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Chapter 1: Introduction
Joe Alan Artz, Melanie Riley, and Robin A. Lillie

Between 1000 B.C. and AD 1200, Native Americans in eastern and central North America
interred their dead in earthen mounds. Construction of these and other earthworks were part of
major changes in the demographic, economic, political, and spiritual organization of human
culture throughout the North American continent. The spatial organization of mounds and other
earthworks on the landscape have informed scholars about territorial control and astronomical
knowledge of ancient people. Archaeological excavations of mounds, although rarely conducted
today, provide important insights into prehistoric demography, diet, and pathology, through the
osteological analysis of the human interments. In addition to their significance to the humanities,
burial mounds are venerated by Native Americans, whether or not they trace their ancestry to the
mounds’ builders.

Mounds are also among the nation’s most threatened archaeological sites. Mounds tend to be
concentrated along major rivers and lakes, where urban expansion and recreational development
have profound effects on their survival.

Previous studies of Minnesota mounds have shown that about 12,000 mounds have been
recorded in the state (Anfinson 1984; Arzigian and Stevenson 2003). These mounds are found in
over 1,500 individual sites in numbers varying from over 200 mounds per site to single mound
sites. Mounds are found in all regions of Minnesota with the highest numbers in the east-central
and southeastern parts of the state and lowest numbers in the northeast.

Light Detection and Ranging (LiDAR) is an emerging technology with great promise for
identifying, preserving, and studying ancient earthworks. LIDAR uses airborne lasers to measure
ground surface elevations to submeter accuracy. The vertical and horizontal accuracy of LIiDAR
data is more than sufficient to resolve very subtle topographic features, including burial mounds
(Riley 2009; 2010).

An increasing number of federal, state, and city governments are acquiring LiDAR data for use
for a wide variety of purposes. The data are most often provided by commercial vendors.

OBJECTIVES

The present project examines the feasibility of using publicly-funded LiDAR as a tool for
identifying precontact earthworks. Documentary records were obtained and reviewed for all
recorded precontact mound sites in Crow Wing and Scott counties, Minnesota (Figure 1.1). The
documented locations of these sites and mounds were recorded in a Geographic Information
System (GIS). LiDAR data was obtained for the two counties, and examined for each site
location to match documented mound positions to mound-like topographic shapes visible in the
LiDAR data. A sample of the sites were then visited and mapped with GPS and total station to
ground truth the LiDAR analysis.

A second objective was to critically evaluate the problems and pitfalls of using LiDAR as a
tool for archaeological mound prospection. This objective goes beyond understanding LIiDAR
technology, to understanding the dimensions, spatial arrangement, and locational preferences of
precontact earthworks. Government agencies do not have archaeological features in mind when
they write specifications for acquiring LiDAR data for their jurisdictions. This study was
therefore envisioned as a case study in applying county-funded, commercially-provided LiDAR
to archaeological prospection.
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The work reported herein was conducted by the University of lowa Office of the State
Archaeologist (UI-OSA) with funding from the Arts and Cultural Heritage Fund of the Minnesota
Legacy Amendment. UI-OSA worked closely with Minnesota’s Office of the State Archaeologist
(hereinafter, Mn-OSA) in all aspects of the project. Nonetheless UI-OSA is solely responsible for
the interpretations and recommendations contained in this report.

LIDAR IN ARCHAEOLOGY

In the 1970s, the U.S. military began developing laser profiling techniques that laid the
groundwork for LIDAR. Early commercial use of LIDAR began in the early 1980s, but airborne,
large-area scanner systems like those used today did not become available until the mid-1990s.
Over the past 15 years, government agencies have begun to fund large scale LiDAR collection.
This increase in LIDAR collection is driven by advances in the accuracy and speed of airborne
scanners, and also by increases in the processing and data storage capabilities of desktop
computers and servers.

LiDAR has not been extensively used in archaeology or other humanities, but in the past
decade several published studies have emerged, primarily by European researchers (Barnes 2003;
Bewley 2003; Challis 2006; Devereux et al. 2005; Humme et al. 2006; van Zijverden and Laan
2003). Most studies thus far focus on large-scale structures such as stone monuments, castles, hill
forts, villages, and fields.

In the United States, archaeologists are just beginning to use LiDAR. Many applications use
land-based lasers to map archaeological features. Fewer examples of the use of airborne LiDAR
have appeared. The authors are aware of only three published applications of airborne LiDAR,
none prior to 2006. In one study, LIiDAR images were used to study historic landscaping of two
18th century plantations in Maryland, identifying low relief features such as abandoned garden
terraces (Harmon et al. 2006). In another study, 32 potential archaeological sites were identified
in LiDAR-based shaded relief images from Isle Royale National Park, Michigan. Field survey
confirmed 25 of the 32 as archaeological sites, and identified heavy vegetation, analyst
inexperience, and over-smoothing of the LIDAR elevation data during initial processing as
factors that made site detection difficult (Gallagher and Josephs 2008). In Ohio, Romain and
Burks (2008) used LiDAR to detect a 2,000 year old road, remnants of which were preserved in a
wooded area as two parallel, 30-cm-high embankments rising above either side of the path.

HISTORICAL BACKGROUND

The present project employs 21% century technology to map mound sites, many of which were
initially recorded by the late 19™ century archaeologists T. H. Lewis and J. V. Brower. The field
surveys of these two individuals laid the foundation for the study of prehistoric earthworks in
Minnesota. The two surveys recorded hundreds of mound sites, with Lewis in particular
demonstrating a technical competence that is commendable even by modern standards (Dobbs
1991; Haury 1993). In much the same way that present-day civil surveyors still refer to the
original General Land Office surveys to establish benchmarks for modern surveys, modern
archaeologists routinely turn to Lewis’s notes and maps in conducting field surveys and analyses
of mounds and mound sites.

In some ways, the present project brings the study of prehistoric mound sites in Minnesota full
circle. We begin with the notes of the 19" century Lewis and Brower surveys, use GIS to bring
their survey data into a digital environment, and then use LiDAR-derived imagery to search for
and map in GIS, the mounds they and others have identified.
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Because of the importance of these early archaeologists in this study, the following paragraphs
summarize the life and work of those individuals who figure most prominently in the early
records used in this study.

From the mid-nineteenth century through the first decades of the 1900s, a few intrepid
individuals recorded and excavated archaeological sites, although sometimes for different
reasons, and at times as rivals or adversaries. In sum their work provides the backbone of what is
known about the extent of prehistoric mounds in Minnesota in the 19" century. Spurred by the
disappearance of mounds under the plow or due to development, the early Minnesota
archaeologists made contributions that are still relevant today. Antiquarian endeavors were most
often carried out by individuals who worked independently and had no formal training in
archaeology. Nevertheless, as this report shows, their paper records are often of such accuracy to
allow transformation to modern digital technologies.

Mounds and other earthworks were noted by early explorers, settlers, military expeditions, and
missionaries, and others. Random digging was often done but seldom recorded in this era. The
first documentation of a mound excavation dates to 1856 (Arzigian and Stevenson 2003:5).

The work of early antiquarian researchers, while more sophisticated than uncontrolled digging,
was primarily a search for objects of antiquity. The work was also driven by curiosity and, for
some, a desire to explain the mounds’ origin. One popular theory claimed that the mounds and
earthworks had been built by an ancient and extinct race of people who preceded the Indians in
North America. The Mound Builder theory was widely accepted, despite its ethnocentric and
racist bias. The theory stemmed from a belief that Native Americans possessed neither the
intelligence nor sophistication to construct the mounds. Therefore, these earthworks must have
been built by an ancient race of people more closely related to the white Euroamericans. A
driving force for some antiquarians was a belief that many if not all of the mounds and
earthworks soon would disappear as large-scale land clearing and cultivation began in the 1860s
and needed to be documented before they were lost forever (Benchley et al. 1997:50). This
motive remains strong to the present day, and was indeed a major driver for the present project.

Alfred J. Hill and Theodore Hayes Lewis were responsible for the first attempt to conduct a
systematic survey and record of the Minnesota mound sites. Hill (1833-1895) moved to St. Paul,
Minnesota in 1855, where he spent much of his career working as a draftsman for the state land
office. He was interested in both maps and archaeology, so his position in the land office gave
him the opportunity to gather information through his contacts with surveyors, military personnel,
and people living and working in the region. Although he never considered himself an
archaeologist and had no formal training, he was intent on recording Minnesota’s mounds. He
was particularly concerned by the destruction of mounds by farming and development. He was a
member of the Minnesota Historical Society (MHS) and served on the Committee on
Archaeology. The Committee conducted excavations in mounds and gathered archaeological
information by sending letters and distributing a circular throughout the state. Hill gathered this
information into several large notebooks, and continued to gather archaeological information after
the Committee disbanded. Hill’s efforts to record and map sites are a source of much of what is
known about Minnesota archaeology during the 1850s-1860s. In 1880, Hill met T.H. Lewis and
they started a collaboration that would result in the mapping and recording of thousands of
mounds in Minnesota and nearby regions of the upper Midwest.

Lewis (1856-1930) likely became interested in mounds during his youth in Ohio. He trained as
a surveyor and began mapping mounds and earthworks in Ohio and the Mississippi River valley.
In 1880, at age 23, he arrived in St. Paul and became acquainted with A. J. Hill. In 1881, the two
men formed the Northwest Archaeological Survey (NAS). With Hill providing financial support,
Lewis was to conduct fieldwork to survey and map mounds, earthworks, and other archaeological
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sites. The area traversed by Lewis would eventually extend throughout Minnesota and into
surrounding regions, including the present-day states of North and South Dakota, Wisconsin,
lowa, Illinois, Indiana, Nebraska, Missouri, Kansas, and Michigan, and the Canadian province of
Manitoba (Dobbs 1991:7). Information from Hill’s notebooks provided guidance in selecting
areas for survey (Dobbs 1991:9). As the survey progressed, Lewis noted that he could not locate
some of the mounds previously reported to Hill, indicating they had been destroyed (Finney
2006:7, Haury 1993:84).

At the same time that Lewis was working in the field, the Smithsonian Institution’s Bureau of
American Ethnology was conducting a survey of mounds and earthworks in the upper Midwest,
led by Cyrus Thomas (Thomas 1894). Lewis mapped over three times more mounds than the
Bureau (Dobbs 1991), achieving this feat on his own and recording sites and mounds in greater
detail (Benchley et al. 1997:52). He often tried to outrun the Bureau agents if they were working
nearby. Lewis’s independent, self-sufficient surveying technique put him at odds with Minnesota
antiquarians, particularly Newton H. Winchell and Jacob V. Brower. He was unwilling to share
his data with them or Smithsonian Institution surveyors (Finney 2006:1), all of whom he viewed
as competitors (Arzigian and Stevenson 2003:15).

Hill and Lewis’s agreement lasted for 15 years, during which time Lewis traveled over 54,000
miles, walking more than 10,000 miles. “In its regional extent and duration, the NAS constituted
the largest privately funded archaeological project ever undertaken in this country” (Finney
2006:2). The NAS documented over 17,000 mounds and earthworks at over 2,000 mound and
village sites (Dobbs 1991). In Minnesota, the NAS mapped over 7,700 mounds at 761 sites in 65
counties (Arzigian and Stevenson 2003, Dobbs 1991).

Lewis and Hill had always intended to publish the results of the survey as a comprehensive
study of mounds and antiquities of the Northwest, but Hill’s sudden death in 1895 put an end to
the NAS. Unfortunately, despite Lewis’s efforts to get them, the NAS notebooks, papers, and
maps were divided between Hill’s two nephews in England and Canada. Lewis continued to
publish articles on archaeology until 1898. He left Minnesota in 1911 and died in poverty in St.
Louis in 1930 (Finney 2006).

Although Lewis was never recognized for his achievements during his lifetime, his work
continues to be of value. His detailed maps and drawings depict sites that have been damaged or
completely destroyed (Benchley et al. 1997:52). Lewis recorded sites on a Minnesota landscape
that in many places does not exist today.

Another early recorder of Minnesota archaeological sites was Jacob Vradenburg Brower
(1844-1905). Brower served as a county auditor, attorney, and state legislator, and was an avid
collector of archaeological materials, maps, and books for most of his life. He became involved
with the Minnesota Historical Society in 1899 and collaborated with A J. Hill between 1889 and
1895.

Following Hill’s death, Brower continued “expanding and testing theories and ideas
about...the Indians who had peopled Minnesota” (Benchley et al. 1997:52). He conducted
surveys of archaeological sites and performed excavations. This work was done independently of
Lewis and without knowledge of where Lewis had worked. Despite losing his collected notes and
artifacts, along with maps and other archeological information in a fire in 1896, he published an
eight-volume series entitled Memoirs of Explorations in the Valley of the Mississippi. Four of the
volumes are dedicated to Minnesota (Brower 1901, 1902, 1903; Brower and Bushnell 1900),
incorporating a multidisciplinary approach including archaeology, geology, and historical
perspectives (Dobbs 1991). Although Brower’s maps are more schematic than Lewis’, his
contributions are nevertheless significant (Benchley et al. 1997:53, Birk 1986:27). Some of the
sites he surveyed and excavated have since been disturbed or destroyed, and his maps are the only
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record of their existence. Brower’s approach was problem oriented. In particular, he studied the
relationship between Native American earthworks and the landscape, for example, recognizing
the importance of portages in relationship to mound placement. His multidisciplinary perspective
led to important contributions in natural history. For example, his extensive mapping and
investigations of the Mille Lacs area helped identify the source of the Mississippi River. Perhaps
most importantly, he came to believe that the mounds were built, not by an extinct ancient race,
but by the American Indians, the conclusion also reached by Cyrus Thomas (1894).

One of Brower’s most significant contributions to Minnesota archaeology occurred around
1903 when he purchased the NAS records from Hill’s heirs. Brower died in 1905 before he could
write and publish a compendium of his own archaeological studies with those of the NAS. He
planned to refer to the combined works as the “Hill-Brower Explorations,” with no intention of
mentioning Lewis (Haury 1993:84). The antipathy apparently was mutual between Brower and
Lewis.

The Minnesota Historical Society obtained the NAS records from Brower’s estate. The records
include 41 field notebooks, site maps drafted by Hill, and correspondence. A portion of the NAS
was published by Winchell (1911).

Newton Winchell (1839-1914) became the archaeologist of the Minnesota Historical Society
in 1906 after serving as the first director of the Minnesota Geological Survey from 1872 to 1900.
Winchell’s annual reports included archaeological information concerning areas such as chert
quarries which had previously gone unnoted (Benchley et al. 1997:53). His greatest contribution
to Minnesota archaeology was his 1911 The Aborigines of Minnesota, a detailed compilation of
Minnesota archaeology and ethnography, published in 1911. The volume incorporated the NAS
Minnesota records, along with brief notes on antiquarian investigations, and was presented in a
county by county format (Arzigian and Stevenson 2003:17). This volume also published
Winchell’s belief, which he came to over his career that the mounds and earthworks had been
built by Native Americans. Aborigines has proven to have lasting utility, containing information
about both extant sites and those long destroyed. Winchell’s Aborigines was a more
comprehensive record of Minnesota’s prehistoric earthworks than the volume published by the
Bureau of American Ethnology (Thomas 1894) which surveyed mound sites mostly in the lower
Minnesota River and Lake Minnetonka areas.

In the decades following the publication of Winchell (1911), Minnesota archaeology came to
be “driven by an academic model of inquiry” (Benchley et al. 1997:53). In 1918, Professor Albert
E. Jenks (b. 1869), an economist and self-taught ethnographer, founded the Department of
Anthropology at the University of Minnesota. In the late 1920s, Jenks’s interests changed to
archaeology. In 1928, the year he became an associate Professor of Anthropology, he initiated a
period of site excavation with assistance from his student Lloyd Wilford.

Since neither Jenks nor Wilford were trained in archaeological excavation, they sought
instruction in New Mexico and continued excavations there and later in Algeria. In 1932, they
began conducting the first scientific excavations in Minnesota (Benchley et al. 1997:54-55),
taking their statewide program of field research beyond earthworks to a wider spectrum of site
types.

Jenks’s scientific approach to archaeology was continued over the next two decades under
Wilford. Wilford began his doctoral studies at Harvard University in 1932, earning his degree in
anthropology in 1937; his dissertation, based on information and materials from his years as
Jenks’ assistant. Jenks was one of the first archaeologists to apply the new Midwestern
Taxonomic System (McKern 1939), marking a turning point in the study of Minnesota
archaeology (Benchley et al. 1997:54).
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Following Jenks’ retirement in 1938, Wilford served as staff archaeologist in the University of
Minnesota Department of Anthropology. He was appointed associate professor in 1948 and
taught until his retirement in 1959. Throughout most of his career, Wilford was the only
professional archeologist working in Minnesota. Each year he led field schools at several sites,
keeping meticulous notes, analyzing the collected materials, and producing a typed report.
According to Benchley et al. (1997:54), Wilford brought to Minnesota archaeology the
fundamental premise, then current in North American archaeology, that content and the spatial
and temporal relationships between sites and site complexes were the basis for sound
interpretation of archaeological data (Willey and Phillips 1958). Wilford’s cultural chronologies
provide a basis for those that are in use today, the absence of absolute dating methods created
some limitations to his approach (Birk 1986, Benchley et al. 1997).

ARCHAEOLOGICAL BACKGROUND

The exhaustive overview of prehistoric mounds in Minnesota by Arzigian and Stevenson
(2003) reported 11,868 recorded mounds in Minnesota (Arzigian and Stevenson 2003: Table 4-1,
pp. 63-64). The following summarizes the archaeology of mound sites in Crow Wing and Scott
counties, primarily as reported by Arzigian and Stevenson (2003).

Crow Wing County

The natural vegetation of Crow Wing County was almost entirely coniferous forest, whereas
upland landscapes in Scott County supported hardwood forests and savanna (Kuchler 1964,
1993). Crow Wing County is a glaciated terrain, with uplands covered by thick deposits of glacial
till and supraglacial sediments, and the lowlands dominated by broad outwash channels and
glacial lake plains (Figure 1.2; Minnesota Department of Natural Resources 1997a). The
Mississippi River flows from northeast to southwest through the county. Lakes of glacial origin
are common throughout most of the county (Figure 1.2).

Arzigian and Stevenson (2003) report 520 mounds in Crow Wing County, and five have been
excavated. Lewis surveyed and mapped 49 mounds at two sites, 21CW4 and 21CWS5. Brower
mapped or noted mounds at 10 sites, excavated one mound at Upper Hay Lake Mounds/Fort
Poulak (21CW?7/14) in 1897. In 1898 he excavated one mound at Pine River/Warren Mounds
(21CW1). Although he may have excavated at other sites in the area, no records remain. Winchell
(1911) described Upper Hay Lake Mounds/Fort Poulak (21CW7/14). Wilford and Jenks
excavated at Warren (21CW1) in 1932. Wilford tested a portion of a damaged mound at King
Mound (21CW?2) in 1957 and conducted excavations of two of the McAloon mounds (21CW3) in
1957. He tested only the habitation portion of Garrison Creek (21CWS5) in 1949.

Mound sites in the county form four distinct clusters. The largest of these is in the northwest
on the Pine River and its associated lakes. A second, smaller cluster, in the center of the county, is
ca. 5 km southwest of the confluence of the Pine and Gull Lake. Mounds also cluster along the
west shores of Lake Mille Lacs in the southeast part of the county. Other mound sites are
distributed along the Nokasippi River in southwest and south central Crow Wing County (Figure
1.2).

Scott County

Most of Scott County is mantled by deposits of supraglacial drift, with numerous lakes, peat
lands, and a complex, dendritic drainage pattern (Figure 1.3). In contrast to Crow Wing County,
outwash deposits are not common, except on high terraces along the Minnesota River, which
bounds the county on the north (Figure 1.3; Minnesota Department of Natural Resources 1997b).
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Figure 1.2. Geomorphological map of Crow Wing County, Minnesota, showing the location of
sites investigated in this study. “21CW” omitted from site numbers. Base map: Minnesota
Department of Natural Resources (1997a).
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Figure 1.3. Geomorphological map of Scott County, Minnesota, showing the location of sites investigated in this study. “21SC”” omitted from site
numbers. Base map: Minnesota Department of Natural Resources (1997b).
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Nearly all the county’s mound sites are disturbed along the Minnesota River valley, clustering
on uplands overlooking the valley in the southwest part of the county (Figure 1.3, inset), and
distributed along its outwash terraces in the northern part. Perhaps because of its proximity to the
Twin Cities headquarters of the Hill-Lewis surveys, T.H. Lewis surveyed and mapped 619
mounds at 29 sites in Scott County (Dobbs 1991:13). Arzigian and Stevenson (2003: 63-64,
Table 4-1) report 636 recorded mounds in Scott County, indicating that nearly all known mounds
in the county derive from Lewis’s survey. One mound was excavated in 1940 by Wilford and 17
by Johnson in 1964.

ISSUES WITH EARLY MAPS

The early surveys, particularly those conducted by Lewis and Brower, are generally recognized
for their importance as being the only record of sites now destroyed or damaged. The accuracy of
site maps is essential to accurate site records and site relocation. The work of the early
antiquarians was generally unsystematic, lacking uniformity, and with much of the mapping and
excavation concentrated in select portions of Minnesota (Arzigian and Stevenson 2003:54).
Errors from early surveys included errors in surveying, rounding errors, compounding errors, and
defining mound centers (Arzigian and Stevenson 2003:62).

While Lewis’s maps are detailed and accurate, particularly compared to Brower’s, a number of
problems have been noted (Dobbs 1991, Arzigian and Stevenson 2003). Lewis relied on whatever
maps were available to him, generally original Public Land Survey which contained section and
guarter section corners (Haury 1990) but few landmarks. Lewis’s maps often incorporate little
landscape detail. Lewis acknowledged that he selectively mapped mound groups that were
undisturbed by farming or other activities that had degraded them. Inconsistencies in the number
of reported mounds may have resulted from the presence of heavy vegetation, poor weather,
plowing, and erosion. His mound numbers can sometimes be difficult to correlate when sites
change over time (Arzigian and Stevenson 2003:55).

Lewis’s survey method incorporated the use of a cloth tape, engineer’s level, and a compass.
Dobbs (1991) noted several errors resulted from this method, usually compounded in larger
mound groups. The use of an open traverse method, linking each measurement to the one before
it, lacked internal checks for accuracy. The surveyors compass was accurate to within plus or
minus 1 degree, and Lewis often rounded to within a half degree. Both of these methods would
allow for inaccuracies over a long series of bearings. Lewis recorded magnetic north which
allows for an additional level of inaccuracy due to changes in magnetic declination over time.
Legal descriptions could be in error as a result of using poor maps or later resurveying or
remapping of areas Lewis had recorded (Haury 1990). He was never able to correct his maps
since he could not access the records following Hill’s death. He may have intentionally
suppressed some information about sites so that only he could be the one to write an accurate
report on them (Dobbs 1991:9).

The history of Minnesota archaeology reflects much of what occurred elsewhere in the
Midwest. The independent antiquarian methods and theories were replaced by more methodical,
scientific inquiries pursued in academia and CRM. The legacy of Hill and Lewis and the NAS,
however, is unique, providing a record that continues to have significant research value today.
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DATA COMPILATION
Site Records

UI-OSA traveled to Mn-OSA to research and obtain documents pertinent to mounds sites in
Scott and Crow Wing counties. Mn-OSA archives a variety of records pertaining to burial sites in
Minnesota. Three data sets are kept current as new information about sites is recorded. The
Minnesota archaeological site files contain documents about all recorded sites in the state. A
second set of documents, the burials files, contains records specific to human burial sites. The
Cemetery Database, in Microsoft Access, contains tabular data on human burials in the state, and
is kept current by the State Archaeologist in the performance of its statutory responsibilities
regarding precontact burials.

Other primary source documents held at Mn-OSA include photocopies and microfilms of the
notes of T.H. Lewis, photocopies of the field notes of J.V. Brower, and photocopies of L.A.
Wilford’s typed notes. Individual site files contain correspondence and other materials from the
papers of A. E. Jenks.

To start the documents acquisition part of the project, Mn-OSA provided a list of 44 mound
sites in Crow Wing County and 37 sites in Scott County, printed from the Cemeteries database.
Most sites are assigned Smithsonian Institution Trinomial System (SITS) numbers, but sites with
poorly documented locations are identified by the county abbreviation (CW, SC) followed by
lowercase alphabetic character. These are referred to herein as “alpha” or “letter” sites. Records
for 13 letter sites in Crow Wing County and 4 in Scott County were obtained for this project
(Table 1.1, Figures 1.2, 1.3).

Table 1.1 summarized the range of documentation obtained for each site. UI-OSA copied all
the site files and burials files for the identified sites by either Xeroxing or scanning to pdf. Maps
included in the site files were digitally photographed, a task especially important for large format
maps too large for the photocopier and scanner.

Selected, pertinent portions of Wilford’s and Brower’s notes were copied or scanned. Mn-OSA
provided photocopies of its copies of the T.H. Lewis notes. Mn-OSA lacked records for seven
alpha sites in Crow Wing County, and these were obtained from the Minnesota State Historic
Preservation Office in St. Paul.

With Mn-OSA concurrence, we decided not to research cultural resource management reports
for information on mound sites. The project focuses on mound and site locations, which are
extensively documented in the site file, burial file, and Brower and Lewis maps. Seeking
additional information in reports was considered to provide a low return for time spent.

Mn-OSA provided photocopies of Lewis’ notes, but as they were not made from original
documents, legibility was sometimes poor. As a backup, we digitally photographed a second set
of copies from the microfilm reader.

Additional materials provided by Mn-OSA included their Cemeteries Access database that
contains information about burial sites, an ESRI shapefile of recorded site locations, and PDFs of
the published volumes of Brower’s notes. UI-OSA also acquired a copy of the Gustav’s Library
reprint of Winchell (1911). At the conclusion of our Mn-OSA trip, we reviewed the list of
materials we had obtained with Scott Anfinson and Bruce Koenig, and all agreed we had obtained
sufficient materials to proceed. Dr. Connie Arzigian, University of Wisconsin-La Crosse,
provided a copy of the Access database, Burials2000MVAC, created during her previous
comprehensive review of Minnesota burial mounds.
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Table 1.1. Types of Documents Contained in Mn-OSA Site Files for the Sites.
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Table 1.1. Types of Documents Contained in Mn-OSA Site Files for the Sites.
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GIS Data Compilation

Baseline GIS data, such as county boundaries, roads, USGS 7.5’ topographic maps, 1930°s
aerial photography and Farm Services Administration color orthophotos, were obtained by
downloading from the Minnesota Department of Natural Resource’s GIS Data Deli
(http://deli.dnr.state.mn.us/) or by direct link to the Deli’s Web Map Service (WMS)
(http://deli.dnr.state.mn.us/services.html).

Mn-OSA provided an external hard drive containing LIiDAR data obtained from Crow Wing
and Scott counties at the request of State Archaeologist Scott Anfinson