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Executive Summary 
 

On June 8th and 9th, 2023 Ohio Valley Archaeology, Inc. (OVAI) performed a geophysical 

survey of the grounds around the Wilson Bruce Evans Home in Oberlin, Ohio. This survey was 

conducted on behalf of the Wilson Bruce Evans Home Historical Society. The goal of this survey 

was to see if previously existing outbuildings associated with the home can be detected by 

geophysical survey instruments. At the time of the survey, the grounds were mowed grass.  

Three different types of geophysical survey instruments were employed in the search for 

outbuildings and other features: a magnetometer, a ground penetrating radar, and an 

electromagnetic induction meter. All three instruments were used to survey an area of about 0.10-

ha (0.27-ac.) focused on the grounds behind the Wilson Bruce Evans house. An 1893 Sanborn Fire 

Insurance map shows the location of one outbuilding in this area, but earlier atlases do not depict 

the presence of any outbuildings associated with the main house.  

The geophysical surveys located 8 anomalies of potential archaeological interest. Two of 

these anomalies (5 and 6) are possible debris associated with former outbuildings. Anomalies 1, 

2, and 8 are pit- or shaft-type anomalies that could be associated with the structure depicted on the 

1893 Sanborn map. Anomaly 4 is a possible sidewalk/walkway that leads south from the rear of 

the Wilson Bruce Evans House. Anomalies 3 and 7 are possibly more recent features associated 

with fill used to flatten out an old drainage channel in the southwest corner of the survey area.  

These results indicate that Wilson Bruce Evans-era archaeological features and deposits 

still exist in the grounds around and behind the house. Archaeological test excavations are 

recommended in areas to be impacted by further ground disturbance work, including shovel testing 

and excavation units to at least test Anomalies 1, 2, and 8ðthe probable shaft-type features 

associated with the outbuilding. Excavations, such as shovel tests, to determine the age of 

Anomalies 4-7 should also be performed before further ground disturbance occurs in these areas.   
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Introduction  

 

This report presents the results of near-surface geophysical surveys conducted at the 

Wilson Bruce Evans Home property located in Oberlin, Ohio (Figure 1). This work was performed 

on behalf of the Wilson Bruce Evans Home Historical Society. The geophysical survey work 

focused on the back yard of the house, as well as the back of the neighboring property to the west, 

to determine if remnants of earlier outbuildings and other possible features (e.g., refuse pits, other 

wells, privies) can be located.  

The following report sets the stage for the survey work with brief discussions of the site 

setting and history of the Wilson Bruce Evans Home site. The next section outlines the geophysical 

survey approaches used for the project (magnetometry, ground penetrating radar, and 

electromagnetic induction), along with a look at examples of the kinds of magnetic anomalies 

commonly encountered during archaeological surveys on similar sites. The results of the Wilson 

Bruce Evans Home survey are then discussed in greater detail. Finally, the report concludes with 

a summary and some recommendations. 

Site Background 

 

Soils and site formation processes, including what has happened to the site since it was 

occupied, play important roles in the outcomes of geophysical surveys. They can limit the ability 

of instruments to penetrate the ground, as with clay and its effects on radar surveys, or they can 

clutter a data set with so many anomalies that the identification of features of interest is near 

impossible. The Wilson Bruce Evans Home sits amid the urban setting of Oberlin, Ohio. Urban 

development can greatly modify the natural soils of a site and produce a fairly complicated 

archaeological record (e.g., Dickens 1982; Young 2000). Here we briefly consider the natural 

setting and the history of the property to better understand the results of the geophysical surveys.  

 

Natural Setting 

 

The stratified sedimentary bedrock of Lorain County is Mississippian and Devonian in age 

(USDA-SCS 1976). The soils within the county are principally formed from glacial till, glacial 

outwash, beach deposits, lacustrine sediments, recent alluvium, and locally accumulated organic 

materials (USDA-SCS 1976). Glacial till derived soils dominate. The archaeological record 

surrounding the Wilson Bruce Evans Home is located within Mahoning silt loam soils. The 

Mahoning series are poorly drained, low permeability soils typically found in uplands (USDA-

SCS 1976). These soils have an A horizon (topsoil) of grayish-brown silt loam from surface level 

to about 9 inches below surface, with a B horizon of grayish-brown to yellow-brown silty clay 

below that (USDA-SCS 1976). This is a good setting for magnetometer and electromagnetic 

induction survey, providing ample contrast between the soil and the features of interest. Silty clay 

can limit the penetration depth of radar surveys, but the radar should still be able to image features 

such as foundations and shaft- or pit-type features to a depth of approximately 80-100 cm below 

surface. 
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Figure 1. Overview of project area on a 2015 Google Satellite aerial photograph. 

 

At the time of the survey, the project area was covered in mowed grass lawn and a small 

area of brushy/wooded vegetation. The wooded area was cleared of underbrush to allow for ease 

of access with the instruments. As seen in Figure 2, the Wilson Bruce Evans Home is located on 

relatively flat topography due to extensive urbanization. The property is located near the edge of 

the low bank overlooking Plum Creek to the north. A small side drainage of the creek extends into 

the back yards of the Wilson Bruce Evans house and the neighboring house to the west. 
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The Wilson Bruce Evans House and Property 

 

Wilson Bruce Evans was a free-born African American from North Carolina who moved 

to Oberlin, Ohio with his family in 1854 looking for a better life. Evans and his brother, Henry, 

constructed the original home in 1856 next door to their cabinet-making business on Mill Street 

(what is now East Vine Street). There are two buildings that make up the Wilson Bruce Evans 

house: the Italianate-style red brick two-story building in the front and in the rear the one-story 

frame building with a kitchen and two small rooms. It has recently been discovered that the one-

story addition off the rear of the brick structure is the original house, and the Italianate-style two-

story building at the front was constructed later in the Evans occupation (Carol Lasser, personal 

communication 2023). This contradicts the NRHP registration form, which states that the larger 

brick building was constructed first (DeBlasio 2004). The 1874 map shown in Figure 3 contains a 

building on the Evans property at todayôs location of the brick Italianate portion of the house, 

indicating that this addition to the house was built before 1874. 

The Evans brothersô cabinet-making/furniture shop was actually a repurposed dormitory 

building purchased from Oberlin College and moved to the property at or before the time the 

original house was built. The furniture shop burned down in 1864 (DeBlasio 2004; Wilson Bruce 

Evans Home Historical Society 2023). The only map showing an outbuilding on the property is 

the 1893 Sanborn Fire Insurance map, which includes one outbuilding located just south of the 

older portion of the house (Figure 4). Historic aerial photographs of the property do not show any 

outbuildings remaining on the property during the mid-20th century, although the 1952 photograph 

is a bit low in resolution, making it hard to pick out possible buildings (Figure 5). Thus, there have 

been at least two outbuildings located behind the house: the original furniture shop that burned 

down in 1864 and the building shown on the 1893 Sanborn Fire Insurance map that disappeared 

before the mid-twentieth century. No doubt other outbuildings were present, such as at least one 

privy. Other subsurface features, in addition to outbuilding foundations, include shaft-type features 

such as cisterns and wells, as well as refuse disposal pits and other miscellaneous pit-type features 

and utility/drainage lines. These ñfeaturesò should be accompanied by a layer of building 

construction and demolition debris mixed through with artifacts related to the occupation of the 

house, the furniture shop, and the 1893 outbuilding.  

At the time of Wilson Bruce Evansô occupation of the home, Oberlin was well-known for 

its racial tolerance and support of fugitives attempting to flee slavery. Evans was an abolitionist 

who housed freedom seekers in his basement as they traveled along the Underground Railroad. In 

1858, Wilson Bruce and Henry Evans participated in what became the Oberlin-Wellington Rescue. 

During this event, a group of abolitionists from Oberlin traveled to nearby Wellington to liberate 

freedom seeker John Price from slave hunters attempting to put him on a south-bound train back 

to Kentucky. Wilson Bruce Evans lived on this property until his death in 1898.  
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Figure 2. Project area on a shaded relief map based on the 2006/2007 OSIP LiDAR data.  



5 
 

 

Figure 3. Location of survey area overlaid on the 1874 historic atlas of Lorain County. Ohio (from Lake 1874).  
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Figure 4. Location of survey area overlaid on the 1893 Sanborn Fire Insurance map of Oberlin, Ohio.  
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Figure 5. Location of survey area overlaid on aerial photographs from 1952 and 1969 (image source: United States 

Geological Survey, http://earthexplorer.usgs.gov/)  
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Geophysical Survey Methods 

 

Geophysical survey instruments are commonly used around the world by archaeologists to 

find buried features such as building foundations, graves, storage pits, roads, fire hearths, and 

myriad other things left behind by the past occupants of a site. Most things of archaeological 

interest are no more than a few feet below the surface. At these depths, the instruments detect 

archaeological features by measuring the often-subtle geophysical differences between the feature, 

its fill, and the surrounding soil, including for example differences in electrical conductivity, 

electrical resistance, and magnetism (e.g., Bevan 1998; Clark 2000; Conyers 2004, 2012; Gaffney 

and Gater 2003; Heimmer and DeVore 1995; Lowrie 2007; Weymouth 1986). In addition to 

features, certain types of objects can also be detected with regularity. 

Geophysical instruments are designed to measure a specific range of properties in the 

medium being tested, and some of these properties, like magnetism and electrical resistance, vary 

almost totally independent of one another. This means that when looking for buried things that are 

subtle and difficult to detect, it is worth using multiple instruments when possible. Not only is it 

difficult and sometimes impossible to predict which instrument will yield the best results, but the 

results of one instrument can be used to evaluate or inform the results of another (Hargrave 2006; 

Kvamme, Johnson, and Haley 2006). For example, a magnetic anomaly can be shown to be 

associated with a large rock/boulder using radar data. Therefore, having at least two different kinds 

of geophysical data can greatly improve the outcomes of a survey. 

Three kinds of geophysical survey instrument were used in the Wilson Bruce Evans Home 

survey: a magnetometer, a ground penetrating radar (GPR), and an electromagnetic induction 

meter (Figure 6). The magnetic gradiometer survey for this project was performed with a Geoscan 

Research FM256 fluxgate gradiometer. The system was configured with two fluxgate sensors 

spaced 50 cm apart, one atop the other. The GPR survey was conducted with Sensors & Softwareôs 

Noggin Plus 500 MHz system. A GF Instruments CMD-MiniExplorer was used for the 

electromagnetic induction survey. See Appendix A for summaries of the technical details related 

to each of the instruments. 

Geophysical surveys are typically conducted by using instruments to take numerous 

readings along parallel lines (a.k.a. transects) in rectilinear blocks. Data points are recorded at 

timed intervals, or based on distance, as the instruments are moved along transects in each block. 

Blocks measuring 20x20 meters were used for all three instruments, with partial blocks where 

needed along the outer edges of the survey area.   

Generally, the data collected by geophysical survey instruments must be transferred to a 

computer where special software is used to process the data and make maps of the survey results. 

In these maps the data values are assigned a range of colors related to their amplitude or strength. 

In areas with little change in the readings, the colors are all similarðthink of these areas as the 

typical background signature of the site. Areas in the data with unusual values that differ from the 

background are referred to as anomalies. Of course, the real challenge is knowing which anomalies 

are important (e.g., are archaeological features) and which are caused by tree roots, animal 

burrows, and other things not significant to the goals of the project. 
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Figure 6. Geophysical instruments used during the survey: (a) electromagnetic induction meter, (b) magnetometer, 

(c) ground penetrating radar (images not from this survey). 
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Magnetic Gradiometer Survey 

 

Magnetometers are very sensitive to ferromagnetic materials, that is, things such as 

artifacts, rocks, and sediments that contain iron. In addition to iron objects, magnetometers also 

can detect changes in the soil related to iron oxidesðespecially variability in the thickness of 

topsoil or archaeological midden (the refuse that tends to build up at locations where people live).  

Most magnetometers detect two kinds of magnetization during surveys: thermoremanent 

magnetization and magnetic susceptibility (Aspinall et al. 2008; Clark 2000; Gaffney and Gater 

2003). When iron rich sediments and rocks are heated above a certain temperature, known as the 

Curie temperature (ca. 500-700oC; Lowrie 2007), they can become permanently magnetizedð

what is known as thermoremnant, or permanent magnetization. At temperatures below the Curie 
point, an iron mineralôs magnetic alignment is fixed. Once the mineralôs temperature is high 

enough, its magnetic alignment is free to change and it becomes realigned to the strongest magnetic 

field in the area, which usually is the earthôs magnetic field. Upon cooling, the new magnetic 

alignments become fixed. Together, the magnetically realigned minerals produce an overall 

stronger magnetic response in the magnetometer at that location. Cooking in hearths and earth 

ovens, as well as burning refuse in surface fires, can produce more than enough heat to reach the 

Curie point. Intense heating can make an otherwise magnetically neutral (i.e., minerals with 

random magnetic alignments) volume of ground highly magnetic through (1) magnetic mineral 

realignment, (2) the transformation of less magnetic iron oxides (e.g., hematite) into more 

magnetic types (e.g., magnetite and maghemite), and (3) the production of magnetic ash (Linford 

and Canti 2001). Even sediments that have been disturbed and redeposited, such as by sweeping, 

raking, plowing, or other kinds of earth moving, can maintain at least some of their permanent 

magnetization, which is not reset until the sediments are once again heated to a point above the 

Curie temperature. Objects and sediments that are permanently magnetic do not require the 

presence of an outside magnetic field to be detectable, unlike those materials that are magnetic 

because of their magnetic susceptibility. 

Soils and ferromagnetic substances that have high magnetic susceptibility react when they 

are in the presence of a magnetic field. On archaeological sites it is the earthôs own magnetic field 

that causes these magnetic reactions. Certain soil horizons and components of soil, such as organic 

rich topsoil (A horizon), are generally more susceptible to magnetic fields than other soil horizons 

(Le Borgne 1955, 1960), such as underlying Bt (i.e., subsoil) horizons. This difference in 

susceptibility can be useful for finding features on many kinds of archaeology sites, where the 

most common kind of archaeological feature is the pit featureða hole dug into the ground that has 

been filled with topsoil and/or site midden and refuse. Human occupation of an area is known to 

enhance a soilôs magnetic susceptibility (Dalan and Banerjee 1998; Tite and Mullins 1971). Pits 

filled with this magnetically enhanced soil (i.e., midden) generally are detectable on magnetic 

surveys. While the mechanisms behind soil susceptibility enhancement are complex and not totally 

understood, a number of processes are known to contribute. Soils contain a variety of bacteria, 

some of which consume naturally occurring iron oxides in the soil. During their lives, these 

bacteria accumulate magnetite crystals that lead to elevated concentrations of magnetite wherever 

the bacteria have been living (and dying), such as in decaying wood (Fassbinder and Stanjek 1993) 

or other organic material that would not otherwise have been magnetic (Fassbinder et al. 1990). 

Other causes known to contribute to the enhancement process are burning and varying levels of 
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certain naturally occurring iron oxides present in the soil (Evans and Heller 2003; Graham 1974; 

von Frese 1984).  

Like most magnetometers, the fluxgate gradiometers used during this project are passive 

instrumentsðthey do not create a magnetic fieldðthat simultaneously detect both kinds of 

magnetism: remanent magnetism and magnetic susceptibility. They cannot differentiate the two. 

The Geoscan Research FM256 has one gradiometer, or probe, that consists of two fluxgate sensors 

spaced 50 cm apart, one atop the other. With this sensor arrangement, the gradiometer measures 

the localized change in the magnetic field as it exists between the two sensors while the instrument 

is carried back and forth across the survey area (Figure 7). The uppermost detector in the 

gradiometer senses (along one axis) the earthôs background magnetic field (the white, angled lines 

in Figure 7), which can vary in one day as much as a few hundred nanotesla from morning to 

evening (Breiner 1973). The lower detector senses the earthôs background magnetic field (along 

one axis) and changes in it caused by objects or soils on the surface or as much as about two to 

three feet beneath (or above) the surface. Even deeper features and soils can be detected if their 

magnetic fields are strong enough to affect the earthôs magnetic field as far away as the 

magnetometerôs bottom sensorðwhile the instrument moves over the feature. 

The strength of a magnetic field is measured in the S.I. unit tesla (T); however, the strength 

of archaeological deposits is so slight that it is typically measured in nanotesla (nT), or 10-9 tesla. 

Fired earth in precontact period hearths and organic-rich soil in buried pits or ditches tend to 

manifest as a localized magnetic field of approximately 2-30 nT, while large iron objects or brick-

filled features can measure in the hundreds or thousands of nanoteslas. Sandy soils or deep, highly 

organic soils can reduce the range of more subtle features to 1.5-5 nT. This magnetic variability is 

additionally challenging for archaeologists because it is not always linked to changes in soil color 

that are readily identifiable during excavation. And in sandy soils, an accumulation of silty or 

clayey sediment might produce elevated magnetic readings, regardless of soil color or the presence 

of burning.  

As the magnetometers are moved back and forth along their survey transects, the 

instrumentôs data logger records the magnetic readings for the top and bottom detectors on a timed 

interval, and onboard electronics subtract the readings of the top detectors (earthôs varying 

background magnetism) from the readings of the bottom detectors (earthôs varying background 

magnetism plus local magnetic variability), leavingðin principleðthe local magnetic gradient or 

difference caused by surface and buried phenomena. These numbers are then stored in the 

instrument until a data dump is performed. It is this localized difference that allows us to detect 

buried archaeological features. 
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Figure 7. Graphic demonstrating magnetic fields and a magnetometer array moving through them. 
 

 

The magnetic data were transferred from the FM256 to a laptop using the TerraSurveyor 

software. In TerraSurveyor the individual data collection grids were composited together and then 

processed as a group. Magnetic data processing involves applying mathematical algorithms to the 

data in an effort to reduce natural background variability and accentuate the potential, buried 

archaeological phenomena. Three processing algorithms were used to prepare the magnetic 

gradiometer dataset for presentation and analysis: zero median traverse, interpolation, and low 

pass filter. The latter two steps were applied in Surfer, after export from TerraSurveyor. The data 

were pulled into the project GIS as a georeferenced raster file. 

 

 

 



13 
 

Interpreting Magnetic Gradiometer Results  

 

Interpreting magnetic gradiometer data requires a set of guidelines and experience in 

understanding how the magnetic signature of archaeological features changes across different 

settings. General rules of thumb vary between historic-era and precontact period American Indian 

sites, as well as at sites with differing soils. Historic-era sites are usually covered in notably 

magnetic iron objects, and the signatures of these objects can dominate a dataset, obscuring the 

locations of important archaeological features. At American Indian sites, archaeological features 

can be subtle in magnetic data, and they often look similar to the magnetic anomalies created by 

rocks, burned trees, animal burrows, and variations in the thickness of the A horizon/plow zone. 

Thus, it is important to apply a consistent approach when interpreting magnetic data, but it should 

be one that is flexible and inquisitive because each survey can produce unanticipated results that 

do not fit our expectations.  

In most magnetic gradiometer data, there are five kinds of potentially significant magnetic 

anomalies that occur on archaeology sites: Monopolar Positive, Dipolar Simple, Dipolar Complex, 

Multi -Monopolar Positive, and Monopolar Positive/Dipolar Simple. Figure 8 illustrates a selection 

of these anomaly types, as well some other common types of anomalies. It can be useful to classify 

a siteôs anomalies because this is one way to locate archaeological features of interest, especially 

on precontact American Indian sites. The shape, size, intensity, and polarity (positive or negative) 

of magnetic anomalies is determined by the characteristics of the anomalyôs source (or target), 

including the targetôs (object or archaeological feature) shape, material composition, mass, 

orientation, and depth. An object or featureôs anomaly shape can also be affected by the magnetic 

signatures of nearby objects and features. And of course, anomaly shape and intensity are affected 

by where on the planet (especially latitude) the survey was conducted, which determines the 

inclination of the earthôs magnetic field: approximately horizontal at the equator and vertical at the 

poles.  

Most targets of interest, such as pit features, hearths, wells, foundations, cellars, and the 

like, produce fairly consistent kinds of magnetic anomalies that are comparable all across the U.S. 

and at similar latitudes around the globe where soils are formed into alluvium, glacial tills, and 

even eolian (wind blown) deposits. For example, in vertical gradiometer data like that collected 

during this project, precontact American Indian pit features are almost always weakly magnetic 

(3ï30 nT), positive monopolar anomalies, unless they are filled with highly magnetic rocks. As a 

type of pit feature, historic cisterns, wells, and privies can also appear as somewhat stronger, 

positive monopolar anomalies. However, historic pits frequently contain large amounts (high 

mass) of highly magnetic materials, such as bricks and iron objects. If these materials are numerous 

or the objects large, they can make the historic pitôs magnetic signature look like that of a large 

bar magnet with north and south poles (i.e., dipolar). Given these consistencies between magnetic 

anomalies and their sources, the five anomaly classes used in this report serve to describe and 

summarize the magnetic survey results as well as provide an estimate for the kinds of targets found. 

The following descriptions help define these anomaly classes. 
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Figure 8. Magnetic gradiometer anomaly types used in the data analysis, along with commonly encountered 

archaeological feature types in Ohio.  

 

Monopolar Positive (MP)- Anomalies in this class are localized, positive peaks in the magnetic 

gradiometer signature of the site. They appear as isolated dark gray to black areas in grayscale data 

displays (Figure 8). Typically, these anomalies are created by localized areas of soil with increased 

magnetic susceptibility (e.g., pit features, large tree root casts, or somewhat burned surfaces). 

However, it is not uncommon for weakly magnetic or deeply buried objects with a dipolar 
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magnetic signature (e.g., an iron object or a large magnetic rock) to be detected as positive or 

negative monopolar anomalies. If one of the poles of a dipolar anomaly is close to the surface (and 

close to the magnetometer) and the opposite pole is too far away to be detected (because it is too 

deep underground, for example), then objects that typically produce distinctive dipolar anomalies 

(iron objects) can be mistaken for those that usually create monopolar anomalies (pit features). 

Positive monopolar targets of interest, such as pit features, can produce peak intensities ranging 

from 1 nT to 200 nT, though only historic period features tend to be greater than 40 nT in intensity 

(unless highly magnetic rocks are present). Not all pit features, precontact or historic, produce 

positive monopolar anomalies. In fact, a small percentage of pit features can produce dipolar 

simple and dipolar complex anomalies, especially when intensely burned, in situ sediments and 

rocks are present within the feature. Thus, precontact period earth ovens and hearths are sometimes 

dipolar anomalies. Historic-era pits filled with large iron objects will also likely be dipolar.  

Dipolar Simple (DS)- Dipolar anomalies are characterized by negative and positive peaks that are 

immediately adjacent to one another, making distinctive black and white anomalies in magnetic 

data (Figure 8). A simple dipolar anomaly has only one positive and one negative peak. These 

peaks can be similar in size and intensity (e.g., +6/-5 nT) or highly asymmetrical (e.g., +57/-4 nT). 

Iron objects and magnetic rocks are the most common sources of dipolar anomalies on archaeology 

sites. In general, the larger (greater mass) the iron object, the more magnetic intensity (i.e., higher 

highs and lower lows) it will have and the more area its magnetic signature/influence will affect. 

For example, most nails, while highly magnetic, are so small that when buried in the plow zone or 

just below surface they are difficult to detect with a gradiometer during a typical survey, unless 

there are many nails bunched together or the instrument is held very close to the ground. 

Conversely, a foot-long piece of half-inch-diameter iron rebar pounded down into the ground 

vertically (e.g., a mapping datum) is exceptionally magnetic and can be detected (as a large positive 

area surrounded by negative, or vice versa) from 2-3 meters away (i.e., making an anomaly 4-6 

meters across). The rusted off bottoms of steel fence posts look very similar to this, only larger if 

they are still buried in the ground vertically. Exceptionally magnetic precontact features, such as 

hearths and intact earth ovens, can also produce dipolar simple anomalies. Frequently, the 

magnetic signature of these burned precontact features appears as an area of strong positive values 

(up to 35-40 nT) surrounded by a weak negative ringðmuch like the signature of a bar magnet 

buried in the ground vertically. These are here referred to as Dipolar Simple-Concentric type 

anomalies (see Figure 8 for an example). However, the positive and negative components of the 

signature also can be side by side, which is common for shallow, burned features. With most 

dipolar simple anomalies in the northern hemisphere (because of the inclination of the earthôs 

magnetic field), the target creating the anomaly is located below, but not directly, the positive area 

of the anomaly (Bevan 1998).  

Dipolar Complex (DC)- Complex dipolar anomalies are clusters of multiple negative and positive 

peaks of varying intensity (Figure 8). They can take on many shapes and sizes. Typically, this class 

of anomaly is associated with burned areas or features/disturbed areas filled with magnetically 

mixed sediments and objects. In-filled historic foundations and cellars, as well as some back-filled 

trenches and excavation pits, produce dipolar complex anomalies because the mixed fill in these 

features is more or less magnetic than the surrounding soils and generally contains historic objects 

that are also magnetic (in fact, the example in Figure 8 is the foundation and remains of a summer 
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kitchen). Areas of soil burned to different depths and/or temperatures can also produce this kind 

of anomaly (Linford and Canti 2001). Precontact period structure and mound floors, if intact, 

sometimes appear as dipolar complex anomalies. Lightning strikes are an important natural source 

of dipolar complex anomalies. The electrical current flow associated with strikes can generate very 

strong magnetic fields, changing the remanent magnetization of the materials through which the 

current flows (Verrier and Rochette 2002). Classic lightning strike anomalies, or LIRMs 

(Lightning Induced Remanent Magnetism anomalies) come in two varieties: those that are dipolar 

complex and have a tentacled appearance (see Figure 8), and those that are horizontal with a long, 

narrow dipolar complex anomaly (Beard et al. 2009; Bevan 1995; Jones and Maki 2005). 

Lightning strike anomalies in Ohio, for example, can range in size from a couple meters across to 

over 50 or more meters long (Burks 2014). Excavations at the locations of these anomalies have 

shown that the lightning strikes produce nothing that would be visible in a typical archaeological 

excavation (e.g., Maki 2005). Extensive animal burrow systems, such as those of groundhogs, 

sometimes produce similar anomalies, as well, though not as large or intense as lightning strikes. 

Dipolar complex anomalies can have weak (+5/-5 nT) or very strong (+1000/-1000 nT, or more) 

magnetic gradiometer signatures.  

 

Multi -Monopolar Positive (MMP)- Anomalies in this class are groups of positive monopoles, 

generally arranged in linear or arcing patterns. Usually, they are fairly weak (1-4 nT) in intensity. 

Most gradiometer datasets are full of dozens or hundreds of small, weakly positive anomaliesð

making it difficult to pick individual features out of the mass of anomalies. However, patterned 

groups of anomalies (MMPs) stand out from the other small anomalies (Kvamme 2008). 

Architectural facilities such as precontact period structures, post circles, or historic fences can 

produce linear arrangements of small, weakly positive monopolar anomalies (Figure 8). This class 

of anomaly is rare in gradiometer data, especially in survey data collected along transects separated 

by more than 50 cm. Exceptionally large postholes (>30 cm in diameter), or those filled with 

burned sediment, can be more evident in magnetic data. Likewise, the magnetic signatures of two 

or more closely spaced postholes can combine to make a more obvious, and larger, anomaly.  

 

Monopolar Positive/Dipolar Simple (MP/DS)- In some cases it is difficult to discern whether an 

anomaly is monopolar positive or just a portion of a dipolar simple anomaly. These anomalies are 

assigned to the MP/DS class. In essence, this class serves as an ñunknownò category like those 

used in any type of analysis or classification scheme. More often than not, these anomalies are 

associated with iron objects or small magnetic rocks oriented in such a way that their negative pole 

is almost too far away to be detected.  

 

Every magnetic gradiometer dataset from an archaeological site or not contains hundreds 

or even thousands of magnetic anomaliesðsome strong, some weakðand only some of these are 

caused by cultural features. While the magnetic anomaly classes presented above do not cover all 

variability, they do attempt at a general level to begin the process of segregating and categorizing 

the magnetic signatures of potentially cultural anomalies. Though intended to be descriptive, these 

five classes do commonly correlate with certain kinds of archaeological and natural features found 

just below the surface and this has been shown at many dozens of archaeology sites in the Ohio 

Valley.  
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Urban sites are especially challenging contexts in which to gather useful magnetic data. 

Magnetic utility lines abound in these settings and the properties are sometimes lined with brick 

or other magnetic construction materials or iron fences. Nevertheless, features can be detected with 

the magnetometer in these settings. The example presented in Figure 9 comes from the yard around 

the Warren G. Harding house and presidential site, an extant late-nineteenth-century house in 

Marion, Ohio (Burks and Clark 2019). The red rectilinear outlines indicate the approximate 

locations of houses (from the Sanborn Fire Insurance maps) demolished in the 1930s. In this case 

we can see some magnetic utility lines running from the street toward the fronts of the houses. The 

Harding house is surrounded by large magnetic anomalies related to the house and scaffolding that 

was in place during the magnetic survey. Whatôs interesting is the variability in the magnetic 

signatures of the demolished neighboring houses. The house to the east of the Harding house is a 

dipolar complex anomaly that nearly conforms to the shape of the house outline from the Sanborn 

maps. This suggests that the foundation may still be present and has been filled in with a mix of 

magnetic debris. There is almost no magnetic signature for the remains of the house located west 

of the Harding house, even though its foundation was clearly visible in the radar data collected in 

the area. The large dipolar anomaly at the back of the house foundation is located in an area that 

may be the cellar. The anomalies along the west side of the house are related to extant fence and 

light posts. It may be that most of the demolition debris related to this house was carted away 

rather than being buried on site. Overall, there are surprisingly few iron objects evident in the 

Harding house data. Thus, on urban lots subtle features may be hard to detect in magnetic data 

because of the many sources of magnetic anomalies in these settings, but features of high magnetic 

contrastðsuch as burned building remains and large iron objectsðcan be visible. 
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Figure 9. Magnetometer survey results from the Warren G. Harding home in Marion, Ohio (from Burks and Clark 

2019). 
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Ground Penetrating Radar Survey 

 

Ground penetrating radar (GPR) systems work in archaeological contexts by moving a 

radar antenna along the ground as it transmits thousands of pulses of radar energy per second 

(Figure 10). As these waves of energy travel into the ground and encounter things, especially 

materials with distinctly different electrical properties, some of the energy is reflected back to the 

surface and received by the antenna (Conyers 2004, 2012; Daniels 2007; Gaffney and Gater 2003; 

Utsi 2017; Witten 2006). The instrument records how strong the reflections are and how long it 

took the energy to travel away from and back to the antenna. This radar travel time can be used to 

calculate the depth of a detected object or feature. 

Many things below ground can cause strong and weak radar reflections, including tree 

roots, pipes, larger rocks/bedrock, distinct layers (especially gravel), building foundations, shaft-

type features (e.g., graves, wells, cisterns, and privies), and disturbances to the natural soil layers. 

Radar energy can also penetrate asphalt, concrete, and gravel. In fact, concrete and asphalt are 

excellent materials on which to survey because they are very good at allowing the radar energy to 

pass into the ground. Other materials, especially clayey, moist soils or conductive soils, tend to 

absorb radar energy and do not allow it to pass. Sometimes this aids in detecting features; other 

times it limits feature detection and depth of penetration (Weaver 2006). At the extreme, radar 

energy cannot penetrate metals; therefore, metal pipes and other large metal objects are easily 

detected, but they can obscure things below them. Standing water at the surface can produce a 

similar effect (known as ñmultiplesò) as metal. Ultimately, the depth of the radar signal 

penetration, and the depth to which objects can be detected, depends on the radio frequency of the 

antenna being used and the conductivity of the ground. Higher frequency antennas (e.g., 1000 

MHz) can detect small things (e.g., individual rocks in gravel) but only at shallow depths, while 

lower frequency antennas (e.g., 50 MHz) can penetrate into the ground much deeper but can only 

detect larger things (e.g., deeply buried tunnels). The frequency of the antenna, however, can be 

irrelevant if the ground is so conductive that all the radar energy is absorbed (i.e., attenuated) 

before it can make its way back to the surface. 

The Noggin Plus 500 MHz radar system used for the Wilson Bruce Evans survey is a mid-

range frequency system that is ideally suited to most archaeological applications. During the 

survey, thirty-three traces were collected per meter (essentially, a ñreadingò [a.k.a. trace] taken 

every 3 cm) along transects spaced 25 cm apart. A 48.8-nanosecond time window was used to 

ñlistenò for return reflections from each pulse. This was plenty of time for the radar signal to 

penetrate as far as it could into the soil. 

Each radar trace is a very narrow profile of the ground. When many of these traces are 

collected along a line and are then put together side by side they form a radargram, or radar profile 

(Figures 10 and 11). These radargrams are the nuts and bolts of a radar survey; they show the 

location, shape, and strength of the reflections detected by the radar. However, it can be very hard 

to interpret what has been found based on the radargrams alone, and some things of archaeological 

interest simply are not evident in profile. 
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Figure 10. Graphic showing the Noggin 500 radar system in action creating a radargram. 

 

 

When multiple radar profiles are collected side by side during a gridded survey, groups of 

profiles can be transformed into horizontal slice maps, allowing us to create a plan map of the site 

features, at least as the radar ñseesò them. Radargrams are turned into three-dimensional blocks of 

data by arranging them side by side and having computer software fill in the gaps by estimating 

(i.e., interpolating) what should be in between the radargrams. The resulting 3D block of data can 

then be ñslicedò horizontally and looked at from the top rather than the sideðmaking it seem as if 

one is excavating down through the data, and the site, one layer at a time (Figure 11). These 

horizontal data slices are called ñtime slicesò or ñamplitude slicesò and they show a horizontal map 

of radar reflection strength at a desired depth (Goodman et al. 1995). Strong reflections in the 

Figure 11 slice are red; areas with weaker reflections are violet or blue. The thickness of the slice 

can be adjusted to any desired setting, though slices 2-15 cm thick usually work the best on 
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archaeology sites in Ohio. In areas with lots of clutter, that is, reflections from things that are not 

of interest to the survey outcome such as rocks, building demolition rubble, and small animal 

burrows, a thicker slice may be able to better show the archaeological targets of interestð

especially if they create reflections across a range of depths.  

Because there are nearly an infinite number of ways to slice and display radar data, it can 

be quite difficult to show all the important radar features from a survey area in one slice map. 

Often, radar data are shown as a series of side-by-side amplitude slices at varying depths. Each of 

the chosen slices shows a bit more of the radar reflection variability with depth. If one knows the 

velocity of the radar energy as it travels through the ground, then the depth of each slice can be 

estimated. When examining the Wilson Bruce Evans Home radar data, a variety of slice 

thicknesses were tried in an effort to find the best thickness for imaging possible archaeological 

features, and in the end 10 cm-thick slices were found to work the best. Once the slices were 

produced (all data were processed in Ekko_Mapper 4 using a variety of processes, such as dewow, 

migration, enveloping, and background subtraction), they were exported to a software package 

called Surfer where a low pass filter was applied. The filtered Surfer grid file was then 

georeferenced as a raster file into the project GIS. Appendix A provides a summary of the radar 

survey and data processing parameters. 

 

 

 
 

Figure 11. Creating amplitude slice maps from radargrams. 

 
 

Many examples of radar surveys around nineteenth century and later houses in Ohio have 

been documented. For example, Figure 12 includes two radar amplitude slice maps from an urban 

lot in Somerset, Ohio (following Burks 2012). The early nineteenth century row house once 

located along the front edge of the lot (to the left in the Figure 12 slices) burned down in the last 

twenty years. The outbuildings have been demolished, as well. In the shallow (30-35 cm) slice 

map we can see a well, a linear sidewalk or utility line trench, and the telltale rectilinear pattern 

associated with a building foundation. This garage foundation is indicated on the early twentieth 

century Sanborn Fire Insurance maps for this property, so it was not an unexpected find. However, 
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the deeper slice map (56-61 cm) revealed another building foundation, one with multiple rooms, 

that was not indicated on the Sanborn maps. Excavations revealed this to be an earlier, rubble core 

foundation covered by a layer of fill. This may be the foundation of one of the original, early 

nineteenth century outbuildings. The top edge of the older foundation looks to have been disturbed 

by a later utility line.  

Clearly, urban lots can be busy places full of many kinds of radar anomalies, including 

foundations, paths and drives, and shaft-type features such as cisterns and wells. Mixed into this 

archaeological record are the remains of at least 100-150 years of utility lines. The common use 

of fill in urban lots adds to challenges faced by geophysical surveys in these settings, but ground 

penetrating radar surveys are ideally suited to sort out many details in these complex settings if the 

fill is not too thick or conductive. Thick rubble deposits are one of the least friendly settings for 

radar. Angular fragments of foundations and other rubble can disperse the radar energy, making it 

difficult  to image features below the rubble. 



23 
 

 
Figure 12. Example radar amplitude slice maps from a nineteenth century urban site in Somerset, Ohio (from Burks 

2012). 
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Electromagnetic Induction Survey 

 

Electromagnetic induction meters (EM for short) can measure two geophysical properties 

of interest to archaeological and cemetery surveysðelectrical conductivity (apparent 

conductivity) and something very similar to magnetic susceptibility (In-phase)ðand they have 

been in use in archaeological and cemetery work for decades (Bevan 1983, 1991; Bonsall et al. 

2013; Clay 2006; Dalan 2006). Though EM systems overlap somewhat with other instrument types 

(e.g., radar and magnetometry) in the kinds of things they can detect, they go about making their 

measurements in a much different way (Witten 2006). Therefore, they sometimes can detect 

features of interest when other instruments cannot. 

EM meters are active geophysical instrumentsðthey emit a signal and measure the 

response to it. Figure 13 provides a visual representation of an EM in actionðin this case, a GF 

Instruments CMD-MiniExplorer, which was used for the Wilson Bruce Evans survey. All EM 

systems have a transmitter loop (also referred to as a coil), marked Tx in Figure 13, and at least 

one receiver loop (Rx). The CMD-MiniExplorer has three receivers, each of which samples a 

slightly different volume/depth of soil. When the transmitter fires, it creates a fluctuating magnetic 

field (the red lines in Figure 15) that causes (induces) electricityðeddy currents (green in Figure 

13)ðto flow in nearby conductive materials. As the eddy currents flow, they create a secondary 

magnetic field (blue dashed lines) with a strength that is proportional to the conductivity of the 

material they are flowing through. The receivers in the EM detect the secondary magnetic field, 

which causes electricity to flow through the conductive material within the receivers. Note the 

different spacings between the transmitter and receivers in the instrument in Figure 13. Increases 

in the spacing equal increases in depth/distance of detection.  

In practice, EM systems can detect a wide range of subsurface objects and features. 

Because the instrument induces the flow of eddy currents, it can detect objects made from all types 

of metal (not just iron, like the magnetometer). On the electrical conductivity side of detectability, 

the instrument is good at identifying major changes in soil moisture or ion content. More moisture 

and ions mean better current flow and thus stronger conductivity readings and stronger responses 

in the receivers. Pit type features such as graves, storage pits, and refuse pits often hold water better 

than the ground around them and therefore create higher conductivity readings. Drier features, 

such as roadways and building foundations, produce lower conductivity values because the eddy 

currents cannot flow through them as well, if at all. 

The magnetic susceptibility component (In-phase) of a conductivity meter survey includes 

the types of things that magnetometers can detect. Topsoil generally is higher in susceptibility than 

clayey subsoil, so topsoil-filled pits that are cut down into the clayey subsoil may be detected. 

Conversely, subsoil deposited in these features, especially if it is near surface, also may be 

detectable against the background susceptibility of the site. Thus, graves can appear as higher 

(more topsoil) or lower (more clay) readings. Archaeological midden and burned soil often 

produce notably higher susceptibility values, and pits filled with these materials can be detected, 

as well as burned surfaces like those sometimes found on the floors of earthfast houses that have 

burned down. 
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For the Wilson Bruce Evans survey, the CMD-MiniExplorer was used to collect 10 

readings per meter along transects spaced 50 cm apart. The data were collected in a parallel pattern 

with the instrument always pointing in the same direction (grid north). The data were downloaded 

and interpolated (resampled to 10 samples per meter) using the CMD Data Transfer software 

provided by GF Instruments. Once exported from this software, the results were gridded into six 

files (referred to as C1, C2, C3, I1, I2, I3) per 20x20 meter collection block and then imported into 

the TerraSurveyor software package for (1) assembly into a composite of each of the six datasets 

and (2) other processing, including despike and clipping. Once this was completed, the data were 

exported as a Surfer grid file and run through Surferôs low pass filtering with a 5x5 filter size. The 

resulting processed data were then pulled into the project GIS within QGIS. Appendix A provides 

a summary of the EM survey parameters. 

 

 

 
Figure 13. Basics of an electromagnetic induction survey, showing locations of the instrument transmitter and 

receivers (in this case, the operator is walking in the survey ñreverseò direction). 
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Results of Field Work 

The Survey Grid 

 

The survey grid used for the Evans house geophysical survey was set up with 50-meter 

fiberglass tape measures (Figure 14). The grid consisted of wood stakes set at 20-meter intervals, 

with other partial grid stakes along the edges and at various intervals as needed. These are shown 

as blue dots in Figure 14. The grid was established to align to the back wall of the house and the 

fence along the east side of the property. A Leica TC405 laser transit total station was used to 

measure in select building corners. The map in Figure 14 also shows the limits of the geophysical 

survey data, as well as the approximate footprint of the outbuilding shown on the 1893 Sanborn 

Fire Insurance map. 

The locations of survey grid stakes and other site features were also mapped with an RTK 

GNSS (Real Time Kinematic Global Navigation Satellite System). This mapping system consists 

of a base station (StoneX S10) that sits in one location, providing correction data, and a rover unit 

(StoneX S10) used to collect the location data on site features. It provides real-world coordinates 

in latitude and longitude using the GPS satellites of the United States and satellite constellations 

from other countries, as well.  The base station, its location labeled Datum 1 in Figure 14, was set 

up near the front of the open lot next to the house west of the Wilson Bruce Evans House. When 

establishing the base stationôs initial location, it was set to average 200 points over the Datum 1 

nail at a 1-second logging interval with DGNSS-level accuracy (sub 30 cm horizontal accuracy). 

The S10 was then set to base station mode and the rover was paired with it in RTK mode for other 

measurements. All rover positions have a 1-2 cm accuracy relative to the base station location. 

Table 1 provides coordinates for the RTK GNSS mapping datum established in the field, and Table 

2 has coordinates for each of the survey grid stakes. These coordinates are accurate enough for use 

in re-establishing the grid with another RTK GNSS and the coordinates in Tables 1 and 2. Pink 

flagging tape was used to wrap the top of the datum nail before it was pounded down into the 

ground to a point where the nail head is just below surface. 

 
Table 1. Survey datum coordinates. 

Datum 

UTM Zone 17 north, 

WGS84 Latitude  Longitude Comment 

Northing Easting 

1 4571527.91 398123.81 41o17ô19.573196ò -82o12ô59.980435ò 

10-inch galvanized nails 

wrapped in orange flagging 

tape, pounded flush with 

ground surface between the 

road and the eastern parking 

lot 
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Table 2. Survey grid stake coordinates. 

 Grid North  Grid East UTM North*  UTM East*  Comment 

Stake  N1040 E990 4571500.38 398149.58 
Temporary 

wooden stake 

Stake 1 N1040 E1000 4571500.6 398159.61 " 

Stake 2 N1020 E1000 4571480.58 398160.02 " 

Stake 3 N1000 E1000 4571460.68 398159.91 " 

Stake 4 N1000 E980 4571460.63 398139.95 " 

Stake 5 N1000 E960 4571460.74 398120.01 " 

Stake 6 N1020 E961 4571480.86 398121.2 " 

Stake 7 N1020 E981 4571480.63 398140.11 " 

*UTM Zone 17 north, Datum=WGS84 
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Figure 14. Survey extents and location of survey stakes.   
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Results of Geophysical Survey 

 

The geophysical surveys around the Wilson Bruce Evans house took place on June 8-9, on 

a pleasant late spring day. While the yard behind the house had many obstacles (mostly 

vegetation), an attempt was made to collect the geophysical data as widely as possible. This 

required a certain amount of additional brush clearing. For example, an area with thick vegetation 

southwest of the house had to be cleared on the first day of survey to permit data collection within 

this important area around a very large tree that likely was alive in the nineteenth century. Once 

cleared of undergrowth, it was obvious that a significant amount of building rubble had been 

deposited along the slope just west and southwest of the tree, along the west edge of the property. 

This rubble is why this area of the yard is so overgrown nowðit is not possible to mow this area 

with a riding mower because of the rubble. 

Figure 15 is an interpretive map of the geophysical survey results, showing the locations 

and shapes of the geophysical anomalies (in yellow) of potential archaeological interest. In all, 

eight anomalies have been identified to date in the new data. Anomalies with discrete edges appear 

as solid yellow lines, while anomalies with more diffuse or irregular boundaries are indicated with 

dashed/dotted lines. These anomalies are associated with a range of feature types, and they were 

detected in various ways in the three geophysical datasets.  

The map in Figure 16 shows the results of the magnetometer survey. As expected, the yard 

behind the house contains numerous magnetic objects and several areas with concentrations of 

iron debris. In this map, black areas produced stronger positive magnetic readings while white 

areas indicate stronger negative readings. Two clusters of iron debris really stand out in the data: 

the large cluster in the southwest corner of the survey area marked ñFill  (A.7),ò at the back of the 

neighboring lot west of the Wilson Bruce Evans House and the smaller cluster marked ñDemolition 

Debris (A.5)ò located southwest of the 1893 outbuilding. Both clusters contain a mix of large and 

small dipolar anomalies associated with iron objects. Anomaly 7, at the back of the neighboring 

lot, is situated in lower ground that appears to be an old drainage gulley associated with Plum 

Creek (see Figure 2 map). These iron objects are likely part of a large amount of fill deposited here 

to flatten out the area and raise its elevation in an attempt to fill in the drainage channel. The 

smaller cluster southwest of the 1893 outbuilding, Anomaly 5, is associated with a concentration 

of building debris deposited along the western edge of the Wilson Bruce Evans lot. This debris 

could be the remains of the 1893 outbuilding. 

Several stand-alone magnetic anomalies are also worth further discussion. The four or five 

large anomalies associated with the 1893 outbuilding are being created by three standing steel 

posts and what likely are the subsurface remains of one or two more posts. These modern features 

are obscuring any magnetic indications of the 1893 building or signs of the furniture shop, if it was 

once located here. However, there does appear to be a potential archaeological feature (Anomaly 

8) in the magnetic data just off the northwest corner of the 1893 structure. Anomaly 8 is at least 

53nT in peak strength, suggesting that it is historic-era in origin, and it is associated with a 

distinctive conductivity anomaly. This could be a pit-type feature. 

The radar survey detected a slightly different range of features of possible interest than 

found in the magnetic data. An example radar amplitude slice map appears in Figure 17. Red areas 

in this map are strong radar reflections while blue areas indicate weak or no reflections. Here we 
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see a curvilinear feature running along the west side of the 1893 building location and continuing 

on into the back yard. The location of this linear feature, Anomaly 4, corresponds to the 

approximate location of a line of stone visible at the surface that might be associated with a 

sidewalk. This also could be a less formal path, perhaps once paved with clinkers or gravel. Also 

visible at this depth (20-30 cm below surface) in the radar data are the Anomaly 5 demolition 

debris and a possible pit-type feature (Anomaly 2). A look at a wider range of the radar depth slices 

in Figure 18 shows that most of the stronger radar reflectors located behind the house disappear 

by 50-70 cm below surface while the demolition debris (Anomaly 5) and fill (Anomaly 7) continue 

to go deeper. We can also clearly see a pipe running through the Anomaly 7 fill in the 50-60 and 

60-70 cm slice maps. 

The electromagnetic induction (EM) survey also detected Anomalies 5 and 7, which 

perhaps is not a surprise since the EM can detect all types of metal. The map in Figure 19 provides 

a detailed view of the shallow conductivity component of the EM data. Here things that are more 

conductive are dark in color, while lighter areas indicate lower conductivity. Materials like clay, 

which holds moisture, tend to be higher in conductivity while something like sand, gravel, or stone 

from a foundation might be lower in conductivity because they do not hold water well. Thus, the 

demolition debris and fill deposits show up quite well in the conductivity data, as do many small 

pieces of metal, which create the speckled look (small black and white anomalies) in the data 

located off the southern edge of the 1893 outbuilding. This metallic debris is most evident in the 

shallower EM data, as we can see in Figure 20, and persists with depth in the Anomaly 5 and 7 

areas. Also consist across all three depths are two conjoined areas of variable EM readings located 

in the general vicinity of the 1893 outbuilding. These have been labeled as Anomaly 6 in the Figure 

15 interpretive map. These could be associated with the deeper remains of outbuilding-related 

features.  

 

The following descriptions provide additional details about each of the numbered 

anomalies outlined in Figure 15:  

Anomaly 1: Possible pit- or shaft-type feature measuring 1.72 m by 2 m in extent and extending 

down to approximately 90 cm below surface. This could be a privy shaft. It might also be the 

remains of an old tree. 

Anomaly 2: Possible pit-type feature centered on the back wall of a structure visible on the 1893 

Sanborn Fire Insurance map. The anomaly measures 0.94 m by 1.3 m in extent and is 1 m to 1.1 

m deep. 

Anomaly 3: Drainpipe in fill (Anomaly 7) used to level out an old drainage channel. The pipe is 

located at about 60-70 cm below surface. This is not an iron or metal pipe as it does not appear in 

the magnetic or EM data. If plastic, then the fill in Anomaly 7 could be more recent in age. 

Anomaly 4: Possible sidewalk, walkway, or other linear feature following a sidewalk that is 

running along the west sides of outbuildings behind the house. This feature is most evident in the 

20-30 cm below surface radar slice map, indicating that it is close to the surface. 
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Anomaly 5: Cluster of building rubble and other debris deposited on the slope at the west edge of 

the yard. This may be the re-deposited remains of the outbuilding visible on the 1893 Sanborn Fire 

Insurance map. This deposit may be as much as 1.2 meters deep. It contains stone, domestic refuse 

(a large salt glazed stoneware vessel fragment was observed at the surface), and considerable 

amounts of iron and perhaps other metal. 

Anomaly 6: Clusters of strong radar reflectors located off the north and south edges of the 

outbuilding that once stood behind the Wilson Bruce Evans house and is visible on the 1893 

Sanborn Fire Insurance map. This could be rubble related to the former building, or it might be 

something deeper such as a pit cellar associated with a summer kitchen. It is evident in varying 

degrees in the data from all three instruments, though most notably in the EM data. 

Anomaly 7: Fill brought in to level out a former drainage at the back of the lot to the west of the 

Wilson Bruce Evans House. This fill is evident in all datasets, and it may be approximately 80 cm 

thick. A probable drainage pipe running through the fill (Anomaly 3) does not appear in the 

magnetometer or EM data, suggesting it could be a plastic or unreinforced (i.e., no rebar) concrete 

pipe from the middle-late twentieth century. If this age is correct, then the fill may be similarly 

recent in age, but this should be tested since depressions like this could have begun to be filled in 

during earlier occupations of the site. 

Anomaly 8: Possible pit-type feature measuring about 1.6x2 meters in extent. This anomaly does 

not appear in the radar data as a discrete feature, but it is readily evident in the magnetometer and 

conductivity component of the EM data. 
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Figure 15. Anomalies of interest from all three datasets. 


