surface.

Stage II was similar to Stage I in matrix as well as having a cap of charred
material. Its thickness was approximately 15 cm on the summit. Downmnslope, Stage I

was the earliest material identified. At the toe, it was overlain by a lens of sand and silt
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resulting from water bom materials depositing at the base of the mound. This material
funneled into a depression recorded as Feature 14. The feature is believed to be an
erosional gully, cut into the sub-mound deposits.

Stage I consisted of a minor episode of construction, but did contain evidence of
a structure which once occupied the summit. A wall trench intruded into the li ght colored
sandy clay of the Stage Il mound fill. In addition, a row of post holes was exposed. The
relationship between the posts and the wall trench is unknown. Within one of the post
holes, a restorable, undecorated bowl of the type Bell Plain was recovered.

Stage IV offered a point of confusion in determining building episodes.

Stage V was absent within the summit unit, the result of the aforementioned
cultivation and erosion, yet it was present in portions of the units placed into the flank,

The chronology for the stages were determined through analysis of pottery and
several C-14 dates. The radiocarbon dates place the occupation of Mound R between
A.D. 1350-1450 (Knight 1995:24). Knight's Stage I construction took place between
A.D. 1290 and 1398. Stages I and I were added sometime after the completion of Stage
T'and before the addition of Stage IV between A.D. 1400 and 1446, Finally, Stage V was
added between A.D. 1405 and 1446. The date ranges fall between the late Moundville I
and early Moundville III phases. Diagnostic artifacts from both the CCC collections
(Knight 1992) and the 1993 flank trench excavations (Knight 1995) span the period from

the early Moundville I phase to possibly the Moundville IIT phase.



CHAPTER 3

Background of the Mound R Project

The lack of available data related to stage volumes, labor expenditures, and
internal mound structure is understandable under the current circumstances. Most of the
investigations have relied upon common techniques of archaeological inquiry, namely
excavation. Following these techniques, it would require an exorbitant expenditure of
money, time, and labor to examine portions of the mound matrix located in deeply buried
deposits. As is unavoidable with archaeological excavations, the matrices examined are
Inevitably destroyed. This might not be seen as a problemn uniess we consider the
potential for future developments of more efficient and conclusive investigative methods.

Various options that avoid this extensive destruction do exist. Relatively non-
invasive techniques of investigation have been a part of archaeological inquiry for many
years. The majority of studies involving core sampling of modified landscapes have
either been focused on establishing source location for site materials (Dalan 1993), in
establishing the location of submound deposits for pre-excavation tests (Dalan 1993:
Knight 1995), or for predicting overall site layouts (Hoffman 1993). This research
project is intended to avoid many of the destructive results of conventional techniques
while obtaining stratigraphic information related to cultural activities occurring during the

existence of the Moundville chiefdoml.

30
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Ground-Penetrating Radar

Ground-penetrating radar, also referred to as electromagnetic subsurface profiling
or subsurface interface radar, involves the direction of a pulse or wave of electromagnetic
energy into the ground. The return time of reflected energy is recorded in a similar
manner to that employed in aircraft radar (Weymouth 1986; Conyers and Goodman
1997). As an investigative tool, GPR allows the archacologist to cover a relatively large
area while providing information about the location of buried features. Unfortunately,
GPR is not a simple process applicable to every site. The ground in which the site exists
must be conducive to radar survey. Its potential relies on soil and sediment type, ground
moisture, vegetation, and topography (Bevan 1998; Conyers and Goodman 1997},

GPR is a non-invasive geophysical technique that creates a continuous profile of
the subsurface. Unlike magnetic susceptibility, resistivity, or conductivity instruments,
GPR is an interface detector specifically designed to recognize abrupt changes in soils or
sediments (Bevan 1998). It is especially useful in detecting soil and sediment
stratigraphy and large subsurface features which consist of material unlike the
surrounding soil or sediment matrix.

A radar image is achieved by transmitting a low frequency electromagnetic energy
pulse, usually in the 80 to 1000 Megahertz (MHz, millions of Hertz) range, into the
ground with a transmit/receive antenna (Heimmer 1992; Vaughan 1986). The velocity of
radiation in the ground is usually around 5-15 cm/nanosecond, or 37,500-150,000

km/second (Weymouth 1986). As the signal passes through the ground and encounters
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various soil horizons, sediment zones, or buried features, a reflection is produced. This
reflection is detected by the antenna, converted from an electromagnetic signal to a digital
or analog signal, and directed to the control unit. A typical radar reflection might include
geologic formations, soil and/or sediment interfaces, natural disturbances such as animal
burrows and stumps, as well as artificially developed features such as pipes, building
foundations, water lines, burial shafts, abandoned wells, and so forth. The depth to which
objects can be detected varies from site to site and is dependent upon the properties of the
soils and/or sediments present.

The University of Alabama Museums, Office of Archaeological Services currently
utilizes a SIR System-8, manufactured by Geophysical Survey Systems, Inc. The system
consists of a control unit (mainframe and control module), a monitor with instantaneous
display, a graphic recorder, an analog recorder, a power distribution unit, and various
transducers (antennae ranging from 120 MHz to 500 MHz) mounted on sleds. The
antenna is connected to the control unit by means of a 61 m long control cable. The
system is powered through a distribution unit connected to a 12 volt automobile battery
for field investigations. The Office of Archaeological Services’ system can be operated
by a single individual; however, another person makes the survey much easier. While
one person pulls the antenna along set transects, a second person monitors the equipment
and notes anomalies as they present themselves. GPR models now available include
built-in battery packs and consist of a backpack unit, antennae, and a connected laptop

computer with digital recording capabilities.
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As with any type of archaeological inquiry, collecting the data is only a small
fraction of the process. Radar images, recorded digitally or in an analog format, must be
downloaded to a computer with software designed to filter, enhance, and display
information. Various software packages exist with differing capabilities and user-
friendliness. The Office of Archaeological Services utilizes a RADAN software package,
also designed by Geophysical Survey Systems, Inc., specifically for use with their radar
systems. The software allows for data download, storage, filtration, compression, varying
display parameters, and manipulation. Although the software is not particularly user-
friendly, it is excellent for enhancing and interpreting GPR data.

Ground-penetrating radar was originally designed to assist in locating buried
utilities, cavities, fractures, and voids (Vickers et al. 1976:81). Always quick to take
advantage of new technology, archaeologists recognized a potential for locating
subsurface archaeological features. As early as 1974, GPR was utilized to locate and
delineate buried features at Hungo Pavi, located within Chaco Canyon National
Monument, New Mexico (Vickers et al. 1976). Interpretation of radar data and, later,
excavation revealed that some of the anomalous reflections in the transect profiles had
revealed the presence of buried masonry walls associated with a pithouse (Conyers and
Cameron 1998; Conyers and Goodman 1997; Vickers et al. 1976).

Following the success at Chaco Canyon, a number of GPR surveys were applied to
historical archaeology. These surveys were successful in locating a variety of subsurface

features, such as foundations, cellars, and stone walls (Bevan 1998; Conyers and
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Cameron 1998; Conyers and Goodman 1997; Kenyon 1977). The archaeological
applications of GPR rapidly became more widespread. At the Ceren site in El Salvador,
GPR was utilized to investigate structures buried by volcanic ash (Sheets 1992). In
Japan, sunken clay floors and buried soil horizons covered by up to two meters of
volcanic pumice and loam were identified (Conyers and Goodman 1997).

Today, advances in technology have improved the capabilities and results of radar
surveys. Computer technology now allows for the construction of subsurface maps in
three dimensions. These maps outline areas which exhibit similar reflections and display
areas of particularly high amplitudes. Whereas previous GPR surveys were limited to the
production of radar profiles, these programs allow large areas and massive amounts of

data to be compiled into site and individual feature maps (Conyers and Cameron 1998).

Core Sampling

Core sampling of archaeological sites has a long and varied history. Early coring,
not unlike these investigations, involved attempts to determine the nature of
archaeological sites and their geomorphological settings. At the Cahokia site, Monks
Mound, the largest Mississippian mound, has been subject to numerous such
investigations (Fowler 1989; Skele 1988). In 1916, A.R. Crook augered a 25 ft. sample
from the fourth terrace in an effort to determine whether the earthen structure was a
natural feature of the landscape or an artificial mound (Reed et al. 1968). Even after his

work, Crook was not convinced that the deposits were “man-made.” As a result, Morris
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M. Leighton followed suit by augering five holes in the fourth terrace. He determined
that the stratified deposits were like those he had noted in other mounds and that at least
the upper portion of the mound was artificial (Reed et al. 1968; Stein 1986). In 1939,
under the direction of James A. Ford, Louisiana State University used coring to examine
the extent of midden deposits at the Little Woods Area sites (Ford and Quimby 1945).
Ford was trying to determine why shell middens were located away from the shore of
Lake Pontchartrain, He directed Preston Holder to conduct investigations to ascertain
where the actual shore of the lake had been during the midden’s development,

Ford’s familiarity with core sampling arose from his ties to Louisiana State
University’s, Department of Geography and Anthropology. At the same time that Ford
was doing his research on archaeological sites in the Mississippi Delta, Richard J. Russell
was using core sampling to determine the extent of delta progradation and submergence.
Ford, meanwhile, was working out the pottery sequence in the area. Fred B. Kniffen
combined their data to check the methods used to date the delta. He collected pottery
from the sites and used the assemblages to date changes in the Mississippi River’s
morphology (Stein 1986:506).

After testing the Little Woods Area sites, the same techniques were employed at
the Big Oak Island Site in 1939 and the Tchefuncte Site in 1941 (Ford and Quimby 1945,
Stein 1986). The technique Ford was using did not produce continuous solid cores, but
rather allowed materials from great depths to be brought to the surface by means of an

Archimedes screw auger (Rapp and Hill 1998).
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By 1964, a different system was being used by archaeologists to core sites. The
West Virginia Geological Survey was using an Acker “Hillbilly” Core Drill rig. Therig
was employed to determine the nature of deeply buried archaeological deposits along the
Kanawha River (Price et al. 1964). The rig was fitted with a sampling system that
produced solid sediment cores by hammering 3 inch steel pipe casing and a split-tube
sampler into the ground with a 300 lb. weight. The samples produced included intact
profiles of the stratigraphy of the archaeological sites. The coring succeeded in
determining the area of concentration, establishing the potential for intact deposits at the
site, revealing the depth of deposits, and provided information about why the site was
occupied (Price et al. 1964:221),

Inspired by Price, Hunter, and McMichael’s success at coring stratified deposits,
Nelson A. Reed, John W. Bennett, and James W. Porter returned to Monks Mound in
1967 with a truck mounted drilling rig (Fowler 1989; Reed et al.1968; Skele 1988; Stein
1986). The continuous sampling system employed had several bugs, and five of the 340
cores they drilled were lost (Reed et al. 1968:139-140). Nevertheless, they recovered a
relatively intact series of profiles within the core samples. Prior to the completion of
coring, it was decided that a 2 m by 7 m test trench would be excavated by standard
methods to compare with the conclusions of the core sampling. The trench was carried to
6.03 m below the surface. The comparison of the cores to the trench excavation revealed
several discrepancies including bands of sand and black clay interpreted in the core

samples as possible laid floors. The excavation showed them to be basketloads within
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mound fill rather than buried summits (Reed et al. 1968:141). Nevertheless, the majority
of their recognized stage contacts were present in the excavations as well. As a result of
their efforts, fourteen individual “soil features” or stages of construction were recognized.
Estimates of volume and labor expenditures were generated, carbon samples were
recovered and dated, and the hypothesis that Monks Mound was an incomplete work was
suggested (Reed et al. 1968:142-147).

Again, building upon their success, Richard W. Casteel conducted core sampling
of a midden deposit to determine the feasibility of producing samples for microanalysis
(Casteel 1970). Casteel found that a single person could auger, bag, and process by
flotation a single core sample to 100 cm below the surface in less than one hour and 30
minutes. The same size sample, taken through standard techniques, would require the
excavation of an entire test unit to the same depth (Casteel 1970:466).

In 1977, Julie Stein angered the Carlston Annis Mound, a shell midden, on the
Green River in Kentucky. Using a one inch split spoon auger, she produced several 24
cm samples to depths between 1.5 m and 2 m (Stein 1978, 1982). She then produced a
0.25 m contour paleotopographic map of the deposits within the 4,000 year old mound, as
well as estimates of the volume contained between bonded units, and an isopach map
showing contour lines drawn according to deposits of like thickness (Stein 1978: 15-17).

In a 1978 article, Bryan C. Gordon demonstrated the use of coring combined with
chemical and pedological analysis of deeply buried archaeological sites under freezing

conditions (Gordon 1978; Stein 1986). Klo-kut, a well startified Vunta Kutchin Indian
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site on the Porcupine River in northern Yukon, Alaska, was sampled using a 1 5/8 inch
diameter portable core drill. Gordon determined that the potential for recognizing the
vertical and horizontal extent of archacological sites was possible and that, although
ultra-violet sensor tests were unsuccessful, chemical analysis of phosphorous was useful
in determining areas of human occupation (Gordon 1978:337-338).

Probably one of the best summaries of the use of augering and core sampling was
presented by Stein (1986; see also, Stein 1991; Canti and Meddens 1998; Hoffman 1993).
In her article, she divides the use of augering and coring into two periods. Period I covers
the methods and techniques used from 1935-1955. Period II covers those from 1964 to
the present. She claims that the invention of radiocarbon dating in 1955 halted the need
for relative dating of archaeological sites through core sampling (Stein 1986:509).
Instead, she notes that the second period was more oriented towards site delineation, the
development of stratigraphic data, and the viability of augering and coring in the
reduction of investigative costs.

The use of coring and augering in archaeological investigation has continued as
the usefulness of the techniques is obvious for site delineation, stratigraphic
determination, and sediment, floral and faunal, pollen, and carbon sample recovery.

More recent articles outline the use of portable mechanical coring devices (Canti and
Meddens 1998) and the need for close-interval sampling to determine internal site

structure (Hoffman 1993),
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Stein, in particular has been a major proponent of coring and augering, even going
so far as to say, “...a corer is potentially the most useful piece of equipment an
archacologist can have™ (Stein 1991:138). It must be noted here that the majority of the
coring Stein is referring to uses a relatively small diameter, 1 inch split spoon auger, 1.5
inch to 1.625 inch soil sampler, or a 4 inch bucket auger. The samples produced by the
smaller diameter samplers, obviously, limit the width of the avaijlable profile produced,
while the bucket auger often mixes the sediments as the cutting teeth penetrate the
deposits. Nevertheless, many of the investigations which utilize these techniques are

done with similar intentions to those outlined here.

Methodology and Field Investigations

Field work began in November, 1997 with the re-establishment of a grid system
for Mound R. Previously, Knight had assigned a grid to the structure for his 1993
excavation. The grid was tied to a USGS bench mark situated to the northwest and
established with a southern baseline south of the base of Mound R. The baseline,
originally marked with rebar, was located using a metal detector and stakes were set along
the southern baseline and western edge of the grid at 10 m intervals. The grid was
divided into ten meter by ten meter blocks and set with stakes.

On November 5, 1997, the ground-penetrating radar survey was begun with the
establishment of the GPR grid. This grid enlarged the existing ten meter block grid into

20 m blocks to facilitate the GPR surveying and analysis procedures. Each block was
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then divided into transects spaced at one meter north to south intervals along which the
GPR antenna was to be moved.

The first attempt to image the mound employed the 500 MHz antenna. It is one of
the most commonly used antennae for locating relatively shallow features, such as grave
shafts or buried utility lines. Transects were further spaced to every 2 m and the antenna
dragged from north to south. The actuator was pressed every meter marking the output
sheets and providing location information.

It became obvious after the first several blocks of the GPR grid were surveyed,
that the signal penetration was too limited for the data to be of much use in recognizing
deeply buried deposits. The antenna was imaging buried features, but only within the
shallow deposits. This was determined at first by noting the poor data recovery, and then
by conducting an experiment. The antenna was dragged over the backfilled 1993 flank
trench units. The data showed the presence of only a slight anomaly.

Instead, data recovery was changed to include the 300 MHz antenna. The results
were better, although the depth of penetration was still limited. Assuming a dielectric
constant of 5, based on Mound R’s matrix of sandy clay, it was originally believed that
the signals were penetrating between 4 m and 5 m below the surface. During initial
comparisons with the core sample data, it became clear that the images were only
consistent with the deposits to a depth of approximately 2.5 m below the surface.

The grid was subsequently modified to cover a 50 m, north to south, by 30 m, east

to west, area encompassing the majority of the mound summit. Only those areas in the
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southwest corner of the mound, the sloping area near the northern edge, and the tree-
covered eastern side of the mound were not imaged. Transects were spaced at 2 m
intervals and the antenna was dragged from south to north. As anomalies were displayed
on the black-and-white printout sheets, they were marked with pin flags on the surface of
the mound. Large distinct anomalies were marked with green flags while less evident or
smaller anomalies were marked with orange.

The GPR data were then returned to the David L. DeJarnette Archaeological
Laboratory where they were processed with a RADAN software package translate the
analogue data recorded in the field to a digital format.

Color printouts were generated of each transect showing the varying colors
assigned to amplitude signatures based on a 512 scan image. The profiles were then re-
examined and the data plotted by hand on topographic maps of the mound with grid
overlays. Anomalies were drawn on the maps in accordance with their transect locations.

Six clusters of these anomalies were selected, based on their image clarity and
size, for coring. Their locations, previously marked by pin flags, were marked with blue
flagging as locations to be sampled.

The twelve coring locations (Table 1) were selected based on two guiding
principles: first, a good representative sample of the entire mound was necessary to be
able to examine the internal construction sequences at the largest and most general level.
This involved six samples intended to provide broad areal stratigraphic evidence of the

mound. In addition, the anomalies located by the GPR provided locations for the
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Table 1. Well Locations on Mound R Grid.

WELL COORDINATES  North R East GRID
1 25.0210 R 34.8785 C-4
2 45.0807 R 34.8077 E-4
3 64.8157 R 34.8261 G-4
4 25.0764 R 54.8130 C-6
5 44.9640 R 54.4723 E-6
6 65.0027 R 54.7807 G-6
7 43.2681 R 36.6697 E-4
8 36.1441 R 37.6137 F-4
9 68.1942 R 41.8077 G-5
10 67.8555R 47.9295 _ G-5
11 47.1738 R 61.8459 E-7
12 69.8415 R 32.3367 G-4

remaining six core samples, the underlying idea was that core sampling might provide
insight into the nature of anomalies that appeared on the GPR generated grid and that
might offer information about modifications to the internal matrix of the mound.

Each of the twelve coring locations was divided into one 122 cm by 10 cm and
four 152.4 cm by 10 cm sections as was required by the auger mechanism of the drilling
rig used for the core sampling. This potential overall depth of 731.6 cm assured the core
samples would penetrate deep enough to establish pre-mound soils for later comparative
analysis. The final result was the extraction of 60 individual core sample sections taken
from 12 coring locations systematically placed around the summit of Mound R. Coring
was accomplished with the use of a large mobile drilling rig and crew provided by
Technical Drilling Services, Inc. of Knoxville, Alabama. Preliminary examination of

Mound R by Britette Lee, President of Technical Drilling Services, Inc., and Curtis Lee,
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Vice President and head of drilling operations, suggested that the use of the rig would not
adversely affect the mound.

The rig consists of a Central Mining Equipment (CME) 75 High Torque drilling
unit mounted on a GMC Top Kick chasis with a tandem axle. The complete rig weighs
approximately 43,000 Ibs. A tractor was used to anchor a tow cable for the rig’s winch to
reduce the likelihood of slipping and damaging the southern ramp.

Once on the mound’s summit, the rig was positioned over the predetermined well
locations and the auger was prepared (Figure 5). The auger consists of multiple parts:
The lucite sampling tube, the sampler itself, and the actual auger sections. The five foot
lucite sheaths, or sampling tubes, are placed within the hardened steel sampler, the
threaded ends screwed on, and placed inside the auger. Then the entire contraption is
attached to the drilling unit shaft (Figures 6 and 7).

The rig is fitted with a clutch control system, similar to a standard transmission in
an automobile. This offers the drilling crew variable boring speeds depending on the type
of soils/sediments encountered. The drilling went deep enough to ensure that we would
achieve sterile sub-mound soils and have examples of the mound’s base in each sample.

When the cores were removed from the sampler, they were immediately capped
and taped, then labeled for provenience. The by-product of the sampling were the
cuttings. These are roughly analogous to shavings produced when drilling into wood.
The cuttings were separated for each sample interval and placed into plastic bags for

water screening. All sediments recovered in the cuttings were water screened through



Figure 5. Drilling Rig at Core Sample 1.
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Figure 6. Schematics of the Continuous Sampling System.
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Figure 7. The Auger Bit and Drilling Rig,

6 mm wire hardware cloth to attain cultural materials. These materials were analyzed and

are presented here in an appendix.
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Initially, it was hoped that artifacts from the cuttings of each section would be
separate from those of the underlying deposits. Following the analysis, it became clear
that this was not the case. Instead, the action of the auger and, undoubtedly, the mixing
of chronologically discrete artifacts within the mound fill itself, resulted in limited
information regarding Mound R’s stages of construction. They simply supported the idea
that artifacts from as early as the Moundville 1 phase and as late as the Moundville Il
phase exist within Mound R's fill.

Once the coring was completed and the wells were abandoned they were filled to
within 1.5 m of the surface with a filtration media or white sand, to ensure recognition as
historic modification by future investigations. The sand was then covered with bentonite
pellets. The pellets swell when hydrated and act to seal the well. Finally, grout was
poured in to fill the remainder and to ensure against direct water damage.

Following field investigations, the samples were returned to the David L.
DeJarnette Archaeological Laboratory at Moundville for storage in preparation for
analysis. Each core sample section was bisected along its long axis by first scoring the
lucite sheath on a table saw, then cutting the sheath open with a knife, and finally splitting
the sample into two halves with a knife. The sections of the bisected core samples and the
GPR data comprised the materials analyzed for the purpose of this project. Each section
was labeled with hyphenated numbers. The first number in the sequence denotes the core

sample while the second is for the section. The sections are numbered from top {mound
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summit) to bottom (submound soil). For example, the section containing the uppermost
deposits of Mound R in Core Sample 1 is listed as CS 1-1.

The profiles evident in each of the bisected samples appear as strata revealing
separate instances of modification to the morphology of Mound R. These apparent
modifications are the result of both human and natural processes acting upon the various
mound summits and fill deposits which previously existed. Through macro- and
microscopic examination of the matrix of the soils/sediments and comparisons of the
strata of the core samples, the differences between sediments of natural and artificial
modification were observed and recorded. The granular matrix of the sediments,
modified within the context of the mound by exposure to surface processes {such as
living floor activities or summit exposure to natural elements) and various other human
activities (including such factors as midden formation or house construction activities),
were examined in an effort to differentiate them from those of the non-summit matrices.
These non-summit variations are the result of the techniques employed in the construction
of Mound R, namely basketloads of fill. These variations were differentiated and
recorded to establish strata which represent previous mound summits now buried below
the current sumnmit surface.

Recorded data of the stratigraphy from Mound R were then compared utilizing
sediment variations to establish related summit features. These features were anticipated
to appear in various forms, including house floors, middens, and zones of incipient soil

formation. Measurements recorded from the depth of the cores and depths taken from the
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coring locations across the mound summit acted as control factors for deternining
locations within the original context of the mound. Similar stratigraphic zones related in
both variety of sediments and depths were then linked to develop a picture of the internal
matrix of the mound structure. This composite image was compared to unit profiles
recorded during Knight's excavations of the western flank of the mound in 1993 (Knight
1995). The flank testing profiles represent the only other recorded stratigraphic evidence
from Mound R and act as an additional control factor for establishing related depositional
strata,

For the purpose of this project, it has been held that the larger the single-episode,
depositional zone, representing an individual episode of construction, the greater the
effort expended by Mound R’s builders. In turn, it is suggested that the greater the effort
expended, the greater the organization factors, in terms of either time or effort, necessary
for those episodes. These then may potentially be interpreted as periods of greater power
manipulation by the elite members of the Mississippian chiefdom.

Undoubtedly, the nature of mound fill has offered obstacles during analysis as
evident mixing and mottling of sediments from various episodes of mound buildin g,
basketloads of fill, house construction, day-to-day activities, and natural processes appear.
Nevertheless, inspection of the core samples has revealed that distinct stratification does
indeed exist and provides substantial evidence for separating individual episodes of

construction separated by periods of summit occupation.
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The nature of the evidence for mound dimensions present within the core samples
limits any discussion of the actual size of the various stages of construction. If it is
acceptable to incorporate Knight’s stratigraphy of his flank trench and project the position
of the remaining buried flanks of the mound, at least those not recognized in the core
samples, as outside the boundary established by the placement of the wells, some
estimates of the dimensions and volume of fill can be made.

Once completed, the data recorded were tabulated to determine stage volumes and
to estimate labor costs. The information regarding labor expenditures for each stage was
then compared to determine which episodes of mound construction required the largest
amount of human effort and which appear as minimal additions to the mound’s
morphology.

Mound building as an endeavor of physical labor has been the focus of studies to
determine the amount of sediment an individual can excavate, move, and depositin a
single day. Incorporating the experiments of Charles Erasmus (1965) and information
recorded by contractors to determine labor costs, John Muller (1986, 1997) estimates the
amount of volume an individual can move in a day at around 1.25 m®. Erasmus
experimented with Mexican laborers using digging sticks and found that 2.6 m® of fill
could be excavated and deposited within a five hour period. Muller (1986:100,
1997:273-2774) compares this with modern contractor estimates of 1.2 m® for workers
with shovels in heavy soils. He suggests that the “costs of construction” can be estimated

at around one person-day for every 1.25 m® of fill added to a mound (1986:100,



1997:274). While this may be a relatively minimal estimate, it seems appropriate
considering the nature of the sediments used in the construction of Mound R and the
likelihood that some, such as the brightly colored clays, may have been transported from

the river bank, a distance of more than 100 m.
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HAPTER 4

Terminology, Experimentation, and Methodological Explanation

This chapter explains many of the ideas behind the analysis of the GPR data and
core samples and attempts to qualify the analysis process. The examination of the core
samples reveals the presence of well stratified deposits. The stratigraphy is the result of
sediment additions used to create the large earthen structures. Several terms will be used
which must first be defined. They are commonly used words which may have more than
one meaning and are here employed to discuss the various features seen within the core
samples.

To begin, the deposits utilized to construct Mound R are made up of sediment.
Sediments are the inorganic and organic particles accurnulated by natural or human
processes (Waters 1996). We are here concerned with sediments resulting from both, but
especially those accumulated as a consequence of human activities. These are also
known as archaeosediments (Waters 1996), anthropogenic sediments (Hassan 1978), and
anthropic sediments or deposits (Gasche and Tunca 1983). Anthropogenic will be used in
much of the following text. Soils are the weathering profiles developed by the physical
and chemical alteration of preexisting sediments (Waters 1996). They are the result of in

situ development, while sediment requires accumulation in a secondary context. Soils are
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present within the core samples, but prec_i"orrﬁnantly only within the last sample sections
recovered where submound deposits were gf]countered.

The sediment texture referred to within the text was determined based on samples
taken during the bisection process. They were visually examined and manually tested for
texture following guidelines established by the Alabama Soil Survey. In addition, a hand
lens with 10x magnification and a stereoscopic microscope were used in conjunction with
a grain size analysis card developed by American/Canadian Straigraphic and designed to
follow the Wentworth size classification scheme (see Boggs 1995:81). A Munsell color
chart was used to provide color designations.

Anomalies are the basic units recognized in the GPR data. They consist of
variations in amplitude signatures between the subject feature and surrounding matrix.
These variations are caused by changes in the sediment within the mound. As radar
energy passes through different sediments, the signal changes in accordance with the
sediment’s propensity to conduct it. These changes are recorded by the GPR unit as
variations in amplitude frequency.

Each core sample represents a portion of the vertical profile of Mound R’s
deposits. The core samples are broken into 152 cm long by 10 cm diameter sections. The
size of the sections is the result of the length of the core drilling sampler, a hollow

‘cylinder with a narrowed tip which fits inside the drilling auger. The core samples are

removed from well locations which are the positions on the mound chosen for drilling.
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The wells consist of 30 cm diameter holes produced by the drilling auger boring into the
mound. The center 10 cm diameter cordsa@ple is recovered from each well.

Chronostratigraphy refers to the stratigraphic classification nsed to differentiate
between surfaces buried at varying depths within the mound. Steno’s principle of
superposition simply states that the oldest deposits are at the bottom and the youngest at
the top (Boggs 1995). Consequently, we can refer to the relative age of sediment deposits
based on their position within the core samples. Within the samples, the basic
chronostratigraphic units are layers or strata. These strata are the result of complete
episodes of construction and occupation of the mound’s sequence of summits as well as
individual basket loads of sediment utilized to build the mound. They also include
historic alterations to the mound’s upper one meter. Layers and strata will be utilized
synonymously to discuss the varying bands of sediment within the samples. The layer
closest to the existing summit surface of the mound will be referred to in the text as the
modern humus layer. This layer represents an O horizon or surface horizon consisting
predominantly of organic material.

A break is used to explain a distinct vertical change in sediment appearance
within the core samples. They are the contacts between different layers or strata. Breaks
do not necessarily refer to the contact of separate episodes of construction. They are
simply the places within the samples where sediments of different color, texture, or

sorting contact one another.



54

A stage refers to an individual full episode of construction that either began by
building upon sub-mound deposits or by, adding to an existing summit. A stage is a
planned initial construction or enlargement of the mound. Tt is composed of one or more
layers and a buried summit. A summit refers to the horizontal uppermost surface of the
mound which acted as a living surface or a break between episodes of construction.
Buried summits are those which have experienced additional modification in the form of
overlying sediment additions to the mound. Because the current summit of Mound R is
the result of historic modification, the sediments involved in this last addition to Mound
R are not considered a stage.

An episode of construction refers to both the labor required to build each stage of
the mound as well as the material utilized, such that Stage  is the end result of Episode &
where ¢ person-days were expended and d cubic meters of fill were deposited.

The flank of the mound refers to the slopes that exist between the summit or
surface of any stage of construction and the natural ground surface surrounding the base
of the mound or another underlying flank. These slopes have been altered both naturally
and artificially as a result of mound building, weathering, and historic reconstruction
activities. They are sometimes represented in the samples by sorted deposits where water
activity has resulted in down slope sediment migration.

The recognition of each summit is based on a process of elimination. The contact

of layers represents the differences of deposited material. Those contacts with dynamic
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breaks and no intermixing of upper and lower deposits appear different from those where
a potential stable surface (summit) was nO&developed.

The most obvious markers between stages come from those areas where organic
material was burned. The charcoal left behind forms a lens, usually less than 2 cm thick
and underlain by material that includes fired clay. The heating of the summit sediment by
the fire alters its appearance and structure. Conglomerations of sand, mud, and clay
particles in gravel size fragments, similar to un-tempered pottery sherds, are formed and
become evident in the underlying sediment. Included with this material is daub from
structures which also becomes fired. The latter is difficult to distinguish from the fired
clay of the summit in the core sample profile, except that it is often found intermixed
within a lens of charcoal. Thanks to the effects of gravity and the sequence of building
collapse on burned material, the daub of the upper portion of the structure falls atop the
charcoal from the lower portion of the structure and, in turn, is covered by more charcoal.

In instances where organic material was not present in enough quantity to leave
behind a lens of charcoal following burning, other means for determining buried summits
is necessary. The stable summit of a mound would necessarily have had to have
undergone some form of leveling process to develop a relatively flat surface, Whether
this comes in the form of dumping basketlaods strategically between other loads or
spreading and leveling basketloads, the result is a relatively flat surface. Compaction of
this surface then begins, first by the builders and then by its occupants as they walk over

the summit. Since episodes of construction consists of sediment from various sources,
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rather than a single location, the summit should appear as a relatively compact and
somewhat mottled layer with the precedih&}ayers being a series of homogeneous strata
designating basketloads. In addition, the intermixing of the summit with overlying
deposits should be relatively limited. Although the effects of pedoturbation are an
undeniable factor, the contacts should remain relatively intact because of the summit’s
compact nature.

All of these factors were considered as potential indicators of buried summits.
Their recognition was, and still is, considered relatively speculative and cannot be shown

as fact withont actual excavation or other, as yet undetermined, means.

Experimental Mound

In an effort to see to just what extent the various factors would have on sediments
and how they would appear in a core sample, a simple experiment was designed to
recreate mound deposits. A 68 L (18 gal) plastic tub was filled with 40 cm of various
sediments and features, then a core sample was taken from the center and bisected.
During the filling, each stage was measured and recorded. A lucite sheath was driven
into the deposits and the sample was bisected, photographed, and profiled.

The first stage consisted of 2 cm of 10 YR 4/3 brown sandy clay. The surface was
dampened and compacted.

The second 15 cm thick stage consisted of: a layer of uncompacted, dry, 10 YR

5/4 yellowish-brown, sandy clay; a second layer of uncompacted, damp, 7.5 YR 4/4
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brown, very fine sandy clay; a third layer of uncompacted, dry, 10 YR 5/4 yellowish-
brown, sandy clay; and finally, a fourth layer of damp, 7.5 YR 4/4 brown, very fine sandy
clay. The surface of this final layer was compacted.

The third stage consisted of 7 cm of dry 10 YR 6/3 pale brown sand. The sand
was not compacted.

The fourth stage consisted of 10 YR 4/4 dark yellowish brown sandy clay. The
sediment was dampened, leveled, and only slightly compacted.

The fifth stage consisted of 10 YR 6/6 brownish yellow-mottled clay. The clay
was mixed with water to form a thick solution, poured atop the fourth stage, and
compacted. The surface was allowed to dry before a fire was built to simulate a burned
structure. The fire burned for 30 minutes and the coals allowed to cool before the next
layer was added.

The sixth stage consisted of slightly damp, 10 YR 5/4 yellowish-brown, sandy
clay. The surface was compacted forming a 4 ¢cm layer.

The seventh, and final layer, consisted of 4 cm of more 10 YR 5/4 yellowish-
brown sandy clay mottled with 10 YR 4/2 dark, grayish-brown, sandy clay. The surface
was then saturated with water and allowed to sit for two days.

A clear Jucite core sampling tube was then hammered into the deposits. The
difference in the penctration technique in comparison to the core drilling rig is obvious,

but it still only resulted in 2 cm of compaction or about five percent.
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The core sample was removed by bisecting the entire plastic tub. The profile of
the tub was examined and the core sample{:‘xtracte‘d. The lucite sheath was then cut open
and the sediment sample bisected (Figure 8).

The results are as follows:

The first stage was easily discernable from the first layer of the second stage by
both feel and color. The compaction of the first layer was evident both during the
bisection process and by taking a trowel and scraping along the long axis of the sample.

The colors of the layers within the second stage were obvious and the fact that
none were compacted caused some intermixing of the breaks between layers, less than
0.3 cm of downward movement.

The sand and pale color of the third layer were also obvious. Because of the
texture difference and the compaction of the underlying deposits, intermixing was
virtually nonexistent at the lower contact. However, the overlying, dark, yellowish-brown
sandy clay did migrate into the upper contact of the sand deposit. Again, the difference in
grain size was a factor.

The fifth stage, the simulated burned structure, was the only layer that changed in
appearance. The color changed from a mottled 10 YR 6/6 brownish yellow to 2.5 YR 4/6
red. The layer, especially at the surface, bécam.e very hard and remnant charcoal flecks
provided evidence of the fire. No intermixing of the overlying deposits occurred.

The sixth and seventh stages were virtually identical in color. The major

difference was the compaction of the surface of the sixth layer, Again, the difference



Stage 7

Stage 6

Singe 5

Stagz 4

Stape 3

Sluge 2

Stage 2

Stage 2

Rage 1

39

10 YR 5/4 Yellowish Drown Sandy Clay Montled with 10 YR 4/2

Dark Grayish Arown Sandy Clay

10 YR 5/4 Y ellowish Brown Sandy Clay

Burned Surfaca 2.5 YR 446 Red Fired Clay and Chrvoal
Origimily {0 YR 6/6 Brownish Vellow Muottled Clay

10 YR 4/4 Dork Y cllowish Broun Sandy Clay Slightly Compsctad

10 YR 6/3 Pale Brown Sand

75 ¥R 44 Brown Vary Finc Smdy Clay Compactad

10 YR 5/4 Yelluwish Brown Sendy Clay

7.5 YR 4/4 Brovn Very Fine Sandy Clay

10°YR 5/4 Yeilowish Brown Smndy Clay

10 YR 473 Brown Sandy Clay Compacted
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could be felt during the bisection process and by running a trowel over the surface, but
little indication could be seen simply by;_éx@nin-ing' the location of the known break. The
major tell-tale marker was a crack which formed at the break during transport of the
sample.

The experiment helped to allay several fears. First, those breaks which included
similar color sediment could be differentiated based on compaction. This is, of course,
assuming that the turbation of the deposits is limited and that they are virtnally unchanged
from their original deposition, a common factor in all of the core sample analysis,

Second, those surfaces between deposits which were not compacted resulted in more
intermixing of sediments than the compacted surfaces. Third, the heating of a mound

summit results in color and texture change which is apparent in the core samples.
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HAPTER 5

Stages within Core Samples

Each of the core samples was analyzed and recorded according to the layers and
breaks that appeared. Based on the nature of the strata and breaks, they were separated
into those representing layers within stages and then combined into stages of construction
divided by buried summits. The locations of the core samples were then compared to
determine similarities and differences within the same stage (Figure 3). Each stage is
presented below as it appears within the designated core sample. Digital images were
taken of each of the core sample sections. They are included on a CD in the Jjacket of this

work. An index for the samples is provided in Appendix C.

Core Sample 1 (CS 1)

CS 1 includes 17 recognized breaks in sediment stratigraphy within the 672 cm
sample. Strata range in thickness from 1 cm to 115 cm and include slope and summit
deposits. Submound deposits consist of yellowish-brown sandy clay overlain by 19 cm of
grayish-brown buried humus,

Stage I consists of 18 cm of mound fill capped by two sloping layers of grayish-

brown and brown sandy silt (Figure 9).
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Slope Deposits

CS514-2

Figure 9. Slope Deposits of Stage I in Core Sample 1.

Stage II consists of a 216 cm addition to the mound raising the structure to 2.34 m
above the submound ground surface. Sediments include yellowish-brown, brown, and
grayish-brown sandy clay capped by gray sandy clay and ash and a 1 cm layer of heated
yellowish-red sandy clay with charcoal flecks.

Stage Il includes 115 cm of heavily mottled yellowish-brown sandy clay overlain
by 34 cm of gray sandy clay with charcoal flecks, fired clay inclusions and potsherds.
The overlying sediments consist of midden deposits. Mound R was raised to 3.83 m

above ground surface.
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Stage Il is intruded upon by a feature which extends from approximately 35 cm
below the surface (cmbs) to 128 cmbs. ~Wi§}1in the 93 cm stage, the mottled grayish-
brown sandy clay is extensively mixed. At the upper contact of the feature, Mound R
stood 4.76 m above ground surface.

The remaining 35 cm deposits consist of historic plow zone, a thin layer of

restoration fill, and a modern humus layer,

Core Sample 2 (CS 2)

CS 2 includes a series of 21 strata within the 683 cm sample. The strata range in
size from 1 cm to 116 cm and include a series of buried summits. Submound deposits
consist of yellowish-brown sandy clay overlain by a 16 cm grayish-brown humus zone.

Stage I includes the lowest 1.34 m of Mound R. The deposits include 105 cm of
directionally uniform sloping sediment with varying distinct layers of reddish-yellow,
brownish-yellow, pale brown, and gray sandy clay. The upper layer of Stage I includes
charcoal flecks.

Stage Il consists of 96 cm of mottled, brown sandy clay capped by a distinct
brown sandy clay layer raising Mound R to 2.3 m.

| Stage HI includes approximately 78 cm of mound fill with a pale grayish-brown
sandy clay cap. Atop this is a 3 cm Jayer of mottled, brown sandy clay and a 3 cm layer
of red fired clay. Charcoal was not noted within this 3 cm strata of fired clay. Stage III

raised Mound R to 3.14 m above the ground surface.
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Stage IV is an approximately 113 cm addition to Mound R. It includes 95 cm of
mound fill capped by 18 cm of dark grayisk;:brown'sandy clay midden. Again, fired clay
is present near the upper contact. Mound R was 4.27 m tall at the completion of
~ Stage IV.

Stage V consists of 43 cm of grayish-brown and mottled, grayish-brown sandy
clay mound fill intruded upon by historic plow zone. The upper 58 cm of the core
sample consists of historic plow zone, 12 cm of yellowish-brown restoration fill, and

modern humus.

Core Sample 3 (CS 3)

CS 3 includes a series of 67 recognized strata. The sample consists of 683 cm of
fill and submound soils. Submound material consists of yellowish-red sandy clay
overlain by grayish-brown premound humus.

Stage I consists of 291 cm of fill and summit materials. The stage begins at
355 cmbs and is capped by yellowish-brown sandy clay at 264 cmbs or 2.91 m above the
base of Mound R. Stage I includes 32 recognized layers and represents an unusually
varied episode of building. Sorted sand deposits overlie a 5 cm layer of fired clay and
charcoal and its red sandy clay cap.

Stage I is an approximately 136 cm addition to the mound. Again, deposits are

extremely varied with 23 individual bands of varying sediment. The stage is capped by a
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lens of charcoal and fired clay at 128 cmbs to 130 cmbs (Figure 10). Mound R was raised
to 4.27 m by the completion of Stage II.. Y

Stage Il is relatively small in comparison. It consists of approximately 21 cm of
mottled grayish-brown and brown sandy clay raising the mound to 4.48 m above ground
surface. The upper contact of the stage includes charcoal and fired clay.

Stage IV consists of another relatively small addition to Mound R. Deposits
include approximately 22 cm of light, olive-brown and brown mottled sandy clay. The
stage is intruded upon by the historic plow zone, 43 cm of mound restoration fill, and a

modern humus layer.

Core Sample 4 (CS 4)

CS 4 measures 682 cm and includes 23 strata. Submound materials consist of
mottled, yellowish-brown sandy clay capped by grayish-brown submound humus.

Stage I consists of 52 cm of mound fill. The lowest contact consists of banded,
water sorted, very pale brown, gray, and white sand overlain by a brown sandy clay lens
and light, brownish-gray sandy clay. Above this layer is another white sand lens. The
stage ends with a sloping, midden-like, brown, very fine sandy clay with charcoal flecks
and sherds of type Bell Plain. This layer is capped by a brown clay lens. These deposits
exhibit a consistent slope.

Stage I consists of 66 cm of sloping deposits (Figure 11). The lowest contact

consists of light, yellowish-brown, silty clay with a relatively level upper interface. This
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Clay Lens

Charcoal
Bumed

Surface

Heated Sandy Clay

C53-2-5

Figure 10. Charcoal and Fired Clay at the Summit Contact of Sfagé Il in Core Shrﬁjﬁle 3.

Clay Lens

Slope Deposits

CS 4-4-3

Figure 11. Southern Slope of Stage II in Core Sample 4.
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is overlain by more level deposits of grayish-brown mottled sandy clay. Above this, the
deposits again slope in a consistent directien and are made up of very pale brown sand
mottled with gray sandy clay with relatively heavy charcoal content. This layer is
overlain by gray sandy clay banded with white and very pale brown sand with charcoal at
the lower contact. The addition of Stage I raised Mound R to 1.18 m above ground
surface.

Stage Il is a much larger episode of construction, including 211 cm of mound fill.
The deposits include midden-like fill of mottled, grayish-brown sandy clay with fired
clay, charcoal flecks, and clay inclusions. The uppermost layer consists of gray sandy
clay and ash and raised Mound R to 3.29 m above the ground surface.

Stage IV consists of 19 cm of water-sorted, brown sandy clay banded with dark
brown sand. Stage IV is intruded upon by overlying grayish-brown, sandy clay, midden-
like deposits replete with charcoal flecks and brown sandy clay inclusions. The intrusive
feature is, in turn, truncated by historic plow zone at 93 cm below the surface. The plow
zone is capped by approximately 10 cm of restoration fill and modern brownish-gray

humus.

Core Sample 5 (CS 5)
CS 5 also measures 682 cm. Submound materials consist of reddish-yellow sandy

clay overlain by grayish-brown submound humus. CS 5 consists of 30 recognized strata.
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Stage I consists of a relatively large episode of construction. It includes
approximately 218 cm of gray, brown, rédc{ish-broivn, and yellow sandy clay, clay, and
silty clay. The upper layer consists of mottled, yellow sandy clay with charcoal fleck
inclusions.

Stage I consists of 114 cm of yellowish-brown and mottied, brownish-yellow
mound fill. The uppermost layer consists of brown sandy clay with large fragments of
fired clay with sloping, water-sorted deposits near its basal contact. The addition of Stage
IIraised Mound R to 3.32 m above ground surface.

Stage III includes 110 cm of mound fill and summit material. It consists of 87 cm
of mottled, yellowish-brown sandy clay capped by 23 cm of yellow and dark brown clay
bands capped by brown sandy clay with fired clay and charcoal inclusions. Mound R was
4.42 m tall at its completion.

Stage IV consists of grayish brown sandy clay midden deposits. The stage is
truncated at approximately 80 crbs by the historic plow zone. The historic plow zone is

overlain by 25 cm of restoration fill overlain by dark brown modern humus.

Core Sample 6 (CS 6)
CS 6 measures 689 cm in length and includes 28 recognized strata. Of the 689 cm
sample, 576 cm represent mound deposits. Submound materials include yellowish-red

sandy clay overlain by grayish-brown sandy loam premound humus.
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Stage I consists of 291 cm of brown, yellowish-brown, grayish-brown, yellow,
reddish-brown, and white banded sandy.vbla,ys. The uppermost contact includes heated
strong brown very sandy clay.

Stage I includes a mixture of materials within 24 cm of deposits. Stage 11
contains a high amount of ash and charcoal throughout. Again, the uppermost layer
includes heated deposits at its upper contact with sorted sand and silt near its basal
interface. Stage I raised Mound R to 3.15 m above ground surface.

Stage I represents a 49 cm addition to Mound R. The majority of the fill within
the stage consists of light, yellowish-brown to grayish-brown mottled, sandy clay overlain
by a 1 cm layer of brownish-gray sandy clay with fired clay near the upper contact and
sorted sand and silt at its base. The addition brought Mound R to 3.64 m above ground
surface.

Stage IV consists of 141 cm of mound fill and summit deposits. Within the stage,
102 cm consists of heavily mottled, brown sandy clay with fired clay and charcoal
inclusions. These deposits are overlain by approximately 39 cm of banded sediments.
Each of the bands includes charcoal and/or fired clay. The uppermost layer is a red clay
lens bringing Mound R to 5.05 m above ground surface.

Stage V consists of 11 ¢cm of brown sandy clay mound fill truncated by the
historic plow zone. The remaining 60 cm of the mound consists of this historic plow
zone, approximately 10 cm of yellowish-brown, sandy clay restoration fill, and modern

humus.
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Core Sample 7 (CS 7)

CS 7 measures 699 cm and include§‘28 recognized strata. Submound materials
consist of reddish-brown sandy clay overlain by grayish-brown, sandy clay loam humus.

Stage I consists of approximately 216 cm of mound fill. Deposits include banded,
brown, yellowish-brown, light reddish-brown, and light yellowish-brown sandy clay and
fine sandy clay. The uppermost 22 c¢m of the stage includes sorted sand and sandy clay
deposits overlain by a cap of brown clay with charcoal and fired clay inclusions.

Stage Il includes 54 cm of brown, mottled sandy clay underlain by pale yellowish-
brown clay and overlain by four separate layers of sediment with relatively high charcoal
content in the lowest and highest deposits. With the addition of Stage I, Mound R was
ratsed to 2.7 m above the ground surface.

Stage Il begins with a series of alternating bands of brown, yellowish-brown, and
pale brown sandy clay mound fill. Approximately 88 cm of mound fill was used in the
construction of Stage III. The uppermost deposit consists of light yellowish-brown sandy
clay with white sandy clay root stains. Mound R was 3.58 m tall at the completion of
Stage ITI.

Stage IV consists of brown sandy clay with red and white clay inclusions overlain
by midden and mound fill of gray sandy clay with charcoal flecks and fired clay
inclusions and ash near the upper interface. The stage includes 105 cm of mound fill

raising the structure to 4.63 m above the ground surface.
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Stage V includes 30 cm of mottled, yellowish-brown sandy clay mound fill
truncated by the historic plow zone. Abdveg‘the plow zone is 42 cm of yellowish-brown,

sandy clay, restoration fill and 13 cm of modern humus.

Core Sample 8 (CS 8)

CS 8 includes 711 cm of material and 33 recognized strata. Submound materials
consist of yellowish-red sandy clay overlain by 22 cm of grayish-brown, sandy clay loam
humus.

Stage Lincludes 229 cm of banded sediments. Ranging from light yellowish-
brown to gray sandy clay, the deposits vary from 62 cm to 2 cm in thickness., The
uppermost portion of Stage I is overlain by disturbed deposits of Stage II

Stage II consists of 63 cm of deposits relatively rich in charcoal and ash content.
Between 304 cmbs and 310 cmbs, an intrusive feature is present with parallel sloping
sides and a rounded base. This is overlain by sorted sand deposits and a pale yellow clay
raising Mound R to 2.92 m above ground surface..

Stage IIT consists of 64 cm of mottled brown and light, yellowish-brown sandy
clay overlain by brown clay and summit deposits of mottled, grayish-brown sandy clay
and a 1 cm layer of red sandy clay. At the completion of Stage I, Mound R stood
3.57 m tall.

Stage IV includes mottled, yellowish-brown sandy clay overlain by midden

deposits of mottled, brown sandy clay with charcoal and fired clay inclusions. The
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160 cm of mound fill are truncated by the historic plow zone at 65 cmbs. The plow zone

is overlain by 20 cm of restoration fill andd4 cm of modern humus.

Core Sample 9 (CS 9)

CS 9 measures 702 cm in length and includes 56 recognized strata. Submound
deposits consist of mottled, yellowish-red, brown, and reddish-brown sandy clay overlain
by brown sandy clay humus (Figure 12).

Stage [ consists of 273 cm of mound fill and summit deposits. A series of 19
layers are recognized within Stage I alone. These include brown, reddish-brown,
yellowish-brown, and gray sandy clay deposits. The uppermost layer consists of white
sandy clay mottled with gray sandy clay.

Stage II consists of 10 relatively narrow strata measuring a total of 26 cm. These
layers include strong brown to yellowish-red, grayish-brown, and white sandy clay
sediments. The uppermost contact of the stage appears to be overlain by intrusive
material. The overlying deposits include a series of banded, water-sorted, sandy clay
sediments. At the base of the intrusion, Mound R is 2.99 m above the ground surface.

Stage HI includes 139 ¢m of sediment. The deposits truncate those of Stage I and
include sorted sandy clay. The uppermost layers of the stage includes bands of sand and
ash, as well as fired clay inclusions. Stage III raised Mound R to 4.38 m above the

ground surface.
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Stage 1 Mound Fill

Break

Premound Humus

C59-5-7

Figure 12. Contact Between Mound and Submound Deposits in Core Sample 9.

Stage IV also begins with a layer of water sorted deposits. Pale brown sand of the
lower stratum is overlain by dark, grayish-brown sandy clay and brown, yellowish-brown,
and grayish-brown sandy clay deposits. Stage IV’s 22 cm of mound fill also appears to
be intruded upon by the overlying deposits of Stage V. At the contact of Stage IV and the
intrusive feature, Mound R stood 4.6 m above the ground surface.

' Stage V consists of 30 cm of grayish-brown clayey sand truncqted by the historic

plow zone deposits, 19 cm of restoration fill, and modern humus layer,
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Core Sample 10 (CS 10)

CS 10 includes 53 recognized stratg within the 711 cm sample. Submound
material consists of strong brown sandy clay overlain by grayish-brown, sandy clay
humus.

Stage I consists of 37 recognized strata forming 257 cm of mound fill and summit
deposits. The layers range in thickness from 1 cm to 24 cm. The lowest deposit includes
a relatively high amount of ash in a gray, sandy clay matrix. The layers which make up
the stage include very pale brown, pale yellow, gray, and brown sandy clay overlain by a
1 cm thick red fired clay lens.

Stage II begins with a layer of water-sorted sediment overlain by mottled,
yellowish-brown, brown, and pale yellowish-brown sandy clay deposits measuring a total
of 185 cm. The uppermost layer consists of brownish yellow sandy clay with a relatively
high concentration of manganese nodules. At the completion of Stage II, Mound R stood
4.42 m above the ground surface.

Stage II1, the last stage recognized in the sample, consists of 70 cm of midden
truncated by historic plow zone. The midden deposits include grayish-brown, very pale
brown, and brown sandy clay, as well as brown clay mottled with yellowish-brown clay.
The plow zone measures to 77 cmbs and is overlain by 20 cm of restoration fill and

12 cm of modern humus.
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Core Sample 11 (CS 11)

| CS I1 includes 35 recognized strata and measures 670 cm. Submound materjals
consist of reddish-yellow sandy clay and yellowish-brown sandy clay overlain by grayish-
brown sandy clay humus.

Stage I consists of approximately 202 cm of brown, gray, light brownish-gray, and
Light gray mottled sediments. The uppermost layer consists of pale brown sandy clay
with a relatively high concentration of manganese nodules.

Stage II consists of 120 cm of mound fill overlain by Ttcm of brown sandy clay
with charcoal flecks and fired clay inclusions and heated, reddish-brown sandy clay.
Stage II's completion raised Mound R to 3.33 m above the ground surface.

Stage Il includes 103 cm of sediment. Deposits include pale brown very sandy
clay, mottled, reddish-brown and yellowish-brown sandy clay, and brown very sandy
clay. The uppermost deposit consists of pale brown sandy clay and raised Mound R to
4.36 m above the ground surface.

Stage IV consists of 14 cm of grayish-brown sandy clay midden deposits truncated
by the historic plow zone. Here, the plow zone includes a relatively high quantity of
charcoal inclusions, as well as potsherds. The plow zone is overlain by 42 ¢m of

yellowish-brown, sandy clay restoration fill overlain by 12 cm of modern humus.
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Core Sample 12 (CS 12)

CS 12 consists of 705 cm of matérigl divided among 42 recognized strata.
Submound materials include reddish-yellow sandy clay overlain by grayish-brown sandy
clay humus.

Stage I consists of 245 cm of mound fill overlain by light, brownish-gray sandy
clay with a relatively high mica content. The stage fill consists of 23 layers of sediments
including mottled very pale brown sandy clay, reddish-yellow sandy clay, yellowish-
brown sandy clay, and mottled yellow very sandy clay.

Stage II consists of only 11 cm of pale yellow very sandy clay mottled with
yellowish-brown sandy clay with charcoal inclusions overlain by strong brown sandy clay
with some charcoal fleck inclusions. The stage is intruded upon by the overlying
sediments of Stage II. At the contact of Stage IT and the Stage TII intrusion, Mound R
stood 2.56 m above the ground surface.

Stage Il consists of 151 cm of brown and yellowish-brown, mottled sandy clay
overlain by 12 cm of brown sandy clay, reddish-brown, heated sandy clay with fired clay
inclusions, yellowish-brown heated clay, and dark brown clay with charcoal inclusions.
Eight recognized strata exist within the 163 cm stage. At Stage III's completion, Mound
R stood 4.19 m above the ground surface.

Stage IV consists of 73 cm of heavily mottled midden fill overlain by grayish-

brown sandy clay with charcoal and fired clay inclusions. Stage IV is intruded upon by
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the overlying historic plow zone. Restoration fill consists of 23 cm of yellowish-brown

sandy clay overlain by 15 cm of modermn. hu;mus.
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CHAPTER 6

Ground-Penetrating Radar Data

The data analyzed following the completion of the GPR survey revealed a number
of anomalies within each transect. These were transposed to a map of Mound R with the
summit grid overlain (Figure 13). Each transect was drawn and anomalies occurring
within each transect were designated by general size. Depth of penetration was
determined to be approximately 2.5 m below the surface limiting the viability of anomaly
recognition to within the upper half of the Mound R.

Several clusters of anomalies were noted within the GPR grid (Table 2). These
clusters dictated the remaining six locations cored in accordance with the second
sampling strategy. In several instances, overlap occurred where cores of the first
sampling strategy were located and drilled within the recognized anomalies. The GPR

data were then compared to the core samples that penetrated each anomaly cluster.
Anomaly Clusters

The first cluster (1) recognized was situated in the west-central portion of the

mound. It extended from the edge of the GPR grid along Transect 0, from 28R30 north to

78
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Plotted on GPR Transects

Figure 13. Anomaly Clusters
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Table 2. Ground-penetrating Radar Transect and Cluster Coordinates.
GPR BEGIN COORDINATES | END COORDINATES | ANOMALY |
+ TRANSECT (North R East) & (North R East) CLUSTER

0 20R30 70R30 1 AND 2
1 20R32 70R32 1 AND 2
2 20R34 ' 70R34 1 AND 2
3 20R36 70R36 1 AND?2
4 20R38 70R38 1 AND 2
5 20R40 | 70R40 2

6 20R42 70R42 2

7 20R44 70R44

8 20R46 70R46 3

9 20R48 70R48 3

10 20R50 7O0RS50 3

i1 20R52 70R52 3

12 20R54 70R54 3 AND 4
13 20R56 TOR56 3 AND4
14 20R58 70RS58 3 AND 4
15 20R60 70R60 4

44R30, east to Transect 3 at 37R40 and south to 30R40°. The cluster was intended to be
penetrated by two core samples, CS 2 and CS 7.

The location of the anomaly cluster in the central portion of the mound suggested
the possibility for the presence of buried architectural remnants, namely burned house
floors. The relatively small size of the cluster, approximately 16 m by 7 m, strongly
influenced this possibility.

The second cluster (2) occupied much of the northwestern quarter of Mound R.

The high amplitude signature was consistent across a relatively large area, extending from

*  The grid reference points are labeled in a manner consistent with that established for the 1993 excavation.

The first number in the sequence refers to the distance in meters north of the southern baseline, the “R” refers
to right of the west baseline, and the second number refers to the distance in meters east of the west baseline.
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70R30 south to 60R30 east to 55R42 and again north to 70R42 (Figure 14). Four core
samples (CS 3, CS 8, CS 9, and CS 12)-.Wa£p designated to penetrate the cluster.

The printouts of Transects 0-6 showed the presence of the anomaly cluster within
only the northwest corner of the mound. The profile displayed layers of stratigraphy
overlapping one another. The image was suggested to possibly represent a small isolated
secondary mound built atop an earlier stage (Figure 15).

The third cluster was also noted in the northern portion of the mound. The
northeast corner revealed several varying signatures, all within a 24 m by 21 m area.
Extending south from 70R46 along Transect 9 to 65R46, southeast to 49R 56, and north to
beyond the edge of the grid at 70R56, the anomalies were clustered based on their close
proximity. They appeared in Transects 8-15. Two cores (CS 6 and CS 10) were intended
to penetrate this group (Figure 16).

The varying nature of the anomalies within this cluster caused no end of
consternation. It was put forth that the variations could be the result of a clustering of
C.B. Moore trial holes, or possibly midden deposits extending towards the northern flank.

The fourth, and final, cluster of anomalies existed in the southeast corner of the
mound near the eastern edge of the grid. They extended from 40R54 south to 27R54,
southeast to 22R58, and northeast to slightly east of the edge of the grid at 50R60.
Transects 12-15 contained anomalies of this cluster. CS 11 was established to penetrate
the eastern edge of this area. The presence of the treeline blocking much of the eastern

portion of Mound R was considered as a possible source for the slightly varying high



Figure 15. High Amplitude Anomaly Cluster | (Transect 3),



Subject Anomaly

Figure 16. Anomaly Cluster 3 (Transect 9.

amplitude signatures of the anomalies here. However, the relatively large size of each
anomaly suggested a different cause than root disturbance (Figure 17). It was also
considered feasible that the anomaly was linked to the proximity of the mound to the

ravine to its east.

GPR and Core Sample Data Comparison
The first cluster of anomalies was penetrated by CS 2 and CS 7. In comparing the
core data, the uppermost intact deposits of CS 2 consist of Stage V mound fill while in

CS 7 the deposits appear as Stage V midden-like, yellowish-brown sandy clay mottled



Figure 17. Anomaly Cluster 4 (Transect 13).

with grayish-brown sandy clay. Below each of these deposits was a distinct layer. The
buried summit of Stage IV included a heated surface complete with charcoal and fired
clay. Each of the cores revealed a Jayer of dark gray to gray sandy clay with a fired clay
surface and charcoal inclusions.

The second anomaly cluster, within the northeast corner of the mound, was
penetrated by CS 3, CS 8, CS 9, and CS 12. CS 3, CS 9, and CS 12 show a similar
heated surface between 122 cmbs and 139 cmbs. Each of these is the uppermost deposit
of Stage IIl overlain by mound fill of Stage IV. In the case of CS 9, the Stage V mound

.

1l also overlies the buried summit. However, In CS 8, a similar heated surface is noted
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at 225 cmbs. The depth of the deposit does not correspond well with that of the other
samples. The location of the core sample,¢§6.1R37.6, is only 8.7 m south of CS 3. If the
two surfaces are, indeed, contemporaneous Stage I deposits, the burned surfaces noted
in CS 3, CS 9, and CS 12 are situated on an elevated surface above that recognized in CS
8.

The third anomaly cluster (3) was penetrated by CS 6 and CS 10. Within the first
2.5 m of CS 6, two distinct features exist. The first consists of a layer of summit deposits
between 71 cmibs and 89 cmbs. Included within this layer is a heated surface, a red clay
lens, and a black lens of charcoal and ash. Below this is the second feature consisting of
a 123 cm thick layer of midden-like deposits overlying the Stage IT summit.

Within CS 10, deposits between 80 cmbs and 147 cmbs consist of similar midden
sediments. Grayish brown and brown sandy clay is intermixed with bands of very pale
brown sandy clay. Ash and charcoal exist throughout these deposits.

The fourth anomaly cluster (4), in the southeast corner of the mound, was
penetrated by CS 11. Interestingly, during the drilling of the core sample, the auger
encountered very compact, dry, sandy clay deposits. The compact and dry nature of these
sediments caused the auger bit to heat up and partially melt the exterior of tile lucite
sheath. As a result, the sheath was slightly disfigured, but the deposits contained within
showed no signs of modification from the heat.

Within the core sample, the Stage IV deposits consist of grayish brown very sandy

clay midden-like sediments. The underlying suminit, at 98 cmbs to 112 cmbs does not
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show the signs of heating recognized in many of the other cores. However, the Stage II
summit, at 201 cmbs does show signs of hgating and includes fired clay and charcoal.

In terms of revealing summits where deposits of different episodes of construction
intercept one another, the GPR data were of limited use. The stratification noted within
the GPR profiles is not consistent with the information displayed in the core samples.
However, the recognition of burned surfaces and relatively extreme changes in deposits
does bode well for the recognition of stages by the GPR. Each of the four designated
anomaly clusters was related to factors which occur on mound summits. The burning of
the surfaces of summits dramatically alters the nature of the sediments within close
proximity of the surface. These changes are recognized by changes in energy propagation
where the sediment variation modifies the signal return time. This also holds for midden
deposits. The high organic content of these sediments, including ash and other carbon

based materials, also produce an easily recognizable change in energy propagation,
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CHAPTER 7

Stages, Fill Volumes, and Labor Expenditures

To discuss Mound R in terms of the various stages of mound fill, it is necessary to
establish a few points above and beyond nomenclature and to be willing to accept several
conditions of the analysis. The core samples recovered from Mound R provide only a
limited (10 cm wide) profile of the deposits present within the mound. Because of the
design of the core drilling sampler, 5 cm of material was lost from the tip of each core
sample. As the cap of each section was unscrewed, the deposits contained within were
discarded. This material was lost and any potential breaks within this 5 cm portion were
lost along with the sediment. However, the likelihood that the lost deposits resulted in a
miscalculation of the number of stages is considered unlikely given the relative
consistency of the number of noted stages within given areas. That certain portions of
Mound R are built in more or fewer stages than other portions is well within the realm of
possibility. A review of several mound excavations reveals the variations within mounds
in terms of the number of stages present within given areas (see Delarnette and Wimberly
1941; Lewis and Kneberg 1993:57; Knight 1995; Schrell et al. 1981).

While the core sample data suggests between four and five stages of construction
(Table 3 and Figure 18), the actually number of stages is likely between six and eight.

The location of the core samples, none of which was closer than 3 m to any edges of the
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Table 3. Average Thickness of Stage Deposits.

Sy STAGE

s

AVERAGE 236 100 104 721 43
THICKNESS '
in cm
AVERAGE 2.36 3.36 4.4 5,121 5.55
HEIGHT
ABOVE
GROUND
SURFACE
in meters

current summit of the mound, play a distinct role in explaining this discrepancy
(Figure 3).

In the nineteenth and early twentieth centuries, the majority of the Moundville site
was being cultivated in either corn or cotton. This included the summits of the larger
mounds, such as A, L, and R. By 1905, when Moore made his first visit to the site, he
noted that Mound R had a raised edge with a depressed area in its central portion. As
mentioned earlier, Moore remarked that the edges of Mound R, where trees held the soil,
were “several feet above that of the rest of the plateau” (Moore 19035:220). Again, he
attributed this to either a wall surrounding the summit of the mound or the result of
cultivation and subsequent erosion. Given the extent of the plow zone deposits present
on the current summit of Mound R, the Iatter seems the more likely cause.

Since none of our sampies were taken close to the edges of the mound, it is likely

that they were all taken from a portion of the area that Moore believed had been impacted
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by agriculture and erosion. On the other hand, Knight’s excavations into the west flank
of Mound R were limited to only a small portion of the mound summit within the area
recognized by Moore as the raised edges (Knight 1995). Consequently, we have likely
missed the remnants of the most recent episodes of construction while the 1993
excavations missed the oldest. The greater extent of erosion and subsequent removal of
summit material from the central portion of the mound has impacted several of the more
recent episodes. So, the core samples include earlier episodes of construction not reached
by Knight’s flank trench excavation and likely miss at least one or two of the latter stages
recorded in the flank trench profiles (Gage 1999; Knight 1995). Mound R probably
contains between six and eight individual episodes of mound building. The later episodes
appear to be the least in added volume.

The individual stages involved in the construction of Mound R varied in the
amount of fill used and the labor needed. In an effort to determine the necessary amount
of labor, the fill volumes were calculated according to the formula presented by Schnell,
Knight, and Schnell (1981:29). This formula is stated as:

Visaxexb)+(@axbxd)+(exbxc)+.667(bxcxd)

Where a is the summit length, & is the summit height, ¢ is the width of the long
axis flank, 4 is the width of the short axis flank, e is the summit width, and V, is the total
volume expressed in cubic meters. The total volume for each stage was then calculated

into approximate labor expenditures based on Muller’s (1986, 1997:273-274) estimate of
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1.25 m® per person-day. Again, a person-day refers to the amount of sediment an

individual can lift and spread within a fiveshour period.

Stages of Construction

Mound R was built directly upon the Plio-Pleistocene terrace deposits of the
Black Warrior Valley (Figure 19). Unlike mounds built upon foundations of stone (see
DelJarnette and Wimberly 1941), atop extensive village deposits or middens (see Knight
1995), on prepared surfaces (see Schnell et al. 1981), or on substructures (see Lewis and
Kneberg 1993), Mound R appears to be set directly on the premound humus layer of
grayish-brown sandy loam. Subsoil is a relatively consistent yellowish-brown to
yellowish-red sandy clay. The iron oxides geothite and hematite are present throughout
the deposits under the mound. None of the twelve core samples encountered any
evidence of submound features. Given the extent of village deposits north and west of
Mound R, the lack of premound cultural deposits is relatively surprising (see Moore
18035, 1907; Scarry 1986, 1995). It is also surprising considering the evidence generated
by the 1993 excavations of the west flank. Here, a premound feature was recognized
beneath the toe of the slope and interpreted as evidence of pre-Mound R domestic activity
(Knight 1995:18 and 253).

The possibility that the occupation was limited to the area under and beyond the
western flank of the mound seems unlikely, particularly given the relatively flat

topography beneath Mound R and the limit of similar terrain within such close proximity
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to the river. Possibly, any such submound anthropogenic deposits were limited and the
core samples missed all remnants of premqund occupation. Given the extent of deposits
north and west of the mound, this appears improbable as well. It seems likely that the
premound location was occupied to some extent by the early inhabitants of the site.
Nevertheless, no evidence is recognized in any of the 12 core sample locations of such an

occupation,

Stage I

Mound R’s size changed considerably throughout its occupation. This not only
refers to the height of the mound but also its horizontal distribution. Within the two core
samples taken from the southernmost locations, uniformly sloping sediments exist as the
deepest deposits. Within CS 1, three layers of sloping deposits are noted between the
premound ground surface (514 cmbs) and 20 cm (494 cmbs). Each exhibits a relatively
consistent 37 degree angle. A similar scenario is documented for CS 4. Between the
premound surface (519 cmbs) and 30 cm (489 cmbs), four horizontally deposited layers
make up the deepest deposits of the mound. These are overlain by sloping brown and
gray sandy clay strata capped by a brown clay lens between 30 cm (489 cmbs) and 53 cm
(466 cmbs) above the premound surface. The overlying sloping brown and gray sandy
clay sediments are midden deposits established on what was likely the first southern flank

of Mound R. The current flank of the mound, at similar depths, lies more than 18 m to
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the south suggesting the first episodes of construction were centered closer to the northern
end of the mound. Sy

Elsewhere within the mound, Stage I deposits are much thicker, averaging
approximately 2.36 m. As Knight has noted from recent excavations, the earliest stage of
construction of the site’s mounds appears to have often been the most significant (Vernon
James Knight Jr., personal communication 1998). This is apparently the case for Mound
R as its first episode of construction is by far the largest. The core sample data portray a
large initial phase of mound building with all subsequent ‘episodes significantly smaller.
If CS 1 and CS 4 indicate the southern flank of the Stage I mound, its volume was
approximately 9,900 m®. The current volume of Mound R is documented at about
30,700 m* (Gage 1999).

Given the new understanding of Moundville's occupation (Knight and Steponaitis
1998; Steponaitis 1998), the earlier, late Moundville I phase, population of the site w‘ould
likely have been larger than the subsequent phases. Greater population indicates at least a
greater labor pool if not a greater labor force. At the adopted rates of construction, Stage
I'of Mound R would have required 7,920 person-days to complete.

Steponaitis (1998:43) has suggested that the population of the earlier occupation
of Moundville was between 1,000 and 1,700. Assuming the minimum population of
1,000 and assuming that two persons from a family of five (see Scarry 1998:92-93) would
provide the necessary labor, Stage [ could have been completed in 20 days. The

maximum population of 1,700 could have completed the same work in about 12 days.
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Stage 11

During the next episode of mound construction, the southern flank was extended
to the south. Only in the lowest portions of the Stage II deposits, visible in CS 1,do
sloping layers exist. Above this, deposits become horizontally distributed showing the
southern extension of the mound’s flank. However, in CS 4, the sloping deposits
continue to appear within the Stage IT deposits from 51 cm (468 cmbs) to 1.17 m (402
cmbs). At a similar depth, the flank of Mound R is currently 14 m to the south. Again,
suggesting that the initial construction of Mound R was situated closer to the northern
portion of the mound locale.

With the completion of Stage IT, Mound R’s total volume grew to approximately
14,000 m*, The addition was less than half of the mound’s initial construction episode
with an added volume of approximately 4,100 m®. The addition would have required
3,280 person-days to complete. Assuming a similar population and labor force for Stage
II's construction, this addition to Mound R could have been completed in five to eight

days.

Stage I1T
The third episode of construction also included the extension of the southern
flank. Evidence for sloped deposits exist only in the lowest layers of Stage L in CS 4 and

not at all to the west in CS 1. At this point the Stage III summit edge was at
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approximately 3.56 m above the premound ground surface and was within 8 m of the
current southern summit edge. Y

Approximately 7,200 m? of fill was added to the mound during the third episode
of construction. Larger than the previous episode, Stage III consists of slightly more than
two-thirds of the amount of fill used in Stage I.

Mound R’s occupation is suggested by Knight (1992, 1995) as spanning at least
the latter portions of Moundville I, Moundville I, and Moundville IT. He attributes the
deposits encountered within the western flank excavations to post A.D. 1350 occupations
of late Moundville Il (Knight 1995:24). This falls within the period of time that it is
believed the non-elite vacated Moundville for other river valley sites and the remnant
occupants were solely elite members of society (Knight and Steponaitis 1998:17-21). If,
as suggested earlier, the western flank excavations missed the earliest episodes of
construction and the core samples missed the most recent, then Stage I is believed to be
one of the deepest stages encountered by Knight's excavation. As such, the population of
Moundville would have been less during the Stage III construction than during the
preceding phases. The implications for the available labor force are obvious. However,
whether the elite residents of Moundville held enough power to acquire the same number
of individuals, whether their newly established prominence and distance from non-elites
afforded them greater opportunities for labor, or whether they were forced to do more

with less is unknown.
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At any rate, the necessary expenditure of labor to add Stage III was approximately
5,760 person-days. If the population was reduced fo 700 with the same available labor
force ratio, the work could have been completed in under 21 days. If the available labor
force remained about the sarﬁe as the minimum population of the earlier phase, the work
could have been completed in under 15 days. At the greater population of 1,700, Stage III
could have been completed in less than eight and one-half days.

It should be noted that CS 10, near the northern ramp of the mound, is unique in
that it contained evidence of only three stages of construction. Here, Stage Il was
truncated by the historic plow zone. A possible explanation can be seen in the underlying
Stage II deposits. An intrusive Stage III feature extends into the underlying Stage 1T
deposits. The sediments include sand layers, clay inclusions and concentrations of fired
clay. Although attributed to Stage ITI, the intrusion may have actually been of Stage IV
origin. If so, the intrusion has erased any evidence of the existence of Stage Il within the

limits of the core sample profile.

Stage IV

The fourth stage of mound building is much more varied in appearance. As noted
above, CS 10 contained only three stages of construction with the possibility that a
feature originating from one of the later, possibly the third or fourth episode, intrudes into
and erases from the profile any evidence of an additional stage. All but four of the core

samples contain only four stages of construction with the overlying deposits consisting of
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the historic plow zone. Nevertheless, given the presence of the overlying mound fill in
the remaining four, estimations of labor-anl fill are possible,

The addition of the fourth stage of mound building raised the summit of Mound R
by roughly 72 ¢m to approximately 5.12 m above the premound ground surface and
included approximately 4,600 m’ of fill. This translates to 3,680 person-days. Again, the
question of availability of labor arises. By the late Moundville II or early Moundville TIT
phase, Mound R’s fourth stage was under construction and the general population of the
site had likely declined (Knight and Steponaitis 1998). Using the same population
variables, a community of 700 could have completed the work in a little over 13 days. A
community of 1,000 could have completed the work in just over 9 days, and with a

population of 1,700, the work could have been completed in five and one-half days.

Stage V

The fifth stage of construction exists in only four of the twelve core samples (CS-
2, CS-6, CS-7, and CS-9). In all cases, the historic plow zone has truncated the Stage V
deposits. The remaining amount of sediment averages only 28.5 cm thick bringing the
summit of Mound R to roughly 5.55 m above the premound surface.

Speculation regarding the amount of fill used in the fifth episode is relatively
futile considering the extent of truncation by the plow zone. However, if it is plausible to
consider the thickest remaining portion of Stage V to be a possible indicator of its

original fill volume, at least a minimum guess can be offered.
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Approximately 2,200 m* of fill would have been required to equal the minimum
amount of sediment in Stage V. This amount would have equaled 1,760 person-days and
could have been completed in two and one-half to six days with the same possible labor
forces.

The truncation of Mound R by plow zone and subsequent erosion is nothing new
to mounds or archaeological sites in general. The issue was addressed at Moundville
during the Depression Era restoration at which time several of the mounds received
dramatic facelifts. Photographs of the site from before the restoration work show several
of the mounds as low humps in an agricultural setting of fields and pasture. While these
include the smaller mounds, suchas S, T, and Y (M1}, the impacts of the same factors on
the larger mounds was no less extensive. Within the collection of Moundville-related
documents, one set of notes by Carl T. Jones, dated December 11-12, 1534 15 listed as
“Estimate of Restoration Work Needed at Mound Park.” It suggests the need for 620
cubic yards of material to be used on Mound R to fill “holes dug in the sides and a
portion of the top that has been dug away.” In 1937 the CCC restored much of the
summit and southern ramp (Knight 1995). Other plans for restoration work on the mound
is indicated by rough hand drawn maps which show several eroded areas on the edges of
the summit and western flank. The maps indicate between 30 and 35 cubic yards was
used in these repairs. They also indicate the existence of Lake 4. The lake, situated
north of Mound R, was excavated and restored by September of 1938, after the

completion of the 1937 CCC restoration work. As such, it suggests that the restoration of
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Mound R was an ongoing project begun around 1934 and continued unti] at least 1941
(Jones 1941). Even in the past decade, eroded areas near the southern ramp and on the
western flank have required filling. Gravel, sand, and concrete blocks have all been used
to repair these holes. The combination of deposits contained within the plow zone and
the restoration fill equal approximately 2,700 m°.

No definitive estimate can be made of the amount of lost fill, unless the
edges of the mound are close in height to their original form. If so, it is likely that
between one and three stages completed the prehistoric mound building of Mound R.
The combined volume of these deposits would have required 2,160 person-days. Without
a decrease in population, these stages could have been completed in three to seven days.
If the stages were relatively equal in volume, these estimates are reduced to one and one-

half to three and one-half days.
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CHAPTER 8§

Heated Surfaces, Middens, and Buried Summits

Each of the stages of construction was marked by a break between sediment
deposits. Several of strata related to these breaks took the form of unheated, unmixed
contacts where the compacted sediments of an earlier stage were overlain by different
sediments of a succeeding stage. These breaks often displayed an underlying layer which
included the presence of manganese nodules, such as that seen in the uppermost portion
of the Stage II fill in CS 2, the uppermost portion of Stage I in CS 3, and the uppermost
portion of Stage Il in CS 10. This is not always the case, as noted in the 120 cm of Stage
I fill in CS 11. Here, manganese nodules were present throughout the deposits.
However, the predominant appearance of manganese nodules is in the older stages near
their uppermost contacts.

In other instances, the presence of midden deposits or burned summits provided
casily discernable breaks between stages. Breaks where the summit strata had been
subjected to heating usually exhibited compact contacts with charcoal and fired clay
inclusions, such as the Stage I summit in CS 1, the Stage III summits in CS 2, CS 3, CS
5,CS8,CS89, and CS 12. Midden deposits were most commonly mottled, yellowish-
brown, brown, and/or grayish-brown, sandy clay matrices with charcoal fleck and ash

inclusions. Often, small fragments of fired clay or pottery sherds were also present.
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Midden-like deposits, such as those overlying the Stage Il summits in CS 6 and CS 10,
and the Stage IV deposits of CS 5 and CS |1, were most common in areas located nearer

the current edges of Mound R.

Heated Surfaces

The various heated surfaces of recognized stage breaks within the core samples
are the result of burning on the various mound summits. In several instances this is
interpreted as likely indication of burned summit architecture. The presence of fired clay
and charcoal can obviously be attributed to other sources, such as fire hearths, discarded
material cleaned {rom fires, or any number of other activities involving the use of fire.
However, in most of these instances, the extent of the fire would have modified the
underlying sediments much more extensively than they have. The deposits in many of
these instances are thin, less than 3 cm, such as the Stage II summit in CS 1, the Stage II1
summit in CS 2, and the Stage I summit in CS 10.

These surfaces are sometimes underlain or covered by a lens of clay, as in the
Stage IIl summit in CS 12, the Stage III summit in CS 2, and below the Stage I summit of
CS 3. These clay or sandy clay deposits are suggestive of clay caps or “blanket mantles”
recognized in several excavations of mounds at Moundville and other mound centers
(see, e.g., Allsbrook et al. 1997; Brown and Fuller 1993 Knight 1992, 1995; Schnell et

al. 1981).
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The preparation of surfaces for the purpose of establishing living floors is well
known from excavations in many of these Q}ounds.‘ Clay, with its strong ionic bounds,
hardens and compacts well to form a stable surface. Compacted clay surfaces repel
water, resist erosion, and resist pedoturbation more readily than do sediments of larger
grain size.

The presence of charcoal is evident in almost all of the breaks which exhibit signs
of heating. However, a few, such as the summit of Stage Il in CS 2, Stage Il in CS 5, and
the Stage Il summit is CS 6, exhibit surfaces showing signs of heating, but lacking
charcoal inclusions. Whether the surfaces were intentionally cleaned following heating or
were subject to natural weathering processes that removed evidence of remnant carbon,
the color, sorting, and texture suggest they were burned.

The heated summit strata that do exhibit charcoal are interpreted more readily as
evidence of burned summit architecture. The use of Mound R as a domiciliary platform
mound is alluded to by Moore (1905:220) and more directly addressed by Knight
(1995:18-19). Knight has noted evidence within the flank trench units for the presence of
burned structural materials. The presence of wall trenches, lensed clay, and charred
material is recognized in several of the stages seen in the flank excavations.

In the southern portion of the mound, evidence for heated surfaces and burned
structures is less common than in the northern. This cannot be stated without noting the
sampling bias of core sample locations. The cluster of core samples in the northern and

central portions of the mound outnumber those in the southern portion ten to two. In the
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two samples from the southern portion, qnly CS 1 includes a single summit break with
signs of surface heating. The Stage I sgrrgzu’t in CS 1 consists of mottled, yellowish-
brown, and reddish-brown, sandy clay with charcoal inclusions. Below thisisa 7 cm
layer of gray sandy clay with high ash content. The Stage II summit break in CS 4 is
bounded by sloping deposits with some charcoal, but no evidence of heated sediments.
Core samples located in the central and northern portions of the mound contain
more evidence for heated surfaces and burned structures. CS 2,C583,CS5,CS6,CS7,
CS8,C59,CS 10, CS 11, and CS 12 all show signs of at least one heated summit and in
most instances two or three. With full knowledge of the sampling bias, the greater
number of surfaces exhibiting signs of heating in the central and northern portions of the
mound are interpreted as a demonstration of the preference by occupants for locating
structures on the northern side. If we take the burned material in Stage IIT of CS 3, CS 9,
and CS 12 and compare it to anomaly cluster 2 of the GPR data, the burned surface in the
northwest corner of the mound likely represents a structure which covered roughly
250 m? (Figure 20). The northern side of Mound R is closer to the bluff overlooking the
Black Warrior River and further back from Moundville’s plaza. Although intended only
as a possible understanding of occupation preference, the lack of large anomalies
recognized in the southern portion of the mound during analysis of the GPR data, and the
prevalence of these features in the northern and central portions, provides some support
for this interpretation. This may only be limited to the later occupations of the mound

and not representative of its entire use-life.
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Figure 20. Approximate Location and Dimensions. of the Stage I Burned Floor and
Associated Structure in the Northwest Corner of Mound R,
Slopes

The recognition of the southern slope during the Stage I and Stage II development
of Mound R, is interpreted from both CS 1 and CS 4 (Figures 9 and 11). In both of these
locations, the southern slope of the mound was more than 10 m north of its current
location. The Stage I slope recognized in CS I near the base of the mound also appears in
CS 4. However, the Stage II slope is only noted in CS 4. Here, sorted silty clay suggests

weathering of the southern flank.

b
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Sometime following the initial cqnstruction of Mound R, the southern end was
extended beyond the limits of CS 1, but;_hqﬁt\beyond CS 4. Only after the completion of
Stage I does a subsequent episode of construction appear to incorporate the area
penetrated by CS 4. The deposits evident for Stage III in CS 4 are more than three times
the size of either of the preceding stages. It would appear that the Stage III construction
sequence involved a large addition extending this southern edge towards Moundville’s

plaza.

Middens

Midden deposits associated with Stages IV and TIT are particularly evident in the
northeastern portion of the mound in CS 6 and CS 10, respectively. Their size and shape
can be roughly estimated by comparison with the GPR data as covering an area of at least
12mby 15 m. In CS 10, the midden deposits are greater than 70 cm thick. The intrusion
of the historic plow zone has truncated the remainder of these deposits. However, in CS
6, the Stage IV deposits overlying the midden delimit its boundaries to between 89 cmbs
and 212 cmbs. Its total thickness is 123 cm. This suggests a minimum volume of at least
173 m’.

Midden or midden-like deposits are also noted in the southeast portion of the
mound within CS 4 overlying the Stage TV deposits and in Stage IV of CS 11 . They are
also evident in Stage IV and V .of CS 7, Stage IV of CS 8, and Stage TV of CS 12,

Interestingly, in all of these core samples, the midden deposits are within the later stages.
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No midden deposits are noted for the Stage I or Stage IT summits. The deepest midden
deposits are those overlying the Stage ITI dgposits in CS 6 near the northern side of the
mound and nearer the ravine edge.

One possible interpretation is that the disposal of refuse changed from the earlier
Stage I and Stage I occupations to the later post-Stage Il occupations. Whatever the
cause, disposal became more sporadic and less concentrated. Rather than using that
portion of the mound nearest the ravine where weathering processes might help to flush
midden deposits down into the drainage and out to the river, they were established around
the summit edges in random distribution.

The proposed change in occupation that Moundville experienced during late
Moundville II (Knight and Steponaitis 1998) appears to have impacted the occupation of
Mound R as well. The changes in the structure’ morphology, architectural distribution,
and midden deposits reflect the dynamic social conditions of the time. Volumes of £l
added during episodes of construction gradually diminished as the available labor force of
non-elite residents moved out of Moundville. Middens began to appear in random
distribution around the mound’s edges, and summit architecture is concentrated in the

central and northern end of the mound.
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CHAPTER 9

Concluding Remarks

Interpretations

What follows is a summary of interpretations drawn from the GPR and core
sampling data. They are considered best guess conclusions and are, as always, subject to
drastic revision given further investigations.

Mound R experienced a series of at least six, and possibly as many as eight,
episodes of construction. The exact number is in question because of the extent of
historic modifications to all but the mound’s edges. It is believed that the five or possibly
six episodes of construction recognized by Knight (1993:18-19) correspond to the three
later stages (III, IV, and V) of construction recognized in the core samples. In addition,
the 1993 excavations likely encountered two or three additional episodes on the edge of
the mound removed from the central portion by cultivation and subsequent erosion.

The initial episode of construction, likely occurring during late Moundville I or
early Moundville II phase, was the largest with each succeeding episode being much
smaller in volume. The estimates of labor required for each episode of construction,
although dictated by the population and available labor force, was likely limited to less

than 21 days for any individual stage.
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The distribution of features, inclqding house floors, slopes, and midden deposits
reveals a shift in the primacy of occupat,iogth areas and refuse disposal. While the earliest
stages of the mound experienced construction efforts concentrated in the central and
northern portion of the Mound R locale, the later post-Stage II episodes of construction
involved a massive addition to the southern end of the mound. This, in turn, was
followed by a shift in refuse disposal from concentration in the northeast portion of the
mound during the first two stages (I and TI), to random distribution around the mound’s
edges in subsequent stages (IT-V).

Throughout Mound R’s occupation, the northern end of the mound appears to
have been preferred for summit architecture., Interestingly, this preference appears after
the first stage of construction. Only during Stage I does a burned surface, su ggestive of
burned summit architecture, appear in the southern portion of the mound.

Mound R’s patterns of occupation mirror the changes in social organization
proposed for the site. With the changing population, successive episodes of decreased
volumes of construction become apparent until probably the end of Moundville III or
early Moundville IV when Mound R is abandoned.

Earthen mounds, specifically Mississippian platform mounds built throughout the
Southeast are constructed in a common way. Sediment is piled to form a surface raised
above the surrounding ground level. The uppermost surface of this structure may
represent the first and only summit, or it may be one in a series of mound building

episodes. Additions to mounds are not only common, but the norm (DeJarnette and
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Wimberly 1941; Knight 1995; Lewis anq Kneberg 1993; Schnell et al. 1981). David J.
Hally (1996:110-112) has made a study_pf@e likely duration between Mississippian
mound-construction stages. His findings come from both ethnographic and ethnohistoric
evidence derived from the Natchez as well as possibly from the Taensa and Timucua
which suggest that the frequency with which mounds were provided additional stages
requires an event of similar frequency. The phenomenon Hally identifies as the only
“event having sufficient community interest and occurring with sufficient frequency and
regularity to have served as the stimulus for most rebuildin g” was the succession of a
chief (Hally 1996:95). As such, he believes that the duration of a stage’s use-life was
between fifteen and twenty-five years (Hally 1996:110).

Knight (1986, 1989b) supports a slightly different, although relatively compatible,
cosmological foundation for monumental architecture and its “burial.” Falling within his
“triad of iconic families” Mississippian platform mounds were symbolic objects of sacred
display (Knight 1986:678). The mound is an icon representative of earth, modified by
periodic burial as a means of its purification and renewal (Knight 1986:678, 1989b:282).
It is a sacred element representative of ceremonial and religious beliefs, such as a
metaphor for the “earth island,” as a means of appeasing or honoring ancestral spirits, or
associated with mountains or other elevated surfaces (Knight 1989b). The addition of
stages symbolizes renewal, purification, and possibly fertility, not unlike the Muskogee

“green corn dance.”
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For whatever reason, successive gpisodes of construction over years, decades, or
centuries was undertaken by groups of labggers in an effort to modify the existing
communal landscape. The commonality of building techniques and methods leads to a
similarity, notable in almost all such earthen structures. Basketload upon basketload was
excavated from secondary locations, transported to a common locale, and deposited to
form mounded earthen structures. As a result, profiles of these structures reveal
individual piles of sediment as well as summit surfaces buried by subsequent additions of
mound fill.

Anthropogenic modifications to the landscape require labor above and beyond the
basic needs for human survival. The impetus behind the coordinated efforts of several
individuals required for the development of a mound can only be speculated upon.
Moundville’s political organization as a stratified, chiefdom level society provides some
semblance, if again speculative, of reason behind mound construction. Justification by
elite individuals for corporate labor expenditure might be found in what Earle has called
“... an ideology that strengthens the legitimate position of leaders. . .7(1991:6). He
outlines a series of ten political strategies designed to potentially answer the question of
elite control. These include:

(1) giving (inflicting debt), feasting, and prestations,

(2) improving infrastructure of subsistence production;,

(3) encouraging circumscription,

(4) outright force applied internally;
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(5) forging external ties;

(6) expanding the size of the deper&bc‘ienr population;

(7) seizing control of existing principles of legitimacy (the past, supernatural,

and natural);

(8) creating or appropriating new principles of legitimacy,

(9) seizing control of internal wealth production and distribution;

(10) seizing control of external wealth procurement (Earle 1991:5).

By comparing these strategies to Moundville’s archaeological record, it is possible
to at least suggest exclusion of those that may not apply. Strategies (1) and (2) require
leaders to harness the economic power resulting froin controlling the means of
production. This is certainly a viable option given the resources available for craft
production within the influence sphere of the civic ceremonial center (Welch 1991,
1996). The clays which outcrop along the Black Warrior River near or below current
artificial pool levels provide an excellent source for pottery production. In fact, much of
the pottery found at the site and attributed to non-local sources, has instead been found to
have been made from Moundville-area clays (Welch 1996:84). Resources within the Fall
Line Hills and subject to Moundvilie's political control may have also included sandstone
(Sherard 1999), Tuscaloosa gravel, and any number of perishable and non-perishable
materials (Scarry 1995; Welch 1991, 1996). Although any assertion that Moundville was
the controlling center for craft specialization during Mississippian times is tentative at

best, some evidence does exist for craft production at the Moundville site and not at other
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adjacent sites within its sphere of inﬂuenf:e (Muller 1997; Scarry 1995; Steponaitis 1991;
Welch 1991, 1996). .

Strategies (3) through (6) are tied directly to forced conscription and/or warfare.
While we know that the preceding Late Woodland witnessed large scale areal conflict
(Steponaitis 1983, 1991), the Moundville I phase and the subsequent Moundville T and
I phases saw a decrease in conflict. The number of traumatic injuries noted in burials
from the site are few and far between (Powell 1988, 1991, 1992, 1998). This lack of
evidence for traumatic injuries or death caused by combat does not support the idea that
the occupants of Moundville were involved with extensive warfare. However, the
presence of the palisade wall surrounding Moundville from the Moundville I phase to
possibly the middle of the Moundville I phase implies the desire for some type of
protection (Scarry 1998; Vogel and Allan 1985).

The remaining strategies, (7) through (10), emphasize the need for leaders to
portray themselves as necessary to maintaining the order of the world (Earle 1991 :6-7).
This may come in the form of controlling non-domestic goods and their exchange. The
artifact assemblage from Moundville shows a differentiation between elite and non-elite
burials in regard to the presence or absence of trade goods and/or exotic materials
(Peebles 1971, 1974). This differentiation may, as suggested elsewhere (see, e.g., Scarry
1995; Steponaitis 1991; Welch 1991, 1996) represent a situation in which foreign
exchange was dominated by the Moundville elite. None of the exotic looking pottery,

originally believed to have been non-local and only recently attributed to production at
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Moundville, appears at the known outlying sites. Other non-local materials include
obsidian projectile points, elk antlers, MillCreek and Dover chert hoes, and an Amethyst
bead (Peebles 1979; Welch 1996). Their access to these goods might then afford them
privilege in the form of subservient behavior by non-elite individuals, namely labor
expenditure. The connection between the presence of these items, in potentially elite
burials, and the construction of monumental architecture by Mississippian peoples is
undoubtedly conjectural. But, whatever the cause, the building of 29 earthen mounds
within a confined area the size of Moundville required both communal planning (Knight
1998) and extensive labor organization.

The use-life of Mound R spans more than two hundred years. Its initial building
within the northern section of the 29 mound complex coincides with the massive episode
of construction undertaken by the occupants of Moundville. Perhaps two centuries after
the end of Mound R's occupation, its abandonment is followed by that of the remainder of
the Black Warrior Valley. The mound, the site, and eventually the entire river valley,
once home to the second largest civic-ceremonial center, gradually became relegated to a

borderland between cultures.

Considerations for Future Investigations
The data recovery techniques employed during the course of field investigations
as well as many of the analytical techniques utilized during laboratory work were based

on trial and error experimentation. This was a necessary evil because of the nature of
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these investigations. While both GPR anld core sampling are relatively common in
archaeological inquiry, their combination E\lgl’ld adaptation to Mound R’s investigation was
unprecedented.

To critique these investigations in their sequence of occurrence seems the most
logical course. First, the establishment of the grid system worked well, namely because
of the existing grid already in place. s existence made the orientation, placement, and
survey of GPR transects readily comparable to the core sampling data.

Second, collection of GPR data provided information for the shallower mound
deposits. The nature of the sediments within Mound R, namely sandy clay, and the
difficulties these deposits presented for radar energy propagation were well understood by
the end of the core sample analysis. However, they were virtually unrecognizable early
on and reeked havoc on interpretation. The need for at least a limited ground-truth, here
present in the form of the 1993 flank trench unit on the western edge of Mound R’s
sumumit, is a necessity. Even with the comparable data in the core samples, the presence
of the ground-truth is helpful in establishing the necessary settings for the GPR system.

Third, the use of the GPR in recognizing stage breaks is dependent upon the
existence of certain factors not always present in all portions of the mound. The stages
must obviously be within the area of potential imaging by the selected antenna. Deeply
buried deposits require lower frequency antennae while shallower deposits are more
readily seen with higher frequency antennae. Variations in sediment must be distinct

enough for the unit to pick up the changes in energy propagation and signal return time.
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Within Mound R this required the presence of burned surfaces where the sandy clay
summit had been altered by heating or u)jdéimen deposits with higher organic content and
distinct sediments.

Fourth, any deposits that exist beneath the shallowest recognized anomaly will
likely be distorted and completely missed. This is the result of “echo” or signal
attenuation caused by changes in the energy wave as it passes through the sediment
matrix of the anomaly.

Fifth, close interval data collection, although far more time-consuming in terms of
both field and laboratory time, results in more accurate boundary delineation for
anomalies. Anomalies with similar amplitude signatures can be more accurately plotted
if they are known to exist within closer proximity.

Sixth, the analysis of GPR data should be conducted with the assistance of
software designed to facilitate the recognition of specified factors, such as areas of similar
amplitude signatures. The plotting of these areas by hand proved not only time
consuming, but confusing, subjective, and was liable to receive drastic revision during the
reanalysis.

The collection of core sample data should be based on a sampling strategy that
limits the distance between cores to an acceptable level. This means closer intervals and
more evenly distributed locations.

While none of the archaeological field crew had ever experienced core drilling

before, the obvious factors involved with sample collection were not completely
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understood. Familiarity with the techniqpes employed by the drilling crew should have
been established prior to drilling the mcg__.unqc;l: The irreplaceable loss of the material
contained within the sampler caps is considered regrettable.

The analysis of the core samples was postponed during the development of a
vacuum chamber for experimental core sample impregnation (Gage 1999), storage racks,
and various other factors unrelated to the project. This allowed the samples to experience
a period of drying which made their bisection more difficult than when the samples were
damp.

Seventh, the effort expended in screening and analyzing the artifacts from the core
sample cuttings was of little use, other than to support the chronological position of the
occupation of the entire Moundville site. The materials used in the construction of the
mound are secondary deposits gathered from points around Mound R. This material
included artifacts from previous occupation mixed with the sediments used as fill. Their
inclusion within the mound fill taints any suggestion that the separated cuttings provided
evidence for chronological dating. Without the ability to see the artifacts in their context,
such as lying atop a buried summit or within a midden deposit, they provide relatively
little information. At best, the latest artifacts from the uppermost, core sample section
cuttings provide evidence for the latest occupation. Because of the action of the auger,
the cuttings from deeper deposits include those of the specified section, as well as all

overlying deposits,
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Finally, analysis of the GPR data ‘and core samples should be conducted separately
to limit the effects of subjective bias. th{l an anomaly was known to exist in a specific
location, the core samples for that area were inspected for any semblance of variation that
it could be blamed on. This became evident early on in the analysis process, and in an
effort to correct it, the GPR and core sample data were reexamined at a later time and
under separate conditions.

The recognition of areas with anomaly clusters also suggests disturbance to those
areas. As such their stratigraphy may be impacted by these disturbances. If investigation
of anomalous areas had not been considered a priority and, instead, stratigraphic evidence
for construction episodes had been the only goal, these areas should have been used to
redirect the core samples to other locations.

The use of combinations of relatively non-invasive investigative techniques in
archaeological inquiry is undoubtedly going to become a more common occurrence. This
is partially the result of ever improving technology, but predominantly because of a shift
in the interest of preserving archaeological sites and their deposits. More and more often,
opposition to excavation and, ultimately, at least partial destruction of archaeological
deposits, is voiced by both the public and governing bodies which control aspects of
access to archaeological sites. These take the form of state, federal, and special interest
groups who either hold legal jurisdiction or personal interest in the site. Legislation such
as the Native American Graves Protection and Repatriation Act, the new regulations

dictating the need for Tribal Historic Preservation Officer and State Historic Preservation
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Officer notification, as well as Native Axperican groups who have legitimate ties to
certain sites, are all influencing the future %f archaeological investigation. Consequently,
it is rapidly becoming more expensive and more difficult to acquire permission and the
capabilities to excavate archaeological sites. If other means of data recovery are
available, possibly at least a portion of the available information can be collected and

investigated without the loss of the entire body.



Y
REFERENCES CITED

Allsbrook, Colby, Richard A. Krause, and Orville Shinn
1997 The Red Fox Mound (1Li15): An Enigma in Search of a Cipher. Journal of
Alabama Archaeology 43:115-115

Astin, Robyn L.
1996 Mound M: Chronology and Function at Moundville. Master’s Thesis,
University of Alabama. Tuscaloosa.

Bevan, Bruce W.
1998 Geophysical Exploration for Archaeology: An Introduction to Geophysical
Exploration. Midwest Archaeological Center. Special Report No. 1. USDI-
NPS, Lincoln, Nebraska.

Blitz, John Howard
1993 Ancient Chiefdoms of the Tombigbee. University of Alabama Press,
Tuscaloosa.

Boggs, Sam JIr.
1995 Principles of Sedimentology and Stratigraphy, Second Edition. Prentice
Hall, Upper Saddle River, New Jersey.

Brown, Ian W, and Richard S. Fuller
1993 A Preliminary Report on Gulf Coast Survey Excavations at the Bottle Creek
Site, 1991. Journal of Alabama Archaeology 39(1-2):151-169.

Canti, M.G., and F.M. Meddens
1998 Mechanical Coring as an Aid to Archaeological Projects. Journal of Field
Archaeology 25:97-106.

Casteel, Richard W,
1970 Core and Column Sampling. American Antiquity 35:465-467.

Conant, Louis C, :
1867 The Pre-Selma Cretaceous Strata. In Geology of the Coastal Plain of
Alabama, edited by Douglas E. Jones pp. 4-11. Geological Survey of
Alabama, Tuscaloosa.

120



121

Conyers, Lawrence B., and Catherine M. Cameron
1998 Ground Penetrating Radar Techniques and Three-Dimensional Mapping in
the American Southwest. »,]ogémal of Field Archaeology 25:417-430.

Conyers, Lawrence B., and Dean Goodman
1997 Ground-Penetrating Radar: An Introduction for Archaeologists. AltaMira
Press, California.

Copeland, Charles W.
1968 Geology of the Alabama Coastal Plain: A Guidebook. Circular 47.
Geological Survey of Alabama, University, Alabama.

Dalan, Rinita A.
1993 Landscape Modification at the Cahokia Mounds Site: Geophysical Evidence
of Culture Change. Ph.D. Dissertation, University of Minnesota.

DeJarnette, David L., and Steve B. Wimberly
1941 The Bessemer Site: Excavation of Three Mounds and Surrounding Village
Areas near Bessemer, Alabama, Museum Paper 17. Geological Suarvey of
Alabama. Museum Paper 17. University, Alabama.

Earle, Timothy K.
1989 The Evolution of Chiefdoms. Current Anthropology 30:84-88.

1991 The Evolution of Chiefdoms. In Chiefdoms: Power, Economy and Ideology
edited by Timothy Earle. Cambridge University Press, New York.

Erasmus, Charles J.
1965  Monument Building: Some Field Experiments. Southwestern Joumnal of
Anthropology 21:277-301.

Ford, James A. and G. L. Quimby, Ir.
1945 The Tchefuncte Culture, an Early Occupation of the Lower Mississippi
Valley. Memoirs of the Society for American Archaeology 2. Society for
American Archaeology and Louisiana State University, Menaska,
Wisconsin.

Fowler, Melvin
1989 The Cahokia Atlas: A Historical Atlas of Cahokia Archaeology. Studies in
Dlinois Archaeology No. 6. Tllinois Historic Preservation Agency,
Springfield.



Fried, Morton H. i
1967 The Evolution of Political Society. Random House, New York.
S
Gage, Matthew D.
1998 Moundville Mound R Investigations. Paper presented at the Alabama
Archaeological Society Winter Meeting, December 5, 1998. Tuscaloosa.

1999  The Moundville Ground-Penetrating Radar and Core Sampling Project.
Paper presented at the Southeastern Remote Sensing and Core Sampling
Seminar, June 5, 1999, Tuscaloosa.

1999 Vacuum Chambers for Core Sample Impregnation. Geoarchaeology: An
International Journal 14 (3): 307-311.

Gage, Matthew D. and V. Stephen Jones
1999 Ground-penetrating Radar. Jowrnal of Alabama Archaeology 45(1):49-61.

Gasche, Hermann, and Onhan Tunca
1983 Guide to Archaeostratagraphic Classification and Terminology: Definitions
and Principles. Journal of Field Archaeology 10:325-335.

Gordan, Bryan C.
1978 Chemical and Pedological Delimiting of Deeply Stratified Archaeological
Sites in Frozen Ground. Journal of Field Archaeology 5(3):331-338.

Hally, David J.

1996  Platform-Mound Construction and the Instability of Mississippian
Chiefdoms. In Political Structure and Change in the Prehistoric
Southeastern United States, edited by John F. Scarry, pp. 92-127.
University Press of Florida, Gainesville.

Harper, Roland M.
1943 Forests of Alabama, Monograph 10. Geological Survey of Alabama,
University, Tuscaloosa.

Hassan, Fekri A.
1978 Sediments in Archaeology: Methods and Implications for
Paleoenvironmental and Cultural Analysis. Journal of Field Archaeology
5:197-213.



123

Heimmer, Don H.
1992 Near-surface, High Resolution Geophysical Methods for Cultural Resource
Management and Archaealogg’cal Investigations. National Park Service,
Denver.

Hoffman, Curtiss
1993 Close-Interval Core Sampling: Tests of a Method for Predicting Internal Site
Structure. Journal of Field Archaeology 20:461-473.

Johnson, Kenneth W.
1981 Soil Survey of Tuscaloosa County, Alabama. United States Department of
Agriculture, Washington.

Jones, V. Stephen
1995 Mechanical Stripping of Jane Oliver Cemetery, University of Pine Bluff,
Jefferson County, Arkansas. Ms. on file at University of Alabama Museums,
Office of Archaeological Services, Moundyville.

Jones, V. Stephen and James C. Wilkins
1997 A Ground Penetrating Radar Survey of Jane Oliver Cemetery, University of
Arkansas at Pine Bluff, Jefferson County, Arkansas. Ms. on file at
University of Alabama Museums, Office of Archaeological Services,
Moundville.

Jones, Walter B.
1929 The Indian Mounds at Moundville, Tuscaloosa County. Statement
presented to the Board of Regents of the Alabama Museum of Natural
History, Tuscaloosa, Alabama. Ms. on file at University of Alabama
Museums, Office of Archaeological Services, Moundville.

1930 Field Notes from the Moundville Excavations of the Alabama Museum of
Natural History. Ms. on file at University of Alabama Museumns, Office of
Archaeological Services, Moundville.

1931 Report on the Cost of Restoration of Mound Area at Moundville,
Tuscaloosa-Hale Counties, Ala. Ms. on file at University of Alabama
Museums, Office of Archaeological Services, Moundville,

1935a  Letter to Hon. W.B. Oliver, July 22, 19335, Ms. on file at University of
Alabama Museums, Office of Archaeological Services, Moundville.



1935b

1941

124

Letter to Col. Page S. Bunker, State Forester, Montgomery, Alabama. Ms.
on file at University of Alabama Museums, Office of Archaeological
Services, Moundville, L & '

Mound and Lake Restoration, Mound State Monument Moundville,
Alabama. Alabama Museum of Natural History, University, Tuscaloosa.

Kenyon, Jeff L.

1977

Ground-Penetrating Radar and Its Application to a Historical Archaeological
Site. Historical Archaeology 11:48-55.

Knight, Vernon James, Jr.

1986

1989a

198%9b

1992

1995

1998

The Institutional Organization of Mississippian Religion. American
Antiquity 51:675-687.

Certain Aboriginal Mounds at Moundville: 1937 Excavations in Mounds H,
I J, K, and L. Paper presented at the annual meetin g of the Southeastern
Archaeological Conference, Tampa, Florida.

Symbolism of Mississippian Mounds. In Powhatan’s Mantle edited by
Peter H. Wood, Gregory A. Waselkov, and M. Thomas Hatley, pp- 279-291.
University of Nebraska Press, Lincoln.

Preliminary Report on Excavation at Mound Q, Moundville. Paper
presented at the 49" Annual Meeting of the Southeastern Archaeological
Conference, Little Rock, Arkansas.

Chronology and Use of Public Architecture at the Moundville Site:
Excavations in Mounds R, F, G, and E. Second Interim Report, National
Science Foundation Award No. 9220568. Report submitted to the National
Science Foundation, Washington by the University of Alabama, Department
of Anthropology, Tuscaloosa.

Moundville as a Diagrammatic Ceremonial Center. In Archaeology of the
Moundville Chiefdom edited by Vernon James Knight, Jr., and Vincas P.
Steponaitis, pp. 44-62. Smithsonian Institution Press, Washington D.C..

Knight, Vernon James, Jr. and Vincas P. Steponaitis

1998

A New History of Moundville. In Archaeology of the Moundville Chiefdom
edited by Vernon James Knight, Jr. and Vincas P. Steponaitis, pp. 1-25.
Smithsonian Institution Press, Washington D.C.



125

Lewis, Thomas M.N., and Madelaine Kneberg
1992 Hiwasee Island: An Archaeological Account of Four Tennessee Indian
Peoples. The University of T%ennessee Press, Knoxville,

Little, Keith J.
1999 The Role of Late Woodland Interactions in the Emergence of Etowah.
Southeastern Archaeology 18(1):45-56.

Maxwell, Thomas
1876 Tuskaloosa; The Origin of Its Name, Its History, Etc., Paper presented to the
Alabama Historical Society, Tuscaloosa.

Moody, Frank M.
1931 Letter to Dr. Walter B. Jones, Alabama Museum of Natural History. Ms. on

file at University of Alabama Museums, Office of Archaeological Services,
Moundville.

Moore, Clarence B.
1905 Certain Aboriginal Remains from the Black Warrior River. Journal of the
Acadeny of Natural Sciences of Philadelphia, second series 13:124-244

1907 Moundville Revisited. Journal of the Academy of Natural Sciences of
Philadelphia 13:337-405.

Muller, Jon
1986  Archaeology of the Lower Ohio River Valley. Academic Press, Inc.,
Orlando, Florida.

1997 Mississippian Political Economy. Plenum Press, New York.

Pauketat, Timothy R.
1994 The Ascent of Chiefs: Cahokia and Mississippian Politics in Native North
America. The University of Alabama Press, Tuscaloosa.

Peebles, Christopher S.
1971 Moundville and Surrounding Sites: Some Structural Considerations of
Mortuary Practices. In Approaches to the Social Dimension of Mortuary
Pracrices. Memoir 15. Edited by James A. Brown, pp. 68-91. Society for
American Archaeology.

1974 Moundville: The Organization of a Prehistoric Community and Culture.
Ph.D. Dissertation, University of California, Santa Barbara.



126

1979 Excavations at Moundville, 1905-1951. University of Michigan Press, Ann
Arbor.
C%
Powell, Mary L.
1988 Status and Health in Prehistory: A Case Study of the Moundville Chiefdom.
Smithsonian Institution Press, Washington D.C.

1991 Ranked Status and Health at the Mississippian Chiefdom of Moundville. In
What Mean These Bones? Studies in Southeastern Bioarchaeology edited
by Mary Lucas Powell, Patricia S. Bridges, and AM Wagner Mires, pp. 22-
51. University of Alabama Press, Tuscaloosa.

1992 In the Best of Health? Disease and Trauma among the Mississippian Elite.
In Lords of the Southeast: Social Inequality and the Native Elites of
Southeastern North America. Edited by A.W. Barker and Timothy R.
Pauketat, pp.81-97 Archaeological Papers of the American Anthropological
Association 3, Washington D.C.

1998 Of Time and the River: Perspectives on Health during the Moundville
Chiefdom. In Archaeology of the Moundville Chiefdom. Edited by Vernon
James Knight, Jr. and Vincas P. Steponaitis, pp. 102-119. Smithsonian
Institution Press, Washington D.C.

Price, John C., Richard G. Hunter, and Edward V. McMichael
1964 Core Drilling in an Archaeological Site. American Antiguity 30:219-222.

Rapp, George (Rip), Jr. and Christopher L. Hill
1993 Geoarchaeology: The Earth-Science Approach to Archaeological
Interpretation. Yale University Press, New Haven.

Reed, Nelson A., John W. Bennett, and James W. Porter
1968 Solid Core Drilling of Monks Mound: Technique and Findings. American
Antiquity 33:137-148.

Ryba, Elizabeth A.
1997 Summit Architecture on Mound E at Moundville. Master’s Thesis,
University of Alabama, Tuscaloosa.

Sahlins, Marshall ID. and Elman R. Service
1993 Evolution and Culture. The University of Michigan Press, Ann Arbor.



127

Scarry, C. Margaret

1986 Change in Plant Procurement and Production During the Emergence of the
Moundville Chiefdom. th.D.%Dissertatjon, University of Michigan.

1995  Excavations on the Northwest Riverbank at Moundville: Investigations of a
Moundville I Residential Area. Ms. submitted to the United States Army
Corps of Engineers, Mobile by The University of Alabama, Museum of
Natural History, Tuscaloosa. University of Alabama, Office of
Archaeological Services, Report of Investigations 72. University, Alabama.

1998 Domestic Life on the Northwest Riverbank at Moundville. In Archaeology
of the Moundville Chiefdom edited by Vernon James Knight, Jr., and Vincas
P. Steponaitis, pp. 63-101. Smithsonian Institution Press, Washington D.C..

Schnell, Frank T., Vernon James Knight, Jr., and Gail S. Schnell
1981 Cemochechobee: Archaeology of a Mississippian Ceremonial Center on the
Chattahoochee River. University of Florida Press, Gainesville.

Schoeninger, Margaret J., and Mark R. Schurr
1998 Human Subsistence at Moundville: The Stable-Isotope Data. In
Archaeology of the Moundville Chiefdom edited by Vernon James Knight,
Jr., and Vincas P. Steponaitis, pp. 120-131. Smithsonian Institution Press,
Washington D.C.

Service, Elman R.
1962 Primitive Social Organization. Random House, New York,

Sherard, Jeff L.
1999 Pride Place (1Tul): A Sandstone Workshop. Paper presented at the
Southeastern Archaeological Conference, Pensacola, Florida.

Sheets, Payson
1992 The Ceren Site: A Prehistoric Village Buried by Volcanic Ash in Central
America. Harcourt Brace Jovanovich College Publishers, Austin.

Skele, Mikels
1988 The Great Knob: Interpretations of Monks Mound. Studies in llinois
Archaeology No. 4. Illinois Historic Preservation Agency, Springfield.

Smith, Bruce D,
1992 Mississippian Elites and Solar Alignments---A Reflection of Manageriat
Necessity, or Levers of Social Inequality? In Lords of the Southeast: Social



128

Inequality and Native Elites of Southeastern North America. Edited by Alex
W. Barker and Timothy R. Pauketat, pp- 11-30. Archaeological Papers of
the American Archaeolomca@lomety 3.

Stein, Julie K.
1978 Augering Archaeological Sites. Southeastern Archaeological Conference
Newsletter 20(1):11-24.

1982 Geologic Analysis of the Green River Shell Middens. Southeastern
Archaeology 1(1):22-39,

1986 Coring Archaeological Sites. American Antiguity 51:505-527.

1991 Coring in CRM and Archaeology: A Reminder. American Antiquity
56:138-142.

Steponaitis, Vincas P.
1983a  The Smithsonian Institution’s Investigations at Moundville in 1869 and
1882. Mid-Continental Jowrnal of Archaeology 8:127-169.

1983b  Ceramics, Chronology, and Comununity Patterns: An Archaeological Study
at Moundville. Academic Press, New York,

1993 Contrasting Patterns of Mississippian Development. In Chiefdoms.: Power,
Economy and Ideology edited by Timothy Earle, pp. 193-228. Cambridge
University Press, New York.

1998 Population Trends at Moundville. . In Archaeology of the Moundville
Chiefdom edited by Vernon James Knight, Jr., and Vincas P. Steponaitis, pp.
26-43. Smithsonian Institution Press, Washington D.C..

Stoltman, James B,
1973 The Southeastern United States. In The Developmentg of North American
Archaeology: Essays in the History of regional Traditions. Edited by James
E. Fitting, pp. 116-150. Anchor Books, Garden City, New Jersey.

Vaughan, C. J.
1986 Ground-penetrating Radar Surveys Used in Archaeological Investigations.
Geophysics 51:595-604.



129

Vickers, Roger, Lambert Dolphin, and David Johnison
1976 Archaeological Investigations at Chaco Canyon Using Subsurface Radar. In
Remote Sensing Experimentssn Cultural Resource Studies, edited by T.R.
Lyons, pp. 81-101. Chaco Center, USDI-NPS and the University of New
Mexico, Albuquerque.

Vogel, Joseph O. and Jean Allan
1985 Mississippian Fortifications at Moundville. Archaeology 38(5):62-63.

Wardle, H. Newel]
1906 The Treasure of Prehistoric Moundville. Harpers Monthly Magazine
112:200-210.

Waselkov, Gregory A.
1994 A History of the Alabama Anthropological Society. Southeastern
Archaeology 13:64-76.

Waters, Michael R,
1996 Principles of Geoarchaeology: A North American Perspective. The
University of Arizona Press, Tuscon.

Weiss, Mary Shannon
1998 Alabama Mound Exploration by the Smithsonian Institution’s Bureau of
Ethnology, 1882-1886. Master’s Thesis, University of Alabama.
Tuscaloosa.

Welch, Paul D.
1991 Moundville’s Economy. The University of Alabama Press. Tuscaloosa.

1996 Control Over Goods and the Political Stability of the Moundville Chiefdom.
In Political Structure and Change in the Prehistoric Southeastern United
States, edited by John F. Scarry. University Press of Florida, Gainesville.

Weymouth, John W.
1986 Geophysical Methods of Archaeological Site Surveying. In Advances in
Archaeological Method and Theory, Vol. 9. Edited by Michael B. Schiffer,
pp. 311-395. Academic Press, New York.



APPENDIX A: MOUND R CORE SAMPLE CUTTINGS ARTIFACT CATALOG

130



131

¥ 8Z 14

go0r

91t

9%

768

6%

LNAOD TVIOL

I'H S

g0%

SSBID MOPULM
I83TI0)51E]

80

podoxser) - aamﬁmmkh iBys

qoeq / £2) penyg
[STOAUDYIASI

PLoYs payuaptur)
PaIJijuspiun - s3a[pays patadwa], [[9yy
PoIUIUapiun - prays pasadwa], {[aug
prays uin] g paisdura], jjayg
PelEapIun - s3e[piays pepoda paredway, [jayg
payiuaprun - 3a{pIals papoay piadwa], So1n pue [[3ys
piays werd ueiddrssissiyg
prays winl ‘paradwag, fays urey ] uerddississgy
s)a[p1ays paradwra], [jayg urel ] usiddississTy
piays patadurag, [jayg urelJ uerddississi
PIays papoag paraduray, jog uield uetddississipy
paays pepoay paiaduraf, Jorn pue [[ayg ureld verddississipy
prays pasioa] agwyjas)
paays patedwag, [jayg pue Jorx pespui adeyyien)
PIays uiey ] umojdeg

SHUDLIT

3e T
§98 (44

gt
aes

09
L'EF

S BIIIY
POO, PIGIIIEJ/OUCISPULS/A]IZIIENHBUNS)[Ig
TOTY PIYTPUNIT Y

au0]su9sld _mx.m_.m
j1zyenb ‘axe[ g
ITEIEC

sy

(&) sydiop| jJuno)
SUUID GEL-BLS
¢-T ojdweg a10n

() 1yFtagm

Junog

$-1 sjdureg ai0n

(8) pydag| Junon
QU 9EP-PLE
g-1 sjdureg aiony

(8) oy

Junoy

SqU $LE-LET
Z-1 apduieg a1ony

() 1ysap

Juney

squm £e1-6T
1-1 epdureg a0

"SoIdUES 9100 § PUNOIY ‘00GTLT o7




132

L8 ]

& Ead 43

648 54

E£68

99

7 o8

Gg

LNNOD TVLOL

SSHID) MOPULM
ISDLIOISIET

o T
g0 @

podoajsery - ucmE.mEh 1e4ys

qneq 7 421 paarg
SN0FUDIASIFY

pieys .wmuﬁamﬂab
PalJIuIPILN - §J3]pIays peradwa], [joyy
patjruapiun - pIoays peladwag, [[3YUg
p1ays urelg patadwa], [[34s
peljijuapiun - j2[pIays papois patadwa], J1aYg
pelyijusprun - 3a|p1ays papoly pradwa], Soiry pue [jayg
pIays urejq uerddississipyg
paays urlr ‘paiaduraj, joyg ure)J usiddissssiy
s1a|pIaYs pesadway, [[ays ureld ueiddississiy
prays paledwa], [j9yg um|g uerddississy
pIsys pepory pasadiuag, jjeyg urelJ uerddississiy
PIays papoxyq pasaduwio], Boiy pue [ayg um|J weiddississipy
pleys paspul adeylrnn
piays paredwa], [[2ys pue Jo1n paspu] afeyjien)
poys urelJ umojisg

JSOIUTLD]Y

NneWagy

PooA, PAYIATRJ/OUCISPUBE/RYIZIIBNY,/AUDISIIS
Yoo PeIpOTTITy

ou)sudadd ‘exe

ajiZ)rend ‘axeyy
savIE

sanygry

(8) Ty unoy
BGUID 12281
7-g aydureg aien

() riEiap| Junoy
SqUD TEL-BLSG
g-z ardweg a10)

(@) gy} Junop)
SqUId 81.8-9%F
$-7 apdwey s10)

(5) myFrom

Janag

SqUI 9ZF-+LE
¢-g e[dueg a10)

(8) npfagy

oy

SquID pLZ-28T1
Z-7 a[dueg a1on

"Sa[dWEg 010D § PUNOI 00SDLT o115



133

£gr gt

0Eg

88

8LE

LNAOD TVLOL

gEET 78

SSB[D) MOPULM
8O1L0)S1L]

9T G

podonsey - Juswdery [[aUyg

qne( 7 £e[D palig
ST0AUD ]R8I

PI9Ys payruapiuf)
pRLmuepIun - 38[ays patadway, jjayg
paguapiun - prays paxadiua ], [joys
pIoys utg[] paraduraf, [joUg
payjuapiun - 5J9]pIays papose paraduma], 1oyg
payijuapiun - 9afpagys paposy piadiuay, Boin pue [ayg
piays um(g werddississiy
plays unr ‘pataduray, jjoyg uield uerddississgy
s)9[pIays pataduiay, jays ure[g uerddisssspyy
pIays paradwag, joyg ure]d usiddississipy
paays papory parsdwag, [{oyg ure] usiddississiy
paays papory] pasadwa], Joany pus [joyg umeld uerddissssrp
pIaYs pasiouj adaylieg
p1ays paradwd ], jjayg pur Join paspuf adey)ie)
Emaw ureld umojfeqg

I8N

g0
oere

HTWDL]

POOA, PRILIIBJ/UnIEPURGEIIZIEND,/FU0ISIIS
70U PaGTpoIIUrY

auojsteald ‘ayu[

arzyIenb ‘aye[g
[asiiieeryg

soyary

(8) myiag[ Junop
SqUID 923V LT

@) mySmg| 3unop
SQUID $LE-GE1
Z-b ejduwieg a1

{8) yydap

unosy

SqQUID ZEL-BLG
g-f a[dureg arosy

(&) g

Junoyy

QU §LG-92F
p-¢ ejdurig 100

(#) 151ap| qunon
SqWID 97F-vhe
¢-g e[dweg s10D

£-§ apdureg s10n)

“sepdureg a100) 3 PUNOR ‘GOSN oHS




134

LIE 0t 9041 96 StF 7E 0461 695 868 01 LNOD TVLOL

- - N N . - - - - - SSR[H) MOPUTA
831I0}SIE]

- - - - . - - - - - podonser - juswdul ] {jays
»e g £er 6 &g £ 6% 6 LI T qneq / £8D paay]

[ETI0aUD]A0SIIY

: - - - - - | - - - - PI9YS payijuepIuf}
. - . - - - - - - - PRyIuapIUn - Sa{pisys paaadwa ], J[ays
- - - - - - - - - - peynusprun - prays pasadway, [jBys
- - - - - - - - - - prays uteld patedwag, [[otsg
- - - - - - - - - - patjipuapiun - §}9[pIoys papoia paradwa], [joys

. - - - . - . - - - paynuaptun - 9a{prays paposy pradwsy, So1n pue [jayg
. - - - - . 50 T - - pIays ue(q uniddississipy
- - - - - - - - - - prays wil ‘pasadwa], [[oys arefd weiddssssiy
- -4 1 g9 ¢ - - . - - - syefpaays paladway, [joyy urerq uwrddississiy
L0 1 - - . - - - . - piays paradwia], {jayg urerq uerddississipy
- - - - o1 (4 - - e (4 paays popolg paradway, [fpyg ure]q welddississipy

. - - - - - - - - E plays papary paaadwa], So1f) pus [[ayg ure]d uniddissssy
- - | - - - - - - - - PISYS pastou] advyjien)
- - - - - - - - - - pIays patedway, [{oyg pue Jeir) pesu] afeyirey

- - - - - - 70 1 - - paays wiB[] nawiieg
SSHUDLR)
: - . - : - - - 8% T P EWa]
948 9% 5057 8 Eor 62 6681 | 19z 671 9 POU, PRIJLI}O/BU0SPURG A} IZ)IEN/AUCISHIS
SOy PRI

- - - ] - - - - - - - JU0}SUBRLE ‘BYRYF
- - - - - - - - - - ajizirenh ‘eaxerg
SATRT

sy

(3) wyFia Juno) |(5) wydima] Juno) (&) /yFioa] Tunop |5 7EAL June]y  [(5) yydragy| junop
SqUID 9ZHPLE S §E-25T SqUId ZZT-D SqUID ZEA-BLG SqUID g7.8-07F
g-¢ a[dureg a10) 2-G e[dweg a10) 1-¢ sjdureg aion g-¥ ajdureg axon $-p o1dwng ax0n

“Seldiieg 6100 Y PUTOIY '00GNLL O3S




135

Feg 1

0'e01

621

8'65 68

L8 ST

INNOD TYLOL

SEB) MOPUIM
1891407S1E]

podoxnsey) - Justuderf [[ayg

qewq / £=[D paang
‘STI0aUD1P08TFY

PISUE pefrjuapiuy
patiyuaprun - sja{preys paladua], [ayg
payrusprun - prays paisduraf, (]S
paoys utelg patadwal, 194y
peyjtjuspiun - 539]plalfs papola patadua] [[eyg
paynuapiun - 3a[preys papody piadura], Born pus jjayg
piags wielg ueiddississp
pasys wi ‘pataduta], jjeyg ureld usiddississoy
s19]pIays paradurag, [jayg urepg unrddississipy
pIays paradiaf, [feyg ute[J unrddississipy
PI9ys papoig paiadwa], {[aug el verddississipg
pIays papory patedura], 015 pue [[oyg ww|f ueiddissssip]
pIays pasiou] aduipe)
paeys patadwag, [joyg pue Joay) peswu] afui)ie)
PIais W[ umolfeg

EILVAR])

80 I
g ¢

PE
I'g6

Ce ey

POOM PRILIIE J/AU0ISPURG/O}IZ)IENY/BUISI[IS
oY TSt TROarayy

JU0I5UHAIT ‘ayr]]

aqrzarenb ‘aye,]
TIUIHEQ

Sy

(@) ryfiag| jono)
SqUD 9%V LE
g-9 ojdweg alo))

() mydrap| quno)
SqW FLE-EGY
Z-9 ojdweg a100

EIFTEEM

junan

EQUID Z21-0
-9 ajdwies aron

(8) 3yFragy| jumon
Squm geL-8Le
¢-g 2[dureg ara)

(@) wTiaA| Jume)
SqUID §L.G-0FF
F-g ajdureg a1

sagdureg a10)) yf PUNOIY ‘00GNLI o1 -



136

9FL

&6

Set Gt

i'EG

19

|77

ac

LN10D TVLOL

SSBE) MOPUTpA
IRILLOISIET

L6T L

podonsury - Juaudelg [[aug

qued / 48]) patig
SROAUDIIRISIHY

g0 g

PIoys pAUTIUapI
paynusplun - s3ajplays patsdway, [jayg
petruapiun - plays pazodwa], [[oug
pIgys urejq pateduwa], [j9yg
payrusprun - §13]p1ays papora peaadiua], [[eys
PajHuapiun - jaypieys papory piedura], SoIx) pue [jayg
proys ute]] ueiddississigy
paeys wir ‘paraduta], [aug ureld werddississiy
sy9[pIays paradwsy, [jeyg me]J uerddississipy
paaiys patadwsg, [1eys wief ueiddississipg
pIays papory pareduraf, [joys winld uerddississipg
p1ays papoag patediua], Soify pue [jeys ure]J uerddississiy
pasiys pasmuf adeylie)
paeys patadwa], jfeyg puw Soxxy pasiouy adeyjren
pIays umm|j umojdeyg

[SI1unIa

gNjEaly
POOM PRLLIAf/AUMSNURE/E)IZITENYY/IT0SHIL
ood payTpouraTy
AUMISUDRIE ‘ayu]]
apzarenb ‘eyelg
FATTE(T
ST

(5} 1y Fap

U0

SqQUI> 9ZF-F.L8
g-1 |ydureg a0y

@) pysiag| qunon
SqUID $LZ-F3T

2-L o|dweg 8100

(&)

Junoy)

5quid 2270
1-} opdwreg aron

C/ETED TR
SquId 28L-8L4
g-g aydweg s10))

(8) mF1oy

o)

SQUID 81.G-97F
$-9 o[durg a1on

'ssjduieg a10)) i PUnOR ‘0OSTLT oG




137

688 9

GLF 04

£9z 3

681 g

£88 8E

INOOD TVLOL

SST[) MOPUTM
ISOLIOISTEY

podonysen) - gmmEm.a.E eys

qne( / £e1D paar]
SSNOFUDIISTH

'
0
P

PidyS paruapruy
payuaprun - 38 plays patadura], 1194y
payueplun - piays pasadwag, jayg
piays ure[d petadwaf, [[3yg
PoRUTuapIUn - §79{pI9Ys papods pasodua], [ja4g
PAYIuapIuUN - J8{piays papoty pradwa], So1ny pue [jayg
paays umslg uerddississipy
pleys Il ‘patadwa], [2yg uregg ueiddississtpy
§12]p1ays patadway, [jays ure[J uerddississy
piays paiadwag, [j94g veid ueiddississipy
pIays papoly paradwag, [[oyg uiv)d usiddISsiSsTy
pI1ays paposrg peradiua], 3010y pue [jeys ured weiddississiyg
pisys pasau] sdeylien
pIays paladwma], [j9yg purn o) pesuf a5eiaen
ploys EmE usmojieg

SEULIDLB])

A ¥

7 T

HEWI
POOAY, POYLIIad/EUD)SPUBS/(ZIIENHAUMSIIS
S{I0Y peyTpOIr

puojsuaald ‘eye]
ay1z)1enb ‘aye)
RELAICETe

ST

(& nsep] unop
SqQUI2 978110
g-g o|duieg axon

(8) ydtap[ unog
SqW yL2-g51
Z-g ejdweg sion

() ryFag] qunod
SqUId E1-0
1-g8 a[durey aI1c)

(5) 1yHap| quno)
SqUI ZEL-8LG

g-4, ajdwieg aleny

(8) yF1agy] qunop
SQUID §1.6-07F

¥}, ajdursg a1o05

"se[dureg 9107 3 PUNOW ‘VOGILLT P3S




138

8¢ LT

£8r gE

gk £

¥g

&0l

ENNGD TV.LOL

SSE[5) MOPULM
§OI0IS1L]

podonjsen) - JUaBel] (j9US

queq / £ry) pair]
ISNOBUDIIRISIY

'
]

i

proys payruapiuf)
payyusprun - sja[paays paraduwa], oy
paluaplin - pasys paradwag, [1oyg
pasys ui[ g potedway, {jayg
pafjuaprun - sja[plays papold pataduraf, [jeyg
PRUTIOpTUn - jajprays papoxy pladwag, Soin pue [jeyg
prays uwf g uviddississiyy
Pp1ays Wi ‘pareduwiay, oYy utefq usddisSISsIpy
syapasys pasaduway, 18y areg uerddississiy
prays pasadway, jovg ure]d netddississipy
proys papody paisdway, 1ayug ure|d derddississTpy
pIays papory pasadura], Joayy pue [[ayg urerd uerddississipy
paays paspu] adeiyjie)
pIayjs paradina g, [[ayg pue Joan pestou] sduyiren
psays urefg umojfeg

Mo 1T VET

FI I
EF 0T

gr g
aor 09

ayneway
PODA, POIJIIIR]/0UNISPUBS/RIIZIIENEAU0S][Ig
R geinigguniey

at0)5uaall _mx.m_.m
apzaenb ‘ayepg
SHEIR

SRy

(3) yySapg} qunog
squd ZZT-0
101 ajdweg aton

(d) 1y} qunon
SQud B1.G-97%
$-6 epdweg a10)

() wyap| uno)
SquID ggH-.Lg
g-6 ejdureg a10n

(@) 74Ty yanoy
squio ZgL-8L8
¢-g sjdureyg aron

() ysrag| qunop
BQUID 91 G-07F
$-g apdureg alon)

‘se[dureg 8100 i pUnoly ‘00GNLT NS




139

00 0

8¢

67

Ier 1T

I'r £

[

91

LNMOD TV.LOL

60 1

eo 1

ESBIL) MOPUIM

{80140381]

podonser) - juawidery [[2Ug

qne( / A1) paarg
'ST0AUD RIS Py

R U

1
'

I'r
a0

oy

PI3ys payrjuaprun)
paijrjuaptun - s1a[piays patadwaf, [[ayg
payruspiun - prays paladuraf, [jeyg
paays urejg paraduwa], 1j9yg
paLIuapIin - §]13[pIays popora paladuag, [joys
payjuaprun - ja]pIays papoay paedwag, dorn pue [[ayg
piays ured ueiddiesissiy
piays Wit ‘paredurs], [jayg urejd verddississyy
s18[p1ays patodwa], [jays uefd ueiddississipy
prays peradwa], [joy4S urerd uerddississipy
piays paposy patedwag, [[ayg urslg usiddississy
pIays papory paradwia], #015) puw J[ayg ute]d uerddississipy
piays pasiou] adure)
p1ays pasadwag, [(2ys pue do1n pasmou] afeyjien
pIays uie[g umojleg

’ 831UDAAY

L T
e £

Eatalsin)ag
POOM PRYIN2J/OU0ISPUES/ATIZIIENY/BU0SIIS
FI0H PRTpOtIU]]
auojsudaId ‘axey
anzyrenb ‘ayepy
Sy

(8) 1yS1ag| qunep
SQUI3 95 LT
£-11 apdweg aio)

165) 1y Fap

Junoy

SquI> $LE-E81
1T 9dweg a1o)

(g} Emwm\s. unoe))
S 82.9-90F
p-0T @direg aio)

(d) iydrp| juncny
SGUID §Z - LE
£-01 @dweg aio)

(&) 7iFapm

JUn0

SqUID FLE-GEE
Z-01 apduisg a10)

“So[dureg 6300 & PENOTY ‘0080LT 9IS




140

751 ordwag siony

G171 epduweg 210

95000001 9'L90¢ %6000°00T BILE 8z 9 LEP Lg LNNOD TVLOL
%6E0°0 BT %¥L00 G . - - - SSE[) MOPUTM
ISNIOISIET
SE000 It %LEDD T - - - - poedoajser) - juatuges ] [[ayg
H08LG ELLT 9HG8E L 86T g0 £ - - queg / £ejD parg
] . SNoAND)EasI
0g0 %0800 90 BPLO0 é - - - - PI3YS parjTjuapluy)
L0 BEL0°C P 9TEE°0 6 - - - - painuapiun - s1a[pIsys pataduway, [[3ys
610 %HEI00 687 %BIED 01 - - - - payuapiun - p1ays patedus ], [[oyS
0ge BFIT0 g 96LEDO T - - - - paays uelg padadway, [[pYg
880 %EL00 L %BLGT 0 9 - - - - PRIJTFUaPILN - s33[paays papoels paradurag, jayg
0e'g %0800 90 %¥L0°0 g - - - - payiuapan - ja[prays papoxy predwa], foin pue jayg
601 %5090 98I 58290 LT - - - - pieys el uetddississiig
0ZC HEl00 &e %LEOD T - - - - pIeys wix ‘paradwa], [jays uelg uetddississipy
6e'T SH06G0 I'sl WBLY O BT - - - - sye[pIays pasadwa], [joys ute(d ueiddissssipyg
ge1 - L BIEED geg %9840 0% - - - - pa9ijs paraduiaf, [joyg utej uerddissssipg
R0 %eh60 g6 %SEET 96 - - - - piays papoig pasadwa], [[oys urel] uerddississpy
0s'e WGPII0 [y IHLEOO I - - - - pasys papory patedway, Soiry pue [roys ure]] uerddississiy
01 WePOD T %LEDD T - - . - pioys paspu] aguyiie)
09'% WBIROO &g %LE00 ! - - - - paoys paisdway, [joyg put Soan pastug sdeylen
0¥ 0 WBETCO o BLEDO T - - - - prays urefg uanfeq
1SINMDLE]
H0LEO L98 %6549°0 LT - - - - Ewa .
9%EITER 9irlE %VSE L8 LLER gr £ L'GF L8 PeoM PRYLITA4/RU0)SPUBGRYIZITEND/AUI0)S)]IG
A0y paTPoUITY
%68E0°0 I'r BLEDQ T - - - - auoysusaid ‘oyely
%080°0 90 9%LEQT0 1 - - - - az)dEnD ‘ayerg
ST
STy
&) usem % (8 IHOIAM| % INOOD (&) syfiag| qunod 1) syifiagg| junod
adulaay TV.LOL SqUI $LZ2-251 S Z28L-BLG

‘sojdureg a10p) | punoly ‘pOSnLT oNg




APPENDIX B: MOUND R CORE SAMPLE STRATA DESCRIPTIONS

141



142

{[10s punowgns) w g Jaddn uj suieys 1001 FuIABY pue Avjd SpuEs 2JIia [[l1as papjow Appa Apues UALOI YS1mDf ok

Squa TLO-EEE

EIE (9u02Z Sty pUNBLLINS) SD|NPOL 2SIUETUELL PUR SUIEIS JOOI PUR AZ]D ADUES MO[|2A YSIUMOIG ([1iA\ POIROLW Ae[o APUES umolq YSId SQID FEC-H1G

- il (add{5j1) pUNOIL) INOYTNON] SHELS J001 pue EY79]] [P02JED YA A0 ApURS ABTT UsiuaL0iq 1yaip 1oedies SQWD p15-908
(adols-iy punowui) JnoyIn0Iy) suns j001 DUE SUOISN)OUL Y2R[] [COIBYD AB[D APURS U3 pue du____s TIAY papou 4|3 Apues umoIq ysImolas

) ) Sqa 80S-908-96¢

| o5Elg {9do]s-)1uNtins) SU0ISN|oUE [BOIELD “PORJI2IU] [BSEq ATjD AHS uUMDIq [SIARIE JIup s ACpD K138 UMOLQ SQLUS GE-06-F61
B (dojs-11y punoun MNBYINOILT SLOISNIOUL Y23[] JEOIIEYD AT|D APUES AO[JOA PUE ABID "AIYM A PORIOW A[1ATDY ARD ApUES UMOIG USIMGO[]9A

_ . _ SqUI 9646601

{11y punow) suoisnoul A2[2 paky pue ¥33]J |E00ICUI AR[d APUES IMOIQ YSIMO[|9A PUT GAGIN SIppa] )iA pOITIOTI AB[D APUES LiAOIq SO G0 FZE

{[1J PUNOLLI) 9SEq IE30 TWEN[INOPaId AI0W-AT[H APUES USIMOfPX puB TANGAQ SIPp3] [ papiom AR]2 Apues jaudiins Umolq (514813 “SQUIS prE-C8T

- . (Wununsy Kepo Apues AUSE ALI3|  SGWID SY7-787-BLL

11 98018 (IMILAS) SUDISA[IET Y2a]) [E0DIEND YIIAL “20ULIEad0R Pajeal] ‘AL[3 ApaEs Pal YSIANO] A SQUD §17-1(7

([[1y purour) sUGISN[oUL AB[D PaIL] pus

1 'Spaans "$Y0ay) [EO2IBYD JO SWROWE JEWS pue Azfs Apuns umoaq ysimojpd pue umoiq YSIPP Im panow Apiaeay ABfd Apues umolg Usimajjak SQWIZ 11 7-T0]
{1} 2dmg . {1 PunOL ‘U2l SUDISTYIUT AT P2IL) pUE “SpIalls ‘[EDIELD AL AR ADUES Agid SQIa Zo[-§E ]
(21mea) SA0Ge JO aseq) A%|0 Apuns Tmoiq ajed pup UMODIG s paowt Anjo Apues Aeis SQuWA §z1-811
arnja} (ud aroopy g7 2(qissod
N ‘arnjzay) SjudwaLpas poziusBoluol ‘Au[a APUES UMDIG YSIMOTIA pUE ‘Ao USIpPas 'umolg ‘i ynam pajpow Auja Apues umolq ysifead squo g11-5¢
QHOZ MO DUI0SIY] . {ouoz aojd 2LI0ISIY) SUOISAIIUL ABJD LAY AR]D ADUES UMODI] [[S1A0IS QU GE-9g
[Tt tone)say {1} WoneI0ysa} AR[o APNIES UAVGIG USIppal| W 961
ST {SnIMi WdPOIN) 1WEe| APLTS U0 2P SqUR 61-0

SINTNINOD e VIVILLS

I AT4INVS THOD

KHAAR



143

(J10S punoWIgNS) SUIR)S 1002 P B9 APUES EAMOLY HSIMO]RA

SOUD £39-€ bC

B35 {3U0Z SHWNY PUNOLLIGNS) SUIRIS 10G) [ELUTLIME [(Av weo Apues UAIQ YSIAEd S CHE-LTC
" 1y prinow) Les Apues Ap[aX (SIUADIG PIE AOIRA §STppal IEY papuLq S £ZC6-606
- R (I punow) AT|o Apues Awig puR ‘umoIq oped “M0] |24 YSIUMOIG “MDjJaRk (SIPPa) Jo SpUTRY SUED0S LOGIID AEacnosp SQIUD OS-F0F
| 2o8mg (14 punows) syaaf; jeoIEya Yia AE)2 puns U] A19a UMaIq ysimo]ad 1] SQUID p(p-£6€
Iy punow) sajnpol o5auCaue PUE SuoIsh|Iul AB[D UM “AB[D APLES UMOIQ YSIPPRI PUR UAVGIG USIAO[[3X {114 POJTION AT|D ADUES LAOIG
SQLUD £6£-36C
11 95e1S (itununs) Ap[s Apues uaoiq SquUs §67-L6T
Tl punoim) AR[2 ApuBs UAYDIq WSImO]jaR ajud 1NNIM PRJLIOLU AR[D APUBS us0aq (|SIARIT ofed Kioa SQLUD {7677
_ (]} punotu) [e02JeLD JO SY3a(} [[EWS yla AC[D APUES UmoIq [SIAD]jaA DU UMOIQ HSIPPIT LA PRITIOME AB[D APUES UMOI] ysidesd SO Srrette
{dea Leo} Kejo Apines umoig ysiAesd afed SQD 777-61C
(nutuns jo uoniod ._u_so_vﬂm_u um0Jg pue Ar[d APUES UMOIQ YySIPpaL Wia papow Agja Apues umelg SQWI 47917
HI 231§ (HLWNS pAWIng) ATja pareal] puz panj-Aefo pat SARD 917-pIT
{11}y punow} sajPOL DSIUETULIL FUE SUOISN[DUE ABJD DIILM "AB]2 ADUES UMOIG ysimo|jak s papiow Aepd Apuss umorq SO H17-691
{WE15 300 QIR £ [-CT] AINITS]) ATJD ApUEs UMOIY (IIA WOH0G 1830 PA[RtL AL ApURS umouq ystAess afed SQUIT 69 1-6F 1
INEGTS Quuwns/uappiun) aouzieadde paysaif-doy Jeall 423 paiy YA AT[D ApiEs umoug ysiAeld ymep S 611-101
. (113 punow) Aego Apues imoiq ysiAd squ2 [0]-48
A g {111y punow} §-g§7) auoz Aosg FAUISIP s papueq pue »a_u Apties :BEn YSIMO[DA YA PIICIL ‘umo1g ([SIAeIE sqLus jg-3¢
{auoz mojd JLI0JSIY JO ISEQ) SUA] ARJD UAOIG Ustao)jod SQWE §G-/ ¢
QUOZ M0]d JNE0)SIH {auoz mofd u:o_m:: 2UOZ ARIT JOUNSIP LpIay PapLing ‘SIUIWIPS PAMICW AIALA] "UMOIQ siAeag SUWD LC-f7
[114 UDIIBIO)SY] (ju uCHE10)531) AB[3 APUTS UMOI] YSIMO[OA squd {7761
SN (SNUINY tapotu) Weo| APIES UMOIq Yep SAUES C-(
AOVIS SINTFWINOD PUE VIVILS] T ATIAVS 330D




144

(11§} punotu) &zj> Apues Aeid

SQUId LTE-C1E

i _E:c:c Az[D .a_ucnm AOJjoL ys1A0Iq EE UAOIG _mm:ﬂEw IIA PojIIOW 2|3 ApUBS ADIQ :m;—c__om

SqLI3 CTE-C0E

(111 punotu) aejIa)u} IAO] JEL3IEW pALios *ARD APUES MO|[24 SIIALIG 1IIAY PANIOUT AB[2 ApuES ABJd

S SOE-66T

{II1 punoty) Ae[o APUEs uMmMOIg

SQRUD 66Z-067

(it putioni) A2 Apues sofak USIuMOIq pug UMOIQ ()AL po[iow A1ABDL AL[3 Apues Auid

SQUI2 96T-£LT

(JLLEAUNS pauing ajgissod) aoupaur Jaddn Je SUOLSTDUY {BOIIED A ABJD Apues usaorq

SQUID LLT-CLT-TLE

(dea oyqussod sy £eja £pues pod

SQuId TLT-0LT

{3utuns) eisewm pajios Ae[> Apies aojak siumolg

SQUI3 0LZ-69T

EEGS (wiLins) astq Juall SH[NPoU SAULFURLL (LI ¢ >) [[FWS PUE A)AHOE J00 (I AT[3 APUTS UADI] ystmoffad SQUIS §97-59T
{11} punotu) a9ja011 55q 1F SUD] [BLIAIEW PAYI0s (I PURS MIGM 01 ABI3 (31| SQUWID $97-797
. (TI1J PUNOUL) AT}3 APLITS 1IMDIG SqWS £57-09%
{1y punotu) Azjo Apues umolg 5QUI2 097-6ET
{11y punowm) Ae)3 pas SOQWID 667-16C
{I1L7 punouw) Ae[d ApUEs tmoIq SOWD /57-0CC
{11y punowy) Axj5 Apues pal SqQUID 9L7-p7
(tf punowy} ?_u Aplzs Tmorq __m:mma PUE UANOIY [SIMO[[RA Y1IA pa[Iow Avfd Apuks umoiq SqILD PST L0z
{uwas) asejms patedy AE|D panif pUE [BOIIEYD \)IA AL|D APUTS UAMO0IQ YSIAEIS SQUI £07-661
. (111 PURDKL) AE]D APUTS UMOIG 5QUD 661861
{ljlJ PUNQLL) AB]3 ApUES UAVOLq Bjed SqW2 851-561
(it} punow} Aefo Apues umoiq SQWD CHI-E6]
(f[1] punow)aseq Jeau
31pOt asaueBurw pur SUOISHIOUE J0A) JE0EYT [|EILS s Arpa ApEeEs Um0 SIMOJJAA pue umolq ajed s pomon Aejo Apues umosq siferd S CE1-£8
{1y pundir) Aejo Apues imeiq synd SQUIS ER-13]
(pImpag) [BUSIELY PIJIOS SqUud /(=L /] 1U UDISNIuL Aeja ApUEs pai ajed & yatm pues AdACID UAOIG paputq SQUID 181-1/]
T {2imuay) Ae[o Apuus umolq Squa 171-891
- (aIn3£3}) Az[a uAvDIq LSIPPa SO §91-/0]
“(oImEa)} ATjo MM SUEPIGIIS SUOISN o} [ROSIBLA M AE[D APUES UMOIG ([SIPPal 0] UDIq SQUUD /01-9G]
{[[1J punow} Aefs Apues umoiq SQUID S T-6¥1
(I punow) Aoja ApURS UMOI] USIPP31 Yiia pa[liout A2 Apucs umoiqg ajed ST GR1-0F]
(111 punour) A8 Apuas PafIoul UAMOIG SGLID Of|-L T
{iiy punow) Azjo Apucs umodd pue Gaarg oped e P3I0W ABJD APUES UMODEG YSIPPOI SQUID LET-FET
(|2H9)e1U PAXELUL TIULNS/|[1] PUNOW) SUGISTI|IUL AT[2 PAIL iIA AB[D umaag ysiAess SQUID FE1-0E]
TELLS {3IUTINS pauIng) SUOISH[oU] AT)2 1] LAY [200IBYD Li1ay Au10 APUES UmOIq Squ3 0E]-87]
. {iiyy punotw) Ae]3 ApUTS uaolg Squo §71-971
iy punow 9A0GE J0 2SE(}) [BLIAIRIU POLI0S ‘PULS UAGIG pul 56:_ 3ed i1 papuug pues waoiq [siAesd SQD 97 [-7L1
MEEER G_EEnm patnq) ALt panj pue [EODIEYD Yitas [[1] pUnOwW PARIOW LIAVOIY 1SIAEIT SQUID TZI-L0]
{1 punoili) 25eq 18 AepD APUTS UAGIG L[SIppal 0} Burpey pue Ae|> Apues ysimo[i2k pUE UmDIQ A papImD AB|D APURS UMUIG A0 1| SqUR 201-70]
o {111y punout) Aejz Apues uamoIq SQUID 701101
Al 93815 :E punoLuy Ay Apues umoIq aA110 JUsH SqUD 10i-c8
{yeasq opdurs 2100 "ouaz mofd auoIs|) Avpa Apues umoiq ajed maEu.mw,ﬁ..
2UCY MOL] 2107511 {3u0iq 91dwws 2105 "ou0Z A0 DLIOISI} SUOISASL (03D AT Apues umoiq YSIPPaI pur UMOIG REA PATHOM ABj2 APUBS UAOIq YSIARIE
. . . ] ) ] Squin j-6%
Hid uonImsay {1 uctjesosal) Av[a ApuEs Umolq ofed pue umold YSIAEI jim uohiod 1am0f 211 Ul PAjROiL AB[D APUGS EMOIT ystao]jad SQUWID GGz ]
SILNE] {Siuity WSpou) wieo] ApUES UMOIq Y1Ep SQIUT 70

TOVIS

SINAWINOD put YLVILS

€ J'1di

S YOO




145

{1108 puriotigrs) swiEis Jood a ABjo £pums pal ysimoj[ok

SQUIT £80-9L€

BENER

(SN PUNOULGNS) SUIEIS 100 1M WEO] AR|9 ApUDS UMDI LSIARID

SQUUIA 5L E-CCC

(1131 punotuy AT[D APUES [A|110LU UMDIq

SqLID £o6-pe

(11y punows) Leja Apues uasdig ysIAeId

SGUI J0pE-RTE

{111 punow} oouEleadde papos- Azjo Apuss papueq “SU1doys pas S0k put Keld DIyA MDA ([51UMODIG LADIG

Sqwa ge-09f

{1y puncwy INoY3neIy) SY30]) [BOAITHD (A L[ APUTS AR PUE ‘UMOIq ‘pal YSIMDJIOA MO]jok YS1Ppal

SQUEd 2909155t

({[yj punour) pues Lerd

STUIT LSh-CCh-ECh

(111 punow) Aefa Apues umolg

SQUIY £5h6hY

{11y punow} sa1qqad SUOISARY INIA ABja APUTS AloA UMOI] 3]Ed pUE ‘UMOIG USIARSE “UmOIq papurq

SQW3 6YSLE

(11 punow) Aeja Apurs Fu33

SQWII §LE-ELE

{1y punow) Aeja Apues Aesd pjdi|

SQUID ELE-OLE

(it} punout) AT[2 APUES UAOIY [SIMQ[joA JE] i popnow AR Apues Aei3 wEn

Sqiua gLe-69¢

{11 puncwy Xe[o Apurs umolq Jiop

SQUID GIE-£9¢

{ty punot) Aeja APUES um0iq PUE UM

SqUD £9¢-19E

{15} punoiu) Ae[> Apuws pas

SQUD [0E-65¢

(11 PUNGLL) D2BJI2)U] JESGG 6 AL|2 APUTS AEIT LSIIAVGI] WA 2A0QE 31} J0 pueq” SUOISTH 2UE ¥I3|] [EODIEID PIA AEj2 ApUEsS Umolq

SQUIa GEE-0CE

_CIry punow} A2ja ApUES Ua01q ysimo]jak i papiour &eja Apues AGI3 ysiumeaq 13N

SQUID HEE-LbE

([} punow} A¢(@ Apuns pai

S LpE-prE

([ punotu) SuD{sH[atl 91qqad SNOFILENL PUE AU[D APUES UMOIT (M pa|joll AR|D APUTS ABIT SIIMOIG WIS

SQUID phE-OEE

{1y punotwy Aepd Apues Aesd

Squd OEE-9TE

([1y punoxt) Asja £purs mo[[ed s1ppa

SQuIr 97E-C7E

{11y punout) pues £217

Squd STE-pTE

{11y pumonn) Azo Apues pal A PORICW AR |0 APUES ADj 04 YSIppal

SqI pEE-TTE

{111 punowt) A Apues umniq

S 7ze-128

{ifyy punow) sudiShjout AE[> APUES Pal PajiGs [[oAL LNIA PUES AO[jaR (SIppal

SQua pe-LIE




146

(jros punowgns) surels joos pue Aja Apurs :)is 1A papio L8[ APurS (ALY 1jSLMO|[RA

SGHD 789-05S

(SDLWRL pURONIQNS) SUIRYS 1001 Yjta WEO| ATJD APHES UMDIG USIARE

SQUID 0SE-615

CHEF punol) 8:53&..% USEAs PUDS-PUES DM PUR ARIF (jIm papueq pues umolg ojed Adaa

SGWI EE-11¢

{11} puROW) JudLUTPIS PIJ11as puE PoHos-5Ud] AL[3 ApUEs imoiq

Squo g1 £-608

{1y punour) A3141)2¢ 1001 PUE SUOISH[OWY AB[D PAIE) PUT SY30] [ROITUD 1[ItA Avgo Apues Aris yS[umoq B[

SquI3 60S-06¢

{11 punoww) ssuemwadde (4Sea PajI0s-SUS| PUES ANt

Squid N6+-68F

- , (uappuu adojs 9]q1s50d-7{UIUNE) 5pIals el iofl “Ae[> Apues Aed yjim papjotll AR Apues aug AoA umQig SO 6RI-LOF
I ] . . (adopsiununs) suzj Az umorg SQIID GOb-£ 0091
(5a0n]xul Jomo) BuIdo|s “Jaddh jaao) <)y purtowr) £epa A3jis INO[RAEN]  SQUA §9-00t-£9p

(893g)10161 Jomo| pue Jaddn pasl-[]1) PUNOL) ALja APuEs ARIS yitA pojijow Av[o ApuEs umolq ysIAeIs

SGD (0| £f

(adojs-1wiins) wng 3001 o|q1ssed JusIuod [EodIElD AAua YA Aepd Apues AeiF yum pajiiowl purs uAog ajed Aloa

SQUS SER-1EFLIb

(odojs-11wuwns) 20wy 19T [ESEq 12 [E023BLD 1AL pUES uso01q afed L1594 pue KA 4ita papURd ARjD ApUES ACID

SQUIT E1p-2 I F-20F

(it punows) Le[o Apues UmoIq Gsippal pue UALO2] “DHLA [NIA PA[OTH ASTATAY AB[S ApURS uMOIq [SIATLT

SqQuia Zop-csf

{(20mz33} 4ud Apues umoiq pue "(wind sgqnag) A 31 "puBs DAL I pajhiowt Ajaesl] ABj3 ApUEs UmoIq ySIARES Jual)

SOWD CCE-p0E

(aInjuay)
Spsoys pur SUOISN|ILE Y93[) [ROIIEYD ‘AR|D APUES UMOLY PUE ‘UA0IG [[SIMO[[RA “UMOIq ysippal Yy panows Apaeay Ao Apues umolq ysiAeid

S 60E-18T

(paxiu jerraew adojsAnuns pue jjiy punotu) 4oy Jtau Agpa
Pady Ul SUOISA|IUL Y33]) {BOMIBLD [EWIS ‘A8[d P2l puE Miym ‘Keja Lpues usm01q 4siaojjak i papiiow Ajiaeay Aepp Apues umolq ysi&elg sy

SQuia [97-#61

HI

(RS ysesm panos Aeja Apuns Lyse Awas

SQID B61-161

Al {11y PUmioLI) jeuayea patios puvs UAOIG YJBP NIA POPUBQ PURS UAOIY SQuI |61-£81

amea, {11 U3PPINKANIGaF) J]08] I9MO] U] SOOUEGINISIP ABPD APLES UAOI] ‘5409]] [CODIEN |[TWS (A AE[D APUTE UAGIG stAeid SQID [F1-06

2U0Z MO]d ILI0IS1{ (auoz sopd J0151Y) Ajo Apues papoil Ae1d pue Gmolq ST £6-0€
(i1} ueHRIOISHE) AR[D Apuus A1oA UmoIq Ajed pUE UMOIQ A PAPUEG ATJO APUTS AI3A UMOLG YSIPpal Squd )S-0f

1{1] UCHEIC)SDY TR D) AT Apues unoiq pue UMO YSIARIE SQU 04-07
SN . GEE.E UIDPONL) teo] APULS ARIT USTUMOIq SQLUd (7-0
SINTWINOD DU VEVHLS] F 14N VS TH0D

AIVIS




147

{]10s punctugns) SUIETS 1004 kM )I0SqNS £2[D APUUS AO[[A (SIPPaL

SQUID ZRY-FOE

NG (3221 opuies 3100 “SNwy punot-aid) SLIE)S 100K JETUIHW L0y APUBS UAOIG 4SIARIT SQUIY $05-/,
(3{ea1q S{diuus 2103 7)1 pUnOW) SUOLSR[DUI AL|D ABID H[JIAY ATJD APUES UAOIG USIMO]JaA {0PE~) SQUD j-p7C
(32a1q JOUNSIP ~{[I] PUNOLL) Sua] AB[D APUTS ARIS 5D pZS-778
(I11J puniot) e mojak (1A Pa|IOUI AL]> ApULSs au1) AJ5A A3 SqW3 7Z5-008
(111 punowt) A¢ja ayiya pue ATIT (IM PAMIOW 48D A1]15 MO[[PA E.:_u 00576k
(ea1q Taunstp -y purtow} aoepaut soddn Jeau su0jSA[DUI [LO2IELR pUE AT[D Padl] (1AL AE|D ApUBS AIDA UMOIQ LSIPPAX SR 760181
(3PaJq JOUNSIP-|1Y) PUNOLL) DIVJIHIUL F2ANO] JE SUOISN]ILT [RO2IRY3 TlA AEjD %E_m £o1g SQUIS [ Rp-pEY
({1 punour) Aej2 Apues MDJJ24 (SIPPaT PUE “SIM “ARIT “L[iLm 9]10W AT A5 moqpd ysiusolg E.E...x_ PRE-ELE
{Ijt] punOLU) 19133 U] UMD PAAJED S] TENS- KE[D APUNS 0U1) AJ5A MO]J9A SQWD £/ Lk
{1 punow) 19ju20 uw UMO] POAIND I JEIS uu:m.aun% ' paLI0s- Aejd Apues aulj A1oa Lerd QWS TLb~1/F
i {1y punow} Aep K)1s mojjok ys1ppat pue ‘agm ABid qim palRom Ajlaay Ae)2 Apues aojpad SqUI ) L pefCh
- Iy punow;) Anja Apues mo|[24 ysiuasolq Jo SpUBq pue SUGISNOUE [ROSIBLD [HA AB[ APUES AID SGUID LSp-LZh
{11y punoili} Aeja Apues UMGIG|  SqWa CZp0Lr91h
(13 punow) suo1EAou) 322y [E031EYD [EIURMILL PUT AB[D ADUES ACI3 itm papueg PUE pO[IOLT K[1ARDY Avjo APUBS MOJ9X|  SUMWD §1p-91b-8LF
1 {(nuluns) suoisnjaul Yoafj [E0AILL “Aufa APUBS UADIG U[SIAVD]|2A PUE ALJD DJIYAY LTIAL POJTIONE A|IABSY AE]D Apies e SqUII §7E-TTE
CEEE} PUROW) suo1sn|sul ¥aal] e00IRLD pue Aeja mofpA ojed puE opiay Yiias papow Ar[a Apums uAOLg ysimoyl SQWD ZEE-R0E
]
punowy} sanpou asauesue ‘Sejo Apuws umolq yim nodnany pajow Ajraeay pue e Iaddn i e papueq Aejo Apuas mofad ysiumolg) $qW2 §O€-1£T
1 (nng) aseq ju papueq pue Jurdogs eHsEw PaNos "Aeja paIy Jo swawsel] SdIR] (UM AUED ApUES Umolq SO CE7-[ €-R07
{1y punow) Aeja pas pue ‘UALOLG “D}IYM pUte “ARjo APUBS UMBIQ U[IIAY PR]HOW KJIATY AB[o ApUES UAIY 4SImofiak SQWo 807171
(Iuwns) suoisnjaul £2[2 panj pue [BOBLI A AC[D APUCS UMOIG USIAESS SO {71011
{oA0qR Tim paIeId055T 1ILINS) plieq AT UMOR JTE0 SQUI BT [-a01
{2ADGE 1J14 PAJRID0SSE 1WLIAS) AR[2 Apuns mofjak SQUID G01-L01
{S|Eaa1E 10 SADGE (IM PAIEI20SSE wunsmdgjns pasedard) pueq Avd umolq yiop 5qUID £01-90]
11 (yuns paiing) su0ISNjouUt [E0IIELD PIUE AB[D PAIl] YIIM AR[D APUTS UMOIG SqUII 90 1-86
{Yearq a[diues 203 T PUNOWI/UDPPILY AR]D APURS UMOIG :E.Em SQUD R6¢
. M {[fL) pUNOWI/UAPPELLT) Auja APUES IAOIG SQUID j-1L
QUOZ AV HU0ISIH {pu0z Mmojd DLIDISIY) SHOISTIOuE AB]D PO 1[TIAY AR[D APUES MOJG USIACIA| §QUD [ Z-CF
T vonEIesay . (1 uoneIcisa) AB[D APUBS UMOIG SIMG] X SqWD Cp-0F
STy {STumiy Wapour) Weo) APUES EMDIQ jep SUUIT O7-0

JOVILS

SINIIWINOD POE VIVUIS

5§ TTJINVS HI0D




148

:Em punoOWIgNSs) mEEm 3001 UM b__u Apues pai :m;E__i

Squd 639-68¢

UG (sneuny] punowqns) E_o_mz_u:_ ulR]s 1001 PUB $Y03)] [BOBID ()M WEO] APuEs umolq YSIAELS SALUD GC-94C
T ({ly punow) sdey Apurs * mcc_ms_u:_ {2031BE[D 1y)IM ARES PUE ‘IMDIG USIMO[[34 UM0Iq LSIARIT “umolg aped AaA UA01q JO Spuky BUNEUINYE 5QUD 97 C-phb
(11y punour} Aefo Apurs Xiaa Az 5QLID FHE-OCt
(114 punow} m:o_m:_os [BO2IBYD [Ia ABfo Apuus Aesd puE "UAMOIQ YSIMOJAR ‘ABIB USIUADIQ JUT1) 'UMOIQ ‘MOj[3R O SpUEQ BuyelInfe SQUIGEHTOE
{iy punow) Av[a APUES 311||s PUE UMD ([SIPP3) 1AL PAIOLL AUJ3 APLES UMOIG USINO| oA [T SQUID TOE-86T
(114 putiowr) Aejo Apuns usmaig 5QUID 867- 167
1 {ynung powng ) upeay 51508315 Aoua)sisuod “ARpd ApUEs A19A Um0 SUCnS SqUId [A7-C8T
EEE&:_EE:& Ae[a Apues Ayse Avld SQUEd S]7-78T
{(21meajpmmins [ieoaiey you] [BUAIELW OIIEAI0 paieat) ajqrssod) Aea Apues Aulg yaup £1aa “SqU 787-187
¥ {21muay AIUUNS}) [R5 PALIOS ‘AB[D Apues aulj umolg SOUID |97-C/7
: . HEESE_EE:& {BRIDIELL PIHI0S “3ITLIDNUL JOMO[ T Suaf A[D %:S ouy Araa Ae1d yna Susf Ay ApUTs aulj m03jak ysiimolg SqW2 ¢/ 7t
{aImEajIinGns) LAY O 30UapIAG ifilAy ARJ2 Apues pas ysiaopeA SQUD FL7-TLL
(2103ea)/)I0INS) 90)1310] soddn 16 St OU0Z ABIT YIEP LIM AB[D APUES MOJj2A LsIppas SQUUD 7/ 7-697
1 {2INEa] AIUWAS) A5eq 10 [EII3)E Paros GUREs] jo 22UIMAD IIa LB[o ApURs paJ ysimo]pl 8QLId (GT-19T

. . (I} punow) A6j5 .
Apups A28 pue “uselq 2jud “unoig Yiep s suorpod samof w aajed pue panotu Suiweaaq Aeja Apues umoag ysreE 0) umoIq (siojjak wE SQUED [97-€1T
1 (2unE3] JO 358q) [EULEW paJ0S 920N Jaddn TEau Su0Isn]oul Aefa o2y Ynm Aujo Apues Ausd ysiuanoig SQuis £17-717
(711} punow U3pPIY IO 9MEA}) SUOISA AR P2JI] PUE [BO2IRYI *AT|D ARJF PUT ‘03U “Pal YT PINOLE AflATal A[D Apues umoIq SERAF
{[]L] pLnow USPPAL 10 ANIE3}) SUDISAION] AT Pall} PUE [ROIITYS GHM AR Apues umolq SIEE SQUID 1 1-26

([l punow

uappIW Jo 21nies)) auvieadde pajeay ‘SUDISN|AUE 0B pur Le)d APUBS UMOIG LSEPPDL 1P pagiow £ego Apues umosq pur umolg Suoljs SqL3 7668
(jitureens pauing) souereadde pavlos ‘osieyd pue (5o J0 Su9) yoeyy 5L G8-88
“ARULITS poUING) BRI pAT0s *SUBISN[3LN ARJD Pad] (AL ABJD ApUBS umOIq (sIARTS SQd §g-;
(yeaiq apdiues 2100 SIS palng) SUOISIoUL A8j0 Pajl] pue [£001RL3 \[)IAY {BUEEAL] JO SUFIS GULmMOLS) Anja Apues umolg ysippal - 5qUd -9/
Al (aununs) sus| Asja pat QW0 94-17
A (fy punow} Aef> Apues umoiq 50w 1209
BUOZ MO]] ILISIL] (au0z Avo|d u:o_m:t 482 pall] UmoIq UsIppal pue Aej2 Apues :BED USIARIE (A pafitout ATja ApUes umolq 51M0[o4 SQUID O9-<7
HLl UOnRIOIS ([l uonuIoisas) £2[d Apuvs umoig ysimofjsk SQUUS CZ7-¢
SNILNE (Snuny WIApOoW) Wee| Apues uAoIg YIep SQLIA C-()
ADVIS SINTININOD PUB VIVILLIS| 9 FIJINYS THOD




149

(Azjo nm:cEE_& suleis woo._ Uias AR Apuizs 0Aw0Iq USIPPaL

SQUR §69-065

EITEENTS (3earq a(diurs 2100 “SRLINL PUNOLIGNS) SUTE)S 1003 (AL ULO] ARJD ApUBS UMOIG USIAEIE . SqLUT 0664
(114 punowy uu:Eau%n POLIOS 13]BAL -53{33]] [EODIELD A ABJS APURS AMO[2A USIIMOI] pue Aead Y pajow Kinja Apums soek ysIppaI] (<0~ SQUUD 4-pe
{11 punowy}
JAOHENO0IYI S3{NpOU dSOURTURIL UM AB1D APUTS Ul AaA UMIG YsIM0faL nis)| "AB[D ApUBS pal YSLmo])a4 “umoIq ysippal A1 ‘umoly papuzgq SQUI QbC-6hh
{1y punow) sanpou asaueguew s Avjo Apues ATId (A pII0LL AR2 Apues usolq ojed AloA SQUUID G-,
(osmjuay) suoisnpo _mou_s_u JO SinDWE a5 UlAy A2]0 APUBS UMD PUE AL|2 APUES Al2A UMOIG [SIMO[[2A papuEq (C67~) Squua -1£E
(manjea}) sUoISNIaUL _ncu::_.u puE AZ[ paitj pal iiAL [ELGINI Palios "AR[D ApUES UAODIY v_..E pues umoiq ajed A13a paputq SQIUD [ E-6CF
{(111] punour) AB[0 APUES UAMOIQ YSIMO|[PA SO §5E-0CE
i (}lLuns P3ILING) SUOISN[oUL ABj2 Pallf Pl PUT [EODIEYD LM AR[Z UmDIQ SQII )SE-6IE
. (11t punouwe} Aeja uavaq ([staso)(as sjed SQIIY FE-OFE
{1y uzzcé (2mm)uaf uzmz.:.:.:u_n:_mm SS0IE PUIIXD
10U SO0p S LZE-61E BAIE PUBS Pal *SUOISNIILS (BODIEYD ELIILIL PUC *ARfo par ‘Auja APUES UMOIE USIMOFAA (itm pojnout £B]d ADUES talg|  SQUD Opf-¢] E0LE
[(isad
4" paiung apgissed)amieg)pinuins] e pajos ‘aejajut Supdogs Iamo e UOISn[3U jE0DIBLD DI Yl pues umodg afjud pue mofak opmd oA squio ¢1E-01 £-90f
- ) . . N . (21meg/)iuns) ui paxiw [e0dstya Jo Aipuenb oFe] Ay Leja Apues umolq SqU13 90E-EQE
(5INTEFAILNINS) 5381231 J2AL0] T8 _nou.a.._o JO SUOISTaUN [BLIUI WA AB[D APues umolq SqUD £OE-A6T
(aan1eajAIuttns) Aeps Apues pas SOW2 §67-L6T
1l {3feasq 2|01 5100 *uNJBa)/11UIMING) UOISHESLI [R0DIELD OAIE] 1A 4212 APUES MO{]9A YSIIAVOL SQUWIY £ 67-4
. . . . {3je01q ojdines .
aroa 91 punat) Ae[d Apues Um0IQ UF SUCISITON Ya)] [B0RIRYD YA ABfD Apues umolq aped pue “UADIQ YSIMD)[a4 “umoiq J0 spurq Sunmwoye SQu -§1T
{34 punow) Aejs Apuis umoiq pue Ae1d yjis papious AJABaY ABjo Apues UAnIg ojud S B 7717
{1y punot) Agj3 Apues usmoiq sjed yua paow Aepd Apues Liysis usoiq SquID TI-60T
T (3uaq )ounISIp OU JIULINS) JADGE YIM 20R1I3IUE IE SI|NPOU ISIEESUEL] PUT SUITIS 1001 ITILM (1A AT[D APUES UM0Iq SIM0|aA W3] SqUId GOT-L0T
([[1] punpu) s3|npou asaurFuTLL LI AR|3 ApUes umolg SQD £0Z-T0C
. (111} PUROL) UOISN|al] S9IEf "AR| D) (A puUE paL]  Squd p07-707-681
. IR .
Uy a3URgSIp ([ punow/adofs) stojsnjout [EOIIEYD puE ‘sajnpou asaurduTin “sajqqad auoisis ‘AT 9JIyA puE pol us Aejo Apuns umoEq)  SQUID JG]-6F1-E]
Al JIBL 2U0 Ul A2uBQINISIP A:unEEEEE:m patng) oot saddn Jeau b_mm-m:o._mz_uz_ ARJD DAt} pue SY33|] [RD2IRYD HHIM ARD APUES ARG
- ) SQUD 6p1-BE1-T01
A {11 punow/uappiiy) Avjs Apues UmM0IQ YSIARI YU PI[TIOW AB]D ADUES UAOIQ LSIADJ[OA SqId 701-72

07 MD] IHDISH]

{ou0z mojd L0)511y) SUOISTIIUL [E02IRYD PUE AR[ pally YiIa AEd APUTS UMGI] SIAEr

SQUIS 7155

1§t LONRICISIY {111 vongigsar) AR[> ApUES UMOIG USIAO]PA SGLUD CC-C]
SOLLL {snummy wopotu) weo) Apues umolq Jiep squid £1-0
AOVLS SININIWOQD PUt VIVHIS| L FTJNVS 0D




150

(1108 punowqns) SUIE)s 100J JELUIIY Yl AB[2 ApUES pal i ALOJJDA

SqUI 11.-£00

auNg (SN pURDIQNSISUIE]S 1003 1A Uik Apurs umoxg (siAed 5QUUY £09-18<

(1117 pUnoL) Aejd Apues A0|j34 pue “ARIF “umo1q papaw AjIAEST Azjo APUES Wao1q YSIMO] A NET] SqUIT [95-£EC

{111 punow) Ap|o Apues mo)jak LSIUADIG pUE ATIE LA Pa[i0w AB[2 APUES PII 1SIMOaA 5QUa [ £6~705

(111 punowr) Az Apes A2i3 puk usolq )48 IO Agjo ApUES MOja4 1sippal QWA 705- 8%

([11 punout} Az[o Apues £19A Aeid ST [§F-GLp

(|1} punows} AT Apues ?ﬂ [SIMO0]joR S ¢/ -TLF

(11J puAowaY SUFEIS 100 L[TIA ABJY APUBS IMD1] \[SIACTS SQLUY ¥ 79k

. (I} punowu) AB[ Apucs Alaa ABIS §qWS 7O}-85F

{[1j PUnOWY SY93]] [RDAIRYI I[11AL ABJD APUTS pal AO[[oA SQUID gCI-C5F

(I punow) suiis 10od s £ejo Apuns mopad ajed SO £C-Op

. {ro ﬁzzo:c AT[D APUES Pl YSIMD]RA SQUD OFb-C T

{4 PUNCL) S3|NpOu ASIUCIURLL PUE SUIEYS 1001 Y Az[a Apubs mojjad ajed SQUI2 Chi-REF

{1y punow) spung £5j2 APUES Um01q USIARIT PUE LIM01G USIPP3T IIAL ABD Apues umorg SQUIT §Ep-DLL

. (11§ punotw} suoisnjaul yaay [L02IRID pue Aej Apues mo[jak ysiiaroug Iia Aeja Apires Aj0os feid SQUID §f E-0LE

s I (I punow) suotsnpaul A2|3 APUES UMOIQ PUT UMDIQ USIPPAL LA ABJD APUES UMOIG USIALIS SQU §LE-TSE

P ] {7ineay) Aujo Apues Kyse AnLd Uila PI[NIOW AB[D APUES UADIG “SQWS 7et-ThE
- {squiz g £-p0f aoueeadde

Ul aH-pjoL 1500/21n}E3] SAISIHLL) SUOIS[OU [EDIIEYD PUE AR]D 2L pUR ‘Arid © UMD 1SIPPal LI POIIONE A[LARL ATj3 APUES UMDIq SO ZhE-F0E

{ooUEqIMISIP JUapaL . .

10 1001 3)q1ssodoimiea) S FOE-OOE 1T ATjD pan) pue ‘oI ‘SuoIsHpul Aufo ApUes umolg ysippas (s A2jo APUES umoiq YSIMOJPA T SQLUD FE-6T

{2Jmeay} (R0 palios “Ae[o ADURS UAOIG pue Adjn A0f[aA aped s papueq Ae[2 Apues ao)pl {SIRAOLG EEQ mmm-wmm._am

1l (pInjuEa)pURLNS) SUIRIS J00J UM0IG 1110 PATHOMI A2]3 Moj[oA ajed “SQUID 167-68T

(i1} punow) At|a Apues ARA UMOH] USIAO[[2A )ij51) SQUD G37-C8T

iy punouy paays uie|d jjag "fejo Apues UMoIq ISIMofaA pue usosy ajed gpsy popowr A3 Apues uaolg SqQuid £87-8€C

(111} punow) Ae[d UAO1qQ SO §EZ-EET

(HLLLNS) [ELIATRE ([STA PILIOS "PUES pal ySIMO|RX SR CET-TEE

(LELLUAS) SUOISH[ouI §23]j JEODIBL PUE AUj2 Apues umoIq ym papiow AT[d Apues UMOI] [SIARIS squIa ZET-9%L

[11 (mnunens) Aepp Apues paz SOUWID 977-C7T

:_,_ punow) vy Apues ajltm pus [T __m_uvu._ Gilas papnow Aejo APURS BAv0I LSIAVO][OA SQUID C7T-61T

(bappru/2InIE)) SUCISNYSU) UTE]S 1001 pue KBja pait) UIim AR[D ApUES unoig ojud qum pajnata Au[D Apues uaolg SQWI 61 Z-£61

Al (MaPPINI/SIMEAL) SUIE)S J001 pUE AT[D poli) [BOIIRID “AB[0 APUES UMD USIARIT put sfed yuas papiow Aeja Lpues uaoiq SQWID £41-€9

QUOZ MO|J FUIOISIL {2uoz maid 2101511} 5pIays pue “Ae|a pall) ROITYD 1IA AB[3 ApURS UMOIG YsiIATIT papiow Kjaealy SQUID Q-

1] vonEIosay . { :o.:EEmut b:u ADUES UMO1q USIAYD]]2A EEu..wm-E

SALLnY (Stuermy WwWapow) wico] ApUes umoky ymp SQWLD $i-(
ADVIS SINTIWINOD DUt VIVILLS

8 ITLINYS THOD




151

(]I} pustotee) Aejo Apues L1oa 615 W3

SQUI THE-LSE

([ punow) Ag)2 bzam ARIE ()ia pappowr e Apuns :ﬁoE 1s1mopad

SQIID £CE-OFE

{111) punow) A3 ApUts AEIS puE A4 (s pamoul L2y Apues mogad ysiumosg

SQUID Qb E-DVE

(1113 punow} SUIRIS 100 JBIIS )AL AR UMBIQ

Squid obE-6EE

I punoL) suarsnfaut AL pal pus Ae13 (ua Aejo Apues mogad ysiumolg

squa 6EE-L2E

(jiy punow) A2[a ApUES ABIS (j1a pafnow AT|Y ADUES MO[|aX ySIUMOIQ

SqUI {ZE-O1E

T punonn ‘_.E._EE {ESE 38 [TLIED PA1I05 'AR|2 APUES ADJjaA [SIUMOIG PUE ol YSINOTOR LAY PoIION AR|D APUTS AES3

SquIa 91 £-+0E

{11y punow) Aepa Apues Kesd (quia pajpct A3 %__mm.ao__g aed

SQUD $OL-00E

Quiwums) Aejo Apues ARIF (A papows Aep Apues onga

SQID ORE-BaL

(]It} punow) SUCISN[auE Yoaf) [BOSIELYD [LIMILINE (FiA AL APUES LAV BUONS

SQUIT BAT-96T

(111} punow) SUDISH[BU) 33|} JB0IEYD DU “AR[2 APUBS MM [IIAY paiow Avjo Apues umoIq ystnojaa

SQUII B6T-66T

(1) punoiu) So1SNI3UT §o0]) JEOIEYI [ERUIUIL [)IA AR[D APUES UMDIG JHOHS

SqLud SHT-I6T

{1{f PUTDIN) UCISHIIL SY93] [RO3IELY 1AL AC]D A5 e pue £zja ApUEs UmoIq YSIm0] a4k i Pa[I0M Aed APUEs Ay

SQUd £67-T8T

(I punaiu) suoisnaal yoop |EOBIELD [ERHLIL UIIAUAT[O APUBS P2 | SIMORA

Squia 7§2-08T

(1 punowu) Aeps Apues Aesa afed tptas papowu Anfa Apues £1as YA

SO NRT-GLT

(111} PunoLw) susIsnpU) Yoo[) [ECITRUD [RUIUIL PUR AR[D APUES ATID pue Anf[ad ysippal ifum pajnow Liaeat] A2j3 ApUES UMOIY SIATIS

SquID 6L -8LT

(11 punour) A2[2 APUES A0[[34 ySIumoIq

SQUID §47-9LT

(F[LJ PUNOLW) ARJD APHIES AtOA D)1tpM

SQUID 9/ 7-pLT

:_EE,E suoIsA3L Az &Emm mojjad s 20103t Jaddn Jeau pafiiow Aefd Apues par ysisojak

SquId pLE-TLT

3.::8.::._ PUNIOLL) S[BYIEW PaIos b,_u Apues Amd pur ABf ApUES Ao umolg ajed 1[Jia PpUTY AJIATIY AT[D ApUES UMOIG EENELSE,

SqWa TLZ-LET

(manjmagyy punotu) Ao Apuus Bo__ua L[Stppo1

Squtd LE7-€T

(eaiq ojduies 2300 “INEAJ/[{H PWIOW) 398]12J0Y |USEQ 1 {ELSIRIU PIIGS AB[D APUES ABTD L[HAL AR|D Apues umoiq ysimopai ay

S 6670

(yea1g SHUIES D100 *jj5) PUNOUL) AB]D UADI] LSIAOjRA

SOHI -0hE

purotu) Aja Apues EADIY USIMDEOA LI papiou AE{3 Apues Apdis umolg

SQUuz OFE-9€C

{t¢j puno) Leja Apues AEIT pue umolq gsIma])ak igm Papiou avyimuy addn 1esu Apues Ko ATpa Apues usoiq

SQUIT 9f7-877

(2Imeaj/jpyy puncul) AT[ APUES UAQIG WA PajTIOW AllAEDY Ae[0 ApUrS UMD LSIAMO])54

SQUa §77-11%

(2IMEa] ojqIssod it |j1) puUnoH) $303y [R024ED Yim AB[ pat put “ARI uA0Iq o[ed AWDIQ YSIMD[[aA (i1 paIow A[TAdal
Aepo Apues uamolq o103 SQUId Cpj 1T SopEJ (e Kepo APUES umOIq GIU1 Sapej Ae]D Apuus (pavay Apqissod) par ysimopaA 0 tao1g Suons

SQud 1 [Z-T |

(nununs) A[a Apurs (Ayse) umorq ysifesd oped

Squ Zyi-0pl

(Hununs} E.BEE PAM0S "D584 1€ SUa] pues Ayt 1318 ARED APUES UMDIQ

Squia oy 1-9¢]

H

{(1unens) suoisnpur L8[ pally s Av> paulels 100X UMODIG YSIATLE YIep

Squaa 9ET-£El

(11 punotw) jELNEw popos ‘pues umoiq afed

SQUED EE1-TE]

{111} punowL) SUGISH[ONT ABJD PaLl] PUE SYOB| [ROSIRLD (A AB[D ApUES umo1q [SIARIS Jiep

5quia ZE[-RT]

([11} PUNOWL) [CLIDIEW PaLIOS ‘Ajd ApUBS UMDK)

Squia gz I-<zi

(I[1) punoLu) Sucisniatl AR[D pal “Ac|2 APUES UMDIQ ._m_ZE._am WSt YHAL pa[ow AR[D APUES UMOI] USTARIR

SQUUD E71-£T1

(111 punaw) ufe)s 1001 Aq 3A0HE WOIJ paphuf AR]2 ApUes uamo1g [Simo)ak

QU3 £73-771

:C punaiw) sajapol asauEsuzLs pie $Y00]) jR0IRYD A2 APUTs Us0Iq JITp (1AL POITIOW Ae[S Aputs um0iq

Squ 72l-2l]

Al (druuns) 3A0qe Ag papnajuy ABjo ApULs umorq __m::c:ni SQUID ZTI-EL}

A ({[1y punow) pues Kakefo UMOIQ |JSIARET SqWD 111-18

G:cm M0]d D1LI0ISIY) [ELIRIELWL pRH0S “puRs UADIG ofed puR tEmoIg SIMOjA SOQUUY |8-{L

U077 MO[] %Emm H {at0z A0)d 2U0JSIL) SUOISH)IUL prays puC 4e5 Pa1Y i Aeja Apues Um0 YsiATI3 yns pajriow Ae)d Apues UALOIG SQUID | 7-0F
[11:] UONEIoISaY (11 wonesmsar) Auja Apues soj[aA yia pafliot Aeja Apues uMOIg SQUD Op-17
SNy (STuny{ WispoW) o] APUES UMOIq IEp U3 [Z-0
SINEWINOGD PUt VIVHIS| 6 FTJYS THOD

ADVIS




152

(pros punowqgns} uvontod saddn ul suiels 1001 pue Azja Spues am UFLas RO ARJ2 Apues pal USIMO[[ak

SR 70L-149

{Jlos punotugns) suB1S JO0J PIAY LUEG] AL APUTS LADIG

SQIua 1£9-099

(I10S punoLugns) aseq Jeall UrnoIq ysIMo|[aX 0F BUIE) ABj0 APUES Lm0Iq Ustppal

Squd 099-THE

201§

(SNl punoLqns) suEels 1001 Uyita Afo ApUS usoLg

g 76¢-1LE

(yeasq apdiies 202 |]1} punotn) Aeja Apuus umoelg qsippal

SQUID T/

(3e21q 9|durs 210 “|j1y punOL) Av[> ApUES Avia Ja1] YA Pa[n ARj3 Aputs mof[af ([sianIg

SO §-gps

{Fi4 punow) Aeja Apues auy £1aa HAVDIY

SQUI2 THE-LES

Gy punouu) Aepo Apues 423 JUTI| ()AL PATION AT]2 APUES MOJ[OA ||S1UADIY

SQUUT 7£2-918

(1 E._:oEV aoueseadde paLIos v gt spueq AT[9 ApUES aun Aloa UMDY PUE “AR]D ApUES Mo]ja4 |[SIUMOI] AR[D ADUES DU} ALFS

Squid g1g-f1¢

(113 punoLu) Aeja Apuns umoaq pue AvId s pajnot Aupa Apues sof[ak Ysua0agq

SqWa g1e-18F

(114 pusows) Avjo Apues oui] K194 1m0

SQUD [§b-pLF

1y punamy Kepo Apies Aeid 1[ilay PAIOW ARJD APURS umoIq L[SIMO[jah

SHUD pLp-§LE

{1y punow) Ao Apues Lsaa Lesd W=

SQUd §LE£-0LE

(1Y punote} hd_u Apues JoTE] 1[1IA PO[IOLE AR[D APUTS UmoIq :m_.ﬂo:uh

SQuIa 0Le-T9E




153

(JI1j punOw) sus| Ae[o ApUes Avld

SqUD Tat-167

(11 punowr) Aejo Apues [TE] (114 papous Ae[d> Apues mojja£ afed

SQuId 15128t

{tity punow) Led Apues waoIq

squeo c8v-08t

11} punoud) Aepa Apues umolq sjed Qaa

SquI2 84-9L b

KT PUNOWNAT(3 APUTS AWO|[EA PUB UMDI] [[IIA DI[IOW AB[D APUES UMOIYG USIARIS

SQU 9L1-0Lp

{1111 punotuy ABd Aputs Umoiq ojed A

SQUB OLp-LOF

{11y punot) Avp Apues so[[ed aped

SQUIB {509

(1) punoLit) Ao Apues uawoig pue Aed (i panow Avpo Apues UMDIT YSIMO[[DA

SQUI0 0975 h

(1 YN0t AB[D ApuEs WAoIq

SR ZEF-LEP

] PUNOLL) SQLID Gp-0CH 18 BaIE AT[D UADIg YT] .mn_u ApuHEs s0)aA q_:_ puE UM01q YSIABIZ LJia PagTiow AL[d APUES UDIQ H5IMO)ja4

SUD Ly -0tk

(1it] punow) Aeta Apuns ma|pA ojed

SQWD OEp-1EF

{Ned1q o]dwaus 5103 ff) PUNGL) ATjd ApUES TA0IG

SOUED TE5,

n,._muB ajduses 2502 [1j purow) .Eu Apues pal SIsopaA pue "MO[DA LSIUMDIG T U)IAv PAJIOUE AR[D ALIES MO[[9A

Squy i-s0p

(]I} PUNOLL) SUDISTESU] [RODITYD 1a Su3) (se Aesd pajdun Anyays

Squd SoF-10¥

(1 punow) Aeja Apues poz [SIMO[[3A PUT "mOJjaR [SIUMOI] ACIT 1A pa[iotl Avja £pues aojpk

SQUID 10111

{11y punotu) £ego Apues bm> umIg a(ed ALaa i Pafnoty Azjo Apues umolq (simojal

SQUID LLE-LLE

(3t punoury Ag)3 Apues Les3 W31

Squo [LE-L9€

[{ii3] w::om: Arja Kpues Aeid pue Mo[[34 U11A PajiowW AB[D ADPUES MO|[24 (SIUMBIG

Sq Lo7-19¢

(1LUNS) SULRIS 1001 |5 (A AR[2 UMOI]

SQuid 1HE-9¢E

{11y punow) Aejx Apues AIF YIa papiow purs mojjak 4s1usog

Squia gee-pee

{11y punouu) Aejs Apues umoIq gstae]pd

SqWa peE-[5g

(31 punotu) Aepd Apues mojjak gsIumoiq

SEHUD TCE-ObE

([f1) punmu) Aep> %Eﬁ UMOIG YSIm0)je4

SQUID pE-piE

{1y punow) SIBJI2)UT |ESHq T [RUNEL ]PaU0S pues ARJE YSIUMOIG IYSI[ 'SQUID (g pUe SGLUS §EE 18 AR
Apuus uaosg ysiAedd Ylep pue umoiq jo spueq ‘Aeja Apues UGG ISIAO0[[2A pui ‘Mofa4 (sTumoaq Aeid g pamow 4g[a Apues mo[[a4 sped

SQU ppi-EEe

(NS suaj An o pailj pay

Squid £EE-TEE

(2Imeag Jo aseqy)y punour)
J0RJINUL [2SEY I8 [BEINE Paa0s "L Apues 41T pue ‘mop|ak ysIppai ‘umolq WS ‘1039 i papiow £jiaeay Aejo Apues umog ys1ao)fak

SQUIS TEE-C6T

(118 punounanEas) SUCGISN|our UIS JO01 pUE ABJY PIXL PAI )M ARJD ApUES UMOIg

Squa 66G7-68T

(11y punowyanyea))
SUOISOUI UB]S J0C) P 'Y03|j JuORYD juiwiuli ‘Arjo pally pas pue ARy umolq pur “Dym “Aead i papow Avlo Apues umosg [SIM0]]a4

SQUED GRE-PET

11 punow/>Inyea)) PUTS Sij UMOIG USIMO[oK ajed

SquId pTE-12T

(g uzzcE\d:Eub SuoisnjauL Ad pRll pal pue AR|d UAVDIG PUE S11LM 'ATI3 YIM P30 AL APHES UAMBIQ L[SIMOJRA

Squid 1Zz-Lal-F6]

(111} purtotuyaim)es;) [ELSIEW POJ0S ‘pUts usmolq ajed

SQUI LG 1-peI-ThI

{2meay) A(> umouq plie apa Kesd ‘pat s £op0 Apues umoiq ysimo)jad

SQUIr Z61-751

(1Y punow{LIins) $ajpott ISIULTUCU YL AC[D APURS )[4 4S1UM0I]

SQUIDTL |-/ ]

:_.« PUNGLUAIPPIIL) AB|D ADUES UMDIY KSIMO[[aK PUE UMOIQ UM Pajiiow ATN[E1] Ke[3 Apues AJaa HADIG ﬁ_?a ETENTIE Al

(11y punow/uappiw} Av[a Aptes umolq ajed Ao SOWIB £71-76

(11 punoituappiw) ATja UALDIG H[SIMOJjOA 1A\ PA[IIOUI AZ[O UMOI SqQUI 76-06

{11y punowuappiur) Ae)3 Apues umolq aed Alaa SQUD OA-0F

1 NG} [erFajeil PALIOS "AL[D APUTS UMGIQ YSIMOJIIK ()M PajIow AB|D APUES UMOIG SOWID 8-/ L

AMOZ AO|] ILICISIH (au0Z mo)d DLIOISIY) SUOISNJIUI [EOIIELD PUE AR[9 APUTS UMOIQ )AL PaPIOLW ABD APUES A1dA Umoig 45IATIS SqQud 4 /-4 ¢
114 tonRIoiay {11 uonei0jsar) Avfo Apties umoIq ([SIARIT it po|NOm ARJo APURS UMDI] YSIMOJaA SqWD £C-7]
SALURE| . . {SNLLNI] WIDPOIL) TUEO| APUES UAMOIG NITP SOUIS 71-0

AOVILS

SINIWHOD put VIVULS

01 ITJNVS THOD




154

Ee

(1105 punotuqns) suis 1001 A AB|3 Aplies umaig Suor)s

SQUIR TTL-EL9

G

{snwuni| punowgns) sUTEls J001 s Aefy APUEs UMOIY USIARLE

Squia [19-8¢

{11y punow) Anpo Apurs Aist Aesd

SQUI3 GHE- €86

] {3je01q 2]diaes 2100 |1} punow} Ae0 UADIG yIEp SqQuua ¢Re-;
(3§e21q a(dies 2100 iy punour) Aejo ApUES ARIE (M Pa)HIoW A6 Apuus #10])94 afed SQUID -FhG
(I punoLl) Anpo ApUBS pur UMOIY I5IALID SQUI2 EFC-6ES

([t punow) £2)> Apuss umorq ojed Alaa

SR 6EC-BEE

(I1L] punows) Ag[a £1|1S Laso1q JrEp

SQUID §EE-CEC

- (117 punow) aousseadde paies ‘Kefr Apues K194 ACIS

_SQUIA £EC-TEC

{§1y punow) Aeja Apues Ae13 pUE UMDIQ Y)Im popIow AC[D ADHES MOj[PA and

Squid Zee-cI ¢

{11} punow) App ApuEs UMO0Iq 4 pagow Az Apues umorq (5iAT13

SQua E1E-Z1¢

(114 punow) e[y Apues ARYd pUT um0Iq thtw papiow AL ApUEs mopas ajed

Squia 16-10€

(11 punot) Aep Apues AEIZ Uim pajpiow Ao Apues moffad afed

SQUES [05-16p

(113 punow) Aeja Apues umoig

SQIUD g6 L-T6f




155

(earq ajdues as03 °jios punowqns) ep Apoes uaodq ysimopiad o) Suipey L[ Apues mof[ad ysippas

Sques )/ 9-geg

o:._u._m (ye21q 9jdues 2103 *smuny punpiugns) swiEs j001 i Aejo Lputs UMOIq YSIACES SQEHD TG4
{3f01q 2]dIUTS 2103 [1] PUNOLL] AR[D APUES UADIG L[SIAO[JIA SH PUE UmOIq )IAY PA)OLL AB[2 APUTS aul Aoa ALIH 31 ETC~ SqL03 461

{11y punalu} Aega Apucs MO[[24 SIPPAL 1AL paiowll Aejs APUBS UMADIG SQLUD &/ BER

(14 punaw) Le[a ApuEs UADIG USIMO[RA pue umoiq afed ipim pagnow Aejo Apues Atog LSHENOED 18[BY Squa mm.w-mmm

. U1 puncin) Avp Apuss Aui3 SQUD £6E-06T

{1t punauwi) SUDLSR[3U] {EOTIBYD (R PUE A]D APUES UMOIQ USIMO{|A TBI] PUT umolq a[ed (quay pajhow Az)3 Apues unolg SQLUD QGE-F T

i . . {HILOUASY $3[mpou 95AUETUE L[jia AT ApUES umolq ajed SQUID THE-1Z5

(][ pUnOUI) S3HpOU oSAETURIY A Aejo Apurs A0)jak SIUMOIq SqUID [ZE-L1F

({11 punotn)sajnpou asaurduew A Ao ApuBs uaorg [THECIE SqUID £ TE-€0E

(It punout) A2[9 Apuns akry usmolg ojed AJoa SOWUD SOE-LAT

. {li1) punoLl) S3[npoU S5oueTua s At Apues umolq SQUI [ RT-F6T

{111 puncLL) s3jNpou ISIULTURLE )M AT APUES UAVDIQ [SIAMO]124 [lAx pajiiow AE]2 Apues usoiq aped SQUUI pE7-78T

{§[J PUNOT) SUOISA|OUT [EOAIRIED [ELUELIILI (A AR D ADUES Dm0 SQWID 78-1/%

{111y punaui) Kejo Apues L1oa uasolq ajed SquID {£7-997

- ] [{] .u..ﬁ.:_..c:c Ar|2 Apues umolq ysimo|PA SqQUI2 07-797
. {11y puitos} K3 APUES UMOIG USIMO|[0A AL papow Ae)d ApuEs imog ajed SqUD Zo7-167
{114 punow) s9)npou asaueFuRLE INIA ARJ3 ApUDS UADIY SIMO)EA 3y SQUD [CT-CFT

{11 punow} [elIajeu popos *Aeja Apues ouyj umouq ajed SQII EFF-CET

. (LIIL punoiu) Anjo Apues pas SOWI CE7-677

B {yea1q aydwas 2105 7))y punow) L8 %.Eu [TEYeRTh SqUId §TT-¢

{juaiq 2jdifies 2100 1y punowt} A2j2 APLES UAWDIQ YSIM0| K Squid j-717

{Juwns) suotsnfauy A5 pa1] pue Yoayj [GOIETD qIM AG ApuBs UALOIG SQWD T17-20T

i . . [IWUWAS) AB[o APUES UMOIG 4SIppal SqU2 Z0Z-102

(1 punouw) Avjs Apues Kroa Gmoiq ojed SqWa 10Z-C8]

{111 punow) Aefo Apues UMOIq YSIAND[[AX PUE UMOIG s pajTjow Au[o Apues umoIq tsippat SQUID CRI-£8]

(2un1m3y/1|l] PURDIL) JRISIEW PALIOS "ABJD APUES UAOIY 1] 1ABId PUE UAGIG (A PA[TIOL AT Apuns UALOIQ 1JS|MO|Ja4 SquID gg -8

(114 punow) A2[> ApUus umolq YSIMO|[PX pur UMOIG YIA PoJnow AGD Apues umoiq ysippal SO [81-L7]

. (i _Es.oEu_n.EEE PaLOs “ARjd Apues A19A UADIQ SQWI L7121

([t punoiu) uonod ;3ddn UL SLOSNOUL AU STIUM 1[IAV AB]D APUES HAWGIY L[SIAMO][SA Sqwa 141211

m (nuuns) Aeja %_.Em uaelg ajed . SquIn 71 [-86

Al {111y punoui/uappuur) ££)2 Apuus A24 ua0Iq 5IADIS SqUI3 §6-1R

AOZ MO[J SLOISIE (auoz soyd DLI0ISHE) SPIALS PUE S|RODITLD JO SUOLSH[PU] puE fe]9 Apuns fes3 [IAL pa(Nat Ae[o ApUts MmO SQILD p-p¢
il UONTI0ISaY {111} vone10)say) Aeja ApUns uAOIq USIAONIA SqUIT p5-7 |
SHIUN;{ {Snurmi tapOLUY WED| APUTS UALDIQ YR SQWI 71-()

ADVIS

_ SINTIINOD pUll ¥ LVILLY

11 TTANVS TH0D




156

{(1os uc:oEn:mv SUIB)S J00J |ELUIUIL UM >m_u ApuUEs mo|jaA ;mﬁumh

SqLu3 60.-£88

UG (3e21q 2[diurs 5100 “SMNT] PINOIUQIS) SUITIS 100! (M AL|D APUES bADIG USIATIE ~ SQuIA e
{3ea1q ajdwes 2100 )17 punoiu) Kejz Apuns umo Q¢ G~ SQIUI j~7 G
{J1y pustowtr) 5u3[ A5 UMDIY LSIPPaL TS0 THEDRC
({1} punowr) mccum_:u:_ Aefo umog ysippar (Has Aeja Apues umolg $qLD OFS-97C
T _Ezn;.& AT[3 APUES Um01Q PUT ATIT MM PANION AR]3 APUES UMBI] |SIAO][|2A SQEUD GTC-G7C-Cop
{lji) punotu) Ao Apties UA01q Usippal Uim PAJHOLW AT[D APUES LAY T SQUD SGp-L8F
(11 punowt} An}d APULS M)A ([SIEAVE A PARIOL Aed Apups Tmoiq ajed Koa SQWO [B~1 8k
{11E] PUNOLUY SUIE)S JODI )1ay ABJD APUES WMOI] SQUE 859/ I
(114 punow) Aega Lpuos UMOIQ USIMD]J0A L1 papjow ABfo Apues yoid SQUY 97 0Lt
(fty punour) Ae[o ApuEs umlg SGLUD O/ L O
(11 punow} Au[a ApUs ALI3 SQUD /0-G0F
(11 punowr) Aefa Apues Aesd s papet Aepa Apues moppk ._m_zac.ﬁ SQUID COp-pit
__()ju punows) 5){39[] JLO2IBLS PUT SULE)S JOOI L[TIM AB)7 APLTS a01) A19A Aeid ysiuaoag 1Sy SQWD pCh-G1p
(111} punow) AB[o ApuEs AIE A1) A P[0 Ag|d APLTS 1ADIQ USIMD)[aA SQUWD GEb-Ehh
([1J punoil) Anjo Apues mof[af ysaolg S Epp-Opb
(1[0 punow} Koo Apues AeXg R PiAs pamow Arpd APUES UADTE YSIM0]ak QD OFp-OF b
{1} punow) SY23[J JHOJILYD PUB SUTE)S 1001 (A AB2 Apups UAWDIG YSIAeIS JL[ar] SQUD gEp-CEp
({113 punom) Avjo Apues fesd 1FH gua papnote h.m._u Aputs namolg ysimop[ol SQuUID CER-1 T
(1117 punow) Az[a Apuns mo|ja&k afed TSQWE b1 b
(111 punotuy KB]0 Apues sY2a[} E0IIBL UM AO[[9A YSIPPa] pUE “UMGIq o[ed K1aA ART HAL papiow Az Apues L1sa mo)jok SO [ 195t
(111 punow e[y Apues umoig __.:E_E . SqQLUA 9CE-76E
- punot) mm_u Apurs mojad (s poiowt £g|5 Apues Aeid 1a]] SqUU3 7EE-FEE
& [EET) 9595 SY93YJ [COTITYD L)im AB]0 Apuits umolq afed A13a yjim papiow AT[D APUES mO]jak 1sippat SIS pEF-R7C
- (111 punoke) Avpo Apuus 194 Le1d :_w__ [y papiiout Ae[o Apues b? FYGHEN SQUID §TE-LIE
i (wans) suteld 2218 pues aul 4104 s 1uasaid Golwl AR Apues AER E.EE B sSquId £1f-11f
(g
punow) asuq je Gur0s awos A]qissod SH0ISRIoUT [E03IEYD AALOS i K212 Apues UAIG HSIAOJ124 1AL pajow Aefa Apuns L1aa mojed 3jed| SOQUID [ 1E-£0€
H (amza) 3a0qw Aq papniui [{I] punoLL) S¥2a[] [E0JJELD DLOS NiM ABJD APUES UADIG JUCHS SO £0E-00€
{11y punow/amieg)) Aepd ApUEs U1 USIAD[[RA UNAL PAJHOW AB]D ApUTS Ada mopja4 oged SquIT O0¢- 182
(11 pusoiatmuay) Aejd ADUES UMOIQ HSIPPAL PUT “21UAY “UMDIq Uilas AR[D ADUES UMDIQ USIAOLEA POPIOLW AjIAEDY| SQLU) (870
(1) punotu;2iniea)) SuoISH)3uy AL|3 pailf pUE Y33 [200IEHd POT AT[D UADIQ SIPPal JHA PajHoW LB APUES UAYDIY Squd /9]-7C]
- (Il pUnOti;aIMEa)) [ELMTI PANOS "PUES UMOIq pIpHTg “SqU5 7S [-6F1
. (Huuds) Aja Apues umor SQWS §FI-SF]
(Mwenns) su01snaut AB[d palt] ::3 *Azja poieay A[qissod umorq gsippar SOWD Chf-[ [
Qruwins) Ajo *pojesi] £1qi1ssod “umoiq ysimolps SqQUI2 1p1-661
ITH {HummsAIPpILL 2584 18 JE0IIRYD )IA AE[D UMOIq JIEp SGIIS GEI-LE]
{111} puROW/UIPPILL) SUOISN[IUE ARJD IIUAL puz po1 "ARID Paly "|e0aseYyd "ARfa ADUES UAVOIG L[TIM PR{T)OME A[IATAY AC]D ApURS UADIG U[STAV[[9A SQLUD [ £]~¢
(Hzaua a7diues 2100 T)j1y pUnoili;UIPPI} AT[D UADIG SIMO]joA " SquUb 06
. Al 0 punctu POQINSIP) SUOLST[DU| ABJD PAsL] PUE |RO2IRYS tHM AEj2 Apurs UMOI( YSIARIG “SQUI Ga-F
UQZ MO|J ILOISIH {au0z a0d 2L10151y) SUQISNPOUL AEJD puB Ae{d Pallf [E0dIRYD M ABfD ApuEs umoiq Jjaep SOUD pO-9¢
1114 UokEIOISaY (IY uoneI0)sal} A3 ApURS UMoIq 5IM0])94 SQLID §E-C|
SNLLItE| {smwntp wiapo) weo| Apues ESE. Jaep SqUID -0

SINIIWIOD put YEVILLS

71 T1dINVS THO0D



APPENDIX C: MOUND R PHOTO LOG INDEX

157



FILES ON MOUND R CD

Name

Size

 Type

Last Modified

csl-1-1 5-27-98 2_30 PM
csl-1-2 5-27-98 2_31 PM
cs1-1-3 5-27-98 2_31 PM
csl-1-4 5-27-98 2_32 PM
csl-2-1 5-27-98 1_50 PM
cs1-2-2 5-27-98 1_50 PM
cs1-2-3 5-27-98 1_51 PM
cs1-2-4 5-27-98 1_52 PM
csl-2-5 52798 1_55PM
c51-2-6 5-27-98 1_55 PM
cs1-2-7 5-27-98 1_55 PM
cs1-2-8 5-27-98 1_56 PM
cs1-3-15-27-98 1_21 PM
es1-3-2 5-27-98 1_21 PM
cs51-3-3 5-27-98 1_22 PM
cs1-3-4 5-27-98 1_22 PM
cs1-3-5 5-27-98 1_26 PM
cs1-3-6 5-27-98 1_26 PM
cs1-3-7 5-27-98 1_30 PM
cs1-3-8 5-27-98 1_30 PM
cs1-4-1 5-27-98 1_01 PM
cs1-4-2 5-27-98 1_02 PM
cs1-4-3 5-27-98 1_02 PM
cs1-4-4 5-27-98 1_03 PM
cs1-4-5 5-27-98 1_06 PM
csl-4-6 5-27-98 1_06 PM
csl-4-7 5-27-98 1_07 PM
cs1-4-8 5-27-98 1_08 PM
cs1-5-1 5-27-98 12_38 PM
cs1-5-2 5-27-98 12_39 PM
cs1-5-3 5-27-98 12_41 PM
csi-5-4 5-27-98 12_41 PM
cs1-5-5 5-27-98 12_45 PM
cs1-5-6 5-27-98 12_45 PM
cs1-5-7 5-27-98 12_46 PM
cs1-5-8 5-27-98 12_46 PM
cs2-1-1 5-26-98 3_57 PM
cs2-1-2 5-26-98 3_58 PM
©.£s2-1-3 5-26-98 3_58 PM
cs2-1-4 5-26-98 3_58 PM
cs2-2-1 5-26-98 2_52 PM
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TIFF Image Document
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TIF Image Document
TIF Image Document
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TIF Image Document

5/28/98 14:33
5/28/98 14:34
5/28/98 14:34
5/28/98 14:35
5/28/98 13:53
5/28/98 13:54
3/28/98 13:54
5/28/98 13:55
5/28/98 13:58
5/28/98 13:58
5/28/98 13:59
3/28/98 13:59
5/28/98 13:24
5/28/98 13:24
5/28/98 13:25
5/28/98 13:25
5/28/98 13:32
5/28/98 13:33
5/28/98 13:33
5/28/98 13:33
5/28/98 13:04
5/28/98 13:05
5/28/98 13:05
5/28/98 13:06
5/28/98 13:10
5/28/98 13:10
5/28/98 13:11
5/28/98 13:11
5/28/98 12:43
5/28/98 12:44
5/28/98 12:44
5/28/98 12:45
5/28/98 12:48
5/28/98 12:48
5/28/98 12:49
5/28/98 12:49
3/27/98 16:00
3/27/98 16:01
5/27/98 16:01
5/27/98 16:02
5/27/98 14:57



FILES ON MOUND R CD

Name

Size

- Type

Last Modified

cs2-2-2 5-26-98 2_53 PM
cs2-2-3 5-26-98 2_53 PM
cs2-2-4 5-26-98 2_S54 PM
cs2-2-5 5-26-98 2_359 PM
c52-2-6 5-26-98 2_59 PM
cs2-2-7 5-26-98 3_00 PM
cs2-2-8 5-26-98 3_00 PM
cs2-3-1 5-26-98 2_19 PM
cs2-3-2 5-26-98 2_20 PM
c52-3-3 5-26-98 2_20 PM
€s2-3-35-26-982_21 PM
Cs2-3-4

cs2-3-55-26-98 2_28 PM
cs2-3-G 5-26-98 2_28 PM
¢52-3-7 5-26-98 2_28 PM
€52-3-8 5-26-98 2_29 PM
cs2-4-1 5-26-98 1_09 PM
cs2-4-2 5-26-98 1_09 PM
cs2-4-3 5-26-98 1_10 PM
cs2-4-4 5-26-98 1 _10 PM
€52-4-5 5-26-98 1_14 PM
cs2-4-6 5-26-98 1_15PM
cs2-4-7 5-26-98 1_15PM
cs2-4-8 5-26-98 1_16 PM
cs2-3-1 5-26-98 1228 PM
cs§2-5-2 5-26-98 12_29 PM
" £§2-5-3 5-26-98 12_30 PM
c§2-5-4 5-26-98 12_30 PM
cs2-5-5 5-26-98 12_43 PM
©§82-5-6 5-26-98 12_44 PM
c52-5-7 5-26-98 12_44 PM
c52-5-8 5-26-98 12_45 PM
cs3-1-1 5-28-98 8_22 AM
cs3-1-2 5-28-98 8_22 AM
©s3-1-3 5-28-98 8_22 AM
cs3-1-4 5-28-98 8_23 AM
cs3-2-1 5-28-98 8_03 AM
€§3-2-2 5-28-98 8_03 AM
£§3-2-3 5-28-98 §_03 AM
cs3-2-4 5-28-98 8_04 AM
cs3-2-5 5-28-98 8_07 AM
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900KB
900KB
900KB
900KB
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5/27/98 14:57
5/27/98 14:58
5/27/98 14:58
5/27/98 15:02
5/27/98 15:03
5/27/98 15:03
5/27/98 15:04
5/27/98 14:25
5/27/98 14:26
5/27/98 14:26
5/27/98 14:27
3/29/98 10:37
5/27/98 14:31
5/27/98 14:31
5/27/98 14:32
5/27/98 14:32
5/27/98 13:12
5/27/98 13:13
5/27/98 13:13
5/27/98 13:14
5/27/98 13:17
5/27/98 13:18
5/27/98 13:18
5/27/98 13:19
5/27/98 0:39
5/277/98 0:40
5/27/98 0:40
5/27/98 0:41
3/27/98 12:54
5/27/98 12:54
5/27/98 12:55
5/27/98 12:55
5/29/98 8:24
5/29/58 8:25
5/29/98 8:25
5/29/98 8:26
5/29/98 8:05
5/29/98 8:06
5/29/98 8:06
5/29/98 8:07
5/29/98 8:09



FILES ON MOUND R CD

Name Size ~ Type Last Modified

cs3-2-6 5-28-98 8_07 AM 900KB IIF‘ Image Document 5/25/98 8:10
cs3-2-7 5-28-G8 8_08 AM 900KB TIF Image Document 5/29/98 8:10
cs3-2-8 5-28-98 8_08 AM 900KB TIF Image Document 5/29/98 8:11
€s3-3-1 5-27-98 3_37PM S00KB TIF Image Document 5/28/98 15:47
€§3-3-2 5-27-98 3_38 PM 900KB TIF Image Document 5/28/98 15:47
cs3-3-3 5-27-98 3_39 PM 900KB TIF Image Document 5/28/98 15:48
cs3-3-4 5-27-98 3_43 PM 900KB TIF Image Document 5/28/98 15:48
cs3-3-5 5-27-98 3_48 PM 900KB TIF Image Document 5/28/98 15:51
cs3-3-6 5-27-98 3_49 PM 900KB TIF Image Document 3/28/98 15:51
cs3-3-7 5-27-98 3_49 PM 900KB TIF Image Document 5/28/98 15:52
£s3-3-8 5-27-98 3_49 PM 900KB TIF Image Document 5/28/98 15:52
c53-4-1 5-27-98 3_15 PM 900KB TIF Image Document 5/28/98 15:19
cs3-4-2 5-27-98 3_15PM 900KB TIF Image Document 5/28/98 15:20
€s3-4-3 5-27-98 3_17 PM 900KB TIF Image Document 5/28/98 15:20
cs3-4-4 5-27-98 3_17 PM 900KB TIF Image Document 5/28/98 15:21
©s3-4-5 5-27-98 3_21 PM 900KB TIF Image Document 5/28/98 15:24
cs3-4-6 5-27-98 3 21 PM S00KB TIF Image Document 5/28/98 15:25
cs3-4-7 5-27-98 3_22 PM 900KB TIF Image Document 5/28/98 15:25
cs3-4-8 5-27-98 3_22 PM 900KB TIF Image Document 5/28/98 15:25
c53-5-1 5-27-982_51 PM 900KB TIF Image Document 5/28/98 14:54
€s3-3-2 5-27-98 2_51 PM 900KB TIF Image Document 5/28/98 14:54
€s3-5-3 5-27-98 2_52 PM 900KB TIF Image Document 5/28/98 14:55
cs3-5-4 5-27-98 2_52 PM 900KB TIF Image Document 5/28/98 14:55
cs3-5-5 5-27-98 2_56 PM 900KB TIF Image Document 5/28/98 15:00
¢s3-5-6 5-27-98 2_57 PM 900KB TIF Image Document 5/28/98 15:00
cs3-5-7 5-27-98 2_57 PM S00KB TIF Image Document 5/28/98 15:01
€s3-5-8 5-27-98 2_58 PM 900KB TIF Image Document 5/28/98 15:01
cs4-1-1 5-28-98 12_25 PM 900KB TIF Image Document 5/29/98 12:28
csd-1-2 5-28-98 12_25 PM 900KB TIF Image Document 5/29/98 12:29
cs4-1-3 5-28-98 12_26 PM 900KB TIF Image Document 5/29/98 12:29
cs4-1-4 5-28-98 12_27 PM 900KB TIF Image Document 5/29/98 12:30
cs4-2-1 5-28-98 11_16 AM S00KB TIF Image Document 5/29/98 11:21
cs4-2-2 5-28-98 11_17 AM 900KB TIF Image Document 5/29/98 11:21
cs4-2-3 5-28-98 11_17 AM 900KB TIF Image Document 5/29/98 1122
csd-2-4 5-28-98 11_19 AM 900KB TIF Image Document 5/29/98 11:22
cs4-2-5 5-28-98 11_23 AM 900KB TIF Image Document 5/25/98 11:27
cs4-2-6 5-28-98 11_23 AM S00KB TIF Image Docurnent 5/29/98 11:28
cs4-2-7 5-28-98 11_24 AM 900KB TIF Image Document 5/29/98 11:28
csd-2-8 5-28-98 11_26 AM 900KB TIF Image Document 5/29/98 11:29
cs4-3-1 5-28-98 11_01 AM S00KB TIF Image Document 5/29/98 11:03
cs4-3-2 5-28-98 11_01 AM 900KB TIF Image Document 5/29/98 11:04



FILES ON MOUNDR CD

Name

Size

" Type

Last Modified

cs4-3-3 5-28-98 11_02 AM
cs4-3-4 5-28-98 11_02 AM
cs4-3-5 5-28-98 11_05 AM
cs4-3-6 5-28-98 11_06 AM
cs4-3-7 5-28-98 11_06 AM
cs4-3-8 5-28-98 11_06 AM
cs4-4-1 5-28-08 10_42 AM
cs4-4-2 5-28-98 10_42 AM
cs4-4-3 5-28-98 10_43 AM
cs4-4-4 5-28-98 10_43 AM
cs4-4-5 5-28-08 10_47 AM
cs4-4-6 5-28-08 10_47 AM
cs4-4-7 5-28-98 10 47 AM
cs4-4-8 5-28-98 10_48 AM
cs4-5-1 5-28-98 8_39 AM
cs4-5-2 5-28-98 8_39 AM
cs4-5-3 5-28-98 8_40 AM
cs4-5-4 5-28-98 8_40 AM
cs4-5-5 5-28-98 8 43 AM
c54-5-6 5-28-98 §_43 AM
cs4-5-7 5-28-98 8_44 AM
cs4-5-8 5-28-08 8_44 AM
cs5-1-1 5-27-98 11 _35 AM
cs5-1-2 5-27-98 11_36 AM
¢s5-1-3 5-27-98 11_36 AM
cs5-1-4 5-27-98 11_37 AM
cs5-2-1 5-27-98 11_09 AM
cs5-2-2 5-27-98 11_10 AM
cs5-2-3 5-27-98 11_10 AM
¢85-2-4 5-27-9811_10 AM
€§5-2-55-27-98 11_14 AM
£85-2-6 5-27-98 11_15 AM
cs5-2-7 5-27-98 11_15 AM
c55-2-8 5-27-98 11_15 AM
©§5-3-1 5-27-98 10_41 AM
©55-3-2 5-27-98 10_41 AM
¢55-3-3 5-27-98 10_42 AM
- ©85-3-4 5-27-98 10_42 AM
cs5-3-5 5-27-98 10_45 AM
- £55-3-6 5-27-98 10_46 AM

. ©83-3-7 5-27-98 10_46 AM
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5/29/98 10:45
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5/29/98 10:49
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5/28/98 11:17
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Name Size - Type Last Modified

" £85-3-8 5-27-98 10_46 AM
cs5-4-1 5-27-98 10_08 AM
c55-4-2 5-27-98 10_08 AM
cs5-4-3 5-27-98 10_09 AM
cs5-4-4 5-27-98 10_09 AM
©5§5-4-5 5-27-98 10_12 AM
cs5-4-6 5-27-98 10_13 AM
cs3-4-7 5-27-98 10_13 AM
c§5-4-8 5-27-98 10_13 AM
€s3-5-1 5-27-98 9_42 AM
€553-5-2 5-27-98 9_43 AM
£55-5-3 5-27-98 9_44 AM
€s53-5-4 5-27-98 90_44 AM
£s5-5-5 5-27-98 9_47 AM
c55-5-6 5-27-98 9_48 AM
€s5-5-7 5-27-98 9_48 AM
£53-5-8 5-27-28 O_49 AM
cs6-1-1 5-27-98 9_32 AM
cs6-1-2 5-27-989_32 AM
cs6-1-3 5-27-98 9_33 AM
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900KB
900KB
900KB
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900KB
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5/28/98 10:49
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5/28/98 10:11
5/28/98 10:11
5/28/98 10:12
5/28/98 10:15
5/28/98 10:15
5/28/98 10:16
5/28/98 10:16
5/28/98 9:46
5/28/98 9:46
5/28/98 9:47
5/28/98 9:47
5/28/98 9:50
5/28/98 9:51
5/28/98 9:51
5/28/98 9:52
5/28/98 9:35
5/28/98 9:36
5/28/98 9:36

¢s6-1-4 5-27-98 9_33 AM 900KB TIF Image Document 5/28/98 9:37
cs6-2-1 5-27-98 9_16 AM 900KB TIF Image Document 5/28/98 9:19
c86-2-2 5-27-98 9_17 AM 900KB TIF Image Document 5/28/98 9:20
c56-2-3 5-27-989_17 AM 900KB TIF Image Document 3/28/98 9:20

cs6-2-4 5-27-98 9_18 AM
£s6-2-5 5-27-989_21 AM
cs56-2-6 5-27-98 9_21 AM
cs6-2-7 5-27-989_22 AM
¢56-2-8 5-27-98 9_23 AM
cs6-3-1 5-27-98 8§_55 AM
cs6-3-2 5-27-98 §_56 AM
cs6-3-3 5-27-98 8_56 AM
c56-3-4 5-27-28 8_56 AM
cs6-3-5 5-27-98 9_01 AM
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5/28/98 9:21
5/28/98 9:24
5/28/98 9:25
5/28/98 9:25
5/28/98 9:26
5/28/98 8:59
5/28/98 9:00
5/28/98 9:00
5/28/98 9:01
5/28/98 9:04

€s6-3-6 5-27-98 9_02 AM 900KB TIF Image Document 5/28/98 9:04
cs6-3-7 5-27-98 9_02 AM 900KB TIF Image Document 5/28/98 9:05
cs6-3-8 5-27-98 9_02 AM 900KB TIF Image Document 5/28/98 9:05

cs6-4-1 5-26-98 4_26 PM
| c56-4-2 5-26-98 4_27 PM
¢56-4-3 5-26-98 4_28 PM
cs6-4-4 5-26-98 4_29 PM
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FILES ON MOUND R CD

Name

Size

- Type

Last Modified

£s6-4-5 5-26-98 4 33 PM
cs6-4-6 5-26-98 4_33 PM
c56-4-7 5-26-98 4_34 PM
c50-4-8 5-26-98 4_36 PM
cs6-5-1 5-26-98 4_14 PM
cs6-5-2 5-26-98 4_14 PM
cs6-5-3 5-26-98 4_15 PM
cs6-5-4 5-26-98 4_15 PM
¢s6-5-5 5-26-98 4_19 PM
€56-5-6 5-26-98 4_19 PM
cs6-5-7 5-26-98 4_20 PM
cs6-5-8 5-26-98 4_20 PM
cs7=2=4 5-28-98 2_38 PM
cs7-1-15-28-98 2_53 PM
c57-1-2 5-28-98 2_54 PM
c57-1-3 5-28-98 2_54 PM
cs7-1-4 5-28-98 254 PM
cs7-1-5 5-28-98 3_03 PM
cs7-2-1 5-28-98 2_36 PM
cs7-2-2 5-28-98 2_137 PM
cs7-2-3 5-28-98 2_38 PM
cs7-2-5 5-28-98 2_41 PM
cs57-2-6 5-28-98 2_41 PM
cs7-2-7 5-28-98 2_42 PM
cs7-2-8 5-28-98 2_43 PM
c§7-3-1 5-28-98 1_39 PM
cs7-3-2 5-28-98 1_359 PM
cs7-3-3 5-28-98 2_00 PM
cs7-3-4 5-28-98 2_00 PM
c87-3-55-28-68 2_03 PM
cs7-3-6 5-28-98 2_04 PM
cs7-3-7 5-28-98 2_04 PM
cs7-3-8 5-28-98 2_05 PM
cs7-4-1 5-28-98 1_41 PM
cs7-4-2 5-28-98 1_42 PM
cs7-4-3 5-28-98 1_42 PM
c57-4-4 5-28-98 1_42 PM
cs7-4-5 5-28-98 1_46 PM
cs7-4-6 5-28-98 1_46 PM
c57-4-7 5-28-98 1_46 PM
cs7-4-8 5-28-98 1_47 PM
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5/27/98 16:18
5/27/98 16:18
5/27/98 16:19
5/27/98 16:22
5/27/98 16:22
5/27/98 16:23
5/27/98 16:23
5/29/98 14:41
5/29/98 14.56
5/29/98 14:56
3/29/98 14:57
5/29/98 14:57
5/28/98 15:05
5/29/98 14:39
5/29/98 14:40
5/29/98 14:40
5/29/98 14:44
5/29/98 14:45
5/29/98 14:45
5/29/98 14:46
5/29/98 14:01
5/29/98 14:02
5/29/98 14:02
5/29/98 14:03
5/29/98 14:00
5/29/98 14:07
5/29/98 14:07
5/29/98 14:08
5/29/98 13:44
5/29/98 13:44
5/29/98 13:45
5/29/98 13:45
5/29/98 13:48
5/29/98 13:49
5/29/98 13:49
5/25/98 13:49



FILES ON MOUND R CD

Name

Size

 Type

Last Modified

cs7-5-1 5-28-98 12_41 PM
cs7-5-2 5-28-98 12_42 PM
¢57-5-3 5-28-98 12_42 PM
cs7-5-4 5-28-98 12_42 PM
£s7-5-5 5-28-98 12_46 PM
c57-5-6 5-28-98 12_46 PM
cs7-5-7 5-28-98 12_47 PM
©57-5-8 5-28-98 12_48 PM
cs8-115-29-98 8_18 AM
€s8-1-2 5-29-98 8_18 AM
cs8-1-3 5-29-98 8_19 AM
cs§-1-4 5-29-98 8§_19 AM
cs§-1-5 5-29-98 8_23 AM
cs8-1-6 5-29-98 8_23 AM
cs8-2-1 5-29-98 7_46 AM
cs8-2-2 5-29-98 7 46 AM
cs8-2-3 5-20-08 7_47 AM
cs58-2-4 5-29-98 7_47 AM
cs8-2-5 5-28-98 7_52 AM
cs8-2-6 5-29-98 7_53 AM
c58-2-7 5-29-98 7_33 AM
cs8-2-8 5-20-98 7_33 AM
¢s8-3-1 5-28-98 3_54 PM
cs8-3-2 5-28-98 3_54 PM
cs8-3-3 5-28-98 3_353 PM
cs8-3-4 5-28-98 3_55 PM
cs8-3-5 5-28-98 4_01 PM
cs8-3-6 5-28-98 4_01 PM
cs8-3-7 5-28-98 4_01 PM
cs8-3-8 5-28-98 4_01 PM
cs8-4-1 5-28-98 3 32 PM
cs8-4-2 5-28-98 3_33 PM
c58-4-3 5-28-98 3_33 PM
cs8-4-4 5-28-98 3_34 PM
cs8-4-5 5-28-98 3_37 PM
cs8-4-6 5-28-98 3_37 PM
cs8-4-7 5-28-98 3_38 PM
cs8-4-8 5-28-98 3_38 PM
cs8-5-1 5-28-98 3_16 PM
c58-5-2 5-28-98 3_16 PM
cs8-5-3 5-28-98 3_16 PM

900KB
900KB
900KB
900KB
900KB
900KB
900KB
900KB
900KB
900KB
900KB
900KB
900KB
900KB
900KB
900KB
900KB
900KB
900K B
900KB
900KB
900KB
500KB
900KB
900KB
900KB
900K B
900KB
900KB

900KB

900KB
900KB
900KB
900KB
900KB
900KB
900KB
900KB
900KB
900KB

900KB

TIF Image Document
i3 Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document
TIF Image Document

5/29/98 12:44
5/29/98 12:44
5/29/98 12:45
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5/29/98 12:50
5/29/98 12:50
5/29/98 12:51
5/30/98 8:21
5/30/98 8:22
5/30/98 8:22
5/30/98 8:22
5/30/98 8:24
5/30/98 8:25
5/30/98 7:50
5/30/98 7:50
5/30/98 7:51
5/30/98 7:51
5/30/98 7:56
5/30/98 7:56
5/30/98 7:57
5/30/98 7:57
5/29/98 15:57
5/29/98 15:57
5/29/98 15:58
5/29/98 15:58
3/29/98 16:03
5/29/98 16:04
5/29/98 16:04
3/29/98 16:05
5/29/98 15:35
5/29/98 15:36
5/29/98 15:36
5/29/98 15:37
5/29/98 15:40
312998 15:41
5/29/98 15:41
5/29/98 15:42
5/29/98 15:18
3/29/98 15:19
5/29/98 15:19



FILES ON MOUND R CD

Name

Size

" Type

Last Modified

cs8-5-4 5-28-98 3_17PM
cs8-5-5 5-28-98 3_20 PM
cs58-5-6 5-28-98 3_20 PM
cs8-5-7 5-28-98 3_20 PM
cs8-5-8 5-28-98 3_21 PM
c§9-1-1 5-29-98 9_48 AM
cs9-1-2 5-29-98 9_49 AM
£59-1-3 5-29-98 9_49 AM
cs%-1-4 5-20-98 9_50 AM
cs9-1-5 5-29-98 9 53 AM
cs9-2-1 5-29-98 9331 AM
cs9-2-2 5-29-98 9_33 AM
£s9-2-3 5-29-98 9_34 AM
c59-2-4 5-29-98 9_34 AM
cs9-2-5 5-29-98 9_38 AM
c§9-2-6 5-29-98 9_38 AM
cs9-2-7 5-29-98 9_390 AM
c59-2-8 5-20-08 9_30 AM
cs9-3-1 5-29-98 9_14 AM
c§9-3-2 5-29-98 914 AM
c§9-3-3 5-29-98 9 15 AM
£59-3-4 5-29-98 15 AM
cs9-3-5 5-29-98 9_18 AM
c§9-3-6 5-29-08 9 18 AM
cs9-3-7 5-29-98 9_19 AM
¢s9-3-8 5-29-98 9_19 AM
cs9-4-1 5-29-98 8_52 AM
cs9-4-2 5-20-98 8_53 AM
cs9-4-3 5-29-98 §_53 AM
cs9-4-4 5-29.98 8_54 AM
cs§9-4-5 5-29-98 8_57 AM
¢s9-4-6 5-29-98 8_57 AM
¢s9-4-7 5-29-98 8_58 AM
cs9-4-8 5-29-98 8_58 AM
c$9-5-1 5-29-98 §_33 AM
cs9-5-2 5-29-98 8_34 AM
cs9-5-3 5-29-98 8_34 AM
¢89-5-4 5-29-98 8135 AM
£§9-5-5 5-29-98 § 38 AM
cs9-5-6 5-29-98 §_39 AM
£59-5-7 5-29-98 8_39 AM
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5/30/98 9:36
5/30/98 9:37
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5/30/98 9:38
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5/30/98 9:41
5/30/98 9:41
5/30/98 9:42
5/30/98 9:16
5/30/98 9:17
5/30/98 9:17
5/30/98 9:18
5/30/98 9:25
3/30/98 9:25
5/30/98 9:26
5/30/98 9:26
5/30/98 8:55
5/30/98 8:56
5/30/98 8:56
5/30/98 8:537
5/30/98 9:00
5/30/98 9:00
5/30/98 9:01
5/30/98 9:01
5/30/98 8:36
5/30/98 8:36
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3/30/98 8:38
5/30/98 8:41
5/30/98 8:42
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FILES ON MOUND R CD
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Size
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Last Modified

cs9-5-8 5-29-98 8_40 AM
cs10-1-1 5-29-98 12_59 PM
¢s10-1-2 5-29-98 1_00 PM
¢s10-1-3 5-29-98 1_00 PM
cs10-1-4 5-29-98 1_01 PM
cs10-1-5 5-29-98 1_04 PM
cs10-1-6 5-29-98 1_05 PM
¢s10-2-1 5-29-98 12_51 PM
cs10-2-2 5-29-98 12_51 PM
¢s10-2-3 5-29-98 12_51 PM
¢510-2-4 5-29-98 12_52 PM
cs10-2-5 5-29-98 12_55 PM
cs10-2-6 5-29-98 12_55 PM
cs10-2-7 5-20-98 12_56 PM
cs10-2-8 5-29-98 12_56 PM
cs10-3-1 5-29-98 10_58 AM
cs10-3-2 5-29-98 10_59 AM
cs10-3-3 5-29-98 10_59 AM
cs10-3-4 5-29-98 11_00 AM
cs10-3-5 5-29-98 11_03 AM
cs10-3-6 5-29-98 11_03 AM
cs10-3-7 5-29-98 11_03 AM
cs10-3-8 5-29-98 11_04 AM
cs10-4-1 5-29-98 10_37 AM
cs10-4-2 5-29-98 10_37 AM
cs10-4-3 5-29-98 10_37 AM
cs10-4-4 5-29-98 10_38 AM
cs10-4-5 5-29-98 10_41 AM
cs10-4-6 5-29-98 10_41 AM
cs10-4-7 5-29-98 10_41 AM
¢s10-4-8 5-29-98 10_42 AM
cs10-3-1 5-29-98 10_17 AM
¢s10-5-2 5-29-98 10_17 AM
cs10-5-3 5-29-98 10_18 AM
cs10-5-4 5-29-98 10_18 AM
cs10-5-5 5-29-98 10_22 AM
cs10-5-6 5-29-98 10_22 AM
cs10-5-7 5-29-98 10_23 AM
cs10-5-8 5-29-98 10_24 AM
cs11-1-1 5-29-98 3_09 PM
cs11-1-2 5-29-98 3_09 PM
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3/30/98 11:07
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5/30/98 10:41
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FILES ON MOUND R CD

Name

Size

' Type

Last Modified

csl1-1-3 5-20-98 3_10 PM
cs511-1-4 5-29-98 3_11 PM
cs11-2-1 5-29-98 2_48 PM
cs11-2-2 5-29-98 2_49 PM
cs]11-2-3 5-29-98 2_49 PM
csl1-2-4 5-29-98 2_49 PM
csl1-2-55-20-98 2_53 PM
cs11-2-6 5-29-98 2_53 PM
cs11-2-7 5-29-98 2_53 PM
c511-2-8 3-29-98 2_54 PM
csll1-3-1 5-29-98 2_30 PM
cs11-3-2 5-29-98 2_31 PM
¢s11-3-3 5-20.98 2_31 PM
c511-3-4 5-29-98 2_31 PM
cs11-3-5 5-29-98 2_34 PM
~cs11-3-6 5-29-98 2_35 PM
¢s11-3-7 5-29-08 2_35 PM

~ ¢csl1-3-8 5-29-982 35PM
cs11-4-1 5-29-98 1_49 PM
csli-4-2 5-29-98 1_56 PM
cs11-4-3 5-29-98 1_57 PM
csl1-4-4 5-29-98 1_57 PM
cs11-4-5 5-29-98 2_01 PM
c§11-4-6 5-289-98 202 PM
csl11-4-7 5-29-98 2 (02 PM
cs11-4-8 5-29-98 2 02 PM
£511-5-1 5-29-98 1_24 PM
cs11-5-2 5-29-98 1_24 PM
cs11-5-3 5-20-98 1_25 PM
csi1-5-4 5-29-98 1_25 PM
csl1-5-5 5-29-98 1_28 PM
csl1-3-6 5-20-98 1_28 PM
cs11-5-7 5-29-98 1_29 PM
cs811-5-8 5-29-98 1_29 PM
¢s12-1-1 5-29-98 4_20 PM
¢s12-1-2 5-29-98 4_21 PM
csi2-1-3 5-29-68 4_2] PM
c512-1-4 5-29-98 4_22 PM

© . cs12-1-5 5-29-984_25PM

- ©s12-2-15-29-98 4_07 PM
c812-2-2 5-29-98 4_07 PM
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FILES ON MOUND R CD

Name Size - Type Last Modified
cs12-2-3 5-29-98 4_08 PM 900KB TIF Image Document 5/30/98 16:11
csl12-2-4 5-29-98 4_(08 PM 900KB Image Document 3/30/98 16:12
c512-2-5 5-29-98 4_12 PM 900KB TIF Image Document 5/30/98 16:15
csi2-2-6 5-29-98 4_12 PM 900KB TIF Image Document 5/30/98 16:15
cs12-2-7 5-29-98 4_13 PM 900KB TIF Image Document 3/30/98 16:16
cs12-2-8 5-29.98 4_13 PM 900KB TIF Image Document 5/30/98 16:16
c§12-3-1 5-29-98 3_55 PM 900KB TIF Image Document 5/30/98 15:57
csi2-3-2 5-29-98 3_355 PM 900KB TIF Image Document 5/30/98 15:58
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