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Abstract

The Applied Anthropology Laboratories (AAL) at Ball State University conducted a data
enhancement project for archaeological resources in Benton County, Indiana for a FY2016
Historic Preservation Fund Grant (Grant #18-16FFY-03). This Historic Preservation Fund grant
project investigated the archaeological resources of Benton County, Indiana with a focus on the
southern half of the county. A total of 928.36 acres (375.69 hectares) of agricultural land was
surveyed and 115 new archaeological sites were recorded. The survey recovered 102 prehistoric
artifacts and 2161 historic artifacts from 13 parcels of land within Benton County. No human
remains were discovered as a result of this grant project. Cultural periods that are represented in
the artifact assemblage include precontact components dating to the Late Archaic, Middle
Woodland, and possibly the Early Archaic, in addition to Historic components. The average site
density recorded for the project area for precontact sites was one site per 14.07 acres and for
historic sites was one site per 13.65 acres.
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Introduction

The Applied Anthropology Laboratories (AAL) at Ball State University was awarded a
FY2016 Historic Preservation Fund Grant to survey portions of Benton County, Indiana. The
project involved a pedestrian survey of 928.36 acres of agricultural land. The main goals of the
project were to increase the site data base, refine the cultural chronology for the county
(particularly the Late Archaic which is predominant in the collector reported sites), examine
evidence for the early Euro-American settlement, resolve any inconsistencies found in the State
Historic Architecture and Archaeological Research Database (SHAARD), and provide updated
information for collector reported sites in SHAARD. Specifically, we hope to add to the
understanding of the various prehistoric cultural periods of the county based on the low number
of previously documented sites compared to the surrounding counties. We also hope to add to the
understanding of the Euro-American presence and Native American interaction in Benton
County. Benton County had 186 archaeological sites recorded in the State Historic Architecture
and Archaeological Research Database (Division of Historic Preservation and Archaeology
2007) database prior to this survey. This investigation focused on the southern portion of Benton
County.

The following research questions, while not exhaustive, guided this project.

1. What is the cultural chronology for Benton County?
a. Isthe prevalence of Late Archaic among collector reported sites a result of bias, or
representation of real pattern in precontact use of the Grand Prairie Natural Region?

2. What are the densities and distributions of archaeological sites in southern Benton County?
a. Are there patterns in the use of various ecologies through time?
b. Can this survey inform our knowledge of landscape change?
c. How does this compare to utilization of similar and different environments within the
Central Till Plains?

3. What is the average site density within the county?

4. s prehistoric occupation more extensive and/or more intensive at the ecotones between the
environmental zones?

5. What is the settlement pattern for Euro-American people in southern Benton County?



Background

Environmental Setting

To provide a framework for interpreting the data collected during this project, a review of
the natural and cultural setting was undertaken. The background information presented in this
report includes environmental and archaeological information concerning Benton County,
Indiana.

Location

The project area is located in Benton County (Figure 1), which has an area of 260,237
acres (105,314.18 hectares) (Barnes et al. 1989:1). For the proposed research, we targeted areas
in seven townships within the Till Plain region in the southern half of the county (Figure 2 and
Figure 3).
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Figure 1: Benton County within the state of Indiana (based on Yellowmap World Atlas
2015).
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Figure 2: Benton County within the Central Till Plain (based on Gray and Sowder 2002).
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Figure 3: Benton County within the Iroquois River, Middle Wabash-Little Vermillion
River, and Tippecanoe River Watersheds (Indiana Department of Natural Resources
1975).

Geology

The structural framework of Indiana is divided into three general areas: the Illinois and
the Michigan Basins which are separated by the Cincinnati Arch and its branches of the Findlay
and Kankakee Arches (Gutshick 1966:9). Benton County is located within the Tipton Till Plain
of the Central Till Plains, a nearly flat to gently rolling glacial till plain (Schneider 1966:41).

The Tipton Till Plain can then be divided into smaller bedrock physiographic units. The
project area is within one of those units known as the Rensselaer Plateau (Schneider 1966:54).



The Rensselaer Plateau occupies more than three quarters of Benton County. This bedrock unit is
described as being physiographically distinct from other physiographic belts that are found in
more southern regions of Indiana (Schneider 1966:55). Attica, Liston Creek, and Kenneth are the
documented bedrock cherts in the region around Benton County (Figure 4).
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Figure 4: Chert Outcrop Locations in Indiana (digitized by Brad Painter from Cantin
2008) and Illinois (DeRegnaucourt and Georgiady 1998).

Stratigraphically, Attica chert (Figure 5) is a member of the Muldraugh Formation of the
Borden Group of the Mississippian Period (Cantin 2008:15). Also known as iWabash Greeno
and filndependenceo, Attica chert is described as being blue-green in color with blue-grey
streaks, bands and mottles (Cantin 2008:11-12). When heat treated, Attica chert takes on a purple
color with pinkish bands and streaks (Cantin 2008:12). Texture is variable, ranging from fine-
medium to medium coarse; luster is generally usually dull to slightly glossy (Cantin 2008:12).
Fossil inclusions are rare with the exception of microscopic sponge spicules; however crystalline
vugs have been encountered (Cantin 2008:12). Temporally, Attica chert is found in all cultural




periods in Indiana however little use is documented for Woodland and Mississippian periods in
Indiana (Cantin 2008:13).
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Figure 5: Example of Attica Chert from the Center for Social Research Chert Collection
(Stelle and Duggan 2003).

Liston Creek chert (Figure 6) is both a nodular and bedded chert found in Liston Creek
limestone which is a member of the Wabash Formation, Niagara Series, of the Silurian System
(Cantin 2008:54). Liston Creek chert is always grey in color, but the shade of grey varies from
very light to medium grey. As it weathers, Liston Creek chert can develop tan or brown patches.
All these variations in color can occur within one sample. Textures of Liston Creek chert can be
coarse to medium fine. Small calcitic or siliceous speckles are found within this chert type.
These specks are most likely small fossils; however, the spots are too small to be determined as
such. Liston Creek Chert was used heavily by prehistoric groups (Cantin 2008:55).

Kenneth chert (Figure 7) is a bedded chert found in Kenneth limestone which is a
member of the Salina Formation of the Silurian System (Cantin 2008:46). Kenneth chert is
known to be white to light grey in color, with light to dark grey and, or brownish-grey patches.
These color variations can all be present within one sample. When weathered, Kenneth chertds
appearance and texture become chalky white. Fossils are found within Kenneth chert, however
the fossils are mostly fisiliceous blobso (Cantin 2008:47). Information on the usage of Kenneth
chert is limited. Cantin (2008:48) notes that Kenneth chert should be archaeologically found
throughout the Tipton Till Plain region.



Figure 6: Example of Liston Creek Chert from the Ball State University AAL Chert
Collection (photo by Ball State University).

Figure 7: Example of Kenneth Chert from the Center for Social Research Chert Collection
(Stelle and Duggan 2003).



The close proximity of Benton County to Illinois chert sources (Figure 4) has led to
several types of Illinois chert being encountered during this survey. The closest Illinois chert
outcrops are Harmilda and Elwood-Joliet located in DuPage and Will Counties respectively.
Closely related to Elwood-Joliet chert are Blanding and Burlington cherts, which overlap in
several classificatory properties along with Glacial Till chert (Stelle and Duggan 2003). The
Blanding chert outcrop is located in Jo Davies County and Burlington chert outcrop is in Jackson
County.

Blanding chert (Figure 8) is a medium to medium fine texture Mississippian Period chert
that is dull in luster and naturally occurs in northwestern Illinois. Blanding chert can range from
white to gray in color with pale yellowish, brown, or orangish streaks and faint banding (Stelle
and Duggan 2003). Heat treatment of Blanding chert can cause the color to move to pink tones
and the luster becomes more satin-like. Fossil fragments of sponge spicules, corals, and crinoid
columnals are found frequently in the contrasting colors (Stelle and Duggan 2003).

Burlington chert (Figure 9) is a bedded Mississippian Period chert derived from the
Burlington Limestone Formation occurring in the west-central region of southern Illinois
(Koldehoff 1985:12). Burlington chert commonly has a base color of white to gray to tan with a
waxy luster and can occasionally be mottled or banded (Stelle and Duggan 2003). Heat treatment
of Burlington chert is frequently encountered and changes the base to a pure white or very light
pink color. Fossil present in Burlington chert can include sponge spicules, brachiopods,
bryozoans, corals, and crinoid columnals (Stelle and Duggan 2003). Due to the medium to fine
texture and the enhanced flaking properties from heat treatment, Burlington chert was often
selected for biface production (Koldehoff 1985:12; Stelle and Duggan 2003).

Elwood-Joliet chert (Figure 10) is a medium texture Mississippian Period chert that is
dull in luster and is naturally occurring in northeastern Illinois. Elwood-Joliet chert white to gray
in color and contains small iron pyrite structural inclusions (Stelle and Duggan 2003). Fossil
inclusions present are sponge spicules, brachiopods, bryozoans, and crinoid columnals. Other
inclusions present in Elwood-Joliet chert are druse and limestone, which can make the chert
appear sugary under magnification (Stelle and Duggan 2003). Heat treatment effects on color
and luster of Elwood-Joliet chert is unknown.



Figure 8: Example of Blanding Chert from the Center for Social Research Chert Collection
(Stelle and Duggan 2003).

Harmilda chert (Figure 11) is a Silurian chert that is a member of the Silurian System
occurring in DuPage County, Illinois. The luster of Harmilda chert ranges from dull to waxy
corresponding to the variable texture with semi-translucent regions being fine to medium grained
and waxy, while the opaque regions are medium to course grained and dull (Stelle and Duggan
2003). Few fossils are present in Harmilda chert, sponge spicule inclusions can be found in the
semi-translucent regions and crinoid casts can be found in the opaque regions. Heat treatment
causes Harmilda chert to turn a red or reddish brown color and the luster is enhanced weakly
(Stelle and Duggan 2003). Harmilda chert tends to overlap visually with Kenneth and other
Silurian aged cherts from Indiana.



Figure 9: Example of Burlington Chert from the Center for Social Research Chert
Collection (Stelle and Duggan 2003).

Glacial History

Modern Indiana has been shaped by the cumulative effects of repeated glacial, and inter-
glacial, stages starting some 2.6 million years ago at the beginning of the Pleistocene (Fullerton
1986; Shurig 1970:6). The glaciers were formed in the upland east area near the Hudson Bay and
spread out across the North American continent, reaching its farthest point in the Wabash and
Ohio Valleys T south of the 38th parallel T farther than anywhere else in the Northern
Hemisphere during the Pleistocene Epoch (Wayne 1966:21). Each new glacial advance
transported tons of glacial drift that reshaped the surface of Indiana. The current homogenous
appearance of Indianads central region is misleading because underneath the surface lies a
blending of bedrock and glacial drift that indicates its volatile glacial past.
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Figure 10: Example of Elwood-Joliet Chert from the Center for Social Research Chert
Collection (Stelle and Duggan 2003).

Evidence of glacial events that occurred prior to ~240,000 years ago are difficult to
identify across the midcontinent, including Indiana. These earliest glacial events collectively are
referred to as the Pre-Illinoian Stage (e.g., Fullerton 1986). During this time, regional
hydrological systems underwent drastic alteration under the influence of the various ice sheets.
The modern Ohio River drainage, which formed around 300,000 years ago, is the amalgamation
of portions of various ancestral drainage reaches including the Teays, Steubenville, Manchester,
and Marietta rivers (among others) (Hansen 1995; Ray 1974; Shurig 1970). Pre-Illinoian
glaciation was also responsible for some of the deepest valley-cutting processes during the
Pleistocene and deposits of glacial drift as deep as 75 to 100 feet can be found throughout parts
of northern and central Indiana (Wayne 1966:32).
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Figure 11: Example of Harmilda Chert from the Center for Social Research Chert
Collection (Stelle and Duggan 2003).

Interglacial events, characterized by warming climates and retreating glaciers, represent a
time of intensive erosional and depositional processes that shaped the landscape and led to deep
soil development. Following Pre-1llinoian glacial advances, the Yarmouth interglacial occurred
and lasted ~200,000 years (Melhorn 1997:18).

At ~240,000 years ago, glaciers began to advance once again during the Illinoian Stage
(Fullerton 1986; Wayne 1966:32). These glaciers advanced farther south into the Northern
Hemisphere than any previous stage. The terminal glacier margin fluctuated at least three times
from its origin in the Lake Michigan Lowland to just south of the 38th parallel (Wayne
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1966:33). Each fluctuation resulted in the deposition of till and outwash sediments that are
distinguishable based on degree of oxidation and mineral and biogenic composition. Between
140,000 and 90,000 years ago, the Sangamon interglacial has been identified in Indiana which
separates the Illinoian and Wisconsin glacial events (Wayne 1966:34). The most recent
glaciation, the Wisconsin Stage, began its encroachment into Indiana from the northeast 90,000
years ago and produced various deposits including the Trafalgar Formation (Wayne 1966:34).
The glacier was approximately 1,700 feet thick in certain areas (Wayne 1966:27).

Portions of southern and central Benton County contain deposits associated with the
Cartersburg Till Member (Figure 12), which is part of the Trafalgar Formation (Wayne 1966:26).
The Trafalgar Formation is primarily composed of massive calcareous conglomeritic mudstones
(a compact but poorly cemented sandy, silty, matrix) with scattered beds of gravel, sand and silt
(Wayne 1963:45).

Unconsolidated sediments overlie the Trafalgar Formation in some areas and were
deposited extraglacially as the Atherton Formation (Wayne 1963:31, 1966:26). These sediments
of gravel, sand, silt, and clay were derived primarily from glacial outwash and were sorted and
deposited by meltwater currents, wind action or in the quiet waters of glacial lakes (Wayne
1963:31, 1966:26). Most of the Atherton Formation sediments in the project area in the northern
portion of the county would belong to the outwash which drained to the Kankakee Basin and
Aeolian dune facies (Wayne 1966:26; see Figure 12). The movement of glacial ice through the
Lake Michigan and Kankakee basins deposited more till which eventually formed the Valparaiso
Moraine and the melt created Lake Chicago (Wayne 1966:36). Stable dunes were created by the
formation and recession of Lake Chicago into present day Lake Michigan. The remaining portion
of central to southern Newton County is characterized by lacustrine facies and Paleozoic rocks.
This facies consists of stratified fine- to coarse-grained sediments which were deposited in sheets
by glacial meltwater current in valley fill (Wayne 1963:32).

Unconsolidated sediments overlie the Trafalgar Formation in some areas and were
deposited extraglacially as the Atherton Formation (Wayne 1963:31, 1966:26). These sediments
of gravel, sand, silt and clay were derived primarily from glacial outwash and were sorted and
deposited by meltwater currents, wind action or in the quiet waters of glacial lakes (Wayne
1963:31, 1966:26). All of Benton County is comprised of the Catersburg Till Member, which
consists of stratified course-grained sediments deposited by glacial meltwater, with a small
portion of northern Benton consisting of Pleistocene and Tertiary Formations (Wayne 1963:32;
see Figure 12). The Cartersburg Till Member belongs to the Trafalgar Formation which was
deposited during the Wisconsin Age (Wayne 1963: 28).
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Figure 12: Location of Benton County and the Cartersburg Till Member (based on Wayne
1966:26).
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During the Wisconsin Age, two main ice advances, which covered about two-thirds of
Indiana 21,000 years ago, deposited groups of tills, consisting of outwash sand and gravel, which
resulted in the Trafalgar Formation. After the active ice margin had melted, the entire lobe in
central Indiana ceased to move; the outwash plains, kames, and moraines are evidence of an
active glacier, but the esker(s) troughs are evidence of stagnant ice (Wayne 1963:36).

Physiography

Gray (2000) and Gray and Sowder (2002) map the county within the Iroquois Till Plains
of the Central Till Plain Region (see also Schneider 1966) (Figure 13). The county is generally
level and covered by gently sloping ground moraines variously named the Nebo-Gilboa Ridge,
Chatsworth Moraine, Cropsey Moraine, and the Crawfordsville Moraine (Barnes et al. 1989:1).
The Tipton Till Plain, which includes outwash plains, is an area of low relief with extensive
areas of ice-disintegration features and much of the existing topography has been modified over
the past 12,000 years by prevailing westerly winds (Schneider 1966:41-52). The county is
drained by five main streams: Big Pine Creek, Mud Pine Creek, Sugar Creek, Mud Creek and
Carpenter Creek (Schneider 1966:52).

Soils

The majority of soils found in Benton County are a product of their location upon nearly
level and gently sloping ground moraines, or, in some cases, their location upon more strongly
sloping end moraines. There are 10 soil associations mapped within Benton County (Table 1).
Soil associations on floodplains and till plains (Montemorenci-Miami-Chalmers and Bryce-
Swygert, consistent with Miami-Miamian-Xenia, Drummer-Toronto-Wingate, Gilford-Maumee-
Sparta, and Sawmill-Lawson-Genesee in STATSGO) (USDA/NRCS 2002) represent a small
percentage of the county. Soil associations on outwash plains (Chalmers-Lisbon-Drummer and
Drummer-Comfrey-Tippecanoe, consistent with Drummer-Toronto-Wingate, Saybrook-
Drummer-Parr, Warsaw-Lorenzo-Dakota, Barce-Montimorenci-Drummer, Gilford-Maumee-
Sparta, Wolcott-Odell-Corwin, and Morley-Markham-Ashkumin in STATSGO) also account for
a small percentage of Benton County. Soil associations that form glacial till (Corwin-Odell-
Chalmers and Montmorenci-Miami-Chalmers consistent with Gilford-Maumee-Sparta and
Miamia-Miamian-Xeniain in STATSGO) account for the second largest percentage in Benton
County. The largest percentage of soil associations in Benton County form moraine landforms
(Gilboa-Chalmers,Elliot-Ashkum-Selma, and Corwin-Odell-Chalmers consistent with Saybrook-
Drummer-Parr, Wolcott-Odell-Corwin, and Barce-Montmorenic-Drummerin in STATSGO)
(Barnes et al. 1989:9-16). In 2002 the USDA revised their soil associations when producing
STATSGO (USDA/NRCS 2002). Those soil associations are shown in Figure 14.
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Figure 13: Physiographic divisions and survey areas in Benton County

16




The locations of survey areas show large scale variability in their soil associations as 38
soil series are reflected in tested area. The majority are poor or somewhat poorly drained soils.
Silt loam textures are predominant, followed by silty clay loam then clay loam soils. Overall, the
textures tend towards the finer grain sizes. Soils are classified into seven soil great groups
according to Soil Taxonomy: Argiudolls, Endoaquolls, Haplosaprists, Endoaqualfs, Hapludalfs,
Humaquepts, and Udipsamments (Figure 15). These can generally be associated with primary
soil forming factors consistent with prairies (i.e., Mollisols), wet prairies (aquic Mollisols), high
organic content (Histisols), wet forest soils (aquic Alfisols), forest soils (Alfisols), wet
accumulating/young landforms (aquic Inceptisols), and young/accumulating dune formations
(Entisols) (USDA/NRCS 2015a, 2015b).

Mollisols are most common across the county with wet prairie constituting a slightly
larger proportion. The juxtaposition over short distances between soil forming factors associated
with dry versus wet prairies creates very fine scale mixes of different ecological resources. This
mix is supplemented by the forest soils (Alfisols) in clusters and linear concentrations across the
northern and eastern portions of the county. Dry forests predominate with wet forests focused
primarily in the eastern third of the county. While not a perfect proxy for precontact
environments, these soil classifications should capture variability in the dominant soil forming
factors (climate, biota, topography, and parent material) for the last several centuries to millennia
(Figure 15) (USDA/NRCS 20153, 2015b).

Water Resources

Precipitation is the primary source of surface water for Benton County (Hale 1966:92).
Eight to 20 percent of precipitation becomes surface water as it collects in rivers, streams, lakes,
and reservoirs (Bechert and Heckard 1966:100). The flow or fidischargeo of rivers fluctuates
greatly throughout seasons and over years. The maximum discharge is experienced during the
late winter and early spring. Melt water from snow and increased precipitation at this time
increases the discharge so much that at times flooding becomes a serious concern. Minimum
discharge occurs during the summer and fall due to the effects of evapotranspiration with
roughly two-thirds of precipitation lost due to this process. In contrast, maximum use of water
also occurs during the summer and fall resulting in occasional drought (Hale 1966:94-95).

The remaining eight to 16 percent of precipitation percolates through the aeration zone of
soil and rock until it reaches the water table where it becomes ground water (Bechert and
Heckard 1966:100). Ground water moves laterally until it reaches a lower elevation. Eventually
ground water will become surface water when it reaches an outlet (Bechert and Heckard
1966:110).
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Table 1: Benton Soil Associations (Barnes et al. 1989).

L _— % of
Association Description Landforms
County
Barce- . Very deep, moderately well drained soils consisting of loams and silty material, nearly level or Ground and end
Montemorenci- . . . . . . 8%
gently sloping, formed in loamy outwash; on ground moraines and end moraines. moraines
Drummer
Drummer- Silty soils that are nearly level and gently sloping, are poorly drained, very poorly drained,and  Floodplains, outwash
Toronto- moderately well drained, and formed in silty deposits and outwash and in alluvium and terraces, and outwash 13%
Wingate outwash; on flood plains, outwash terraces, and outwash plains. plains
Gilford- . . . . Till plains, moraines,
Deep, nearly level to strongly sloping, well-drained and excessively drained, moderately coarse .
Maumee- - . : b . outwash plains, and 2%
textured soils on till plains, moraines, outwash plains, and terraces
Sparta terraces
Miami-Miamian- Deep, gently sloping to steep, well drained and moderately well drained soils; formed in thin N
- . S Glacial till 2%
Xenia loess and underlying glacial till.
Morley- . . . .
Markham- Gently sloping to steep, we_II_ dralned to _moderately we_II drained, deep soils that have Outwash plains 5%
moderately slow permeability; formed in outwash plains
Ashkum
Sawmill- Deep, well drained to very poorly drained, early level soils formed in alluvium; formed in
Lawson- P, . y poorly ' y ' Loamy alluvium 0.50%
loamy, alluvium on floodplains,
Genesee
Saybrook- Very deep, nearly level or gently sloping, poorly drained to moderately well drained, N .
- . . . L Glacial till plains 46%
Drummer-Parr  moderately fine or medium textured soils that formed in loamy outwash over glacial till
Swygert-Bryce-  Somewhat poorly drained soils, nearly level to gently sloping, moderate sloping; formed in Ground and end 150%
Chatsworth clayey till or clayey sediments on ground moraines and end moraines. moraines '
Warsaw- Well-drained soils, nearly level or gently sloping, moderately well-drained, medium textured Outwash plains and river 11%
Lorenzo-Dakota  soil; form in outwash plains and river terraces terraces
Wolcott-Odell- Deep, nearly level, very poorly drained and somewhat poorly drained, medium textured soils, Outwash plains, lake 11%
Corwin on outwash plains, lake plains and terraces plains, and terraces
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Figure 14: Soil Associations in Benton County (USDA/NRCS 2002).
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Figure 15: Soil Groups and Survey Areas within Benton County, Indiana (USDA/NRCS
2015a).

The Wabash River, which lies in western Indiana and southeastern Illinois is the major
water source running closest to Benton County (Bechert and Heckard 1966:92-93). The Wabash
River, the longest in Indiana, drains two-thirds of the stateds runoff water, carrying it southwest
until it reaches the Ohio River (Bechert and Heckard 1966:92). Within the Benton County
proper, five main streams (Big Pine Creek, Mud Pine Creek, Sugar Creek, Mud Creek, and
Carpenter Creek) provide drainage. While the Soil Survey of Benton County doesnot list any
lakes or ponds in Benton County, the Indiana Department of Natural Resources Fish and
Wildlife Indiana Lake Listing has one major manmade lake, Lake Boswell, and one major
manmade pond, Fowler Pond (DNR Fish and Wildlife Lake Listing 2007:1).
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The water supply for Benton County is primarily ground water. The principal sources of
water are deposits of sand and gravel near streams and layers of sand and gravel intermixed with
glacial till, which overlies the Lower Mississippian bedrock (Barnes et al. 1989:2). In the
northeast and southeast corners of the county and in select areas along the southern boundary, the
underlying bedrock is Upper Devonian black shale and a poor source of ground water (Barnes et
al. 1989:2).

Water resources are extremely important to both prehistoric and historic human
habitation patterns. Due to Benton County being mostly comprised of level and gently sloping
ground moraines, the aquifers in this region are poor sources of ground water. The county has
installed public water system near Ambia, Boswell, Earl Park, Fowler, Otterbein, and Oxford
(Barnes et al. 1989:2). With only 95 percent of Benton County consisting of cropland and
permanent pasture, the water system is principally supplies the developed areas of Oxford,
Otterbein, Fowler, and Boswell (Barnes et al. 1989:3).

Climate

The modern climate of Indiana is described as a humid, mesothermal-microthermal,
continental climate (Newman 1966:171; see also Eichenlaub 1979 and Woods et al. 2003). This
refers to Indianads generally humid climate with cold winters and warm summers (Newman
1966:171). In northern Indiana specifically, the climate is microthermal and includes cooler
temperatures similar to those farther north and east (Newman 1966:171). Eichenlaub (1979)
places this portion of the state within the Great Lakes climate region with the attendant influence
of the lake on temperatures and precipitation. Further, Eichenlaub (1979:194, Figure 53)
classifies the county as humid continental (Dfb) following the Képpen Climate Classification
System. This climate is described as containing cold and dry winters and mild and moist
summers (see also Schaal 1966:166). Benton County is characterized by a coefficient of
continentality of approximately 45-46 (Eichenlaub 1979:56) which is a measure of the strong
influence of Lake Michigan on local climate. Without Lake Michigan, northern Indiana would be
much colder during the summer months due to the moisture in the air retaining heat, but the
proximity to the lake also means that surface winds in the area are higher comparatively to other
areas of Indiana (Schaal 1966:169).

Average rainfall for Benton County is 37 inches a year while average snowfall is 25
inches a year (Barnes et al. 1989:2; see also Woods et al. 2003). The mean minimum January
temperature is 0 degrees Fahrenheit while the mean maximum January temperature is between
36 to 38 degrees Fahrenheit (Schaal 1966:162). Summer temperatures vary accordingly with
intense heat, the mean minimum July temperature is 62 to 64 degrees Fahrenheit and the mean
maximum July temperature is between 86 to 90 degrees Fahrenheit (Schaal 1966:162; see also
Eichenlaub 1979).
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Benton County is entirely within Level IV Ecoregion 54a (Figure 16) of the
Illinois/Indiana Prairies (11P) which is part of the Central Corn Belt Plains (CCBP) Level IlI
Ecoregion 54 (Woods et al. 2003). Mollisols, primarily Aquolls, dominate the CCBP (Woods et
al. 2003; see also Figure 15). Minor climatic properties may be influenced by natural features
within the landscapes, creating variably hospitable small scale climatic zones. These features
would have affected prehistoric and historic utilization of the local environment and created
small scale preferential or detrimental climactic conditions. Newman (1966:174-176) refers to
these areas as fimeso-climateso and states that they are mainly caused by changes in wind
patterns as a result of natural landforms such as major river valleys, the shore area around large
lakes, high plateau areas and springs. These meso-climates, though very difficult to describe
retroactively, may have played a part in the habitation patterns among prehistoric peoples.

The modern climate of Indiana is not an accurate reflection of the climate over the last
12,000 years. As other archaeologists have noted (e.g. King 1993:236), the reconstruction of
paleo-climates has been hampered by ambiguous climatic data that have been used to support
conflicting interpretations. Climatic change has been documented and can be discussed in
generally accepted terms.
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Figure 16: Level 1V Ecoregions (Woods et al. 2003) for Northwest Indiana
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Biotic Communities
Flora

As the climate shifted in Indiana after the end of the Pleistocene, so did the plant species.
Figure 17 presents the transformation of the vegetative sequence constructed by Shane and
adapted by Don Cochran (Cochran and Buehrig 1985:9, after Shane 1976; see also Bond et al.
2001; Shane et al. 2001) to reflect the general changes that took place within the region since the
retreat of the glacial ice. Shane (1976, Shane et al. 2001) discusses regional changes within the
Ohio Valley that have broad scale implications for the U.S. Midwest and Great Lakes regions.
The trends identified were a relatively rapid and dramatic change in vegetation from open
parkland to closed forest was the result of a rapid acceleration in the rate of warming (Whitehead
1997:105).

Figure 17 is a regional generalization and does not cover the project area specifically. It
should be emphasized that vegetation varied greatly over time and space, and the introduction
and extinction of species across Indiana produced a forest with mixed vegetation (Whitehead
1997:105). Vegetative responses to the expansion of prairie and the drying of the climate have
not been universally recorded in sediments for the Great Lakes Region, but it has been found in
Indiana and Illinois (Holloway and Bryant 1985:236-237).
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Figure 17: Vegetation Sequence of Central Indiana (Cochran and Buehrig 1985:9, after
Shane 1976).

Utilizing historic documents, more detailed descriptions of the vegetation in northern
Indiana can be given. Petty and Jacksonds (1966) study of the natural vegetation of Indiana in
1816 shows Benton County as dry prairie interspersed with wetlands (Petty and Jackson
1966:284). This combination of wetlands and prairie created soils that were ideal for agriculture
through accumulation of organic matter and nutrients in the topsoil (Petty and Jackson 1966:288-
292). To get the dark and fertile soil characteristic of Benton County requires centuries of
production. With cool-season and warm-season plant species, the prairie was biologically
productive and supported large herds of buffalo (Petty and Jackson 1966:289). Early settlers
assumed the prairie was infertile due to the lack of trees and few attempted to till the hardened
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soil. Extensive cultivation of the prairie was impossible until the development of the steel plow
circa 1840 (Petty and Jackson 1966:290).

Prairie is normally divided into three general types: wetland prairie, upland prairie, and
areas were grassland and forest met (Petty and Jackson 1966:290). Benton County is comprised
mainly of wetland prairie and upland prairie. Indian tribes periodically used fire to drive game
and to maintain grassland which attracted Buffalo herds. Five prairie community types have been
identified in Benton County. These types included big bluestem, little bluestem, prairie dropseed,
poverty grass-bluegrass, and slough grass. The distribution of these types is controlled
principally by soil drainage (Petty and Jackson 1966:291). Big and little bluestem species are of
the greatest importance and have the most expansive extent. Big Bluestem communities
dominate lower moist slopes and are the most noticeably abundant prairie type in Indiana.

The historic Prairie Peninsula of northwest Indiana once covered 13 percent of the
Indiana landscape. In more recent times, prairie lands predominantly are found in designated low
maintenance areas such as settlement-era cemeteries, and along highways and railroads. While
prairie lands often appear to be simple grasslands, they are a complex system of plants and
animals. The development of prairies played a large part in the fertility of both Indiana and the
United States as a whole. The species of plants that constituted the historic prairies were a mix of
both northern and southern species. Due to different growth rates and seasonal variation, prairies
provided year-round resources and also possessed fertile soils (Petty and Jackson 1966:288-289).
Six of the AAL survey areas (SAL, 2, 3, 10, 11, and 13) were within the dry prairie in Benton
County, five (SA4, 7, 8, 11, and 12) were in the wetlands, and two survey areas (SA 5 and 9)
were in both dry prairie and wetlands (see Figure 18). The intermingling of dry prairie and
wetland may have fluctuated in the deeper past. The boundaries of the dry prairies and wetlands
undoubtedly has fluctuated in the past.

In Indiana, wetland vegetative communities are advantageous for humans because of the
wildlife and the plant life they house (Meyers 1997:69). Indiana wetlands display the highest
diversity of life among local habitats, including providing refuge for many endangered species.
Wetland areas include swamps, bogs, fens, marshes, seep springs, sloughs, bottomlands,
potholes, wet meadows or prairies, and most areas are situated along the margins of lakes,
reservoirs, rivers and streams. Wetlands offer ways for humans to control water-based resources
and indeed the resource of water itself. Wetland communities are decreasing within Indiana due
to the expansion of agricultural and wind farms (Taylor 2009:3), but they can still be found
within places like Benton County (Meyers 1997:67). Prehistorically, wetlands would have been
economically important, and potentially attracted people from atypical distances seasonally
(Surface-Evans 2015). The fluctuations of surface moisture seasonally and through the centuries
would have exerted a great influence on prehistoric activity distributions.
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Figure 18: Pre-Euro-American Settlement Vegetation after (Petty and Jackson 1966).
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Fauna

A range of animal species lived in Indiana during the late Pleistocene through Holocene.
Various Pleistocene age fauna are known from Indiana including bison, giant beaver, caribou,
Virginia deer, dire wolf, wapiti, horse, mammoth, mastodon, musk-ox, peccary, sloth and
perhaps moose (Lyon 1936; Moodie 1929). More recent investigations have expanded this list to
include moose, caribou, black bear, giant short-face bear, giant tortoise, white-tailed deer,
Canada goose, armadillo, jaguar, sabertooth tiger and camel (Richards and Whitaker 1997:156).
By at least 10,000 years ago, many of the larger mammalian species went extinct for reasons that
are still debated.

In 1816, an estimated 66 mammalian species were present in Indiana (Mumford
1966:475). Some of the common mammals found in Indiana include opossum, eastern cottontail,
eastern chipmunk, white-tailed deer, beaver, deer mouse, white-footed mouse, meadow vole,
pine vole, muskrat, southern bog lemming, Norway rat, coyote, red fox, gray fox, raccoon, long-
tailed weasel, various species of squirrels, mice and shrews. Twelve species are listed as
exterminated from Indiana and include bison, wapiti, porcupine, gray wolf, red wolf, black bear,
fisher, eastern spotted skunk, wolverine, river otter, mountain lion and lynx (Mumford
1966:475).

Historic sources also report a large variety of other fauna in Indiana. Webster (1966:455-
473) identifies 366 species of birds. A total of 177 fish have been identified in the state
(Gammon and Gerking 1966:401-425). Approximately 200 species of mollusks and 400 species
of crustaceans occurred in Indiana waters. Approximately 82 species of amphibians and snakes
have been identified (Milton 1966:426-451). The species can be subdivided into 19 species of
salamanders, two species of toads, 11 species of frogs, six types of lizards, some 30 types of
snakes, and 14 turtle varieties (Milton 1966:426-451).

Summary

As the ecological and natural setting of the project area evolved over the last several
thousand years, human settlement would also have adapted. Settlement and use of resources
within the project area would have been influenced by potential plant and animal resources and,
conversely, may have influenced changes in flora and fauna (Delcourt and Delcourt 1991:87-89).
The diversity of habitats that existed in the project area would have attracted prehistoric
populations for the variety of natural resources available including food, water, and raw
materials for the production of tools, clothing, adornment and shelter.
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Archaeological Background

In this section, the archaeological background of Benton County is reviewed. The
background information was analyzed for data relevant to an understanding of archeological
resources expected to be found during this investigation both in terms of the types and densities
of archaeological data, as well as the history of the landscape. A new records review was
conducted at DHPA by Kevin Nolan on July 5, 2016. The results of this review are presented in
Table 2, which provides the references for previous surveys as well as the number of surveys
conducted and those successful in locating sites.

The earliest investigations in Benton County were due to the construction or
improvement of these major roadways. From 1973 to 1999, 88 percent (n=37) of the 42
investigations were related to highway improvement or construction and were conducted either
by the Archaeological Resource Management System (ARMS), the Indiana State Highway
commission, or by other CRM firms (Armstrong 1980; Anuszcyk 1983a, 1983b, 1983c, 1983d,
1983e; Burkett 1983a, 1983b, 1983c, 1983d, 1983e; Carson 2003, 2007; Cochran 1979, 1984;
Conover 1985a, 1985b; DeRegnaucourt 1977, 1982; Dietrich 1985; Evans 1988; Gaw 1993;
Helmkamp 1991, 1992; Hicks and Carino 1978; Hicks and Cochran 1978; Kolbe 1992; Pace
1987; Poppe 1993; Ritchey 1991; Scuoteguazza 1995; Tomak 1979a, 1979b, 1979c; West 1988).
The investigations were in advance of several projects related to bridge and on-ramp
construction for US 41, US 53, and 1-65 which all provided greater access between rural and
urban areas (Taylor 2009:15).

The next trend for archaeological investigation was the construction of cellular towers.
From 2001 to 2013, Greenhouse Consultant Inc., University of Illinois, and the Archaeological
Consultants of Ossian conducted various investigations in Bolivar, Center, and Richland
Townships for the construction of cellular towers and associated facilities (Greenhouse et al.
2001a, 2001b, 2001c; McGowan 2013a, 2013b; Stillwell 2004a, 2005, 2007, 2015).

Recently, installation of green technologies, primarily wind farms and ethanol plants, has
fueled another increase in archaeological survey for the county. Benton Countybs level terrain is
conducive for the generation of high winds, especially in Center Township around the town of
Fowler (Jackson 2013, 2014). Alternative energy methods and wind farms were first introduced
in Benton County in 2007 and it is projected that more and more farmers will opt for the
installment of wind turbines. As of 2016, six Phase 1a surveys have been conducted in Benton
County related to installment of wind turbines for two wind farms including the BP Alternative
Energy Wind Farm and Fowler Ridge Wind Farm (Carson and Plunkett 2007; Hall and Smith
2009; Hall et al. 2007; Jackson 2013, 2014; Johnson and Poulton 2007). As of 2016, more than
65,000 acres of private land were surveyed in Benton for wind turbine installation (Division of
Historic Preservation and Archaeology 2007). Since 2007, the presence of wind farms in Benton
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County has brought over 95 new jobs to the county. Benton County has 560 wind turbines and
the income from the wind farms has allowed the council and commissioners to pay off the
counties debts and further develop their communities. With the presence of new workers, the
housing market and local businesses have experienced an increase of income and county
residence have lower property taxes (Benton County Indiana 2009).

Following Swihart and Nolan (2013, 2014), results of archaeological surveys presented in
Table 2 are segregated by civil townships, which are shown in Figure 19. The Positive column
indicates the number of surveys that encountered artifacts and reported sites. The S/P column is a
ratio of the number of surveys conducted by the number of surveys that were positive. The P/S
column is a ratio of the number of positive surveys to total surveys. These ratios give an
approximate index of the average density of the archaeological record in the county and in each
civil township. The results show that sites are encountered in about 1 in every 4.30 surveys in
Benton County with an average positive density of 0.23. Prior to the current survey, 186 sites
(Volume 2, Appendix A) had been recorded in Benton County. Summaries of site components
and projectile points recovered from the area are presented in Table 3, Table 4, and Table 5).

The information in Table 2 and Figure 19 shows the highest frequency of surveys in
Center, Parish Grove, and Richland Townships, mostly due to the development and installation
of highways, bridges, and wind farms. The townships with the least amount of surveys (Bolivar,
Hickory Grove, Oak Grove, Parish Grove, Pine, and Union) have limited development outside of
farmland, which could account for the lower number of mandatory surveys. Gilboa, Richland,
and York townships have the highest density of positives with 100 percent of surveys in Gilboa
encountering sites and at least 40 percent of surveys in Richland and York encountering sites.
Bolivar and Parish Grove Townships have the lowest density of positives with 10 percent or less.

With a ratio of 1 positive survey for every 4.30 CRM projects (Table 2), Benton County
exhibits low relative abundance of archaeological resources compared to an S/P ratio of 2.8, 2.7,
1.94, and 2.94 for Jasper, Dearborn, Hamilton, and Newton Counties, respectively (Leeuwrik et
al. 2016; Macleod et al. 2015; Swihart and Nolan 2013, 2014). This figure reflects the relatively
infrequent number of archaeological investigations that have taken place in Benton County
compared to counties like Hamilton in central Indiana, Dearborn in southern Indiana, and
Montgomery in west central Indiana (James and Cochran 1985; Macleod et al. 2015; Murray et
al. 2011; Swihart and Nolan 2013: Table 3, 2014:Table 2). The low frequency of development
and construction in Benton C