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Red Lake County, Minnesota:
An Archeological & Geomorphological

et P Resources Inventory & Appraisal

ABSTRACT

This report presents the findings of an intensive archeological and geomorphological investigation of select lands in
Red Lake County, Minnesota. The project, conducted by the Archeology Laboratory, Augustana College, Sioux Falls,
South Dakota, is one of a series of studies undertaken as part of the Legacy Amendmentfunded Statewide Survey of
Historical and Archaeological Sites focused on the investigation of poorly understood regions and counties in the
state. The primary objective of the study was to expand the breadth of collective knowledge concerning the location
and character of archeological sites in Red Lake County. The current investigations surveyed 4,454 acres of land and
documented 24 previously unrecorded archeological properties in the county. Nine previously recorded/reported sites
were also revisited during the course of the study. Three local artifact collectors were also interviewed, and their
respective artifact collections were documented. These individuals identified the location of several sites associated
with their collections. The study was also augmented by a geomorphological investigation. The geomorphological
component focused on the examination of three localities in river valley and beach ridge settings within the county
and one additional locality just outside of the project area in Polk County. Examination of cutbank exposures and
deep soil cores from these localities afforded a clearer view of regional alluvial and lacustrine landform development
and resulted in the identification of multiple paleosols. Ten radiocarbon dates, obtained from the identified paleosols
provide a detailed chronology for the development of the valley terraces and assist in the modeling of buried site
potential within the study area. With respect to modeling, the survey results seem to validate the site locations
predicted by MN/Model. It should be noted that the sampling strategy was not probabilistic and the selection of survey
parcels was biased towards the maximization of site discovery. Nevertheless, 91 percent of prehistoric sites identified in
the county are in areas of high and medium probability as predicted by MN/Model. Proximity to major waterways
appears to be the primary factor in perceived site selection.
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PROJECT OVERVIEW

On November 9, 2011, the Archeology Laboratory, Augustana College (ALAC), Sioux Falls, South Dakota, entered
into a contract with the Minnesota Historical Society (MHS), St. Paul to conduct an archeological survey of Red Lake
County, Minnesota. The study is one of a series undertaken since 2010 as part of the Legacy Amendmentfunded
Statewide Survey of Historical and Archaeological Sites (www.osa.admin.state.mn.us; see also Arzigian and Kolb 2011;
Holley et al. 2011; Mulholland et al. 2011). These statewide survey projects have targeted areas of Minnesota that have
previously received little attention archeologically. The aim of the investigations is to collect basic site locational

inventory data that will assist in future cultural resource management (CRM) planning, archeological research, and
public education.

Prior to this study, Red Lake County and the two associated archaeological subregions, 6n and 7w (Table 1; Figure 1),
had received virtually no attention from the professional archeological community. Only eight archeological sites had
been formally documented in the county before 2012, the majority of which were identified in the past 40 years as a
result of a small number of CRM surveys. Only two of these sites, 21RL1 and 21RL2, have been the subject of
professional excavations (Johnson 1961, 1973b; Wilford 1941). The few previous surveys were, for the most part,
confined to narrow pipeline and roadway corridors. The current study represents the first large-scale, systematic
archeological inventory survey to be undertaken in the county. The results of this investigation are reported herein.

DESCRIPTION AND OBJECTIVES

As detailed on page 3 of the project Request for Proposals (RFP), the objective of the investigation was “...to
summarize what is known about the prehistoric past of Red
Lake County, to update the State Archaeologist’s site file

Table 1. Archaeological Region Identification Key.
with regard to the status of known sites, to find unrecorded

sites, and to build a narrative predictive model of where
prehistoric sites should be located” (see Appendix A). Three

Southwest Riverine

Prairie Lake 2

primary tasks comprised the project: Prairic Lake Nosth N
1) Assess what is known about the prehistoric Prairie Lake South 28

human occupation of Red Lake County by Prairic Lake Hast 2E

reviewing site records and reports, examining ~ Southeast Riverine 3

institutional artifact collections, interviewing Southeast Riverine East 3E

local artifact collectors, and reconstructing Southeast Riverine West 3w

the paleoenvironment. Central Lakes Deciduous 4

Central Lakes Deciduous South 4S

2) Conduct a field survey of previously recorded Central akes Deciduous Fast 4E

and reported (alpha) site areas in the county, Central Lakes Deciduous West 4W

as well as select localities identified in the  Geoptral Lakes Coniferous 5

research design that are felt to reflect a good Central Lakes Coniferous Notth 5N

sample of varying landform settings with Central Lakes Coniferous South 58

high, medium, and low potential for Central Lakes Coniferous East 5E

harboring prehistoric archeological deposits. Central Lakes Coniferous Central 5C

3)  Complete an analytical and descriptive report, ~Red Rivetj Valley 6

a narrative site locational probability model Red Ri ver Vialley North 6N

for identifying prehistoric resources, and a Red River Valley South oS

short overview of the human prehistory of the ~ Northern Bog 7

county suitable for public distribution. Northern Bog East 7E

Northern Bog West W

These tasks, outlined by the MHS on page 4 of the RFP, g, qer Lakes 8
served as the foundation for the research design that was )

ultimately constructed Lake Superior ¢

’ Lake Superior North IN

Lake Superior South 9S
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Research Design

A research orientation was established and field methodology was implemented pursuant to the specifications set forth
in the RFP, as well as to governing state (Anfinson 2005) and federal (Advisory Council on Historic Preservation
[ACHP] 2012) standards for the management and protection of cultural resources. The RFP states that the first task of
the project is to assess what is known about the prehistoric human occupation of Red Lake County through a review
of site records and reports, through an examination of institutional and private artifact collections, through interviews
with local artifact collectors, and through a reconstruction of the regional paleoenvironment. The desired outcome of
this assessment is the recognition of potential trends or patterns in prehistoric site composition and distribution
within the county, as well as within the two archaeological regions associated with Red Lake County. Any perceived
patterns would be compared with trends observed among other prehistoric sites from the Plains, Upper Midwest, and
Great Lakes areas, as well as with those identified in previously constructed site locational models, such as Minnesota’s

MN/Model (Hudak et al. 2002).

Site records and reports were reviewed at the Minnesota Office of the State Archaeologist (OSA), Ft. Snelling History
Center, and the MHS State Historic Preservation Office (SHPO), St. Paul on February 6-7, 2012 by ALAC personnel.
Archived records from the University of Minnesota, Twin Cities (U-of-M), MHS, and the Institute for Minnesota
Archaeology (IMA), now curated at the OSA, were also consulted, as were resources available at ALAC and the Center
for Western Studies (CWS), Augustana College, Sioux Falls, South Dakota. A 2005 Red Lake County Soil Survey
(Bednarek et al. 2005) was obtained from the Natural Resources Conservation Service (NRCS) office in Thief River
Falls, and sources held at the Red Lake County Historical Society, Red Lake Falls, were also consulted.

Three private artifact collections were examined and limited interviews were conducted with the owners of these
collections, as well as with other local residents knowledgeable about the history and prehistory of the county. Every
effort was made to follow-up on viable leads; however, because of time and travel constraints, emphasis was directed
towards collections with a known or likely provenience within the county. Although scheduling conflicts did not allow
for the examination of two Red Lake County artifacts curated at the Science Museum of Minnesota, photographs of
the specimens were obtained for inclusion in the report. Chapter 5 provides a detailed account of these collections.

The second task outlined in the RFP is a county-wide field investigation. Areas targeted for pedestrian survey included
those containing previously recorded sites and alpha' sites, as well as select localities felt to reflect a good sample of
varying landform settings with high, medium, and low potential for harboring prehistoric archeological deposits. The
selection of survey areas was based on several factors, including previously documented site locations, a review of soils
and topographic maps, landowner permission, landform composition, and the presence of crops in the field at the
time of the survey. Ultimately, although the survey area selection intentionally incorporated both probabilistic and
non-probabilistic methodology similar to that employed during the MN/Model investigations and the Statewide
Archaeological Survey (MHS 1981), the majority of parcels were selected to maximize site discovery.

The geomorphic component, conducted over the course of one 5-day and one 3-day session, involved mapping surfaces
and landforms and describing and sampling of sections of alluvial fills in stream valley and relict beach ridge settings. An
effort was made to locate natural exposures of late Pleistocene and Holocene alluvium in stream banks; however, a lack of
sufficiently deep exposures along one series of terraces necessitated the use of a Giddings soil probe to augment the
process. Ten radiocarbon dates were obtained from paleosols at four different localities as part of this component.

The current investigation culminated in the survey of 4,454 acres of land and the identification and documentation of
24 previously unrecorded archeological properties in the county (Figure 2). In addition, nine previously
recorded/reported sites were revisited during the course of the study. No archeological evidence was relocated at one
previously recorded site area and three of the alpha site areas that were investigated.

The final task outlined in the RFP is the compilation of a comprehensive investigation report detailing the findings of
the study, a narrative site locational model, and recommendations for future research. The framework and

1 Ajpha designations are assigned to those sites that are based on correspondence or written accounts but that have not been field-verified by a
professional archeologist. Examples of this include sites reported to the SHPO or OSA by landowners or those mentioned in historic accounts.
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components of this report are outlined below. An additional component of the final task, the development of a short
overview of the human prehistory of the county suitable for public dissemination, was compiled as a separate
document and appended to this report (see Appendix D).

PERSONNEL AND PROJECT ORIENTATION

The project was conducted under the overall supervision of L. Adrien Hannus and Austin A. Buhta. The
geomorphological component of the project was conducted by Rolfe D. Mandel. GIS data management and map
production was conducted by Buhta and Jason M. Kruse. Buhta also assisted with the archeological and
geomorphological field investigations, and conducted background research, model development, and report writing.
Artifact collection documentation was undertaken by Hannus and Buhta. Kruse served as field director for the
archeological survey component. Additional archeological field crew members included Edward J. Lueck, Amy H.
Godsell, Robert Ruf, and Creighton Gerber. Linda Palmer assisted with report writing and Lynette Rossum administered
the project.

REPORT FRAMEWORK AND ORGANIZATION

Eight chapters and the appended data comprise the report of this investigation. A brief synopsis of each chapter,
followed by a list of appendices, is provided below.

Report Chapters

1) Project Overview presents a general study overview, including the research objectives of the
investigation, a description of the project area, project methodology and roles of personnel involved, and
an outline of the framework and organization of the report.

2) Environmental Context provides a general overview of the environmental parameters comprising Red
Lake County and the two archaeological subregions in which it is located. Topics addressed include the
geology, landscape composition and topography, regional climate and ecology, the significance of glacial
processes in the region, and the role of these processes in paleoenvironmental change.

3) Cultural Context details the culture history of the study region. Overviews are provided of the various
cultural groups known to have inhabited the region through time, beginning with Paleoindian cultures
and concluding with late precontact habitation. Background concerning the historic-period settlement of
Red Lake County is not presented because the focus of the project is directed towards the prehistoric
occupation of the area.

4) Background Research identifies the previous archeological research conducted in the study area and the
breadth of available reports and additional literature produced as a result of these investigations. Also
examined are sources detailing work from outside the current study area but within the larger extent of
the two pertinent archaeological regions.

5) Collections Documentation and Field Investigations details the results of the archeological pedestrian
survey conducted during the study as well as the documentation of three private artifact collections
identified in Red Lake County. Descriptions of surveyed parcels, individual archeological sites, and the
artifacts are presented. Documentation for each site includes artifact and material type inventories and
analysis, as well as photographs and map data.

6) Geomorphological Context provides a geomorphological assessment of the Red Lake County study area.
Included are the results of examined and profiled cutbank exposures and deep soil cores as well as a
discussion of the radiocarbon chronology and river valley terrace development sequence in the county. A
preliminary inventory of landforms capable of housing intact deposits of prehistoric age is presented

(Rolfe D. Mandel).
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7) Synthesis and Recommendations presents a discussion of the project research and evaluates the results
and avenues available for further exploration. Data from the archeological and geomorphological studies
are amalgamated and the state of prehistoric archeology in Red Lake County is reevaluated based on
these findings and within the context of a narrative site predictive model. The model utilizes the results
of previous investigations and other generated datasets to identify prehistoric site location potential for
given landform settings within the county.

8) References Cited provides a comprehensive list of sources cited in the report.

Appendices

A) Request for Proposal: Investigating Poorly Known Areas of Minnesota - An Archeological Survey of Red
Lake County

B) Archeological Site Forms
C) Radiocarbon Data

D) An Overview of the Human Prehistory of Red Lake County & Northwestern Minnesota

Archeology Laboratory, Augustana College 6 December 2012



Red Lake County, Minnesota:
An Archeological & Geomorphological

et P Resources Inventory & Appraisal

ENVIRONMENTAL CONTEXT

This chapter presents a general description of the environmental setting of the Red Lake County study area. The
physiography and geology of Red Lake County are addressed first. This is followed by a description of lithic resources
in northwestern Minnesota and a brief overview of soils. Next, the hydrography and modern climate of the study area
are described, followed by a summary of the region’s ecosystems and late-Quaternary paleoenvironments. The chapter
concludes with an overview of the two archaeological subregions comprising the study area in an attempt to establish a
more viable context within which the cultural resources may be evaluated.

LANDSCAPE COMPOSITION
Physiography and Geology

Red Lake County covers an area of 432 square miles, or 277,000 acres, in northwestern Minnesota (Bednarek et al.
2005:1) (see Figure 1). It is situated within the Western Lake section of the Central Lowland physiographic province
(Fenneman 1946). With the exception of some of the major river valleys and relict glacial lake beach ridges, the county
is flat and featureless (Figure 3). Elevations in the county are low, mostly ranging between 1,000 and 1,100 feet above
mean sea level (amsl). The highest elevations are in the easternmost portions of the county and they slowly decrease
westward toward the valley of the Red River of the North (Figure 4). The highest point in the county, located in the
very southeastern corner, is 1,185 feet amsl. The lowest point in the county, along its westernmost edge, is 975 feet

amsl (Bednarek et al. 2005:3).

Figure 3. View of the flat, expansive landscape setting that typifies the Red Lake County study area,
northwestern orientation.

The landscape of Red Lake County is relatively young and is a product of late and terminal Pleistocene glacial
advances and retreats. The most recent North American glacial event, known as the Wisconsin Episode, occurred
between approximately 110,000 and 10,000 years ago and radically altered nearly all of the landscape that is now the
state of Minnesota. During the Wisconsin, massive glaciers comprising the Laurentide ice sheet formed in Canada and
slowly advanced southward into the low-lying Interior Plains of the United States (Trimble 1980:5). By approximately
21,000 years ago, a time that geologists refer to as the last glacial maximum (LGM), the massive ice sheet had advanced
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southward to such an extent that it covered the majority of land between the Missouri and Ohio rivers (Trimble
1980:5). During the LGM, the Laurentide ice sheet covered all but the extreme southwestern and southeastern corners
of Minnesota. As the ice sheet advanced, it scoured and smoothed the land, collecting boulders and smaller rocks and
dragged them southward.

Following the LGM, around 18,000 years ago, a general period of extended warming ensued during which the
Laurentide ice sheet began the slow process of melting and retreating northward. As the glaciers wasted, the rocks,
sand, and finer material that had previously been collected were dispersed across the landscape in unsorted
amalgamations such as moraines and vast till plains (Bednarek et al. 2005:2; Tester 1995). In northwestern Minnesota,

these deposits of glacial drift are about 100 to 400 feet thick (Albert 1995).

In Red Lake County, the glacial drift has been subdivided into two lithostratigraphic units: the Huot Formation and
the Red Lake Falls Formation (Harris 1987). The Huot Formation occurs in western Red Lake County and consists of
clay-rich glacial till with small amounts of gravel. In places, the clayey deposits also contain cobbles and boulders that
were deposited around 13,000 years ago by a south-flowing glacier. The Huot Formation is typically 2 to 15 feet thick,
but it is as much as 70 feet thick in some areas.

The Red Lake Falls Formation occurs in central and eastern Red Lake County and mostly consists of silty till
deposited about 13,500 years ago by a south-flowing glacier. This formation contains more sand and less clay than that
of the Huot Formation; inclusions of sand and gravel are common. In some places the till is interbedded with
lacustrine and alluvial deposits. The thickness of the Red Lake Falls Formation typically is 15 to 30 feet, but it is as
thin as 7 feet in some areas and as thick as 70 feet in others.

Many of the numerous moraines and other glacial deposits served as dams that blocked off major drainage outlets
south of the retreating Laurentide ice sheet and, from the meltwaters of the ice sheet, the formation of several
proglacial lakes began in Minnesota (Ojakangas and Matsch 2004). Largest among these proglacial lakes was Glacial
Lake Agassiz. By approximately 13,000 years ago, the lake had grown to such an extent that it covered all of
northwestern Minnesota, including Red Lake County. Agassiz was the largest lake in the history of North America. At
its greatest extent, it covered a vast area that included portions of North Dakota, South Dakota, Minnesota, Manitoba,
Ontario, and Saskatchewan (Waters 1977). While Agassiz inundated the study area, wind-powered wave action
deposited lacustrine sediments atop the glacial till. In the western portion of the county, which harbored the calmer,
interbeach areas, finer silts and sands were deposited (Bednarek et al. 2005:3). Deposits of coarser-grained sediment
are found across much of the eastern portion of the county, as well as along the beach ridges that formed the margins
of the lake. Lacustrine sediments are much thinner in the eastern part of the county, and the till deposits are at or
near the surface in many of these areas (Harris 1987; Sims and Morey 1972).

Eventually, the moraine dams were breached and Agassiz drained in multiple, large-scale events. The lake fell in stages,
which is evidenced by the presence of numerous parallel, linear beaches of sand and gravel deposited in portions of
the study area. Five sets of ridges were initially identified and studied by geologist Warren Upham. He attributed the
presence of these ridges to the stabilization of the Agassiz shoreline following successive draining events (Upham
1895). Upham named the beach ridges, in order of earliest to most recent, Herman, Norcross, Tintah, Campbell, and
McCauleyville, respectively. A recent series of optically stimulated luminescence (OSL) dates obtained from Agassiz
strandlines near Fargo have provided a provisional calibrated (INTCALQ9, Reimer et al. 2009) age of 14,000 + 300 cal.
B.P. for the Herman Beach and an age range from 10,600-10,300 cal. B.P. for the Campbell Beach (Lepper et al.
2011:1206). Strandlines associated with the Campbell Beach are present in the western part of Red Lake County and
a small, separate area of beach deposits, associated with the older Herman Phase, are present in the county’s
southeastern corner.

Lithic Resources

The availability of lithic raw material resources was crucial to Minnesota’s prehistoric inhabitants. The tools
manufactured from these materials allowed population groups to successfully hunt game, process foods and hides,
construct dwellings, and accomplish many other daily activities. Certain lithic material types are more suitable than
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others for flintknapping, and the prevalence and distribution of these material types in a given geographic area almost
certainly played a role in the travel, settlement, and activity patterns of the state’s prehistoric cultural groups.

In an attempt to more clearly understand the dynamics of lithic resource availability and utilization in prehistoric
Minnesota, Bakken (1997) developed a model whereby groups of lithic resources were segregated into different regions
throughout the state. This model was recently revised and refined to include additional regions, to more clearly
delimit the boundaries of these regions, and to introduce the concept of subregions (Bakken 2011:63-68). The revised
model places all of Red Lake County within the Tamarack Subregion of the South Agassiz Resource Region (Bakken
2011:73-77). The Tamarack Subregion is described as being dominated by glacial sediments associated with the Des
Moines lobe. There are no bedrock outcrops in the portion of the subregion containing Red Lake County; however,
the series of Glacial Lake Agassiz beach ridges that occur in the county would have provided an accessible source of
potential toolstone material (Bakken 2011:73).

The primary lithic raw materials in the subregion are Swan River and Red River chert. Swan River chert is more
prolific and the cobbles are available in a larger variety of sizes than those of Red River chert (Bakken 2011:77).
Secondary raw materials present in the subregion include quartz and Lake of the Woods rhyolite. Pebbles and small
cobbles of quartz are widely distributed across the region; however, the distribution of Lake of the Woods rhyolite is
not wellunderstood. It is posited that this material may be more abundant east of the current study area (Bakken
2011:77). Other material types present throughout the subregion include small pieces of unidentified jaspers, cherts,
and silicified wood. Tongue River silica is notably absent from the subregion. In terms of exotic materials, Knife River
flint has been documented at several different sites in the subregion. Obsidian had been documented among site
assemblages in the subregion to a far lesser extent than Knife River flint (Bakken 2011:77).

Pedology

In Red Lake County, most soils are formed in one of four parent materials: loamy, calcareous till deposited during the
Wisconsin glacial episode, clayey and silty lacustrine deposits that aggraded on the floor of Glacial Lake Agassiz, sandy
and gravelly deposits that accumulated on the beach ridges of Lake Agassiz, and fine- and coarse-grained alluvium that
accumulated during the terminal Pleistocene and the Holocene. Some of the sandy deposits on the beach ridges have
been reworked by wind; hence, there are localized occurrences of soils developed in @olian sediment. Also, a few soils
are developed in peat deposits in the extreme eastern portion of Red Lake County.

It is beyond the scope of this report to describe all the soils in Red Lake County. Instead, the reader is directed to the
U.S. Department of Agriculture’s Soil Survey of Red Lake County, Minnesota (Bednarek et al. 2005). A detailed
description of surface and buried soils that are relevant to understanding the archeological record of Red Lake County
is presented in Chapter 6 of this report.

Hydrography

Red Lake County is located within the Red Lake River watershed. The Red Lake River watershed, which is part of the
larger Red River of the North basin, occupies an area of 5,990 square miles in northwestern Minnesota. It includes all
of Red Lake County and portions of nine other counties in the region (Red Lake Watershed District 2012). The Red
Lake River watershed is further segregated into five subwatersheds, two of which, the Red Lake River and Clearwater
River subwatersheds, comprise the current study area.

The primary waterways responsible for draining the study area’s two subwatersheds are the Red Lake River and the
Clearwater River. The Red Lake River (Figure 5), which originates at the outlet of Lower Red Lake, flows
approximately 196 miles to its confluence with the Red River of the North at East Grand Forks. The Red Lake River
subwatershed drains an area of 909,024 acres and includes a total of 1,504 stream miles within portions of six
different counties (Hanson 2010:6). The Clearwater River (Figure 6), a tributary of the Red Lake River, flows
approximately 91 miles from its source at Greer Lake in Mahnomen County to its confluence with the Red Lake River
at Red Lake Falls (U.S. Army Corps of Engineers 1991). The Clearwater River subwatershed drains an area of 886,632
acres and includes a total of 1,916 stream miles within portions of six different counties (Hanson 2010:6). Named
tributaries within the Red Lake River watershed include the Black River, the Little Black River, Brown’s Creek, and
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Cyr Creek. Named tributaries within the Clearwater River watershed include the Lost River, the Poplar River, the Hill
River, Lower Badger Creek, Beau Creek, Brooks Creek, and Terrebonne Creek (Bednarek et al. 2005:3).

Figure 5. View of the Red Lake River in the town of Red Lake Falls, west-northwestern orientation.

Figure 6. View of the Clearwater River south of the town of Plummer, southern orientation.

The Red Lake River watershed is a dendritic drainage network with flow patterns generally trending towards the west
in the direction of the Red River of the North; however, the Black River and the Little Black River are largely south-
flowing streams, and the Cyr, Lower Badger, Beau, Terrebonne, and Brooks creeks and the Poplar and Hill rivers flow
in a northwesterly pattern. Overall, the drainage system in the study area is poorly developed, with extensive stream
meandering and regular flooding characteristic of the region’s level, low-lying topography. Although the majority of
the streams consist of narrow channels with vegetated banks (see Figure 6), there are several areas along the major
rivers where expansive stretches of high, steep cutbanks occur (see Figure 5).
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With only one exception, Red Lake County is entirely devoid of natural lakes. The one exception is Huot Slough, a
small oxbow lake located along the Red Lake River in the easternmost part of the county. The approximately 23-acre
lake formed as one of several meander cutoffs along the course of the Red Lake River (Minnesota Conservation

Department 1968:353).

It is likely that springs contribute groundwater to streams. However, an inventory of natural springs in northwestern
Minnesota has not been completed, so the significance of these water sources in the study area is unknown (Robert G.
Tipping, Hydrogeologist, Minnesota Geological Survey, personal communication 2012). The geology of the county is
unsuitable for artesian springs; however, springs may occur in certain areas where glacial till is mantled by thick
deposits of sand and gravel. Seeps typically have low flow rates and are active only intermittently during the spring and
summer.

CLIMATE

The climate of northwestern Minnesota has changed dramatically in the past 20,000 years, transforming from one that
supported continental glaciation to one that is now substantially warmer and more seasonal. The study area is within
Thornthwaite’s (1948) C,; dry subhumid climatic zone with a 0 to -20 moisture index. Also, all of Minnesota has a
continental climate characterized by a large annual temperature range. Winters are typically long and cold, and the
ground oftentimes remains frozen to depths of between 3 and 5 feet for 6 months or more. Red Lake County’s average
winter temperature is 6° F with an average daily minimum temperature of -4° F. The county’s average summer
temperature is 66° F and the average daily maximum temperature is 78° F (Bednarek et al. 2005:3, 12).

The average annual precipitation in Red Lake County is approximately 23 inches. Most of the precipitation occurs
between the months of March and October in the form of rain. The average total annual snowfall is approximately 49

inches at Red Lake Falls and approximately 37 inches at Oklee (Bednarek et al. 2005:3).

Weather extremes are relatively common throughout northwestern Minnesota, including the study area proper.
Thunderstorms are fairly common spring and summer occurrences, and tornadoes and severe thunderstorms occur
occasionally during these seasons as well. Blizzards are not uncommon during the winter months and hailstorms and
drought have also been known to occur during the warmer months of the year (National Climatic Data Center 2012).

ECOSYSTEMS AND LATE QUATERANRY PALEOENVIRONMENTS

The Red Lake County study area is located within the Lake Agassiz Plain Level III Ecoregion as defined by the U.S.
Environmental Protection Agency (USEPA) (2007) and the U.S. Geological Survey (USGS) (2006). The USGS (2006)
briefly describes the character of the Lake Agassiz Plain Level III Ecoregion as follows:

Glacial Lake Agassiz was the last in a series of proglacial lakes to fill the Red River Valley since the
beginning of the Pleistocene. The Lake Agassiz Plain is composed of thick lacustrine sediments
underlain by glacial till. It is extremely flat and has fewer lakes and pothole wetlands than
neighboring ecoregions. The historic tallgrass prairie has been replaced by intensive agriculture. The
preferred crops in the northern half of the region are potatoes, beans and wheat; soybeans and corn
predominate in the south. Sugar beets are grown throughout the region [USGS 2006].

The Lake Agassiz Plain Ecoregion is further subdivided into three smaller, Level IV Ecoregions within Minnesota. Red
Lake County is located within two of these three Level IV Ecoregions, the Beach Ridges and Sand Deltas Ecoregion and
the Lake Agassiz Plains Ecoregion (USEPA 2007). These Ecoregions are briefly described in Table 2.
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Table 2. Study Area Level III and Level IV Ecoregions.

Level III Level IV Level IV Ecoregion
Ecoregion Ecoregion Description
Beach Ridges and Sand The varying relief of the Beach Ridges and Sand Deltas Ecoregion
Deltas interrupts the extremely flat and intensively farmed land of the
Lake Agassiz Plain [Level III Ecoregion]. The beach ridges appear
as parallel lines of sand and gravel formed by wave action on the
varying shoreline levels of glacial Lake Agassiz. Three sand deltas,
the largest being the Sheyenne River delta in the south, occur
Lake Agassiz Plain where major rivers entered glacial Lake Agassiz and dropped their
sediment load. A high erosion risk exists in the sand dunes area
[USGS 2000].

Lake Agassiz Plains Flat land higher than the Glacial Lake Agassiz Basin Level IV
Ecoregion with row crops, small grains, and pasture [USEPA
2007].

Roughly the western half of the county falls within the Beach Ridges and Sand Deltas Level IV Ecoregion; the eastern
half lies within the Lake Agassiz Plains Level IV Ecoregion.

Pre-settlement Flora and Fauna

The settlement of Red Lake County in the latter half of the nineteenth century initiated a process that dramatically
altered the composition of floral and faunal resources in the area. The introduction of livestock and non-native grasses,
incessant hunting practices, and conversion of land for crop production all played a role in this process. When the first
Euroamerican settlers entered the study area, the western half of the county was tallgrass prairie with domi