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The Grand Meadow Chert Quarry
Tom Trow and Dan Wendt

The Grand Meadow Chert Quarry (GMC Quarry) is the source of an exceptionally high-quality and distinctive chert used for making stone tools, employed over many millennia in the Upper Midwest. Grand
Meadow Chert (GMC) occurs in limestone lag deposits at the edge of the Driftless Area in southeastern
Minnesota and northeastern Iowa. GMC has been found at archaeological sites in 52 counties across Minnesota, as well as in western Wisconsin and northern Iowa. So far as is known, all GMC from those sites
can be traced to this one quarry. At the quarry site, chert was extracted continuously over at least 8,000
years, as evidenced in its use among a range of diagnostic projectile points in numerous sites from the region. It is well represented in the Woodland Period, and there is a significant increase in its appearance in
collections and excavations related to the Oneota villages on rivers in southern Minnesota, most notably
as a favored material for making end scrapers. To extract the chert from the quarry site, Native Americans
dug pits of varying sizes and depths, some as wide as 12 m and up to 3 m deep, through prairie soils and
glacial till to reach a flat bed of nodules in limestone lag. Although only 88 intact pits and trenches remain
within a small 8-acre (3 ha) woodlot, evidence in the surrounding fields indicates that the full site may have
included many hundreds or thousands more. The intensive localized quarrying found at Grand Meadow
is unique in Minnesota but is analogous to important regional toolstone sources such as the Silver Mound
Quarry Complex for Hixton Silicified Sandstone in Wisconsin, and the Knife River Flint Quarries of North
Dakota.
Introduction
The Grand Meadow Chert Quarry (21MW8) is a
170-acre (69 ha) site on mostly cultivated farmland
2 km northwest of the town of Grand Meadow in
Mower County, Minnesota (Fig. 1). It is notable
both as the original source of a high-quality grayish toolstone now known as Grand Meadow Chert
(GMC), and for the intensively utilized landscape
that resulted from its extraction. Many hundreds,
perhaps thousands, of pits were dug through the
prairie soils, glacial till and limestone lag deposits
to reach a nearly flat layer of chert nodules, which
were then reduced for both transportation and the
on-site manufacturing of stone tools.
Based on published examples of GMC artifacts
found at numerous other locations in the region,
there is substantial evidence that Grand Meadow
Chert has been in use for at least 8,000 years (Morrow et al. 2017:163; Kuehn 2019:28). The site was
successfully added to the National Register of Historic Places in 1994 (Johnson and Breakey 1994),
based on its unique intensity and duration of use
among lithic procurement sites in the state, and on
its high potential value for research.

Within the much larger site is an 8 acre (3 ha)
wooded parcel on land just north of the south fork
of Bear Creek. These woods conceal an archaeological discovery unique for Minnesota: a small but
completely pristine remnant of the original Native
American open-pit quarry. There are 88 pits and
trenches clearly visible, some intersecting or overlapping, and no original surface is easily seen: any
land that is not discernable as a quarry pit is part of a
resulting spoil pile, created as each pit was dug with
the probable use of tools made of stone, bone, antler
and wood. Surface collections of the surrounding
fields indicate that the original quarry was substantially larger than this small remnant. The scale and
intensity of the extraction activities at the GMC
Quarry is exceptional, and it is the only example of
its kind in the state where there is visible evidence
of chert having been extracted through digging.
It is especially fortunate that The Archaeological Conservancy (TAC), a national organization that
has purchased over 500 significant archaeological
sites for permanent protection, selected the GMC
Quarry in 1994 as its first property in Minnesota.
They have set aside 10 acres of the Quarry site, including the woods, for preservation in perpetuity.
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TAC is joined in the stewardship and interpretation of this special resource by the Mower County
Historical Society and by the Prairie Island Indian
Community, who are representing the Quarry’s descendant Dakota and other Native communities.
The Quarry
The Root River drainage basin in southeastern Minnesota (Fig. 1) was selected in spring 1979 (Minnesota Historical Society 1981) as a research area
for the Minnesota Statewide Archaeological Survey
(MNSAS), a project of the State Historic Preservation Office and the Minnesota Historical Society
(MNHS). While nearly all of the investigations
done by the four-person team led by the first author
occurred in three counties to the east, Mower County
claims the westernmost portion of the tributaries of
the Root River. Maynard Green, a careful and conscientious collector of Native American artifacts,
lived there and made a surprising find in the small
woods near his hometown of Grand Meadow. Other
local residents had noted the oddly pitted landscape
within the woods, but speculated that it may have
once been the site of a WWI-era bombing range, or
the result of digging by Native Americans to create
earthen shelters (Maynard Green, personal communication 1980). Mr. Green, however, was the first to
correctly interpret the site as a quarry, and the first to
alert archaeologists to his discovery.

Although Mr. Green’s initial efforts to contact
an archaeologist about the woods and their contents began with a letter to Lloyd Wilford in 1952
(Green 1952), it was not until the MNSAS project nearly three decades later that he was finally
able to introduce the site to professional researchers. Within these woods on the top of a slope rising north from the creek was a dramatically altered
landscape, apparently made up entirely of deep pits
and troughs and their corresponding spoil piles (Fig.
2) (Trow 1981a). An informal survey of the surrounding plowed fields revealed the presence of a
significant amount of grayish chert flakes, including
a large number of decortication flakes, and a large
quantity of apparent matrix and cortex from broken
nodules in the form of pieces of yellow-brown calcium carbonate (Trow and Hunn 1980). Mr. Green
also reported that he and the neighbors in the area
had found many hammerstones and stone axes. A
corresponding discovery of numerous similar chert
flakes in limited exposure throughout the woods led
to the obvious hypothesis: that these were quarry
pits, dug to acquire the chert whose remnant flakes
nearly carpeted the surrounding fields. This is exactly what Mr. Green had proposed in his 1952 letter. The distinctive gray chert had been familiar to
archaeologists previously, but until this moment its
elusive source was unknown, or the chert had been
misidentified as being a variant of other known toolstones (see the Price Site example, below).

Figure 1. The Root River Drainage Basin with the Grand Meadow Chert Quarry (starred).
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Figure 2. Quarry pit within the GMC Quarry, 1980. L to R: Jeff Thorsen,
Maynard Green, John Hunn.
The site stands out for its remarkable condition:
except for the trees and shrubs that have appeared
since the prairie fires ended when farming started,
it appears virtually unchanged from its last day of
use. Only by extraordinarily lucky circumstances
was the unlikely preservation of this small untouched remnant of the original, larger quarry made
possible. Fortunately, the previous landowners in
the nineteenth century had left the woods intact, as
did the Thorsen family for the 101 years that they
have farmed the adjacent fields. However, the discovery of work done by the neighboring landowner
to the west gave additional support to the theory of a
larger original quarry area, which had been implied
by the density of lithic debris observed in the fields.
In 1968, wanting to expand their farmable acreage,
the family proceeded to remove the woods on their
land which lay 250 m due west of Thorsen’s woodlot. By coincidence, that same month an aerial photo
flyover captured the recently deforested land and revealed a clearly visible set of intact pits, only weeks
before they would be plowed under (Fig. 3) (Trow
1981a). The densely packed pits are on land rising
from an elevation of 397.5 m (1304 ft) to 1400 m
(1314 ft) above mean sea level (AMSL), and just
as in Thorsen’s woods all of the landscape appears
to be either pits or spoil piles. There is no doubt
that the original quarry was substantially larger than
the small remnant we see today. In fact, extrapolat-

ing from the known density of pits within today’s
woods, we estimate that the entire site as currently
defined could have had close to 2,000 pits.
A review of Mossler (1998) shows that the upland hills around the GMC Quarry are covered with
a complex sequence of glacial tills which were cut
through by Bear Creek down to or close to bedrock,
and then the creek was partially backfilled with outwash sand and gravel from the New Ulm Formation,
the last glacial episode at this location. Below the
till is a lag residue from decomposed limestone and
below that is bedrock of what is now known as the
Bassett Member from the Little Cedar Formation of
the Cedar Valley Group, formed in ocean bottoms
between 360 and 385 million years ago (Anderson
1998).
The original investigations within the woodlot
conducted by the MNSAS team were minimal, done
simply to verify the nature of that landscape. A map
of the terrain within the woods was drawn, and in
1980 a test trench was cut into the side of a spoil
pile from within a pit, to expose its profile. The
same trench was formally cleared and profiled the
next year (Trow 1981c). Those efforts revealed the
original source of the chert: at the bottom of that pit
between 110 cm and 140 cm below the modern surface, reached after digging through subsoil, till and
clay to an elevation of approximately 396.2 m (1300
ft) AMSL, was a flat layer in the limestone lag, at
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Figure 3. Aerial photo of recently removed woods, with quarry pits revealed.
Woods with extant pits on Thorsen’s land to the right, 1968.
the eroding surface of the bedrock, of yellow-brown
egg-shaped nodules (Fig. 4). The nodules were cylindrical, elongated and rounded, from 4.5 cm up to
30.5 cm in length (Gonsior 1992; Wendt and Trow
2020). Each nodule was encased in a shell-like cortex of calcium carbonate, which when cracked open
would reveal the high-quality chert within (Fig. 5).
Broken remnants of the cortex of thousands of such
nodules contributed to the coloration of the adjacent
field surfaces and provided a means for setting the
boundaries of the full quarry site (Trow and Hunn
1980). An additional excavation by Tim Ready of
the Science Museum of Minnesota took place in the
open field just south of the woodlot shortly after the
MNSAS work (Shane 1990), supporting the earlier
findings from within the woods. No other subsurface research on the site has been conducted in the
ensuing decades.
Interpretation
To understand the nature of the site, the MNSAS
team needed to confront a number of questions. If
these are in fact quarry pits, what accounts for these
particular pits’ preservation within this woodlot?

Figure 4. Test excavation exposing Grand
Meadow Chert nodules at 110 to 140 cm,
1981.
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Figure 5. A nodule of Grand Meadow Chert, broken open to reveal chert.
Why are they so deep? How did the earliest people
who used this chert come to discover it, if it is found
so deeply buried? By what means did they extract
the chert nodules from the earth, and with what
tools? What cultural role might the quarry have had
over time?
In recent millennia, the surrounding area was
originally prairie until sometime after the first farm
was formed on this land after the Civil War, by the
Clemens family from Iowa.1 Sometime between
then and the arrival of the Thorsen family in 1919,
nearly all of the land south of the woods and north
of Bear Creek was plowed under and converted to
fields for planting, including a similar area to the
west of the county road. But in both locations a
wooded area was left to develop, the westernmost
lasting into the 1960s and the eastern woods continuing to the present, and now preserved.
Observations made by the MNSAS team of archaeologists allowed them to develop the following
explanatory hypotheses (Trow 1981b):

1) The layer of chert nodules found in the excavation in the woodlot at an estimated 396.2 m
(1300 ft) AMSL is likely to be part of a larger,
fairly flat deposit, found at nearly the same level throughout the immediate area.
2) An ancient version of Bear Creek to the
south, today at 393.2 m (1290 ft) AMSL, cut
through the chert layer and may have provided
the original exposure of chert nodules in the
creek bottom thousands of years ago, which
were easily discovered and used.
3) Once the available nodules were recovered
from the creek bed and extracted from the sides
of the creek to the extent possible, the digging
began. At first, not much digging would have
been required - the slope to the north is gradual
- but over the centuries the progressive move to
the north, towards today’s woodlot, would have
required ever-deeper pits.
4) The enormous amount of lithic debitage indicates that reduction of the nodules to more
portable cores, blanks or finished tools often

At age 93 in 1980, Jack Clemens reported to Maynard Green that he had been told by neighbors as a boy that the last
presence of Native peoples in the area had been at a campsite ½ mile east of the woods, which they abandoned in the
1840s, and that the group had traveled from Pipestone (Maynard Green, personal communication 1981). Maynard
Green also reported being told that, according to the earliest white settlers, the pits in the woods “had always been
there and the Indians used to have a big camp there” (Green 1952), hinting at the possibility of the site’s continuing
value into the mid-nineteenth century.
1
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occurred within the quarry, rather than only at
distant lithic workshops.
5) The pits today are densely packed in Thorsen’s Woods at a ground surface elevation
of about 398.7 m to 401 m (1308 to 1316 ft)
AMSL. Only the deepest pits seem to have
survived up to today; they are up to 3 m (10
ft) below the original surface, dug to reach the
chert layer at approximately 396.2 m (1300
ft) AMSL. As would be expected, the pits get
deeper and wider as the sloping elevation above
the flat chert bed increases.
6) Conventional plowing methods in the nineteenth and early twentieth centuries were able
to fill in the shallower pits on the sloping land,
but the deepest pits were simply left untouched.
With the grassland having been displaced by
fields, the frequent prairie fires were prevented
from maintaining that biome - so the land surrounding the pits began to be filled in with trees
typical of a midwestern savanna, including burr
oaks, white oaks, poplars and hickory.
These assumptions have since been supported
by additional survey examination of the fields surrounding the woods, which indicate a consistent
density of lithic debitage to the edge of the creek to
the south, and at similar elevations on the south side
of creek (Trow and Hunn 1980). A more thorough
and systematic survey of the quarry area is recommended by the authors of this paper to establish the
complete parameters that represent the full extent of
the quarried landscape.
In both MNHS and local private collections are
hammerstones and small anvil stones used in the
early stage of nodule reduction, and stone axes and
adzes of various sizes that were hafted or hand-held
and may have been used for digging the pits. Based
on studies at the Knife River Flint quarries in North
Dakota (Ahler 1986:106), the technology used to
create the pits and extract the chert probably also
involved sharpened digging sticks and honed bison
bones, with the likely addition of scapula bones to
scoop the dirt from the pits into the spoil piles.
Other locations are named as Native American
quarry sites in the state, although all are different
from the GMC Quarry. Two examples are well
known: 1) the quarries at the Pipestone National
Monument (21PP2) in southwestern Minnesota

(Beaubien 1983), which are also the source of a major and important resource, but one that is very different in its end use and cultural role as well as in the
way it was extracted from bedrock, and 2) the Knife
Lake Quarry District in the northeast corner of Minnesota, which was a siltstone source; there the stone
was removed from talus or rock faces (Wendt and
Mulholland 2013). The siltstone, like most cherts
and other toolstone materials, is also found in glacial till across wide areas of the state (Mulholland
and Menuey 2000). GMC is the only chert from
Minnesota that is known to have been extracted
through digging, rather than appearing in bedrock
outcrops or as deposits in glacial till.
Grand Meadow Chert
The significance of the quarry over multiple generations of Native Americans is due to the exceptional
quality of the chert that was found here. GMC was
selected as a preferred toolstone due to its unique
set of characteristics that make it especially appropriate for particular applications, including scrapers
and small to medium-sized points (Wendt and Trow
2020). The typically smallish size of its nodules may
have been a limitation for its use with larger points.
Useful characteristics of GMC include its fine cryptocrystalline quartz texture, which provides for an
extremely sharp cutting edge, and a combination of
hardness and toughness which would increase the
durability of a sharp edge. GMC is ideally suited
to applications that might rapidly dull other materials, such as repeated cutting or scraping (Wendt
2021). In reporting on his replication studies Gonsior (1992:7) indicated that GMC is “unquestionably
the highest quality chert” native to Minnesota.
GMC has typically been described (Morrow
1984; Gonsior 1992; Wendt and Trow 2020) as a
satiny to waxy chert, ranging in color from light
gray to olive gray to dark gray. An olive gray patination is common, and the cortex typically consists
of chalky cream-colored to brown limestone. Specific Devonian fossils are often visible and can serve
as diagnostic features for identification (Wendt and
Trow 2020).
Examples of heat treatment are found among artifacts and debitage of this material, as is common
among cherts. Gonsior (1992) and Wendt (Wendt
and Trow 2020) conducted independent experiments
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using heat treatment in the 400- to 500-degree Fahrenheit range, and both commented that GMC does
not require heat treatment to improve its quality.
Gonsior found that it was not needed for percussion
flaking, but that there was some improved workability for pressure flaking. Both noted changes in the
color, which Wendt (1986b:2) described as “a pink
cast.”
Details regarding the identification of GMC and
the changing naming conventions are addressed in
Wendt and Trow (2020) and have evolved since the
discovery of the quarry. Earlier encounters with this
chert have created some confusion in the literature,
because of its unknown origin. For example, in
Scullin’s 1979 analysis of the Price Site from the
Cambria Focus in Blue Earth County he makes a
comparison with chert found at nearby Oneota
sites of the Blue Earth Focus, saying: “Thousands of scrapers generally of a grey flint thought
by Prof. James Zimmer of Mankato State to have
come from Iowa, literally litter the sites. Although
grey flint (apparently the same) scrapers turn up at
Cambria sites the numbers are far smaller and their
frequency in the total scraper count is much less”
(Scullin 1979:6). It is highly likely that Zimmer’s
“grey flint” is in fact Grand Meadow Chert. Bakken
(1997:72) also cites the misidentification of GMC
as Cedar Valley Chert in a few earlier reports and
cautions against repeating that error. The risk now
may be for leaning in the opposite direction, to assume that any gray chert is likely to be from Grand
Meadow (Wendt and Doperalski 2015). A guide
for identification and detailed comparisons among
GMC and eight other gray cherts found in the region
can be found in Wendt and Trow (2020).
It should be noted that Grand Meadow Chert
has also been found beyond the quarry in secondary
till deposits of Nebraska and Kansan age in Mower
and Fillmore counties, particularly in the Spring
Valley, Minnesota area (Gonsior 1992). The Grand
Meadow Chert from these sources is more mottled
compared to the material from the GMC Quarry
(Johnson and Breakey 1994:3), but neither its presence nor use has yet been established in any known
archaeological context.
Investigations Near the GMC Source Area
The 1979-1980 Minnesota Statewide Survey of the
Root River basin (Trow 1981a) accomplished lim-
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ited sampling for sites near Grand Meadow, identifying a cluster of sites within 16 km of the GMC
Quarry, 21MW8 to 21MW15 (Trow et al. 1980).
They are recorded as workshop and habitation sites
associated with the quarry site. The materials from
those sites were re-examined for this paper, and
while GMC is the predominant lithic material in
most cases, there are a few sites that show the predominant use of other materials (Tables 1a and 1b).
Sites 21MW9, 21MW10, 21MW14 are adjacent
to the GMC Quarry and within an 8 sq km area of an
isolated outlier outcrop area of the Basset Member
and source area of GMC. These sites are dominated
by GMC debitage with very few finished tools. Interestingly, the only projectile point from these sites
and one of only three end scrapers are made from
metamorphically foliated quartz, presumably from
the Little Falls Formation at the Fat Rock Quartz
source near Little Falls, Minnesota. These sites
seem to be closely associated with the quarry and
workshop activities at the GMC Quarry.
Sites 21MW11 and 21MW12 are 16 km west
and 6 km east of the GMC Quarry respectively.
GMC is the predominant lithic material in the debitage on these sites, but there are also either broken
or discarded tools made from a wide variety of raw
materials. These raw materials include GMC, Burlington Chert (BC), Maynes Creek Chert (MCC),
Silurian Chert, Galena Chert (GC), Prairie du Chien
Chert (PDC), Cedar Valley Chert (CVC) and Sioux
Quartzite. Characterizing the 33 projectile points
from the two sites, complete points are 67 percent
GMC while broken points are only 29 percent GMC
(Fig. 6). These artifact scatters may represent tool
manufacturing and habitations associated with the
quarry. Restocking tool kits with fresh GMC tools
and discarding old and broken tools may have occurred at these sites.
At site 21MW15, 7 km to the northeast of
the GMC Quarry, the assemblage is almost entirely CVC. Similar to the Chally/Turbenson site
(21FL71) , the CVC source area (Gonsior 1996),
this site sits on the eroding edge of the Spillville
Formation and is associated with Windrow Formation lag. The available natural chert in this area is
CVC. This workshop appears to have been focused
on the local CVC source, with no apparent use of
GMC.
Site 21MW13, 6 km northwest of the GMC
Quarry, has an assemblage that is almost entirely
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Table 1a. MNSAS Mower County sites near GMC
Quarry, lithic material count.				
			
Site #
GMC CVC GC Other Total

heat-treated GC. This site is 5 km from Galena
Formation deposits further downstream on Carey
Creek.
In composite, these sites represent an area that
21MW08 563
0
0
7
570
is rich in utilized lithic material sources, of which
GMC is one option. The major quarry and work21MW09
92
0
0
2
94
shop activity seem to be focused on GMC at the
21MW10
41
0
0
0
41
GMC Quarry, and in a radius of about two km from
21MW11
79
0
1
79
159
the center of the quarry. This cluster of sites rough21MW12
97
6
6
49
158
ly coincides with a round isolated remnant outcrop
21MW13
2
0
27
1
30
of the Bassett Member that appears on the bedrock
geology map at that location (Mossler 1998). Sites
21MW14
37
0
0
3
40
associated with the quarry may occur as far as 16
21MW15
3
54
0
1
58
km from the quarry, and within that perimeter there
are other raw material sources and potential types
of sites. Based on quarry sites in other states, as
Table 1b. MNSAS Mower County sites near
discussed below, it should be anticipated that the
GMC Quarry, lithic material count by percentage.
immediate area is likely to contain additional sites
							
Site #
GMC CVC GC Other Total with evidence of lithic reduction activities, work21MW08 99%
0%
0%
1% 100% shops and habitations. More complete sampling of
this high potential survey area is needed.
21MW09 98%
0%
0%
2% 100%
21MW10 100% 0%
0%
0% 100%
Grand Meadow Chert in Collections
21MW11 50%
0%
1%
50% 100%
21MW12 61%
4%
4%
31% 100% The Maynard Green Collection
21MW13

7%

0%

90%

3%

100%

21MW14

93%

0%

0%

8%

100%

21MW15

5%

93%

0%

2%

100%

Figure 6. Knife and projectile points of GMC
from the Minnesota Statewide Archaeological Survey, 1980.

The Maynard Green Collection at the Mower County Historical Society is an excellent resource for
understanding the economy of raw materials near
Grand Meadow. The collection of 842 artifacts,
including 570 diagnostic stone tools, was collected
within roughly 65 km of Grand Meadow, and was
examined and inventoried by LeRoy Gonsior, Bruce
Koenen, Stacy Allan and Scott Meyers (Office of
the MN State Archaeologist 1995). In preparation
for a 2019 exhibit at the Mower County Historical
Society, the collection was re-examined by the second author, and additional broken stone tools were
added to the catalog and a searchable database was
created following the nomenclature conventions
of the Minnesota Stone Tool Handbook written by
Morrow et al. (2017). Raw materials were assessed
for all 842 artifacts (Table 2). The subset of 570 diagnostic stone tools allowed raw material, stylistic,
cultural and temporal examination (Table 3). There
were several surprises in this analysis.
It was unexpected that in this collection GMC
would be third in the list of major lithic sources
utilized for stone tools in the Grand Meadow area.
Both PDC and GC occur at higher percentages. The
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Table 2. Maynard Green Collection, Mower County Historical Society, lithic raw materials.		
				
State

MN

IA

WI

MB

ND

State Total

612

118

34

19

13

State %

Raw Material

Count

Percent

Grand Meadow Chert

157

18.60%

Cedar Valley Chert

33

3.90%

Shell Rock Chert

1

0.10%

Maquoketa Chert

2

0.20%

Galena Chert

208

24.70%

Prairie du Chien Chert

209

24.80%

72.70%

14.00%

4.00%

2.30%

1.50%

Siltstone

2

0.20%

Pennsylvanian Chert

3

0.40%

Burlington Chert

69

8.20%

Maynes Creek Chert

33

3.90%

Croton (Warsaw) Banded Chert

1

0.10%

Croton (Warsaw) Chalcedonic

2

0.20%

Croton (Warsaw) Tabular Chert

2

0.20%

Keokuk Chert

1

0.10%

Wassonville Chert

4

0.50%

Wapsipinicon Chert

1

0.10%

Hampton Chert

1

0.10%

Hopkinton Chert

1

0.10%

Cochrane Chert

1

0.10%

Hixton Silicified Sandstone

28

3.30%

Other Silicified Sandstone

1

0.10%

Jordan Silicified Sandstone

4

0.50%

Red River Chert Group

6

0.70%

Swan River Chert

13

1.50%

Knife River Flint

8

1.00%

Other silicified lignite

1

0.10%

Sentinel Butte Chalcedony

1

0.10%

Tongue River Silicified Sediment

3

0.40%

Moline Chert

4

0.50%

Plate Chalcedony

1

0.10%

Scenic Chalcedony

1

0.10%

IL

4

0.50%

SD

2

0.20%

WY

1

0.10%

Spanish Diggings?

1

0.10%

Unknown

39

4.60%

Unidentified

39

4.60%

three major materials together comprise 68 percent
of the total collection, and all occur in a 50 km long
stretch of the Root River from Grand Meadow to
Lanesboro. Several dozen minor raw material types
make up the remaining 32 percent (Table 2). The
raw material sources are widely distributed, involving several dozen midwestern and western sources

(Fig. 7). No one model can explain the transport
of all these materials, north from Iowa, east from
the Great Plains and west from Wisconsin to southern Minnesota, but there is fertile opportunity for
researching and interpreting these data. There is
a clear break in percentages between the three primary materials and the set of secondary materials
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Table 3. Maynard Green Collection, Mower
that includes BC, MCC, CVC and Hixton Silicified
County Historical Society, diagnostic stone tool raw Sandstone, all occurring at frequencies between 8
materials.						
percent and 3 percent. There is also a long list of
			
minor sources occurring at frequencies less than
1.5 percent, many of which occur at great distances
Cultural Period Total GMC % GMC
across the northern Great Plains. Notably there are
Late Precontact
62
15
24.20%
many materials from Iowa and the northern Great
Plains that have no obvious mechanisms of transLate Woodland
70
17
24.30%
port to Minnesota other than people, indicating a robust toolstone economy in the Grand Meadow area.
Middle Woodland
46
7
15.20%
The Grand Meadow area was apparently visited by
Early Woodland
86
12
13.90%
people with access to a wide variety of toolstones,
who also had access to a wide variety of secondary
Late Archaic
165
41
24.80%
and tertiary sources.
A second discovery of interest occurred among
Middle Archaic
109
16
14.70%
the 570 diagnostic stone tools in the Green Collection: while Paleoindian point styles are present in the
Early Archaic
25
4
16.00%
collection, none of them are made of GMC (Table
Late Paleoindian
8
0
0.00%
3). The appearance of GMC in this collection starts
in the Early Archaic and generally increases in time,
Early Paleoindian
1
0
0.00%
but the level of GMC artifacts from any cultural period does not exceed 25 percent. This is surprising
Total
570
112
19.60%
because as will be discussed below, there are known

Figure 7. Lithic sources for materials in the M. Green Collection (see Table 2).
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late precontact villages outside the Grand Meadow
source area where GMC is the majority raw material.
The Maynard Green Collection has examples
of 61 end scrapers from the Grand Meadow area
and 23, or 38 percent, of them are GMC. That is a
higher percentage than any style of bifacial tool in
the collection. Most collectors do not pick up scrapers or flake tools, so it is unlikely that the smaller
number of scrapers relative to bifacial tools is representative.
End scrapers are predominantly unifacial flake
tools that would have been made from a flake blank
that came from a core (Morrrow et al. 2017:69).
From personal experience of the second author in
replicating end scrapers, the size and shape of typical GMC nodules are particularly well suited as
cores for creating flake blanks to produce end scrapers.
The Owen Johnson Collection
The Owen Johnson Collection from southern Minnesota was donated to the Minnesota DNR and is
housed at Myre-Big Island State Park in Freeborn
County. The collection contained 29,034 artifacts,
of which 18,202 artifacts had some level of recorded
provenience. Provenience data was limited to the
river or lake area from which the artifacts were collected. There were 28 different collection locations
across Rice, Faribault, Freeborn, Le Sueur and Blue
Earth counties. The collection was cataloged in
a project directed by Robert Clouse in 1992 by a
team of eleven analysts (Clouse 1992). Raw material analysis was completed by Kent Bakken, LeRoy
Gonsior and George Christenson who provided a
thorough analysis. The collection provides a broad
window into southern Minnesota archaeology.
Robert Clouse wrote a summary of the project
and characterized the lithic raw material analysis in
the context of the 4,491 projectile points in the collection for which there was a confident provenience.
The most common lithic material represented was
Prairie du Chien Chert, which was present at 31.9
percent and is available a short distance away along
the Minnesota River at Mankato. The second most
prevalent material was GMC which was present at
12.2 percent in the collection, representing 546 projectile points that were made from GMC and came
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from a known location. This set of collection locations is between 60 and 120 km from the Grand
Meadow Quarry and the consistent presence of
GMC across these five southern Minnesota counties
demonstrates the importance of this resource and the
spread of this material from the quarry.
The Owen Johnson Collection is foundational
to our understanding of stone tools in southern Minnesota. The collection was featured prominently in
the Minnesota Stone Tool Handbook (Morrow et
al. 2017). Over half of the projectile point styles
described for Minnesota are illustrated by an artifact from the Owen Johnson Collection. However,
several point styles were reinterpreted by the Stone
Tool Handbook team 25 years after the collection
was originally cataloged. Additionally, new interpretations of point clusters were added, and some
raw materials were re-assigned, particularly for
the numerous and varied Iowa cherts in the Owen
Johnson Collection. The original catalog is an entry
point to this massive collection for researchers, but
the potential fallibility in classification and the impact of new learning in the past 30 years should be
considered and assessed.
Use of Grand Meadow Chert
GMC was utilized for over 8,000 years in Minnesota, as indicated by stone tools identified from
excavated archaeological sites (Fig. 8). It has been
found at sites in 52 of Minnesota’s 87 counties
(Bakken 2011), and has been identified in numerous
collections, including 16 collections analyzed and
discussed by Wendt (2020). It is also present at sites
in Iowa and in western Wisconsin, especially at Late
Woodland and Oneota sites, although a more systematic reexamination of collections in those states
would be helpful. It is apparent from replication
studies (Wendt 2020) that GMC was selected for
its superior characteristics for making stone tools,
including ease of manufacture and ability to make
light, thin, sharp tools. GMC stands out in this regard from the over 100 potential toolstone materials
in Minnesota that are spread across the state in various outcrop areas, in glacial till or in river gravels.
Grand Meadow Chert at the GMC Quarry also provides an ideal subject for lithic studies because it has
a single quarry source area that was heavily utilized,
and when appearing elsewhere it provides evidence
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Figure 8. Regional use of GMC at localities referenced in the text.

of human transport or possible trade networks.
We benefit from an ambitious study of lithic materials that includes debitage and tools from archaeological sites in Minnesota that was compiled over
two decades (Bakken 2011). One of the study’s outcomes was to define resource regions within Minnesota and examine the composite lithic profiles by
region. The percentage occurrence of GMC from
Bakken’s data is represented in an overlay of a
map of Minnesota’s lithic resource regions (Fig. 9).
Grand Meadow Chert was used at 11.5 percent of
the sites within the source region, but the frequency
falls off dramatically further away from the source.
The occurrence of GMC on a statewide average was
reported at only 1.7 percent. Bakken also aggregated sites to report the occurrence of lithic materials
by aggregate groups of sites roughly representing
cultural stages (Table 4). Objective sorting between
aceramic sites and ceramic sites may not coincide
with cultural stage and chronology. He found the
use of GMC in Minnesota to be low in his other aggregate groups but then increasing dramatically in
his “village culture” aggregate, corresponding to the
late precontact agricultural villages.

Figure 9. GMC occurring in Minnesota lithic resource regions (after Bakken 2011).
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Table 4. Use of GMC in Minnesota by aggregated
site groups (after Bakken 2011).				

0.10%

Bakken
(2011)
Table
4-6

Bakken
(2011)
Page #
174

Aceramic

1.60%

4-5

164

Ceramic

0.60%

4-4

157

Village

18.20%

4-13

221

Time
Period

%
GMC

Paleoindian

Paleoindian
References to Early Paleoindian use of GMC are
extremely rare, and not conclusive. The foundational study of the Early Paleoindian Period in Minnesota (Buhta et al. 2011) identified 133 total points
in Minnesota, with prior reports of only three fluted
points as possibly being GMC. The points designated as Neubauer 6 and SMM #A94:4 (Buhta et al.
2011:120-122) are gray chert strongly resembling
GMC, but they were unavailable for examination
and verification prior to this publication. The third
point, University of Minnesota Specimen #547-1,
has been misplaced and has not been independently
examined, but it had an ambiguous provenience and
had previously been identified as Dover Chert (Buhta et al. 2011:30). The Hruska Site (21OL39), identified as an Early Paleoindian site near Rochester
(Koenen 2012:32), reportedly yielded fluted points
and 11 other artifacts and flakes found by a collector. Koenen goes on to say: “A cursory identification of the artifacts suggests that they are made of
locally available raw materials, mainly Cedar Valley
and Grand Meadow cherts,” although he offers no
further clarity regarding how GMC may have been
used. A study of fluted points in Wisconsin did not
identify any artifacts as GMC (Loebel 2007).
Late Paleoindian use of GMC is also extremely
rare. A study of 250 Late Paleoindian lanceolate
points from Minnesota identified only one as being
GMC, a Milnesand-like point from the Owen Johnson Collection at Myre-Big Island State Park (Florin 1996:236). This point style would presumably
represent the transition from Late Paleoindian to
Early Archaic. A study of 131 Agate Basin points in
western Wisconsin did not encounter any that were
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GMC (Carr 2005). There may be several factors
that limited the use of GMC during the Paleoindian
Period, including the small size of the nodules for
making the characteristically large bifaces, or a lack
of awareness of the resource.
Archaic Period
The Maynard Green, Owen Johnson and MNSAS/
MNHS collections all indicate significant activity in
the region during the Archaic and reflect an increasing prevalence of local resources, of which GMC
was one alternative. During the Archaic, GMC is
well represented, particularly in projectile points in
the Archaic Side-Notched Cluster (Morrow et al.
2017:121). GMC tended to be utilized locally with
little evidence for its use outside of southern Minnesota at this time.
An important factor to consider for the Archaic
in Minnesota is that the sharp shifts in cultural characteristics that separate Archaic cultures from earlier Paleoindian big game hunters are blurred (Gibbon
2012:65; Morrow et al. 2017:118, Table 5.8). What
is defined as the Early Archaic Cultural Period on
the Great Plains is contemporary with the Middle
Archaic in the Eastern Woodlands. Following Gibbon (2012), this discussion identifies the beginning
of the Archaic period as indicated by the absence
of Paleoindian lanceolate projectile points and the
adaptation of certain types of notched and stemmed
projectile points, a transition that may have occurred
at different times in different places in Minnesota.
There is very little evidence of GMC use through
the transition from the Late Paleoindian to the Early
Archaic. Typical Early Archaic point styles from
the Upper Mississippi River Valley such as Dalton,
Kirk and Thebes do occur in the Green Collection,
but none are made from GMC. There are, however,
four Early Plains Archaic, side-notched, Little Sioux
Points made from GMC in the Green Collection.
There were four Early Archaic side-notched points
recovered from a bison kill site near Granite Falls
(Fig. 8) and one of them was made from GMC (Kuehn 2019). The Granite Falls Bison Site (21YM47)
dates to 7,700-8,000 B.P. in a calibrated set of four
radiocarbon dates (Kuehn 2019:28). Kuehn noted
the ambiguity in typology for Early Archaic sidenotched on the Great Plains and did not assign them
to a type but rather a cultural affiliation with the
Early Plains Archaic Logan Creek Complex. Morrow
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et al. (2017) defined Simonsen Points as representing Early Archaic side-notched points in Minnesota.
Morrow equated Simonsen points to Little Sioux
points in northwestern Iowa (1984:61) and attributed the point style of the Early Archaic side-notched
points at the Granite Falls Bison Site to Simonsen
Points. The representative photograph for Simonsen points in the Minnesota Stone Tool Handbook
shows a point from the Owen Johnson collection
made from Grand Meadow Chert (Morrow et al.
2017:163). In fact, there were 15 GMC points in the
Owen Johnson Collection that were characterized
as either Simonsen or Little Sioux Points (Clouse
1992). These points represent a beginning of the
use of side-notched points in the Early Plains Archaic but are contemporary in time to the Middle
Archaic of the Mississippi River Valley (Morrow et
al. 2017:162).
There is significant use of GMC evident near
the source during the Middle Archaic as indicated
by the Maynard Green, Owen Johnson and MNSAS/MNHS collections. Middle Archaic sites are
generally rare or unrecognized in Minnesota (Gibbon 2012:73) but are surprisingly well represented
by diagnostic stone tools in these collections. Middle Archaic point styles are well represented in the
Green Collection with GMC occurring in 19 Archaic large side-notched point styles including Raddatz, Tama, Matanzas and Turin styles. There are
examples in the Green Collection of each of these
point styles made from GMC as well as several untyped side-notched points. The 1992 inventory of
the Owen Johnson collection lists 110 Archaic sidenotched points made from GMC with Matanzas,
Raddatz and Tama point types being most prevalent
(Clouse 1992). There is clear evidence that the first
consistent use of GMC in the Archaic is associated
with the use of Archaic Side-Notched Cluster point
styles (Morrow et al. 2017:121).
There is a continued local use of GMC during
the Late Archaic. During this period southeastern Minnesota has evidence of the Durst Phase
as defined from southwestern Wisconsin (Gibbon 2012:83). Durst Phase projectile points that
have elongated and expanding stems include Durst
Stemmed and Table Rock point styles. It should be
noted that there is also a continuation of the use of
side-notched points into the late Archaic as indicated
by Matanzas and similar side-notched point styles.

The Late Archaic use of GMC is well represented
in the Green Collection by 32 stemmed points including Table Rock and Durst styles. A single GMC
point may be a Plains variety of a stemmed point
or the Duncan or Hannah point style. The Green
Collection also has a barbed stemmed point made
from GMC that is similar to the southern Indiana
point style, Buck Creek Barbed (Justice 1995:183).
The 1992 inventory of the Owen Johnson Collection
lists 28 expanding stem points made from GMC in
the inventory with Durst and Table Rock being most
prevalent (Clouse 1992). The inventory also lists
seven Plains Archaic Hannah points as being made
from GMC.
The Archaic to Woodland transition is offset in
time between the Great Plains and Eastern Woodlands. Archaic bison hunting traditions were still
practiced on the Great Plains after Woodland Tradition practices were adopted in the Eastern Woodland
(Morrow et al. 2017:118, Table 5.8). Pelican Lake
is a Late Archaic point style from the Great Plains
that may be contemporary with Early and Middle
Woodland Traditions to the east. These points are
well represented in the Green Collection including six made from GMC. The 1992 inventory of
the Owen Johnson Collection also lists six Pelican
Lake Points made from GMC. This point style may
represent the beginning of a significant influence of
western point styles in the Grand Meadow area that
seemed to favor the use of GMC.
Woodland Period
The Green Collection indicates the heaviest use of
GMC occurs from the Woodland Period onward.
The predominant point styles represent a progression
of Northern Great Plains point styles including Pelican Lake, Besant, Avonlea and Plains Side-Notched.
In northern Iowa, the most common occurrence of
GMC is on Late Woodland and later precontact sites
(Morrow 1994:120), occurring in small amounts.
Specifically noted was the occurrence of GMC for
Avonlea points in western Iowa (Morrow 1984:84).
The Winter Site (a.k.a. L. Winter’s Site,
21PN17) on the Snake River near Pine City (Fig. 8)
is an example of a Late Woodland site 240 km north
of the source area with a prominent occurrence of
GMC (Johnson 1993). Pine City is in a resourcepoor area of the state and sites in the area relied
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mostly on glacial till sources, so it is significant to
see a report of high levels of GMC. The identification as GMC was done with a reexamination of the
original artifacts at the Minnesota Historical Society
for this paper. In the inconsistent nomenclature of
the day, the material was originally reported as Cedar Valley Chert, with 265 pieces or 16.8 percent of
the lithic sample. On re-examination a total of 215
artifacts had high probability of being GMC, comprising 13.6 percent of the 1577 artifacts in the lithic
assemblage.
The expected frequency of GMC in the region is
only 0.1 percent (Bakken 2011), making it unusual
to find such a large quantity of GMC at this site, so
far from the quarry. While the stone tool assemblage
indicates a multicomponent site, the GMC shows up
in only small side-notched and small corner-notched
arrow points resembling Avonlea and St. Croix Corner-Notched points and two heavily reworked end
scrapers (Fig. 10), indicating what may be a single
Late Woodland use of GMC. The remainder of the
GMC is represented by retouched flakes and debitage. While the piece count of GMC is high, the
total weight is only 173 g, less than one average 200
g nodule of GMC. Cortex remains on 28 percent
of the flakes by count and 48 percent by weight,
indicating the flakes were produced either from an
unmodified nodule or from a very early-stage core
or cores still covered with cortex. The study of old
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collections like this has the potential to tell stories
not captured in reports from even a generation ago.
Late Precontact Villages
Beginning in about A.D. 1050, the presence of GMC
increases significantly among villages in southern Minnesota (Gibbon 2012), northern Iowa and
in western Wisconsin near La Crosse (Boszhardt
1994:198). It becomes a dominant lithic material
for at least 350 years, particularly for use in making
end scrapers (Fig. 11), and to a lesser degree, triangular points. Gibbon (2012:160) noted that the use
of GMC was a “key identifying characteristic of the
Silvernale Phase,” at Red Wing between A.D. 10501200. Similarly, Robert Boszhardt cites the presence
and frequency of GMC at two villages near Trempealeau, Wisconsin as “defining characteristics” of
the Brice Prairie Phase, A.D. 1300-1400 (personal
communication 2020). At the Bryan Site (21GD4),
a large late precontact Oneota village on the Mississippi in Red Wing (Dobbs 1984b, 1989), the use
of GMC for triangular arrow points was 36.4 percent, but for end scrapers it was 73 percent (Wendt
1986a, 1986b). At the Center Creek Locality, a
group of late precontact Oneota villages in the Blue
Earth River, the occurrence of GMC in triangular
arrow points was 21.5 percent, but for end scrapers
it was 97 percent (Dobbs 1984a). Red Wing is 100

Figure 10. Projectile points and end scrapers of GMC from the Winter
Site (21PN17).

90

THE MINNESOTA ARCHAEOLOGIST - VOLUME 77

km northeast of Grand Meadow and Center Creek
is about 130 km west of Grand Meadow (Fig. 8). A
study of GMC end scrapers from Blue Earth area
and Red Wing area sites along Spring Creek showed
similarities that suggested a common design and a
narrow range of typical measurements (Anderson
2018:165-169).
The popularity of GMC for end scrapers may be
due to certain functional characteristics, such as a
sharp and durable working edge, or it may be that the
small egg-shaped nodules provided the ideal cores
for making end scrapers. However, the predominant
use of GMC for end scrapers is not found to occur
equally among all contemporary late precontact villages. In Figure 12, the percentage of GMC used
for end scrapers in late precontact Oneota sites was
plotted as a function of distance to the GMC Quarry.
The data are inconsistent with an expected decline
in percentage with increasing distance from the
source. Rather, there are particular sites and groupings of sites by locality that seem to reflect which
Oneota groups have access to GMC or a preference
for this toolstone, especially for making end scrapers. Such groupings might also be an indicator of
relationships among those sites that share this distinctive lithic trait.
The greatest amount of chert extraction activity at the quarry is likely to have taken place during
the Silvernale and Blue Earth Oneota phases. By
this time the site may also have taken on an additional cultural significance, possibly as a gathering
point for people from various communities. In their
discussion of relationships among contemporaneous Blue Earth and La Crosse groups, Theler and
Boszhardt (2003) cite both shared ceramic decorations and the use of GMC as indicators of interaction. Theler and Boszhardt go on to propose an even
more significant cultural role that the quarry may
have played:
The Grand Meadow chert source location is
between La Crosse and the Blue Earth Valley,
and presumably the groups met periodically,
perhaps during seasonal buffalo hunts. During
such rendezvous, intergroup marriages could be
arranged in which potters (presumably women), might move to the other locality, fostering
similarities in ceramic styles across large areas.
It is also possible that entire Oneota families

Figure 11. GMC end scrapers from the Riceford
Creek Locality, Houston County. Paul Wiste Collection.
may have chosen to move between localities for
particular years, again leading to a blending of
artifact styles across broad regions [2003:166167].
The Quarry may have served a similar purpose as a meeting place between Blue Earth village
communities and those from near Red Wing, as
well. The striking similarity among various Oneota
groups using Grand Meadow Chert for the majority
of their end scrapers is difficult to see as just a coincidence.
It is possible that further investigations will also
reveal that GMC had an important role in parts of
Minnesota that lack good stone materials, such as the
western prairies and the Prairie Lakes Region (Anfinson 1997:9). A 2011 survey in Swift County, for
example, found that GMC accounted for 6.3 percent
of the toolstone collected, making it the fifth most
common chert among the seventeen stone types recorded in that county, 300 km northwest of Grand
Meadow. Further research should test the possibility that for those heading west to follow the bison
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Figure 12. GMC use by percentage in end scrapers at Late Precontact Village Sites
plotted by distance to the GMC Quarry (see Fig. 1).
herds on seasonal hunts, the GMC Quarry may have
served as a ‘last chance’ stop for obtaining sufficient
chert for hunting and processing bison.

of these key resources may also provide examples
of how GMC fits within its own regional system of
resource management and distribution.

Comparisons to Regional Quarries

Hixton Silicified Sandstone and the Silver Mound
Quarry Complex

The Midwest has a limited number of source areas
for high quality lithic materials where extensive
quarrying and workshop activities were focused
around a specific lithic source. Two in particular that
provided key raw materials to the lithic economies
of the Upper Mississippi River Valley may offer
useful parallels to understanding the Grand Meadow
Chert Quarry: the Knife River Flint (KRF) quarries
in central North Dakota and the Silver Mound Quarry Complex in western Wisconsin. The methods
of extraction show some variation among all three
quarries based on the nature of the source material,
but there are similarities in terms of how the highest
quality stone was targeted and processed at the quarry sites or nearby workshop sites. The cultural landscapes of these quarry areas and the management

Wisconsin’s premier lithic source is the large complex of quarry pits at Silver Mound (47JA21). This
is the source of Hixton Silicified Sandstone (HSS),
a high-quality honey-colored orthoquartzite that
shows up on archaeological sites across the Midwest
(Porter 1961; Brown 1984; Behm 1984; Hill 1994;
Carr 2005; Carr and Boszhardt 2004, 2010). It is
the largest lithic quarry and workshop complex in
Wisconsin and one of the largest in North America
(Behm 1997:36). It potentially offers many useful
parallels for developing strategies for investigating
the quarry activities at Grand Meadow, and for discovering similarities in the distribution and use of
the raw material.
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While silicified sandstone is present in at least
a dozen localities in western Wisconsin, Late Paleoindian use of silicified sandstone shows a strong
preference for the Silver Mound source (Carr 2005).
Stone from the Silver Mound source is exceptional
in having a high quality of silicification and superior fracture quality (Carr and Boszhardt 2010:8-9).
The intensive use of this single locality was extraordinary; there are an estimated 1,000 quarry pits at
Silver Mound, some of which contact bedrock and
some, like the quarry at Grand Meadow, apparently
utilizing materials from lag deposits (Carr and Boszhardt 2010:23-24). The most intensive quarrying
activity occurred below the bedrock rim of the hill,
where large unfractured blocks of residual quartzite
could be encountered (Carr and Boszhardt 2010:1415). Quarry pits were also situated on the top of
the bluff just back from the vertical faces and slopes
(Behm 1984:171). Two of these blufftop pits were
excavated in 1932 and were described as extending
5 ft into the quartzite layers (Brown 1984:162). Several heavy, rounded quartzite hammers were found
near these pits. Brown concluded that the quarrying
activity proceeded through weathered quartzite to
get the unweathered material that was preferred.
At Silver Mound, patterned activities occur at as
many as three dozen different locations around the
quarry. Only minimal reduction of the highest quality silicified sandstone occurred at the quarry pits
prior to removal to nearby workshops and campsites
(Behm 1997:38). Debitage at the quarry indicates
that pieces were tested for quality and broken to a
manageable size by hard hammer percussion.
Poor quality material was discarded at the
quarry; knapping was restricted to the production
of large flake blanks and large preliminary stage bifaces (Behm 1984:172). The best of the large flake
blanks and bifaces were removed from the quarry
to workshops and campsites surrounding Silver
Mound, where in some cases soft hammer percussion and pressure flaking was employed to refine
tools.
Occupations at Silver Mound throughout its use
have been interpreted as short term, with groups
staying no longer than necessary to accomplish the
tasks at the quarry (Behm 1997:38). Preliminary investigations at the GMC Quarry indicate a similar
pattern, as is also found at the Lynch Quarry Site
(32DU526) (see below). There are a wide variety

of lithic materials brought to the quarry such as Obsidian, Knife River Flint, Burlington Chert, Moline
Chert, Galena Chert, Cochrane Chert, Maquoketa
Chert, siltstone and Gunflint Iron Formation Cherts,
appearing as broken or expended tools that likely
represent a pattern of retooling (Carr 2005; Carr and
Boszhardt 2010:22). A large amount of apparently discarded tools made from non-local toolstones
have also been noted at both the GMC Quarry and
the Lynch Quarry, discussed below.
Finished tools and late-stage preforms were
taken away from the quarry and entered a use cycle that carried them over a much larger landscape.
Several models might apply for how lithic materials might be replenished as groups moved across the
landscape (Binford 1979; Custer et al. 1983). Carr
(2005) proposed that Agate Basin people were utilizing cyclical procurement where several materials
were employed as groups moved through seasonal
rounds. This would be opposed to a serial procurement strategy where a single preferred source was
utilized and repeatedly visited. Future research
should address which model applies to the GMC
Quarry.
Knife River Flint and The Lynch Quarry
The Knife River Flint (KRF) quarries of North
Dakota are the source of a distinctive translucent
brown toolstone that was extensively traded and exchanged across the Plains and the Midwest (Clayton
et al. 1970; Ahler 1986). Well known for being a
strikingly attractive material, KRF easily stands out
when it appears in lithic collections or excavations.
As with Grand Meadow Chert, the raw material was
acquired by digging large pits through the soil to
reach a bed of the toolstone, although KRF nodules
are found in secondary deposits of glacial gravel
rather than limestone lag deposits.
The term “flint” is simply the name more commonly used in Europe for high quality chert, to
which KRF has a resemblance. KRF has a very different geological origin and age than GMC, but they
are both forms of chert (Morrow et al. 2017:25).
The type site for KRF is the Lynch Quarry Site,
which covers 650 acres in west central North Dakota. The chert from there was widely distributed
from that area for 11,000 years, reaching to southern
Ohio, south to the Texas Panhandle, westward to the
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Rockies and to southern Canada. Extraction activities at the site and the distribution of KRF had two
peaks: the Paleoindian Period, and then in the Middle Plains Woodland Period, but its use was continuous up until about A.D. 1600 (Ahler 1986).
The landscape at the Lynch Quarry strongly resembles the quarry at Grand Meadow as it must have
appeared in its original prairie setting (Fig. 13): an
undulating alternation between deep depressions in
the soil and the ring of dirt rising from the spoil piles
around each pit. A recent lidar image of the GMC
Quarry clearly reveals the density of pits there without the vegetation in the woodlot (Fig. 14).
The Lynch Quarry, as well as the extraction, use
and distribution of its raw stone material, has been
under intensive study since the 1970s. That 50-year
head start on research over the GMC Quarry means
that the archaeological investigations from the
Lynch Quarry can substantially inform the near and
long-term research strategies that may be proposed
for the Mower County area. Research that has been
done at or near the Lynch Quarry, as with the Silver
Mound Site, can provide models for determining the
labor involved with digging the pits, the tools and
methods that were used in that activity, the reduction techniques used as the nodules were removed,
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changes in the intensity of extraction activities over
time and the related domestic activities associated
with the quarry. Established evidence regarding
the use and distribution of the toolstones from both
locations could be similarly informative. More investigation is needed regarding GMC tool production and the role of the chert in subsistence strategies, trade and interactions among Native American
groups in the state and region, and in understanding
the seasonal rounds that may have involved an annual visit to the GMC Quarry.
For instance, at both the Lynch Site and the
GMC Quarry, there is little or no evidence of longterm occupation, which implies that such quarries
may have been “utilized more as a ‘supermarket’
for quarrying, removing and exporting the stone to
off-site workshop areas to be reduced before longdistance travel” (Heimstra 2008:7). Ahler (1986)
further suggested that groups likely camped nearby
while the quarrying activities took place. That is
entirely consistent with the early findings from the
1980 MNSAS surface surveys but will require more
field work to substantiate.
Other similarities between the Lynch Site and
the GMC Quarry have already been established: the
digging of the pits, the density of their occurrence

Figure 13. Remnants of pits at the Lynch Quarry (32DU526) in North Dakota, 2008. Photo by Archaeology & Historic Preservation Division, State
Historical Society of North Dakota.
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Figure 14. Lidar image exposing pits in the woods of the GMC Quarry
Site (21MW8).
on the landscape, the association of stone digging
implements, and the vast quantities of lithic debitage,
broken and discarded stone tools and modified
flakes. Field surveys at nearby sites in both locations also have revealed a large number of apparently broken and discarded chert artifacts from a
wide range of non-local lithic materials, many of
which may have been abandoned as new tools were
made (Heimstra 2008:18). Further investigations
and analysis regarding that pattern is certainly warranted.
The Lynch Quarry has one element that has
yet to have been reported at the GMC Quarry: the
presence of more than 50 large “anvil stones” found
scattered across the site, lying in between the pits.
These were boulders left as glacial deposits on the
landscape, used as platforms for the first step in the
bipolar reduction process immediately following the
removal of the KRF nodules from the pits. A piece
of KRF would be placed on an anvil boulder and
then sharply struck with a hammerstone to remove
a large flake before rotating the cobble 180 degrees
and striking the cobble again (Ahler 1986:54). At a

nearby site a similar anvil boulder was found, surrounded by approximately 45,000 flakes 10 cm deep
in a one-meter square area (Loendorf et al. 1984:12;
Ahler 1986:Figure 20b).
Such stones may also occur at the GMC Quarry,
but the poor visibility in the woods and the extensive
disturbance of the original site through agricultural
use have yet to reveal any similar large stationary
work platforms. A number of smaller, hand-sized
anvil stones have been found, however. It may simply be that the small nodules of GMC were able to
be readily broken open without the need of a larger
stone base. However, it may also be that the GMC
Quarry did not share the fortuitous presence of such
convenient rocks.
Directions for Future Research
Research involving the quarry site, its cultural role
and significance, the techniques used for extracting
the stone and the chert itself are still at the very earliest phases. There are many intriguing questions that
suggest themselves, including: At what point did the
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actual digging of pits begin at the GMC Quarry, and
how did the intensity of extraction activities vary
over time? How large an area was directly influenced by the presence of the chert quarry? Why do
each of the three regional quarries discussed here
and their nearby related sites show such a high percentage of artifacts made from non-local lithic materials? What is the significance of the co-occurrence
of GMC with other regional cherts? What accounts
for the apparent increase in endscapers of GMC at
Oneota sites? What evidence is needed to explore
the assumption that the GMC Quarry may have
been a significant annual gathering place for people
from different communities, with social and cultural
implications going beyond its value as a resource
procurement site? Was the quarry a significant and
regular stop on annual procurement rounds, perhaps
involving bison hunting parties?
A better understanding of the known source
area and the potential for workshops and habitation
sites near the quarry is a high priority for future investigations. There is also the potential to identify
which Native communities visited the quarry during which time periods, and how they managed an
economy that often included a variety of choices of
toolstone. This valuable chert coming from a specific place may be an important key to understanding the development of late precontact societies in
Minnesota, when this material was most intensively
utilized by certain Oneota villages and preferred for
specific uses. Its presence in certain contemporaneous locations may also become a key to recognizing
relationships among communities.
The GMC Quarry in scale and intensity of quarrying is unique for Minnesota, but as we indicated
may be substantially similar to the Knife River Flint
and Silver Mound quarries, where decades of established studies can suggest useful directions and
models for investigations. The unique circumstance
of having a single known source for the material and
very limited natural secondary distribution provides
a special opportunity for understanding the management of GMC across the state, along with related
cultural implications.
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