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ABSTRACT

Northern Minnesota lies within the southern edge of the Boreal Forest and, as a result,
archaeological sites in this region typically have poor organic preservation and thin,
disturbed, stratigraphy. For this reason, little is known about specific plant foods and
their importance at many sites. In order to fill this gap, my research focuses on the
extraction of plant microfossils (starch, phytoliths and pollen) from carbonized and non-
carbonized food residues associated with Middle Woodland (100 BC - AD 500)
components. My results show that wild rice was widely consumed during this time
along with cultigens such as maize. No additional evidence suggested farming, so
there is a possibility of trade with periphery groups to acquire the cultigens recovered
from the microfossil analysis. These results demonstrate the importance of plant
microfossil studies as a tool for identifying subtle evidence of wild and domesticated
plants in regions characterized by poor organic preservation, small seasonally-occupied
sites and other fundamental limitations. The mixed economic strategy apparent in some
Northern Minnesota sites re-defines a diet of native and domesticated cultigens, which

can be applied to the wider archaeobotanical literature of northeastern North America.
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DEFITION OF TERMS

CULTIVATION: Human involvement such as the weeding, pruning, and tending to plants to affect
the plant’s life cycle.

DOMESTICATION: Occurs when a species is genetically altered to benefit the interests of humans.

FOOD RESIDUE ANALYSIS: Food residue analysis can be conducted on a wide variety of
archaeological remains to determine the presence, and/or absence of different plant
and animal species.

PHYTOLITH: A rigid structure of solid silica that forms when plants absorb groundwater. The silica
is deposited in intracellular, and/or extracellular structures of the living plant.

POLLEN: Reproductive seed plants in the form of a fine to coarse powder.

STARCH: Carbohydrate produced by plants as a form of energy.

THREE SISTERS: Agricultural crops that were of great importance to Aboriginal groups in North
America. The Three Sisters agricultural system consists of maize, squash, and
beans and these crops were often planted together.

WOODLAND PERIOD: Chronological division used to differentiate prehistoric cultures in North

America. In Eastern North America, the Woodland Period dates from 1000 BC to
1000 AD.

Xl



1.0 INTRODUCTION
1.1 Culture History

During the Paleoindian, Archaic and Woodland Periods in North America,
Aboriginal groups depended on a wide variety of floral species. The reasons for this
may be ideological, economical and/or environmental, but it is understood that diet
always consists of plants, whether they are native to the occupied area, or traded
with outside populations (Syms et al. 2013). Wild plants were widely consumed in
Eastern North America (Yarnell 1993), up until the introduction and dispersal of
domesticated plants such as maize (Zea mays ssp. mays), beans (Phaseolus sp.)
and squash (Cucurbita sp.). The question remains of how these domesticates
reached certain areas and when they were adopted into subsistence strategies.

The focus of this thesis is on the Middle Woodland period in Northern
Minnesota. This period, which dates from 100 BC to 500 AD, was characterized by
distinctive lithic technologies, and new ceramic forms. Associated projectiles are
broadly, shallow, or corner notched, and/or have an expanding or straight stem.
Middle Woodland ceramic wares had decorative differences, were thinner, and
made with a finer temper; these attributes differentiated them from Early Woodland
ceramics. It is generally assumed that Middle Woodland peoples occupying
Northern Minnesota were semi-sedentary hunter-gatherers relying on mammals,
and wild rice (Zizania spp.), along with starchy nuts, fruits, and seeds (Arzigian
2008; Mulholland et al. 1996; Peter and Motivans 1983; Shafer 2003).  This
subsistence base appears to have persisted until the arrival of the Three Sister

crops (maize, beans, and squash) between 800 AD and 1200 AD, which flourished




until Precontact (Adair and Drass 2011; Hart et al. 2002; Wilson 1917). One of the
research goals for this study is to readdress these currently held notions about
horticultural subsistence during the Middle Woodland in Northern Minnesota.

Other research goals include reconstructing the plant component of the
paleodiet and identifying whether trade or local agriculture allowed for the presence
of domesticates at these sites. Cultivation, which is the weeding, pruning and
tending of plants can be identified through multiple lines of evidence such as pollen
and agricultural tools. Cultivation does not mean that something is fully
domesticated, but that the plant's life cycle has been impacted in some way by
human selection (Syms et al. 2013). Food production begins with the deliberate
care towards a certain species, which may be invisible to archaeologists, but
through evidence of agricultural tools, diagnostic phytoliths, starch granules and
pollen, it becomes visible. Domestication occurs when humans, causing the
domesticated species to become dependent for survival (Staller 2010), genetically
alter plants or animals. This is visible in the archaeological record from seed sizes
and diagnostic features of phytolith and starch granules.

Archaeological sites chosen for this research project are located in Northern

Minnesota, within the Great Lakes- St. Lawrence Forest (Figure 1.2).
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Figure 1.1: Map of study area (base map adapted from USGS 2013; Environment Canada;
Minnesota Department of Natural Resources).

This area was chosen because food residue analysis has been applied to only
a few sites in Northern Minnesota and recent results indicate the presence of
cultivated plants in adjacent regions of Northwestern Ontario, the Canadian prairies,
Southeastern Minnesota and the Dakotas (Boyd et al. 2006, 2008; Lints 2012;
Mulholland 1986; Perkl 1998). For example, the Martin-Bird site from Northern
Ontario yielded maize, wild rice and squash (Boyd et al. 2014). Lints’ 2012 study of
ten sites spanning the Northern Plains showed the widespread dispersal of beans
and maize by at least AD 700. The King Coulee site in Southeastern Minnesota
contained Cucurbita pepo seeds and the Big Hidatsa site in North Dakota showed
evidence of maize cultivation (Mulholland 1993; Perkl 1998). Prehistoric sites are

common along the Mississippi Headwaters and beside rivers and lakes in Central




and Northern Minnesota, making this study area a rich source of information about
Woodland diet (Mulholland et al. 1996).

The sites chosen for this study are associated with Brainerd and Laurel pottery
(Hohman-Caine et al. 2012); these two complexes represent the earliest pottery-
producing cultures in Northern Minnesota and are the most widespread expressions
of the Initial (Middle) Woodland period (Anfinson 1979; Arzigian 2008). These
populations relied on a diet of bison, deer, elk and wild rice (Arzigian 2008;
Lugenbeal 1976; Hohman-Caine and Goltz 1995).

Nine sites were chosen to give a comprehensive representation of paleodiet
during the Middle Woodland across the region. The sites chosen include the (1)
Third River Borrow Pit; (2) Big Rice; (3) Winnie Cottages; (4) No Beard; (5) Windy
Bead; (6) Lost Lake; (7) Saga Island (8) Kyleleen’s Bent Pine; and (9) Kyleleen’s
Tall Pine. From these sites, 31 ceramic sherds, two grinding stones and five soil
samples were analyzed using the methods described below. The sample size was
selected to allow for multiple lines of evidence to interpret patterns of trade and/or
small-scale agriculture.

The counties included in the study area are Cook, Lake, St. Louis,
Koochiching, Itasca, Carlton, Cass and Aitkin (Figure 1.2). Both Brainerd and Laurel
ware are present in these eight counties, making this area of Northern Minnesota a

suitable location for the study of Middle Woodland plant consumption.
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Figure 1.2: Map of Minnesota counties in the study area (source:
http://Geology.com ).

Current research from these periphery areas pushes back the timing for the
introduction and dispersal of domesticated cultigens, making it likely that maize,
beans and squash were present in Northern Minnesota (Boyd et al. 2006, 2008;
Lints 2012; Mulholland 1993; Perkl 1998). Acidic soils prevent the preservation of
organic materials such as seeds; therefore, not many macrobotanical remains have
been recovered, which has hindered the discourse on prehistoric subsistence
activities in Northern Minnesota. Food residue analysis from a number of different
contexts has proven to be an invaluable method for inferring past diet and floral-

based subsistence in cases were there is poor survival of organic material.
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1.2 Methods

Food residue analysis is the microscopic identification of microfossils to
determine paleodiet. The microfossils in this study include phytoliths, which are
products of silica absorption from ground water; starch granules, carbohydrates in
which plants store energy; and pollen grains, which are powders containing the
microgametophytes of reproductive seed plants. These microfossils are especially
useful in areas of poor organic preservation and they are influencing the dietary
interpretations arrived at with conventional techniques (Crowther 2012; Berman and
Pearsall 2008; Boyd and Surette 2010; Haslam 2004; Piperno and Dillehay 2008;
Piperno et al. 2009).

Phytoliths survive in environments of good preservation because they are
inorganic and very durable (Piperno 2006). Starch granules have been found in a
variety of well and poorly preserved environments with some associated deposits 2
million years old (Torrence and Barton 2006). Pollen is the male gametophyte, and
depending on species they can travel long distances and have been found in
deposits dating to 8,050 BC (Fearn and Lui 1995; Wright 1993). Morphological
characteristics led researchers to recognize key diagnostic features of phytoliths,
starch and pollen, allowing for accurate species identifications (Brown 1984; Fearn

and Lui 1995; Torrence 2006).




2.0 STUDY AREA
2.1 Modern Environment
Climate

Northern Minnesota has a continental climate, characterized by warm
summers and cool to cold winters with an average annual rainfall of 60.96 to 63.5
centimetres. Temperatures are wide ranging, with July maximums of 21.1° to 27.8°
Celsius and January minimums of -11.1° to -8.9° Celsius (Anderson et al. 1993;
Mulholland et al. 1996). Three dominant air masses control the climate: southerly
winds carry humid, warm air from the Gulf of Mexico, northerly winds bring dry and
cool air from the Arctic and westerly winds bring dry Pacific air (Anderson et al.
1993).
Soils

Lakela (1965) describes the soils in the central part of Northeastern Minnesota
as gray-brown loam, with sand and peat overlying fine sand. The western and
southwestern parts of St. Louis County contain a gray loam soil over limy subsoil.
The soil pH of a jack pine stand in the Superior National Forest measured 4.8 to 5.2
(Ahlgren and Ahlgren 1965). Soils unique to the Third River Borrow Pit site
includes, sandy loam Typic Glossaqualfs, loamy fine sands Alfic Udipsamments,
mixed typic Fluvaquents and Aquic Udipsamments. These soils reflect an
environment of sand plain origin in a floodplain (Mulholland et al, 1996). Peters and
Motivans’ (1983) evaluation of the Big Rice site identified soils of the Baudette-

Spooner-Toivola area including sands and loamy sands.




Geology

The geology of the region is an important environmental aspect for
understanding resource availability. Rocky outcrops used as lithic resources date to
the Early Precambrian, Middle Precambrian, Late Precambrian and Cretaceous.
Geologic formations consist mostly of Precambrian bedrock; exceptions include
areas of Cretaceous sediments in the Mesabi Range and Quaternary sediments
(Lakela 1965). Northeastern Minnesota includes the Duluth Complex, a section of
the Middle Precambrian basin with the Biwabik Iron Formation, three Lower
Precambrian batholiths (Saganaga, Giant's Range and Vermillion), Lower
Precambrian volcanic-sedimentary (greenstone) belt and Upper Precambrian
continental lava flows (Ojakangas and Matsch 1982). Glaciofluvial deposits overlie
these rock formations and from the north to the south and eastwards, geologic
formations become younger. Metasediments, conglomerates, Knife Lake slates and
Keewatin greenstones underlie the Northern area. Iron formations, unfolded
quartzite and argillite overlie these older rock formations. To the south, intense
folding acts on Huronian rocks, which are intruded by granite. The North Shore
Highland is a younger rock formation within the Keweenawan system. Diabase,
gabbo and other similar rocks intrude lava flows and intercalated sediments dip east
to southwest towards Lake Superior (Lakela 1965).

Vegetation

Mulholland et al. (1996) and Lakela (1965) describe current vegetation in

Northern Minnesota as being mostly composed of jack pine (Pinus banksiana), with

spruce (Picea) thriving in lower areas of successional growth with white pine (Pinus




strobus), red pine (Pinus resinosa) and balsam fir (Abies balsamea). Low juniper
(Juniperus communis) only grows in rocky forests and exposed bluffs, while
creeping juniper (Juniperus horizontalis) can be found on the Fox Islands and Spilt
Rock. Yew (Taxus canadensis) and white cedar (Thuja occidentalis) inhabit islands,
rockier areas and moist lowlands. Tamarack (Larix laricina), black spruce (Picea
marinana) dominant upland bogs and crevice plant life such as mosses, ferns and
lichens thrive on ledges and cliffs. The mix of coniferous and deciduous forests in
Northern Minnesota is typical of the mixed forest transition zone in the Great Lakes-
St. Lawrence Forest. Deciduous species present includes, oak (Quercus), elm
(Ulmus L.), ash (Fraxinus), and basswood (Tilia americana).

Wild rice (Zizania sp.) is a native plant that grows in shallow lakes and
streams, and for at least the last 2,000 years, wild rice has been an important form
of sustenance for Minnesotan populations (Valppu and Rapp 2000; Yost 2007; Yost
et al. 2013). Yost’s (2007) study on Zizania concluded the presence of wild rice
phytoliths and pollen in modern lake deposits in Minnesota, which correlated to plant
density and stand location. The presence of wild rice phytoliths and pollen is found
in paleodeposits as well, and suggests a long-term reliance on wild rice by past and
present populations (Yost 2007). Lake sediment cores from central Minnesota
analyzed by Yost et al. (2012) yielded an abundance of Zizania phytolith and pollen
grains. One core reached a depth of 1,400 cm, which dates to around 8,050 BC at
the bottom depth. Zizania was identified in this core beginning at 460 cm, with an
increase in pollen microfossil abundance towards the top of the sample (McAndrews

1999; Yost et al. 2013).




Ethnographic accounts by Jenks (1903) show that wild rice was important
spiritually, and as a form of sustenance. The Ojibwa occupied Northern Minnesota
in the last 250 years, and collected wild rice every autumn from many of the streams
and lakes. The name “Mun-o-min-ik-a-sheenh-ug, or Rice-makers”, was given to
the Ojibwe residing on the rice lakes of the St. Croix River (Jenks 1903). Currently,
wild rice can be found in shallow, muddy lakes and streams in Northern Minnesota
and is being cultivated and harvested by retailers with wild rice farms on the
Mississippi shores (Mallard Club Wild Rice 2014; Thomas 1996). The
archaeological significance of wild rice in Northern Minnesota will be addressed in
Chapter four.

2.2 Paleoenvironment
Glacial History

Glacial history of the area has had a tremendous impact on current landforms
and topography shaping, and to some extent, how Woodland peoples interacted
with their environment (Wright 1993). Ojakangas and Matsch (1982) described
current landforms formed by glaciation in Northeastern Minnesota as a peneplain
surface of rugged terrain, where outcrops are quite common, because drift is
minimal except in areas of moraines. The Black Duck and Guthrie are two till plains
reflective of these glacial movements forming modern topography (Hill and Huber
1996). Wright (1993) noted that the Alexandria and ltasca moraine now cover large

extents of Northeastern Minnesota (Figure 2.1).
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Figure 2.1: Map of glacial lobes in Minnesota (Maple Hill Park.org).
From 12,500 to 9,900 B.P glacial advances occurred in the region leaving behind

three major proglacial lakes (Anderson et al. 1993; Hill and Huber 1996; Wright
1993).

The three major drainage basins are the Rainy River, headward-eroding

tributaries of the St. Croix and upper Mississippi, and lastly Lake Superior, in which

North Shore streams flow (Ojakangas and Matsch 1982).
Wright (1993) and Ojakangas and Matsch (1982) described three lobes of

glacial ice active in the area between 30,000 and 14,000 years ago and accountable

for many of the Quaternary landforms visible today. They are: the Superior Lobe,

Rainy Lobe and the St. Louis Sublobe (Figure 2.2).
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Figure 2.2: Glacial movement during the Late Wisconsin in Minnesota
(Wright 1993).

The Wadena Lobe, which is thought to be contemporaneous with the Rainy
Lobe moved southwards from Canada through north-central Minnesota (Wright
1993). This formed the Itasca and Alexandria Moraines about 20,000 years ago
(Hill and Huber 1996; Wright 1993; Dean and Megard 1993; Ojakangas and Matsch
1982). The final glacial advance of the St. Louis Sublobe of the Des Moines Lobe,
between 14,000 and 12,000 years ago, formed most of the landforms visible today

(Hill and Huber 1996; Dean and Megard 1993).
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The Laurentide ice sheet expanded into Minnesota from Northern regions in
Canada around 30,000 years ago, and the Rainy lobe covered the upland west of
the Lake Superior basin, while the lowland now occupied by the Red River
channelled the Des Moines lobe (Wright 1993; Ojakangas and Matsch 1982). The
Wadena Dirift represents the oldest surficial drift in the area, evident from the
Wadena drumlin field, marking the movement of the Wadena ice lobe. Prior to
14,000 years ago, the eastern margin of the Wadena Drift was deposited as the St.
Croix moraine of the Rainy lobe and the Itasca moraine outwash buried the northern
margin. The Des Moines lobe from the west covered the Alexandria moraine
complex; however, the Wadena lobe may have deposited the core of the moraine.
Climate fluctuations caused the Wadena lobe to retreat and re-advance south of
Itasca Park, forming the Itasca moraine. The Superior and Rainy lobes terminated
at the north-south St. Croix moraine. Due to subsequent climatic shifts around
14,000 years ago, the Wadena lobe at the Itasca moraine ceased, as did the
Superior and Rainy river lobes at the St. Croix moraine. Only the Des Moines
moraine was active after the Rainy, Superior and Wadena lobes retreated from the
terminal moraines. The Des Moines lobe finally reached the terminus area 14,000
years ago and upon retreat, it left behind the Anoka sand-plain. A few proglacial
lakes remained after the retreat of the St. Louis Sublobe; Glacial lake Upham,
Glacial Lake Aitkin and Glacial Lake Koochiching, which drained into the developing

Lake Agassiz (Wright 1993).

Around 11,700 years ago the Laurentide ice sheet retreated north, and Lake
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Agassiz grew in size, spreading northwest (Wright 1993). Glacial ice began to
retreat 18,000 to14,000 years ago, and ice blocks within moraines began to melt,
which is evident from basal lake sediments (Wright 1993; Dean and Megard 1993).
By 11,500 BP, glacial ice had retreated from Northern Minnesota leaving Glacial
Lake Koochiching and Agassiz to remain covering large extents of land (Mulholland
et al. 1996). The ice eventually retreated so far to the north to enable the northward
displacement of Lake Agassiz, and after about 8,000 years ago, it eventually
drained eastwards towards into the St. Lawrence basin and finally northwards into
Hudson and James Bay (Tyrell Sea) (Wright 1993). The Marquette re-advance of
Superior lobe glacial ice took place around 10,000 BP, and this had an effect on
Minnesota’s northshore and areas east of Duluth, Minnesota (Phillips and Hill 2004).
Paleovegetation

Following ice retreat, different plant and animal species began to populate
Northern Minnesota. Evident from Appendix 1, Woodland peoples from 50 BC to
950 AD relied on some of these species, forming various subsistence strategies.
Bishop (2007), Gibbon (2012a), Hoover (1963), Mulholland et al. (1996), Peter and
Motivans (1983) and Shafer (2003) determined that the main faunal elements found
at some sites derive from deer and caribou, which were specifically listed in site
reports. Though what is found versus what was actually consumed may be quite
different because of high soil acidity levels rapidly decomposing smaller faunal
elements and macrobotanicals.

Phytolith and pollen analysis have both greatly contributed to paleovegetation

literature from the Great Lakes and research has shown vegetation changes

14



throughout the Holocene (Figures 2.3 & 2.4).

shifts correspond to climate, however locally; pollen shows shifts in relation to other

variables such as, fire, environmental processes and succession (Bradbury et al.

1993: Boyd et al. 2003; Wright 1993).
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Figure 2.3: Vegetation in relation to different glacial surges versus time (Wright
1993).

Regionally, widespread vegetation
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Between 20,500 to 14,700 years ago, tundra-like vegetation such as, Arenaria
rubella, Vaccinium uliginosum var. alpinum, Dryas integrifolia and Silene acaulis,
thrived in central Minnesota, and when Northern Minnesota began to deglaciate
around 14,000 years ago this vegetation expanded northwards (Birks 1976; Dean
and Megard 1993; Wright 1993). Shrubs such as, willows, alder, Shepherdia
canadensis and Empetrum dominated regional flora between 14,700 to 13,600
along with dwarf birch. This was prior to the establishment of spruce-dominated
forests 13,600 years ago. Between 13,600 and 10,000 years ago, little change
occurred, except with the migration of deciduous vegetation into the region (spruce-
birch, spruce-pine forests), and local changes to wetland species due to lake level

fluctuations. Ten thousand years ago, Pinus banksiana expanded, forming the

mixed coniferous-deciduous forest that can still be seen today (Birks 1976;
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Mulholland et al. 1996; Wright 1993). Similar to Mulholland’s et al. (1996)
assessment, Wright's (1993) pollen study yielded high percentages of spruce before
the introduction of pine around 10,000 B.P. Dry, warm conditions allowed for a
prairie presence and moist, warm conditions developed deciduous forests creating a
combination of mixed forest and boreal zones (Anderson et al. 1993; Perkl 2009).
During the Middle Holocene (7800 to 4500 BP) Northern Minnesota was
affected by the eastward spread of prairie vegetation, and considerable fluctuations
in lake levels and stream flow (Bartlein and Watts 1993; Hohman-Caine and Goltz
1995; Wright 1993).  This is evident from pollen stratigraphy showing eroded
sediment caused by lower water levels at Lake Itasca (Wright 1993). In parts of
North American and Europe, the Middle Holocene consisted of drier and warmer
conditions than modern day, which influenced the migration of prairie-savannah
vegetation into the Great Lakes-St. Lawrence Forest (Anderson et al. 1993). Prairie
vegetation migrated approximately 120 km northward and eastward, and because of
the drought prone sandy soils, woodland prairie transition plant species moved
northeast an extra 75 to 100 km (Anderson et al. 1993; Hohman-Caine and Goltz
1995). Pollen cores record complete or partial drying of lake basins around 4,000
years ago, allowing for weed like annual vegetation to intersperse in wetter
conditions. This would have caused a decreased reliance on aquatic resources that
prehistoric peoples were heavily dependent on (Anderson et al. 1993; Hohman-
Caine and Goltz 1995). This period of warming (4,000 ka) was caused by climatic
oscillations and transitions in the three airstreams affecting Minnesota. The drier

climatic conditions caused the coniferous forests to be replaced with sagebrush,
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grass and oak savannah (Anderson et al. 1993; Wright 1993). Varve thickness at
Elk Lake suggests a 600-year period, between 5.2 and 4.6 ka, of rapid reversal in
the trend towards warm conditions (Wright 1993). This reversal was caused by a
climatic variability pattern, linked to solar flux, zonal winds, and magnetic storms
(Anderson et al. 1993; Bradbury et al. 1993). Between 6900 and 4000 BP the pine
and oak or oak savannah intermingled with pine forest gradually moved westwards
(Hohman-Caine and Goltz 1995). EIlk and bison would have been successful in this
environment, as evident from archaeological sites in the region (Hohman-Caine and
Goltz 1995; Appendix 1).

The climate during the Early to Middle Woodland Period (1000BC to 900 AD)
was cooler and defined by movements of deciduous forests replacing the prairies in
Northern Minnesota (Arzigian 2008). This environment would have fostered the
growth of aquatic and woodland plant resources, many of which appear in floral and
faunal assemblages from Woodland archaeological sites in the region. The return of
moist conditions around 4,000 ka led to the re-establishment of mixed wood tree
taxa such as birch and pine (Anderson et al. 1993; Anfinson 1997; Hohman-Caine
and Goltz 1995). Climatic patterns stabilized with high precipitation with resultant
increased lake levels. Aquatic floral and faunal populations would have increased
with lacustrine stability. Preceding the movement of white pine westward into Lake
Itasca County by 2700 B.P, there is a short increase in mesic deciduous forest.
Deciduous forest would have introduced species such as basswood (Tilia
americana) and wood nettle (Laportea canadensis); Hohman-Caine and Goltz

(1995) propose that fibres from these species may have been used for the net and
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cord marks on Brainerd ceramic surfaces. The vegetation, upon early European
settlement, was a combination of aspen-birch, conifer and bog swamps, pine flats,
and jack pine barrens (Marschner 1974).

The climate, soils, geology, glacial history, fauna and flora of Northern
Minnesota determined resource availability and the chosen subsistence strategies of
Woodland peoples. The climate over time influenced environmental fluctuations and
glacial movement during the Holocene and up until the Woodland period, affected
the movement of people and animals. Acidic soils unique to Northern Minnesota
and a Boreal ecozone determine which materials survive, and which degrade,
changing site interpretations of subsistence. Glacial history of Northern Minnesota
changed the landscape to shape resource distribution and access. Lastly, the fauna
and flora that diffused into Northern Minnesota after ice retreat adapted to various
climatic shifts during the Holocene. The paleovegetation reacting to these shifts
eventually influenced what floral subsistence was available for Woodland

populations.
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3.0 ARCHAEOLOGICAL SITES

3.1 Introduction

Sites were selected based on age, accessibility to material, stratigraphic
context and access to published reports. Age is an important factor because of
recent results showing cultigens in Manitoba, Saskatchewan and Northwestern
Ontario during the Late Woodland (Boyd et al. 2006; 2008; Boyd and Surette 2010;
Lints 2012). Material accessibility allows for a suitable number of samples to be
processed from a chosen site. A larger sample size ensures more complete
interpretations and analysis, since aspects of food production can be better
assessed. With a clear idea of the sample’s stratigraphic context, it is easier to
determine age and interpret how samples relate to each other. Site reports provide
the details described above, so with records of where samples originate from within
sites, and/or site background, interpretations become more reliable. Sites chosen
include: Third River Borrow Pit, Big Rice, Windy Bead, Third River, Winnie Cottages,

Lost Lake, Kyleleen’s Tall Pine, Saga Island, and No Beard (Figure 3.1).
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Figure 3.1: Location of the nine study sites in Northern Minnesota (Heather Hoffman
2014).
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3.2 Third River Borrow Pit Site (21-176)

Located in Itasca County, Minnesota in the Blackduck District of Chippewa
National Forest, the Third River Borrow Pit (TRBP site) was described by Mulholland
et al. (1996) as containing abundant Brainerd pottery as well as some Laurel
remains. A feature containing fish bone, charcoal and pottery had four radiocarbon
dates processed from the charcoal and organic residue (Appendix 3).

The TRBP site report outlines that the site was discovered in an eroding bank
where cultural material began to emerge. The site is on a terrace above a floodplain
where post-glacial landforms and processes, namely the Bemidji Sand Plain glacial
landform, dominate the landscape. Sediments are predominantly sandy loam Typic
Glossaqualfs, while the northern area of the site contains loamy fine sands Alfic
Udipsamments. A third type of soil is mixed typic Fluvaquents and Aquic
Udipsammets. Site vegetation consists of spruce in low areas and jack pine with
white and red pine on higher ground. Surrounding water bodies such as Dixon Lake
contained wild rice in the past, suggesting wild rice cultivation by TRBP site
inhabitants.

Twelve units were excavated at the TRBP in 10 cm levels, or until sediment
layers could be distinguished. Unit 2S contained the largest amount of ceramics in
the southern area; Unit 5S and Unit 11N also contained large quantities of ceramics.
Sixty-five lithic pieces were recovered reflecting the various stages including three
tools and 62 pieces of debitage; there is a 1:30 ratio for lithics to ceramics, indicating
an area for ceramic production. The type of lithic material indicates a variety of local

stone, including Hudson Bay Lowland chert, Swan River chert, basalt and quartz,
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among others. Exotic Tongue River silicified sediment and Knife River Flint were
also identified. Fire cracked rock is associated with ceramics, indicating a wide
range of functions, such as ceramic firing, dispersal of hearth stones, and boil pits.
In all, 2,104 ceramic body and rim sherds were recovered during all stages of survey
and excavation.

Brainerd ware was the predominant type of ceramic found at the site; 50.6%
was Net Impressed and 6.3% was Horizontally Corded. Laurel ware comprises
10.1% of the recoveries and these have circular punctuates, are undecorated,
and/or have vertical linear impressions. In total, there are 18 Brainerd Net
Impressed vessels, four Brainerd Horizontally Corded vessels, and seven Laurel
vessels. Residue was found on the interior of Brainerd corded sherds from Feature
1 associated with wood charcoal. A Horizontally Corded sherd from the same
feature also has carbonized residue on the inside located at an angle to the rim.

Two features of interest were excavated at TRBP site. Feature 1/1A is located
in the corner of Unit 2S. The contiguous Unit 8S contains the second feature, and is
labelled Feature 1 (Figure 3.2). Both features contained abundant amounts of
charcoal and ceramics. Within Feature 1A, a Brainerd Horizontally Corded body
sherd with adjoining rim sherd was found, as well as a second one 44 cm below the
surface within Feature 1A. These sherds contained carbonized food residue, and

are associated with charcoal deposits suggesting a hearth.
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Figure 3.2: East planview of Feature 1, Unit 2S and 8S (Mulholland et al. 1996).

Flotation analysis was conducted on both Feature 1 and Feature 1/1A, and the
results yielded uncharred and charred floral material. Chenopods, specifically
Chenopodium hybridum var gigantosperm were identified with other weedy flora.
Both in prehistoric and historic times, chenopods have been an important food
source (Mulholland et al. 1996; Yarnell 1964). Other plant species that Mulholland
et al. (1996) identified are elderberry (Sambucus sp.), smartweed (Polygonum sp.),
blueberry (Vaccinium cf. angustifolium), wild strawberry (Fragaria virginiana) and
raspberry (Rubus idaeus) macroremains.

Radiocarbon dates were taken from samples such as organic residue, and

charcoal; results showed varying dates (Appendix 9). Mulholland et al. (1996) give
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two reasons for differences in returned dates between samples found 0.5cm apart in
the feature. One reason is that the carbonized food residue may be providing offset
dates. The second reason is that the charcoal may be extraneous, or contaminated
thus giving a younger date. Dating issues are common in the region, as explained
more in Chapter 4, section 4.3.1. TRBP site is a predominantly Brainerd site
providing an excellent opportunity to study the makers of Brainerd ware and the
introduction of early cultigens into the region.

3.3 Big Rice Site (09-034)

This multicomponent site discovered in 1981 is located in Superior National
Forest, St. Louis County, Minnesota in the Superior National Forest Laurentian
District (Shafer 2003). As opposed to the TRBP site, the Big Rice site has
predominantly Laurel ceramics. The Big Rice site is a large site where some
inhabitants produced Laurel ware and relied on wild rice (Shafer 2003). Valppu and
Rapp (2000) note the importance of the Big Rice site when their results showed that
wild rice was first processed and consumed in relation to the production of Laurel
ceramics during the Early/Middle Woodland around 50 BC (Appendix 2). The site is
situated above the Big Rice Lake in the sandy sediments of the Big Rice outwash
plain.

The soils at the site are composed of loamy sands and sands, and the
substratum is composed of gravel and sand. Unlike the TRBP site, the Big Rice site
is multicomponent, containing archaeological material from the Paleoindian,
Woodland and Contact periods. Valppu and Rapp (2000) note that stratigraphic

mixing is common in the upper levels from the site, evident from the mixture of Late
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Woodland ceramic wares with Laurel materials. Soil samples analyzed for phytolith
and starch remains in this study were extracted from the base of features
surrounded by unmixed glacial deposits to prevent contamination and ensure that
the sediment was collected form Middle Woodland deposits. The processing and
gathering of wild rice at the site is suggested by ricing jigs and parching pits (Valppu
and Rapp 2000). Parching pits are evident from black or dark brown circles with

associated fire hearths (Figure 3.3, Shafer 2003).

BIG RICE SITE 08 034
7130188
AREA A FEATURE 26
BOTTOM OF
LEVEL 12

Figure 3.3: Big Rice site feature 25, bottom of level 12, note
trowel for scale (Peters and Motivans 1983).

Other ceramic wares present at the site include Selkirk, Blackduck and Sandy
Lake making Big Rice one of the longest occupied sites in Northern Minnesota. A

minimum of 159 different Laurel vessels were found at the Big Rice site and these
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vessels are separated into different design categories such as: 15 Laurel
Boss/Punctuate, 11 Laurel Plain, 27 Laurel Incised, 17 Laurel Push-pull, 67 Laurel
Dentate, 11 Pseudo-Scallop shell and 11 Plain (Shafer 2003).

Other artifacts found at the site include lithics, red ochre, copper in the form of
pressure flakers and historic material. Lithics are comprised of Knife River flint,
jasper taconite, Lake of the Woods chert, Hudson Bay Lowland chert, Gunflint silica
and Knife Lake siltstone. Types of tools include retouched and utilized flakes,
projectiles and scrapers representing a low ratio of lithics to ceramics.

Different faunal material associated with the Laurel occupation suggests
habitation between July and October, furthering the case for wild rice processing,
which involves crop gathering during these months. Floral materials that were not
associated with any cultural period in particular include Chenopodium sp. seeds,
Polygonum sp. seeds, pincherry (Prunus pensylvanica) seeds, red-berried elder
(Sambucus pubens), blueberry (Vaccinium sp.), wild rice (Zizania aquatica and Z.
palustris) grains and wild red raspberry (Rubus idaeus) (Table 1, Valppu and Rapp

2000).
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Table 1: Seeds from Area A (Valppu and Rapp 2000).

Species Total Number Total Percent
Galium cf. aparine 390 26.4
Zizania aquatic 305 20.6
Chenopodium sp. 299 20.2
Polygonum sp. 115 7.8
Unknowns 68 4.6
Abies balsamea (needles) | 60 4.1
Rubus ideaus-type 42 2.8
Gramineae (undiff.) 42 2.8
Prunus virginiana 37 2.5
Sambucus pubens 32 2.2
Diervilla lonicera 31 2.1
Scirpus sp. 29 2.0
Solanum dulcamara 16 1.1
Amelanchier sp. 4 0.3
Picea sp. (needles) 4 0.3
Prunus Americana 3 0.2
Total 1477 100.0

3.4 Kyleleen’s Tall Pine (07-505)

Kyleleen's Tall Pine is a habitation site located on a primary terrace by

overlooking Isabella River and contains large quantities of various lithics and

ceramics. An unspecified number of jasper taconite, Gunflint silica and Knife Lake

siltstone lithic objects were recovered, in addition to one jasper taconite scraper.

This is a multicomponent site with Brainerd, Blackduck and possibly Sandy Lake

ceramics. It was investigated in 2012 by a University of Minnesota field school after

the Pagami Creek fire swept through the area revealing cultural material.

Modern

vegetation recorded included grasses, shrubs, pine trees, reeds and shoreline sweet

gale.

3.5 Kyleleen’s Bent Pine
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This is another fire affected site located close to Kyleleen’s Tall Pine. The fire
exposed Middle Woodland cultural material. Site forms were not available for
Kyleleen’s Bent Pine (personal communication, Lee Johnson).

3.6 Winnie Cottages (02-526)

The Winnie Cottages site is located in Cass County, Minnesota, near an oxbow
of the Mississippi River. It was first surveyed in 1996, and from the excavation in
2007 a variety of lithics and ceramics were recovered. Winnie Cottages is situated
in the Bemidji Sand Plain; therefore, soils are mostly sands and gravels carried in by
meltwater from the Koochiching Lobe (11-13,000 years BP). The lithic assemblage
is small in comparison to ceramics and is comprised of 756 flakes and a core.
Ceramics total 3,387 sherds, and consist of mostly cordwrapped (1,950 sherds),
smoothed (120 sherds), and net-impressed (32 sherds). Lithic materials are jasper
silica, Gunflint silica, Knife Lake siltstone, chert, quartz, Knife River flint and
quartzite. Tools recovered numbered 25 in addition to five Late Woodland projectile
points. Conclusions based on the lithic assemblage are that local sources were
relied on more than exotic sources, and that tool manufacture and modification was
occurring on site. Local raw material that comprises most of the lithics includes,
Tongue River silicified sediment, quartz and cherts. Unit 5N 10W at a depth of 25 to
30 centimeters contained Brainerd ceramics and flakes with associated charcoal.
Other ceramics found elsewhere in the site include Blackduck, Psinomani, St. Croix
and Onamia. Ceramics indicate mostly Late Woodland occupation with a smaller
Brainerd component pre-dating the Blackduck, and Sandy Lake ceramics. One

quartzite groundstone was recovered and excavators noted that there was no
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evidence of battering. Faunal remains are few and poorly preserved, with some
identifiable ungulate, deer and rodents.
3.7 Windy Bead (05-373)

Windy Bead is a multicomponent semi-permanent habitation site that stretches
from the Paleoindian to Historic Periods. The site is located in Lake County,
Minnesota, near Basswood Lake, on a westward extending peninsula. Survey and
reconnaissance was conducted in 1984, 1985, and testing took place in 2001, with
excavations in 2002 and 2003. Different material collected includes buttons,
calcined bone, lithic debitage and tools, trade beads, musket balls, ceramics,
triangular projectile points, copper beads, copper awl/punch, groundstones, and cut
kettle brass/copper. Most of the ceramics are Laurel and have dentates, punctates,
incised rims or Pseudo-Scalloped Shell decoration (Figures 3.4 & 3.5). Soils are
organic-silt grading to sorted aeolian tossed sands and loess. Vegetation on site is

predominantly birch, balsam, hazel and cedar.

Figure 3.4: Ceramic sherds from the Windy Bead site.
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Ceramic Decoration at Windy Bead

O Dentate B Psuedo-scalloped Schell O Push-pull
O Linear Stamp M Incised O Blackduck Types
W Sany Lake Types O Net Impressed W Varia

Figure 3.5: Windy Bead ceramic decorative attributes (Lee Johnson n.d).
3.8 Saga Island (02-162)

The Saga Island site is located on an island near the American-Canadian
border in Cook County, Minnesota. Laurel and Historic Period material was
recovered from the habitation site during survey and reconnaissance in 1982,
assessment in 1984, and testing in 2000. Ceramics, trade beads, heavy gauge
birdshots, calcined bone, and lithic debris make up most of the cultural material
(Figure 3.6). The soil is black humus over a dark brown sandy loam interspersed
with bedrock. Local vegetation includes red and white pine and the on-site

vegetation is described as grass.
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Figure 3.6: Laurel sherds from the Saga Island site.
3.9 Lost Lake (2-00LL)

Lost Lake material was recovered in the 1950s-1960s by an avocational
archaeologist and Chippewa National Forest employee. It is described as a
Prehistoric Indian village site located in Beltrami County, Minnesota. @ Remains
include 110 lithic flakes, a small faunal assemblage, and large quantities of
ceramics, which are predominantly Laurel, Blackduck, and Brainerd. Brainerd,
Laurel, and Late Woodland sherds were analyzed in this study for food residue
analysis.

3.10 No Beard (05-264)

The No Beard site is located in Lake County, Minnesota; 20 units were
excavated in 2000 and 2002. Faunal remains derive mostly from beaver, elk,
molluscs, fish, reptiles, but many of the bones are unidentifiable calcined fragments.
A number of bifaces, copper tools, projectile points, scrapers, and ceramics were
also recovered. The maijority of lithic material is Gunflint silica, Knife Lake siltstone,
jasper taconite, jasper siltstone, Hudson Bay Lowland chert, Knife River Flint,

quartzite, jasper, and granite. = Laurel ceramics were identified during the
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excavations.
3.11 Samples

Food residue is found in a variety of contexts, including carbonized food
residue found on ceramics, and non-carbonized food residue found on lithics and in
soil samples (Horrocks 2005; Gott et al. 2006; Thompson et al. 1994). Food residue
can also be identified from dental calculus (Hardy et al. 2009); however; obtaining
dental calculus samples was beyond the scope of this study. Carbonized food
remains can be found adhering to the inside and outside of ceramic vessels, which
is a clear indicator of the foods consumed by the vessel producers (Boyd et al.
2006; 2008; Boyd and Surette 2010, Roper 2013; Thompson et al. 1994). Non-
carbonized food remains are evidence of plant presence in soil samples, or
processing methods with grinding stones (Horrocks 2005; Gott et al. 2006; Zarrillo
and Kooyman 2006). Residue can vary in thickness, depending on preservation
and the extent of processing or cooking. Thicker residues are more likely to yield
samples of sufficient size (over 50 milligrams) to permit radiocarbon dating to help
interpret aspects of when certain plant species were available to site occupants

(Roper 2013).

Food residues extracted from ceramics are direct indicators of plant
consumption because the recovered phytoliths, starch granules and pollen
represent the plants cooked in meals (Boyd and Surette 2010). Ceramics that were
used more often for cooking will have a thicker layer of residue and preserve the

underlying residue (Figure 7.4). Lithics such as grinding stones or fire-cracked rock
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are useful indicators of plant use because microfossils tend to become entrapped in
microfissures and preserved (Barton 2007; Zarrillo and Kooyman 2006). The
analysis of two groundstones analyzed from the Windy Bead and No Beard site
revealed evidence of grinding (Figures 7.5 & 7.6). Soil samples are another context
used to analyze non-carbonized food residue in the form of phytoliths, starch and
pollen (Horrocks 2005). Over time, organic materials break down and decompose,
leaving behind identifiable traces of plant material including the microfossils in the
soil (Horrocks 2005). Often, soil samples will be collected from archaeological
hearth features in search of micro-botanical traces of past meals.

Although samples were analyzed from nine sites in Northern Minnesota, only
eight sites had accessible literature. The ninth site, Kyleleen’s Bent Pine, is located
in a region decimated by fire, which led to the exposure of Middle Woodland cultural
material on the surface. This site was included in this study, because the Middle
Woodland period ceramics contained food residue. Only the Third River Borrow Pit
and Big Rice have dated material from residue and/or organic charcoal. The
analyzed cultural material in the form of Brainerd and Laurel ceramics are
confidently dated to Early, Middle Woodland Period in Northern Minnesota. All nine
sites are located in the Superior National Forest and Chippewa National Forest, a
heavily forested region well known for the many lacustrine sources dotting the

landscape.
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4.0 THE WOODLAND TRADITION IN THE UPPER GREAT LAKES

4.1 INTRODUCTION

The Woodland Period lasted from around 1,200 BC to 1,600 AD throughout
much of the Eastern Woodlands and adjacent biomes in North America, and is
chronologically situated between the Archaic and Historic Periods (Hamilton et al.
2011). Diagnostic artifacts, stratigraphic context and AMS dates differentiate these
sub-periods, but are not uniformly expressed throughout the Eastern Woodlands
(Thomas 1996). For example, the Early Woodland has not been identified in
Northern Minnesota, leading researchers in Northern Minnesota to generally use the
term “Initial Woodland” to describe the Middle Woodland, and “Terminal Woodland”
to describe the Late Woodland (Hohman-Caine and Goltz 1995; Shafer 2003;
Thomas 1996). This study will use the conventional tripartite division to separate
the Woodland Period in Minnesota.

4.2 EARLY WOODLAND (1200 BC TO 250 AD) ACHAEOLOGICAL COMPLEXES

Changes that took place during the Late Archaic to Early Woodland transition
are reflected in transforming site settlement patterns, technological innovations and
spiritual practices (Fitting 1969; Perkl 2009). The changes in settlement patterns
are thought to reflect gradual response to population increases (Arzigian 2008).
Ceramic production begins during the Early Woodland and projectile point
morphologies change from dart to triangular points. Burial mound ceremonialism
began with large burial mounds becoming a conspicuous feature of the Woodland

Period in some regions (Lugenbeal 1976; Shafer 2003; Thomas 1996).
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Several models have developed to explain the transition from the Late Archaic
to Early Woodland in southeastern Minnesota. These include climate change and
adaptation to changing conditions, population expansion causing warfare, and the
replacement of Late Archaic populations by intrusive groups or immigrants with
different cultural backgrounds and technology (Arzigian 2008; Perkl 2009). In the
1950s generalizations were offered that Archaic populations settled in camps, while
subsequent Woodland populations lived in villages as their populations increased
(Fitting 1969), but this distinction might be over-stated. This over-statement reflects
older ways of thinking, when the nature and subtly of the Archiac to Woodland
transition was considered much simpler.

The study of settlement patterns is important because it can reveal human-
environment interactions, migrations, and economic development patterns
(Silbernagel et al. 1997). To procure settlement data from the Archaic to Historic
Periods, Silbernagel et al. (1997) examined a number of different sources including
ethnographies, ethnohistories, resource availability, in addition to archaeological
investigations and geomorphic mapping. Based on the data, Archaic lacustrine sites
are located primarily in complex shoreline areas of shallow water and were probably
occupied when freshwater fish were spawning. These areas also provided access
to deer, wetland plants, beaver, moose and chert bedrock outcrops. Woodland sites
are generally focused on interior wetland resources and are sometimes
reoccupations of older, Paleoindian, sites (Silbernagel et al. 1997). Site settlement
reflects resource access because certain resources become available through trade

and seasonal exploitation at different times of year and in various locations.
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Silbernagel et al. (1997) suggests that Early Woodland and Late Archaic sites
exhibit similar seasonal occupation cycles, with population aggregation during winter
months and dispersal in the summer. Thomas and Mather (1996) suggest the
opposite; their data from the McKinstry site support the notion that populations
concentrated in the warm months and dispersed in the winter. In the Boreal Forest
to the north, broad spectrum foragers concentrated in warm months and dispersed
in the winter, this was reinforced by subsistence economies utilizing wild rice
gathering in the fall, fishing in the spring/summer, and land mammals in the winter
(Meyer and Hamilton 1994; Reid and Rajnovich 1991). Site variation between Late
Archaic and Early Woodland settlement patterns emphasizes differences in
resource access throughout Minnesota.

Technological innovations during the Early Woodland include changes in
projectile point morphology and the introduction of ceramics around 200 BC
(Anfinson 1997). Small projectile points with expanding bases, associated with the
Point Peninsula complex, appear to diffuse Northeast during the Early Woodland
(Fiedel 2001; Lee 1954). Many scholars characterize the Early Woodland as
beginning with the introduction and production of ceramics for efficient food
processing (Fiedel 2001; Hamilton et al. 2011). The transition from bark, leather
and/or wood containers to fired clay can be explained as resulting from a greater
need for food storage and higher cooking temperatures. Other factors affecting the
need for ceramic vessels include the introduction of new plant species that may
have required higher cooking temperatures and increasing populations that

warranted more food storage (Fiedel 2001; Skibo 2013). Additional possibilities for
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the transition to ceramics are the ability to recycle ceramic containers, create multi-
functional vessels and use them in ritual functions (Skibo 2013). Although these are
possible models, why ceramic technology emerged is a complicated question and
one that is still unanswered. Ceramics play an important role in the consumption,
production, processing and storage of food, and may have affected changing
subsistence practices (Fiedel 2001; Skibo 2013).

Ceramic types are used to differentiate between the Early, Middle and Late
Woodland; these types are defined by differences in decoration, style, shape and
vessel size (Figure 4.1). Different types of ceramics are present in Minnesota, and
they have assisted in dating associated assemblages based on vessel
characteristics (Table 2). Early Woodland ceramics have thick tempered vessel
walls and are conoidal in shape with minimal decoration. The following figure
illustrates ceramic development over time in different ecological areas of North

America.
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Figure 4.1: Ceramic typologies from the Sub-Arctic, Eastern Woodland

Northern Plains versus time (Hamilton et al. 2011).

and

Table 2: Major ceramic types dating to the Early, Middle and Late Woodland periods

in Minnesota (Anfinson 1979).

Early Woodland Middle Woodland

Late Woodland

La Moille Thick (500-350 BC) | Brainerd (1600 BC to 400

AD)

Blackduck (800-1400 AD)

Malmo/Kern Series (800 BC
to 200 AD)

Laurel (100 BC- 1000 AD)

Blue Earth/Correctionville
Phase (1000-1600 AD)

Fox Lake Phase (200BC-900
AD)

Cambria Phase (1000-1300
AD)

Howard Lake Phase (200 BC

Lake Benton Phase (900 to

to 300 AD) 1500 AD)
Pokegama Smooth (0 to 500 | Onamia Series (800 to 1000
AD) AD)

St. Croix (500 to 800 AD)

Orr Phase (1300 to 1800 AD)

Great Oasis Phase (900-1250
AD)

Sandy Lake Ware (1000 to
1750 AD)
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4.3 THE MIDDLE WOODLAND (100 BC TO 500 AD) ARCHAEOLOGICAL COMPLEXES

New ceramic forms, earthworks, burial mounds, and the construction of food
storage pits define the Middle Woodland period in North America (Arzigian 2008;
Mason 1981). In Northern Minnesota, the best indicators of the Middle Woodland
are distinctive lithic technologies, new ceramic forms, and burial mound
ceremonialism (Shafer 2003). Associated projectiles can be broadly, shallow, or
corner notched, and/or have an expanding or straight stem. The lithics are
manufactured from local and exotic materials including both Burlington chert and
Knife River Flint (Arzigian 2008; Hohman-Caine and Goltz 1995; Thomas and
Mather 1996; Shafer 2003). Wood working tools, small to medium sized scrapers,
wedges, harpoon points, beaver incisors used as cutting tools, and copper items
such as pressure flakers, beads, and awls, are also present in Middle Woodland
occupations (Arzigian 2008; Donaldson and Wortner 1995; Shafer 2003).

Gibbon and Hohman-Caine (1980) recognize a shift to focal subsistence
practices as opposed to more diffuse strategies, which affected settlement patterns
in some areas of the Upper Great Lakes. Instead of re-settling different areas to
take advantage of seasonal resources, populations settled in one area for longer
periods of time and exploited the local resources. The increased density and size of
crop production by some Middle Woodland populations may have resulted in larger
settlement sizes (Fritz 1993; Scarry and Yarnell 2011). These crops could include a
variety of plant species researched in this study such as maize (Zea mays ssp.

mays) and wild rice (Zizania sp.). Middle Woodland settlements were occupied
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more heavily in the summer and populations relied on plant cultivation and fishing.
Winter settlements were smaller and more dispersed, with an increased reliance on
small and large mammals for sustenance. During the winter months, most groups
would have preferred wooded areas with wind protection; it is therefore not
surprising that in southwestern Minnesota, there are site clusters around lakes, on
islands, and on peninsulas  were fuel and shelter might be concentrated and
protected from periodic destruction by prairie fire (Anfinson 1997). Such locations
would have also granted groups access to the denser concentrations of aquatic
resources and provided protection from enemy groups (Anfinson 1997; Hohman-
Caine and Goltz 1995). The transition from the Middle to Late Woodland ended by
600 AD to 800 AD in Eastern Minnesota (Gibbon and Caine 1980).
Brainerd Ceramic Assemblages

Sites with Brainerd ceramics are located in north central Minnesota (Figure
4.2), Montana and Manitoba (Anfinson 1979; Hohman-Caine and Goltz 1995; Norris
2007). Current research suggests that Brainerd ware in Northern Minnesota is the
same as Rock Lake ware found in Manitoba, and extending through Saskatchewan
into Alberta (Arzigian 2008; Hohman-Caine and Goltz 1995; Hohman-Caine et al.
2012; Norris 2007). The literature is somewhat divided between research in Canada
and the United Sates, which in the past caused different labels to be applied to the
same ceramics. As of 2013, there are 195 multicomponent sites and 99 single
component Brainerd sites identified in Minnesota (Personal communication with

LeRoy Gonsior, Minnesota Historical Society Archaeology Department, 2013).

41



Figure 4.2: Spatial extent of Brainerd assemblages in Minnesota (Anfinson
1979; Hohman-Caine et al. 2012).

Hohman-Caine and Goltz (1995) place Brainerd ware in the artifact
assemblage of a cultural manifestation called Elk Lake culture. The Elk Lake culture
dates from the Late Archaic to the Early Woodland (Hohman-Caine and Goltz 1995).
This varies from previous assumptions that Brainerd ware production began during
the Middle Woodland. Brainerd ware dates are subject to debate, and there is a
wide variety of contrary data suggesting Late Archaic/Early Woodland production.
Projectile points associated with Brainerd ware range from 27 to 45 millimeters in
length. Additional lithic tools associated with the Elk Lake culture include
rectangular/square wedges or chisels, and scrapers of various sizes.

Archaeological evidence shows that bison, deer, elk and wild rice were significant
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dietary sources for Elk Lake populations in the cool, moist prairie/woodland ecotone
(Arzigian 2008; Hohman-Caine and Goltz 1995). The radiometric dates collected by
Hohman-Caine and Goltz (1995) begin at 1550 BC, and end around 750 BC, and
this may indicate a preference for the prairie-woodland ecotone present at the time
in northcentral Minnesota. The number of Brainerd sites increased in the area
around 2,700 years ago coinciding with the return of white pine to the region’s
western edge (Wright 1968). Forests had fully returned to the region after the
decline of Brainerd sites around 350 BC (Hohman-Caine and Goltz 1995; Wright
1993).

Brainerd ware was first identified at the Gull-Lake Dam site (Figure 4.3), a
multicomponent habitation and mound site located in central Minnesota. There are
two periods of occupation at the site; the first occupation is 800 BC to 200 AD, and
the second Brainerd occupation dates from 600 AD to 900 AD (Zellie 1988).
Notably the second set of dates from 600 to 900 AD varies considerably from the
dates proposed by Hohman-Caine and Goltz (1995). The site consists of twelve
round, elongated, and linear mounds close to the eastern side of the dam.
Stratigraphic contexts from Gull Lake Dam show that producers of Brainerd ware
may have used these earthen burial mounds. At this site, the Brainerd ware is also
associated with scrapers, brown chalcedony debitage and side-notched projectile

points (Anfinson 1979).
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King's Coulee
BP 2530 +/- 60

Figure 4.3: Map of Minnesota displaying the Gull Lake Dam site, King Coulee,
Ogema-Geshik, and Cass Lake (Hohman-Caine and Goltz 1995; Perkl 1998;
Thompson et al. 1994). Base map from http://www.geology.com.

In Northern Minnesota sites, the main morphological trait differentiating
Brainerd from other ceramic wares is horizontally corded or net-marked surfaces
(Arzigian 2008; Thompson et al. 1995). Vessel interiors are plain and only
sometimes exhibit discontinuous net impressions (Hohman-Caine and Goltz 1995).
Horizontally corded Brainerd ware re