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ABSTRACT: The southern border of Michigan is historically important. As such, the Michigan-Indiana 

border survey is equally historically significant. The survey not only defined the boundary between the two 

states, but also played a role in Michigan receiving the Upper Peninsula. This paper traces the origins of the 

survey, its significance, the problems that exist today and at the time of the original survey, the attempt to 

retrace the border, and the instrumentation and methodology used in the original and retracement surveys. 

 

Introduction 

Before Michigan became a state in 1837, it was involved in boundary disputes about the 

location of its southern border. The disagreement with Ohio over the “Toledo Strip” is 

better known, yet the dispute between the Michigan and Indiana border has equal 

historical significance. This conflict played a role in Michigan receiving the Upper 

Peninsula and resulted in giving Indiana water rights to Lake Michigan. 

 The significance of the southern border and its history made the survey of the 

Michigan-Indiana border extremely important, as it does the current retracement mission. 

The survey of the Michigan-Indiana border, and its retracement, affects the rights and 

property of common citizens and that of local, state, and federal government. 

History 

The Northwest Ordinance 

When the Northwest Ordinance of 1787 was enacted, the Congress of the Confederation 

opened the world‟s eyes to the possibility of not only settling the land north of the Ohio 

River and east of the Mississippi, but having the land become part of the United States as 

well. This was a monumental step for the Congress of the Confederation because until 

then, this land had been off limits to development (Archiving Early America, 2007). 

 Congress passed the Ordinance due to pressure from the Ohio Land Company. 

Without the Ordinance, the Ohio Land Company would have had to wait to obtain its 

holdings in the Northwest. Additionally, Congress received pressure from the many 
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settlers and land speculators that settled what are now the mid-west states (Archiving 

Early America, 2007). 

 The Ordinance‟s original boundaries were determined from Thomas Jefferson‟s 

Report of Government for Western Lands. The Ordinance stated that the minimum 

amount of states that could be created was three with a maximum of five. It also 

mentioned provisions for the advancement of education, the maintenance of civil 

liberties, and the restriction of slavery (Archiving Early America, 2007). 

 The Ordinance, which seemed to be rushed in its adoption, also came with 

numerous controversies, mainly surrounding the territorial boundaries. This includes the 

Michigan-Ohio dispute. In the Fifth Article, Michigan was not even considered to be a 

state, but just a mere possibility “...That if Congress shall hereafter find it expedient, they 

shall have authority to form one or two States in that part of the said territory which lies 

north of an east west line drawn through the southerly bend or extreme of Lake 

Michigan” (Taylor, 1987). When the states of the Northwest Territory were admitted into 

the federal union; the boundary was altered and it did not end up being the actual border 

between Michigan-Ohio, Michigan-Indiana, or Illinois-Wisconsin (Taylor, 1987). 

 “The Northwest Ordinance did not define Michigan‟s boundaries in the same way 

it did those of Ohio, Indiana, and Illinois. The Ordinance‟s east-west line was subject to 

different constructions depending on whether it was supposed to create „vested‟ rights in 

the northern states or to protect the southern states from encroachments” (Onuf, 1987). 

Even though the Northwest Ordinance of 1787 was flawed, it undoubtedly “...accelerated 

the Westward expansion of the United States” (Archiving Early America, 2007). 
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The Michigan Border Conflict 

Since the Northwest Ordinance of 1787 there were several legislative acts pertaining to 

the boundary between Indiana and Michigan. In the Act Dividing Indiana Territory of 

1805, the Senate and House of Representatives got together in Congress and split the 

Indiana Territory into two areas. The description of the area to be split, aptly named the 

Michigan Territory, echoed that of the description laid out by Congress in 1787. The Act 

read as follows: “That from and after the thirtieth day of June next, all that part of the 

Indiana Territory, which lies north of a line drawn east from the southerly bend or 

extreme of Lake Michigan, until it shall intersect Lake Erie, and East of a line drawn 

from the said southerly bend through the middle of said lake to its northern extremity, 

and thence due north to the northern boundary of the United States, shall, for the purpose 

of temporary government, constitute a separate territory, and be called Michigan” 

(Indiana Historical Bureau, 2007a). The words in this act do not conflict at all with the 

boundary that was laid out in the Northwest Ordinance. In later acts, such as the Act 

Dividing Indiana Territory of 1809, the northern boundary of Indiana is not mentioned. It 

is important to note that even though the northern boundary was not mentioned, it is still 

assumed to remain the same since the definition of that boundary was not changed. 

 A large turn of events took place in 1816 with the Indiana Enabling Act. In 

Section 2, of the Act, it states that “And be it further enacted, That the said state shall 

consist of all the territory included within the following boundaries, to wit: bounded on 

the east, by the meridian line which forms the western boundary of the state of Ohio; on 

the south, by the river Ohio, from the mouth of the Great Miami River, to the mouth of 

the river Wabash; on the west, by a line drawn along the middle of the Wabash from its 
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mouth, to a point, where a due north line drawn from the town of Vincennes, would last 

touch the northwestern shore of the said river; and from thence by a due north line, until 

the same shall intersect an east and west line, drawn through a point ten miles north of the 

southern extreme of Lake Michigan; on the north, by the said east and west line, until the 

same shall intersect the first mentioned meridian line which forms the western boundary 

of the state of Ohio” (Indiana Historical Bureau, 2007b). This was significant because it 

moved the north line of Indiana ten miles further north into Michigan. The Territorial 

Council of Michigan made a weak protest, but the area was undeveloped and they had no 

territorial representative since they were still in the first step leading to statehood. 

 On December 14, 1816, Surveyor General Tiffin contracts William Harris, a 

Deputy Surveyor from Ohio, for the survey of the western and northern boundaries of 

Ohio. Harris‟ survey was significant because he was the first to note that a line run due 

east from the southern tip of Lake Michigan fell much further south than anticipated. By 

the time Harris reached Lake Erie, he was 7 miles 49 chains south of the most northerly 

cape of the Miami Bay. Following the boundary described in the Ohio Constitution, 

Harris ran the line back from the northern cape of Lake Erie west at a heading of 

S87°42‟W toward the southern extreme of Lake Michigan. In 1818, President Monroe 

ordered the Ordinance Line (the entire southern Michigan boundary) to be marked. 

William Harris declined to run it; so Tiffin contracted with John A. Fulton, Deputy 

Surveyor, to run the line which was soon designated the Fulton line. The Michigan 

surveys were ordered to close south on it. This probably seemed to be an easy task since 

Harris had just surveyed the line the year before, but he only monumented the northern 

boundary of Ohio. The Boundary Provision Line that Harris was contracted to mark in 
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1817 was only for the Northern boundary of Ohio (Owens, 2002). Fulton ran the line 

according to provisions of the Northwest Ordinance of 1787 and found that the line 

intersected Lake Erie east of the mouth of the Maumee River, leaving the rivers‟ outlet in 

Michigan. The area between the Harris line on the north and the Fulton line to the south, 

commonly called the “Toledo strip,” was about eight miles wide on the east, five miles 

wide on the west, and contained 468 square miles (Dunbar and May, 2007). 

 Eleazer P. Kendrick, following the boundary that was described in the Indiana 

Enabling Act of 1816, surveyed and placed mile post monuments on the Indiana-

Michigan border. In October of 1827, Kendrick commenced on the shoreline of Lake 

Michigan, ten miles north its southernmost tip. Mr. Kendrick set 105 mile posts taking 

him about 22 days before he ended at the northeast corner of Indiana. When the 

rectangular Public Land Survey Systems of Michigan and Indiana were extended to a 

closure on the Kendrick line, soon after his survey, there was a problem. When the 

original surveyors were subdividing townships, they would come across wooded areas 

with blazed trees or other markings of the Kendrick survey. Once they noticed the blazed 

trees and markings, they would report that they had intersected the state line and set a 

closing corner. The problem was when they encountered open prairie lands and these 

markings were not clearly visible (Davis, 2007a). 

 However, it was not required that the U.S. deputy surveyors retrace the Kendrick 

line to confirm the position of the line. As a result, over the years, both states would set 

their own closing corners that were used for the terminations of the rectangular survey 

lines. This produced errors of unknown but normally small dimension. Kendrick‟s survey 
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showed the typical “wiggles and wobbles” that were found in most magnetic compass 

lines run elsewhere (Davis, 2007a). 

 Michigan asked for admission into statehood in 1833 with the original boundaries 

of the territory. But, due to the fact that Michigan refused to relinquish the Toledo strip, 

statehood was denied. When a second attempt to gain statehood failed, Michigan decided 

to form a constitution and State government without permission. This practice of 

statehood went on for a couple of years until President John Quincy Adams was faced 

with a critical question: “Never in the course of my life have I known a controversy of 

which all the right was so clear on one side and all the power so overwhelmingly on the 

other, never a case where the temptation was so intense to take the strongest side and the 

duty of taking weakest was so thankless” (Miller, 1911). President Adams, not 

surprisingly, held the current boundaries stated in both Enabling Acts of Indiana and 

Ohio and offered the Upper Peninsula as a compromise. Michigan reluctantly accepted 

the offer and gained statehood in 1837. 

Reestablishment of the Michigan-Indiana Border 

Many of the Public Land Survey System (PLSS) states have adopted various 

remonumentation programs, the establishment or reestablishment of Public Land corners 

and/or boundaries within their state. This has raised many questions about the location of 

the Michigan-Indiana boundary. Both states have been subdivided into townships and 

sections, and remonumentation has begun. The Michigan-Indiana border is the only state 

boundary not remonumented or resurveyed in Michigan (Owens, 2002). In 2001, 

communications between the Michigan Society of Professional Surveyors and Indiana 

Society of Professional Land Surveyors expressed interest in the retracement of the 
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boundary (Owens, 2002). Jack Owens called for the establishment of a committee of 

professional surveyors from both states to oversee the retracement. 

 The first meeting occurred in October 2004 and the members elected Jack Owens 

as the general chairman, John McNamara as the Indiana representative, Wayne Mostrom 

as the Michigan representative, and Norman Caldwell became secretary of this oversight 

committee (Davis, 2007a). Currently, there are 29 professional surveyors involved from 

both Indiana and Michigan. The committee decided to focus on recovering thirteen 

specific mile posts along the line established by 

Kendrick, these corners were selected because 

of their location and the increased probability of 

recovery (Davis, 2007a). To aid this process, 

the committee made an effort to recover as 

many PLSS closing corners near the Michigan-

Indiana border as possible. As of 2006, the 

committee reported that, 152 of 404 closing 

corners were found along the border (reports 

from both states), and coordinates have been 

attained on 61 of the found corners (Caldwell 

and Owens, 2006). The same report indicated that local surveyors and the committee 

searched for Mile Posts 2, 4, 5, 11, 17, 19, 80, 86, 102, 103, and the Indiana Northeast 

Corner, and found useful data at Mile Posts 11, 17, 19, 52, and 86 (Caldwell and Owens, 

2006). In an email from Norman Caldwell (2007a), he reported that nine additional mile 

Figure 1. Remains of Mile Post 52 

(Davis, 2007c). 
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posts have been recovered, including the northeast corner of the State of Indiana, found 

on November 1, 2007 (180 years and 2 days after the original placement). 

 The retracement of the Michigan-Indiana border is important because it affects 

the way that state, county, and local governments collect taxes and enforce laws. Another 

consequence of this activity has led some land owners along the state line to be 

concerned about the location of their property (Owens, 2002). The 10
th

 Amendment 

grants the power to each state to protect the health, welfare, and morals of the people, 

who in turn, decide how much of this power their state will exercise (Watts and 

Wilkinson, 2007). Mr. Owens (2002) recalls a story in his paper that a conservation 

officer near the Michigan-Ohio border came across a survey party establishing the 

Michigan-Ohio boundary. Inquiring about their activities, he learned that he had written a 

ticket in the wrong state. 

 The location of the PLSS closing corners along the boundary is important because 

the corners currently serve as the de facto boundary line which can be used as collateral 

evidence to locate the state 

line (Owens 2002). The Mile 

Posts do not control PLSS 

corners; they only indicate the 

jurisdictional line between 

Michigan and Indiana. The 

closing corners of the PLSS 

system control property 

within each state, but do not 
Figure 2. Remnants of the northeast corner of Indiana 

(Caldwell, 2007c). 
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locate the jurisdictional line (Caldwell and Owens, 2006). Finding the closing corners 

will aid in the location of the Mile Posts between Michigan and Indiana. The closing 

corners were to be run to the boundary of Indiana or Michigan, the surveyor was then to 

note the falling to the nearest Mile Post, which in most cases was neither included or 

measured (Owens, 2002). Using the closing corners evidence the committee will be able 

to calculate possible coordinates for Mile Posts. 

 With both states having a form of remonumentation, one could assume that the 

border retracement would be completed under the respective remonumentation programs 

for each state. The Mile Posts have not all been located, because not all bordering 

counties in Michigan have county surveyors, there has been slow progress with the 

Remonumentation program, and not all of the bordering counties have included the 

closing corners on the state line in their respective Remonumentation plans. Another 

problem with Remonumentation in both states is funding. Not all counties can afford to 

implement strong remonumentation programs. Smaller populated counties have fewer 

deeds being recorded than larger populated counties; therefore, there is less money 

coming back to the county for remonumentation purposes (Caldwell and Owens, 2006). 

 To retrace the Michigan-Indiana border, the committee must find funding, and 

each state has separate methods in collecting funds dedicated to remonumentation. 

Indiana county surveyors have a corner perpetuation fund, which is supplemented by a $5 

fee for each deed recorded at the recorders office (State of Indiana Legislature, 2007). 

Indiana Code 36-2-12-11 allows money in this fund to be used for corner maintenance as 

provided by law and also requires the county surveyor to check 5 percent of the corners 

existing in his/her record book. Michigan has similar fees on recorded deeds; deeds 
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recorded are charged a $4 fee per document (Caldwell and Owens, 2006). The county 

surveyors in Michigan use the funds for the Remonumentation of PLSS corners (State of 

Michigan Legislature, 1990). The powers of the State Survey and Remonumentation 

Program were transferred to the director of the Department of Labor and Economic 

Growth (DLEG) by Executive Order No. 1996-2. For a county to receive funds, for the 

purpose of Remonumentation, a grant application must be submitted by the county grant 

administrator to the DLEG/Bureau of Construction Codes/Office of Land Survey and 

Remonumentation by December 31 of the year prior to the grant year (Lambert, 2007). 

 To perform the retracement survey of the Michigan-Indiana boundary, the 

committee must persuade each state to authorize and fund the effort. Licensed surveyors 

from both states do not have the authority to re-establish missing corners; the states must 

authorize a joint commission the power to retrace the boundary (Caldwell and Owens, 

2006). The committee activities will benefit the states of Michigan and Indiana even 

though a commission has not yet been formed. By locating the Mile Posts on volunteered 

time, the actual retracement will take much less time once it is approved. Hopefully, with 

the emergence of the Michigan-Indiana Border Committee the state line will be retraced 

and accepted by each state. 

Instrumentation 

When Eleazer Kendrick surveyed the Michigan-Indiana boundary in October 1827, he 

faced a variety of different landscapes. This would have included hilly grasslands, 

woodlands, marshes, swamps, streams, and lakes (Davis, 2007b). In order to survey the 

boundary and handle the differing terrain, Kendrick most likely made use of the Vernier 

Compass, Jacob staff, and Gunter‟s chain. For the next 150 years, surveyors following in 
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Kendrick‟s footsteps would see a 

few new instrument technologies 

like Burt‟s Solar Compass, the 

transit, and the steel tape. During 

the 1970s, technology once again 

blossomed, making it easier for 

surveyors to retrace the lines. The 

two most important instruments from this time period are the theodolite and electronic 

distance measurement (EDM) tools. Currently, surveyors are working with total stations, 

which combine both the EDM and electronic theodolite into one instrument, and Global 

Positioning Systems (GPS) technology. 

Kendrick‟s Instruments 

The Vernier Compass (Figure 3) used by Kendrick‟s crew helped in the survey of the 

north boundary of Indiana by following the latitude of North 41º 47‟ 43”. It would have 

also been used to observe magnetic declination along this line. This was done by taking 

frequent celestial observations to determine true north, and then marking the angle 

between true north and magnetic north. The main features of this compass are the 

magnetic needle, limb, levels, and sights. The magnetic needle was used to maintain a 

straight line along a constant bearing between the two states. The limb, or circle, was 

used to turn angles from the boundary line when impassable obstructions were 

encountered. The Vernier Compass has two spirit levels placed perpendicular to each 

other, and they were used to level the plane of the instrument. The sights are vertical 

attachments at the ends of the compass that allowed the surveyor to direct the instrument. 

Figure 3. Vernier Compass (Uzes, 2007). 
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Each sight has a narrow vertical slit with small 

circular peep sights that helped the surveyor in 

observing the line. The difference in the 

Vernier Compass as compared to previous 

compasses is that the limb and sights were 

placed on separate plates revolving around 

a common center. A vernier scale was also 

added, thereby allowing the surveyor to measure more accurate angles than the previous 

half-degree compasses (Hodgman, 1976). 

 The Jacob Staff (Figure 4) was used in the same way as a tripod is used today. 

Instead of having three legs, it was a single rod with a point at the bottom and a joint at 

the top. The point was driven into the ground deep enough to hold the compass and staff 

upright without movement, and the joint was used to attach the compass to the staff. The 

staff was normally graduated at even intervals, and this could have been used to help in 

determining slope corrections along the latitude being observed. The tripod did exist at 

the same time as the Jacob Staff, but the 

Jacob Staff was more commonly used due 

to less bulk and weight (Krehbiel, 1990). 

 The last instrument used by 

Kendrick‟s crew was the Gunter‟s chain 

(Figure 5) and marking pins. The standard 

four-pole chain was sixty-six feet in length, 

and it was subdivided into one hundred 

Figure 4. Jacob Staff (AIC, 2007). 

Figure 5. Surveyor‟s Two-Pole Chain 

(Uzes, 2007). 
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links. Each chain had a handle or a grip on the ends so that the chaining crew could pull 

tension on the chain and keep it level while the distance was being observed. The notes 

left by Kendrick lead to the conclusion that a two-pole half-chain was used to observe the 

Michigan-Indian border (Caldwell, 2007b). The half-chain was thirty-three feet in length, 

and it was subdivided into fifty links. The reason for using this shorter chain was to 

provide for the difficulty of stretching a full sixty-six foot chain over uneven or rough 

terrain. Normally, the chains also had brass tags, or tallies, at every tenth link. This 

helped the surveyors quickly determine which link they were measuring to (Virtual 

Museum of Surveying, 2007a). The marking pins were used to keep the chainmen on 

line, and they also marked the point at the end of the observed chains. 

Mid 1800s to Mid 1900s Instruments 

Surveyors following in the footsteps of Eleazer Kendrick would see the first new 

instrument just ten years after the Michigan-Indian survey. This was the Burt Solar 

Compass (Figure 6), and it gave the surveyor the ability to measure the magnetic 

declination during the daytime through 

solar observations. Burt‟s Solar 

Compass is similar to the Vernier 

Compass, except that the sight vanes 

were attached to the limb and the 

vernier was located on the upper plate. 

The solar apparatus takes the place of 

the needle, and it is composed of the 

latitude arc, declination arc, solar lens, equatorial sights, hour arc, an adjuster, needle 

Figure 6. Burt‟s Solar Compass 

(Uzes, 2007). 
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box, and levels. The sun‟s position was determined 

using the three different arcs, and the levels, adjuster, 

and equatorial sights were used to adjust the solar 

apparatus (Hodgman, 1976). The solar lens protected 

the surveyor‟s eye, and the needle box was used to 

align the sights in a rough north-south direction. 

 Manufacturing of transits (Figure 7) began in 

1866, giving the surveyor the ability to observe 

angles more accurately. The transit would be the last 

significant improvement in surveying instruments for the next one hundred years 

(Estabrook, 2007). This instrument allowed the use of a telescopic sight instead of the 

traditional sight vanes, and leveling screws were added to the horizontal leveling head. 

The telescope was normally about eleven inches long, and it was able to rotate 360 

degrees horizontally and vertically. One of the largest benefits of using the telescope is 

that it refined the sighting of the target by using crosshairs made of either spider web or 

thin platinum wire (Hodgman, 1976). Attached to the telescope were a vertical circle and 

a level. The vertical circle let the surveyor observe vertical angles to within one minute of 

arc, and the level would allow the surveyor to horizontally align the telescope. In order to 

handle a revolving telescope, the transit contained two circular plates. The upper plate 

held the telescope and compass, while the limb became the lower plate. The horizontal 

angle readings were observed from the vernier scales attached to the side of the limb, and 

these also allowed observations to within one minute. 

Figure 7. Gurley Surveyor‟s 

Transit (SNMAH, 2007). 
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 Just four years after the 

transit made its manufacturing 

debut, a sturdy steel tape (Figure 8) 

was introduced in 1870. It would be 

thirty years before this tape would 

be marketed as a replacement of the 

surveyor‟s chain (Virtual Museum 

of Surveying, 2007b). The surveyors following Kendrick found these tapes easier to 

handle, more accurate to measure, and sturdy. The tapes were usually one hundred feet 

long, with solder used to mark the even feet. 

 Surveyors following in Kendrick‟s footsteps would have most likely made use of 

the transit, solar compass, and steel tape until the 

introduction of theodolites and electronic distance 

measurement (EDM) tools in the1970s. There is not a 

clear distinction between a theodolite (Figure 9) and a 

transit; however, it is generally accepted in the United 

States that theodolites are more accurate than transits. 

This accuracy can be as much as one-tenth of a second 

of arc, but it is common to have one-second and three-

second theodolites. Another distinction between the 

theodolite and transit is that angles measured with a transit are read off of the limb, 

whereas a theodolite‟s angles are read from an internal etched glass plate through a 

serious of mirrors and lenses (Professional Land Systems, 2007). The more modern 

Figure 8. 1870s Surveyor‟s Steel Tape 

(Accident Surveys, 2007). 

Figure 9. Wild T-2 

(SNMAH, 2007). 
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theodolites have removed the Vernier Compass, and so they are used for observing angles 

only without the need for a magnetic North. 

Modern Instruments 

Just as the theodolite replaced the use of the 

transit, EDM (Figure 10) replaced the use of the 

steel tape. EDM had existed since the early 

1950s, but it was not until the 1970s that it 

became practical to use for everyday 

applications (Anderson and Mikhail, 1998). The 

EDM consists of five basic components: a 

transmitter, reflector, receiver, clock, and user 

interface. The transmitter generates a light pulse directed towards the reflector. The 

reflector is a fixed object that returns the light pulse to the receiver. The clock measures 

the time it takes for the light pulse to travel back and forth. Based on the speed of light, 

the distance is then calculated from the time it takes the light pulse to travel between the 

instrument and reflector. The user interface allows the surveyor to direct the EDM to 

measure the distance, and it outputs the measured distance on a screen. The EDM was 

often attached to the theodolite so that distances and angles could be observed without 

moving from one location. With the combination of the EDM and theodolite, surveys on 

the Michigan-Indiana border became much more efficient and cost effective than when 

Eleazer set out with the Vernier Compass, Jacob Staff, and Gunter‟s chain. 

Figure 10. 1972 Geodimeter Model 76 

(SNMAH, 2007). 
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 About the time the EDM became popular, the first total stations (Figure 11) were 

invented. These instruments did not become widely accepted until the early 1980s 

(Cheves, 2003). The total station is a single instrument that combines the theodolite and 

EDM. The components of the total station are essentially 

the same as those within the theodolite and EDM with the 

added exception of a microprocessor. Instead of observing 

the angular readings through a series of mirrors and lenses, 

the horizontal and vertical angles are electronically 

controlled and displayed on the user interface. Normally, 

the EDM is fitted around the theodolite‟s telescope so that 

the distance to be observed can be directly targeted 

through the telescope (Anderson and Mikhail, 1998). 

 In the last few decades, surveyors on the Michigan-Indiana border have been able 

to use Global Positioning Systems (GPS). Although GPS (Figure 12) has not been used 

as extensively as traversing with total stations, the surveyors in the area do use static and 

Real Time Kinematic (RTK) surveying 

methods. There are three major segments of 

GPS: the space, user, and control segments. 

The space segment, or the satellites, is 

responsible for sending the GPS instruments 

positioning data. The satellites are tracked by 

the control segment. The control segment is 

responsible for updating the satellite positions 

Figure 11. 1983 Zeiss Elta 46 

Total Station (SNMAH, 2007). 

Figure 12. Leica 1200 GPS Receiver 

(Leica Geosystems, 2007). 
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and tracking relevant satellite data. Surveyors will generally handle the user segment. The 

user segment consists of the GPS receiver used in static and RTK surveys (Anderson and 

Mikhail, 1998). For the Michigan-Indiana border, this is the segment used to place 

latitude and longitude coordinates on all of the monuments that have been recovered. 

These coordinates will allow future surveyors to locate the monument‟s position, even if 

the monument is destroyed, and they provide a universal coordinate system that can be 

understood by all surveyors. 

 One last tool that is very important to modern surveyors is the common shovel, 

but it is often overlooked due to the technology of modern instruments. Shovels enable 

the retracing surveyors to carefully excavate soil to find the remnants of the original 

Michigan-Indiana mile posts. Finding the evidence could not be possible with the use of 

technology or through the careless digging of holes. 

 Modern surveyors have the benefit of technologies that Eleazer Kendrick could 

have only dreamed of. Surveyors along the Michigan-Indiana border often use total 

stations and GPS equipment in their daily tasks. A day‟s worth of work for them may 

have taken Eleazer‟s survey crew two or three days of chaining over the terrain. 

Methodology 

The Act of March 2, 1827 authorized the President “to ascertain and designate the 

northern boundary of Indiana;” and put the Surveyor General in charge of having the line 

surveyed (Caldwell and Owens, 2006). The Surveyor General at the time was Edward 

Tiffin. He contracted Eleazer P. Kendrick to complete the survey of the northern state 

line of Indiana (Owens, 2002). It took Kendrick a total of six weeks to complete this task 

(Caldwell, 2001). 
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Compass & Chain 

Surveyors were simplistically effective in the early days. A compass and chain were the 

main tools used to survey miles upon miles of virtually unsettled land. The only 

requirements for what type of chain and compass were to be used where stated in Edward 

Tiffin‟s Instructions to Deputy Surveyors (Berry, 1990). It is evident when looking at 

Kendrick‟s notes that he was very careful to use the required compass and chain. 

 Kendrick was to run the Michigan-Indiana Border due east, along the “42
nd

 

degree of north latitude” (Owens, 2002). By using a surveyor‟s compass to run the 

latitude line, it would allow a constant course to be upheld. The only problem 

encountered with this method is that although the compass orients itself to the north, it is 

the magnetic north, and not the true north. This problem did have a simple solution. The 

surveyor could adjust the horizontal circle on the compass to compensate for the 

magnetic declination (called variation in Kendrick‟s field notes); by adjusting a screw on 

the bottom of the compass cover. One would first need to determine true north by 

astronomical observation, and then make reference markings on the ground. Then, “…the 

compass was sighted due North through the sight vanes, and then the horizontal circle 

(which was designed to turn inside the compass housing) was rotated until its zero 

graduation was exactly aligned with the north end of the needle” (Owens, 2002). This 

would then allow the surveyor to use the compass as he typically would, but with the 

adjustments the surveyor would be using the true north, and not the magnetic north 

typically projected by the compass. More accurate observations of direction were 

possible at the time, but were not deemed necessary for surveys of the Public Lands 

(Owens, 2002). 
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 Kendrick was known to be very adamant about checking his compass for 

variation (Owens, 2002). In Kendrick‟s field notes, he makes multiple references to 

checking his compass for variation, and then noting the amount of variation. For 

example, his notes contain the following entry: “On the evening of October 11
th

, I found 

by observation the variation to be 6 degrees 10 min. E…” (Caldwell, 2007c). In his notes, 

he made reference to the variance measurement 10 times in 98 miles (Caldwell, 2007c). It 

is assumed that he measured the variance many more times. However, there was no 

record of variance between Mile Post 51 and Mile Post 81 – but the variance did not 

change in this 30 mile portion of the line. On average Kendrick checked the line every six 

miles – disregarding the 30 mile stretch – which was well under the standard practice at 

the time of checking the variance every 12 miles (Owens, 2002). 

 Davis (2007c) stated that “Kendrick‟s survey showed little of the „wiggles and 

wobbles‟ to be found in magnetic compass lines elsewhere. He did wander from the 

parallel of latitude that is mapped as North 41 degrees, 47 minutes, 43 seconds, but his 

work appears to be better than other east-west compass lines of the time period.” 

The Original Survey of the Line 

By 1816, there had been many amendments to the acts that were to determine the location 

of the line separating Michigan and Indiana. On April 13
th

 of 1816, an act was passed 

with the amendments and the President signed it on April 19
th

 of that year. With the act in 

place, the final decision was agreed that the north boundary of Indiana would be defined 

as, “an east and west line, drawn though a point ten miles north of the southern extreme 

of Lake Michigan…” (Owens, 2002). 
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 Kendrick began his survey, on October 8, 1927 - at a corner that William Harris 

established in 1817 to be the southern boundary of Lake Michigan. He made reference to 

witness trees, and then completed 35 traverse courses that brought him 32 links too far 

north. So he then went 32 links south to the point of commencement of the Michigan–

Indiana Line (at the low water mark) (Caldwell, 2007c). 

 On October 11, 1827, as stated in his notes, Kendrick went from his 

commencement (at the low water mark) and began running the line east. As excerpted 

from his notes, “On the evening of October 11
th

, I found by observation the variation to 

be 6 degrees 10 minutes east” (Caldwell, 2007c). Then on October 12
th

 he commenced at 

the corner previously referenced, and continued running the line east giving his distances 

to the major topographic features that were obstructions of the line. He also made sure to 

note that he completed a careful observation of his back sight before continuing 

(Caldwell, 2007c). 

 In Kendrick‟s notes, there are measurements from the chain and compass only. 

The field notes show that he began at zero chains at the beginning of the line at Mile Post 

0. He would then measure to the east the distance in chains until he reached an 

obstruction. The distance to the obstruction would be noted, as well as the type and size 

of the tree, and then he would continue measuring from there until he reached 80.00 

chains to set the next mile post (Caldwell, 2007c). For each mile post Kendrick is 

assumed to have placed a wooden stake. Davis (2007d) stated that “Typically, deputy 

surveyors would use hard wood species such as oak.” The pieces of wood could be 

sharpened by an axe to create a tapered surface before being inserted as the mile post 

(Davis, 2007c). Once the mile post was set, Kendrick took measurements – both bearings 
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and distances – to the witness monuments (usually trees). He had a minimum of two 

witnesses for each mile marker. The following excerpt is an example (Caldwell, 2007c): 

 East on the 1st mile 

 31.14 chains a W. Oak 14 inches in dia. 

 52.50 chains a stream 12 links wide N. 

 58.25 chains a Y. Oak 5 inches in dia. 

 65.84 chains a W. Oak 10 inches in dia. 

 80.00 chains set 1 mile post from which a W. Oak 15 inches in dia., S8E, 83 links, 

 and a Y. Oak 8 in. in dia., N20E, 18 links. 

 

At every mile Kendrick started his measurements over again. He would note the distance 

to other obstructions - if there were any in the 80.00 chain distance. Not all of the 

obstructions that were encountered were trees that were quite easy to work around by 

noting type and diameter. Sometimes Kendrick had to work through other obstructions 

such as rivers, marshes, lakes, swamps, and so forth. The following is an example of how 

Kendrick made note of such obstructions (Caldwell, 2007c): 

 East on 16th mile 

 0.76 chains, a W. Oak 9 inches in dia. 

 1.00 chains, enter tamarack swamp 

 31.00 chains, leave tamarack swamp 

 

Kendrick was selected as the surveyor to set the Michigan-Indiana State Line, and he did 

justice to both states. He worked through hardships, as surveyors did at the time, since the 

land was not settled yet. The surveyors worked through lakes and rivers as well as areas 

filled with snakes, mosquitoes, and disease. “In the 1820s, civilization had not reached 

that area…Farmers hadn‟t cleared the land and their hogs hadn‟t cleared the area of 

rattlesnakes” (Davis, 2007a). Even so, the crew worked consistently and remarkably 

(Davis, 2007a). 

 In the end, the recorded length of the line was 104.619 miles. It was recently 

measured as 104.276 miles with GPS (Davis, 2007a). This amounts to a 1,811 foot 
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difference between the two, and breaks down to approximately 17.5 foot shortage per 

mile run. The assumption for these numbers is that the low water mark for Lake 

Michigan is in relatively the same location. Nevertheless, surveyors have commented that 

“…Kendrick‟s chainmen were GOOD!” (Davis, 2007a). 

The Current Survey 

The current conundrum facing surveyors near the Michigan-Indiana border, and the 

reason the line is being retraced, is that no one is sure where the true line lies. 

“Immediately upon the establishment of the north boundary of Indiana, the surveys in 

Michigan and Indiana were contracted to close upon them” (Owens, 2002). This would 

not have been a problem, except that the Deputy Surveyors were not required to tie into 

the state line (Davis, 2007a). As a result, since the original state line was set, there have 

been a combined 404 closing corners set along the line from both the Michigan side, and 

the Indiana side (Caldwell and Owens, 2006). This problem has been the driving force 

from surveyors in both Michigan and Indiana to have a true location of the state line 

delineated in a timely fashion (Davis, 2007a). This is also highly important because the 

state line, in comparison to the township lines, has senior rights. Since the township lines 

were set after the state line they are considered “junior corners” (Owens, 2002). 

 Currently surveyors in Michigan and Indiana have combined to form “The 

Indiana-Michigan State Line Committee.” The committee is volunteering their time and 

expertise in attempt to locate the true line. Their original plan, as stated by their chairman 

Jack Owens, is to begin by looking at the closing corners for the townships, and 

subdivisions thereof along the state line. If the corners are lost or destroyed, they would 
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like them to be re-established for as much of a comprehensive alignment as possible 

(Owens, 2002). 

 The next step would be to survey the state line itself. This involves first locating 

the original monuments that Kendrick set. The committee is very careful to point out that 

none of the mile posts may be re-established without court or State order, due to Articles 

3 and 4, respectively, of the U.S. Constitution. Their job is to merely recover and 

preserve the monuments until all corners are either located or their resources are 

exhausted and some corners must be considered destroyed. A reasonable position for 

each mile post that is lost will be determined, and the evidence will be evaluated by 

surveyors from both sides of the line. This will allow for multiple ideas, perspectives, and 

opinions of established surveyors to be weighed (Owens, 2002). 

 Once all of the evidence is gathered and carefully weighed, the committee will 

then contact representatives from both of the States‟ Legislatures. They will request 

legislation be passed for the committee to be formed from representatives from both 

states. This committee “would be charged with the resurvey and the remonumentation of 

the state line” (Owens, 2002). 

Conclusion 

The significance of the southern border and its history made the survey of the Michigan-

Indiana border extremely important, as it does the current retracement mission. The 

survey of the Michigan-Indiana border, and its retracement, affects the rights and 

property of common citizens and that of local, state, and federal government. Without a 

well-defined border, the 10
th

 Amendment rights of Michigan-Indiana citizens are affected 

by the inability to enforce state policies near the border. 
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 The retracement project is very important to the surveyors working on the project 

and those working near the line. All are trying to preserve the rich history that is waiting 

to be discovered, instead of surrendering control to legislative representatives who are 

less aware of the procedures, history, and evidence. Caldwell declared, “As long as local 

surveyors can recover existing evidence of the original mile posts, we can preserve them” 

(Davis, 2007a). 
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