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DEDICATION

Over the years since 1785 there have been perhaps a few thousand public land
surveyors—each one worthy of his own story. The names of many of them appear in these
pages. Yet, the story of all those who are not mentioned is here t00, for it took all of them—
the many unnamed no less than those written about—to mark the lines and corners of the
public lands. They are the people who have done, and are still doing, the work upon which
rests the title to the public lands.
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FOREWORD

Cadastral surveys are performed to create, mark, and define, or to retrace the
boundaries between abutting land owners, and, more particularly, between land of the
Federal Government and private owners or local governments. As referred to here,
cadastral surveys were performed only by the General Land Office during its existence and
by the Bureau of Land Management. The Bureau of Land Management is the only agency
that is currently authorized to determine the boundaries of the public lands of the United
States.

Proper understanding of the basis for performance of cadastral surveys includes an
understanding of the history of the public land surveys. An understanding of that history
requires some consideration of the people who performed these surveys and of the people
whose land was affected by them.

These chapters were written to be used as an aid in training cadastral surveyors in the
application of surveying principles. The learner is expected to gain from the factual material
on survey laws and their formation, as well as from a study of the people who performed the
surveys. Many of the men who had an important role in the history of cadastral surveying are
still living, but only those who have retired are included in the present document.
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Chapter 1

ANCIENT SURVEYS

When the first individual felt the desire to
possess land, the need for the work of a cadastral
surveyor—to define boundaries and property
lines—became inevitable. This occurrence is lost
in antiquity, as is the moment man first perceived
the principle of the wheel, but it is also noteworthy.

Before there was recorded history, cave dwellers
claimed their homes and hunting grounds by right
of occupancy and/or weapon (the club). Disputes
over boundaries have always, along with religion,
politics, and taxes, awakened people's hidden
passions. Thus, to the surveyor must go the credit
for the lessening of disagreements over property
lines.

Surveying itself has no “point of beginning.” We
know that an ancient Assyrian clay tablet exists. It
was found at Nuzi, near Kirkuk, and dates from the
dynasty of Sargon of Akkad, well over 5,000 years
ago. Scratched into its surface is a map that shows
a surveyed part of what is now Iran (northern
Mesopotamia).2?

NILE VALLEY

Under the Pharaohs, the Egyptians devised
extremely precise methods of measurement. The
Great Pyramid of Giza (Khufu or Cheops) is the
most famous example. Its base is oriented in the
cardinal directions. The four sides (9,068.8 inches)
have an average of just one-sixteenth of aninch in
length and 12 seconds in angle from a perfect
square. It was constructed about 4700 B.C.14 No
record exists today of the methods the Egyptians
used, nor of their equipment; we do know,
however, that they were concerned with the survey
of land lines for purposes of taxation. The land in
the Nile Valley had to be surveyed repeatedly
because of the river's annual flooding.

Three or four thousand vyears ago, the
Babylonians took surveying seriously. Therearein
existence today a few of the boundary stones set
during that period. One of them has much carving
upon it, most of which has been translated. It refers
to the size of the land, five gur of cornland,
measured by the great cubit. The stone gives the
district, the province, and the location. The name of
the surveyor is also noted, along with the fact that it
was an official survey and established the land as
the property of Gula-Eresh. The translation also
gives, at great length, numerous curses to befall
anyone so foolish as to move the stone. 117

BIBLICAL MEASUREMENT

Long before the reign of Caesar, the first five
books of the Old Testament were written. These
five books, the Pentateuch, at one time consisted of
four major documents that were combined into a
single literary unit about 400 B.C.2' Many times
within the Pentateuch and in the rest of the Bible,
references are made to land survey:

And as for the western border, ye shall even
have the great sea for aborder; this shall be your
west border.

Numbers 34: 6

And the border shall go down to Jordan, and the
goings out of it shall be at the salt sea: this shall
be your land with the coasts thereof round
about.

Numbers 34: 12

Then said 1, Whither goest thou? And he said
unto me, To measure Jerusalem, to see what is
the breadth thereof, and what is the length
thereof.

Zechariah 2: 2

And the city lieth foursquare, and the length is
as large as the breadth: and he measured the
city with the reed, twelve thousand furlongs.
The length and the breadth and the height of it
are equal.

Revelation 21: 16

And he measured the wall thereof, an hundred
and forty and four cubits, according to the
measure of a man, that is, of the angel.

Revelation 21: 17

And there are more: | Samuel 14: 14 describes
half an acre of land, Isaiah 5: 10 discusses the yield
from 10 acres of vineyard, and both Ezekiel 40: 5
and 44: 13 described the long cubit—a cubit and a
handbreadth.

Bibtical units of measure were simple and rather
inexact. For the most part they consisted of
approximates arrived at by the use of one’s body.
The cubit was the length of a man’s arm from his
elbow to his extended finger tip—about 18 inches.
A span was thereach ofa man’s outstretched hand,
from finger tip to finger tip, orabout 9inches. (Two
spans equalled 1 cubit.} A palm was all four fingers,
or about 3 inches, and a finger was about three-
fourths of an inch.



In Ezekiel 40: 5 and 43: 13, a long cubit is
mentioned, comparing it to a cubit and a hand-
breadth. Fathoms are mentioned in Acts 27; 28.
This was the length of a man’s outstretched arms,
or about 6 feet.

The Bible contains many other references to the
instruments used by land surveyors in ancient
times:

| lifted up mine eyes again, and looked, and
behold a man with a measuring line in his hand.
Zechariah 2; 1

When he prepared the heavens, | was there:
when he set a compass upon the face of the
depth.

Proverbs 8: 27

Thus he showed me: and, behold, the Lord
stood upon a wall made by a p/umbline, with a
plumbline in his hand.

And he brought me thither, and, behold, there
was a man, whose appearance was like the
appearance of brass, with a l/ine of flax in his
hand, and measuring reed; and he stood in the
gate:

Ezekiel 40: 3

He measured the east side with the measuring
reed, five hundred reeds, with the measuring
reed round about.

Ezekiel 42: 16

He measured the north side, five hundred reeds,
with the measuring reed round about.
Ezekiel 42: 17

He measured the south side, five hundred reeds,
with the measuring reed.
Ezekiel 42: 18

He turned about to the west side, and measured
five hundred reeds with the measuring reed.
Ezekiel 42: 19

The reed was an instrument used in measuring,
and, according to Ezekiel 40: 5, it was 6 cubits
long. In the first book of Samuel 14: 14, the
measurement of land was related to the areaateam
of oxen could plowin aday. In some places, an acre
was the part of afield that could be seeded in barley
in a day. In Mesopotamia the meaning of acres, as
used in Isaiah 5: 10, was about two-fifths of our
present acre.31

THE GROMA

A surveying instrument called a groma was
found in the ruins of Pompeii. It was of the type
used by the Romans in dividing land to be
distributed to veterans. The groma had four arms,

set at 90 degrees to one another, with which the
corners of rectangular plots were established. The
Roman system of land subdivision was called agro
centuriato—iand divided into hundreds.32 Julius
Caesar ruled Rome when agro centuriato was
introduced. He died 44 years before the birth of
Christ, but the subdivision pattern created by
different land uses under this survey system is still
visible from the air.33

ERATOSTHENES

About 500 years before the birth of Christ, the
Greek philosopher and mathematician Pythagoras
suggested that the Earth might be spherical rather
than flat. Eratosthenes of Cyrene, who lived from
276 until 196 B.C., believed Pythagoras was
correct. Erathosthenes was a learned man who
became the head of the Alexandrian Library. His
intellectual curiosity was aroused when he dis-
covered that, at the peak of the summer solstice,
the sun illuminated a deep vertical well in Syene.
At noon, on the longest day of the vyear,
Eratosthenes measured the angle of the shadow
cast by a vertical wall in Alexandria. It was equal to
one-fiftieth of a circle. He thought that Alexandria
and Syene were on a direct north-south line, and he
knew the accepted distance between the two cities.
Based upon his observations, his theory was that
the distance between the cities was equal to one-
fiftieth of the circumference of the Earth.

Eratosthenes came very close. He used units of
length called stadia, and, because of compen-
sating errors, arrived at a distance of 24,662 miles.
Since the Earth is not a perfect sphere, and since
Syene and Alexandria are not exactly the distance
apart that he used, nor are they on a perfect north-
south line, he was a little off in his estimation—the
precise figure is 24,899 miles.32

This was the first attempt to find the cir-
cumference of the Earth by measuring the arc of a
meridian. It was quite a feat in the advancement of
surveying. The only thing wrong was that people
could not believe that the Earth was that large. Until
the close of the 15th century, geographers would
not accept the findings of Eratosthenes. Instead,
they used the calculations of Poseidonius (130 to
51 B.C.) and came up with a circumference of
18,000 miles.32

During the Middle Ages, the church used the
18,000-mile figure to help convince people that
Jerusalem was the center of the world. The maps of
that period are narrow in concept. They are often
called “T in O” maps, due to their stylized depiction
of what the church wanted the world to look like.27
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Eratosthenes’ application of basic geometry in determining the
circumference of the Earth.

DOMESDAY BOOK

When William the Conquerorinvaded Englandin
1066, he changed the existing manorial land tenure
system to the feudalism of France.’® Under this
new system, the lords of the manors paid a fixed
sum to the king.

About 20 years later, William ordered a survey of
the lands of England so that there might be a more
accurate assessment of the sum he was to receive.
The survey was completed and its results were
published as the “Domesday Book.” It was, in fact,
a cadastral survey—a description of the land, with
the names of the owners and the extent, nature,
and value of their holdings.?

THE INCAS

During the 11th to 14th centuries, while
European Crusaders tried to free the Holy Land
from the Muslims, the Incas in South America were
surveying land and constructing cities, pyramids,
bridges, and an extensive system of roads.

Using methods unknown to us, they developed
terraces on the hillsides for cultivation and built
tremendous irrigation works. Though they had no
iron or steel tools, there are canals they built that
can still be traced for miles. At Cajamarca, a canal
that was cut in solid rock extended for more than a
mile. At one place they cut the canal in a zig-zag
pattern; apparently, this was one of their methods



Facsimile of a T in O map showing the usual depiction oftheworld in
the Middle Ages. Jerusalem was shown at the center of the world,
and the Asian location of Paradise gave us the phrase “to orient a

map.

of controlling the flow of water. At Huandoval, the
incas built two canals that met and crossed, one
above the other. There was once even a third canal
below the other two.23

The ancient Inca fortress city of Machu Picchu,
situated at 7,000 feet above sea level, near a
mountain top, was built of huge blocks of stone. No
cement was used inits construction, butthe stones
were so carefully fitted that some of the walls and
stairs are still intact and are plainly visible in aerial
photographs.18

PORTUGUESE EXPLORATION

The real beginning of European exploration took
place in the 15th century during the time of Prince

Henry the Navigator (A.D. 1394-1460). Through
Prince Henry’s farsighted effort, Portugal began
exploring the seas at least 50 years before the rest
of Europe.

One of the major factors in Portugal’s expansion
of travel to the unknown was the discovery of the
Azores and the growth of the Portuguese settle-
ment there. Christopher Columbus lived there with
his wife's family, where his father-in-law taught him
to use navigational and surveying instruments.
Undoubtedly, it was in the Azores that Columbus
first dreamed of sailing farther than man had sailed
before.32



Chapter 2

COLONIAL AMERICA

THE NEW WORLD

Shortly after Columbus’ famous voyage, an
Italian navigator in the service of England, John
Cabot (Giovanni Caboto), discovered the coast of
North America in 1497. Soon after, Juan Ponce de
Leon explored Florida and claimed it for Spain. In
1519 Hernando Cortez began to explore and
conquer Mexico, also on behalf of Spain. One year
later, Ferdinand Magellan sailed through the strait
that bears his name and thus confirmed the theory
that the world was round.

During the next 20 years or so, Lower California
andthe Gulf of California were found and explored.
Coronado explored a large area north of the Rio
Grande and claimed it for Spain. The Grand
Canyon was discovered by Don Garcia Lopez de
Gardenas, and Hernando de Soto began to explore
the Mississippi River.

On the evening of November 16, 1532, the last
Inca king of Peru, Atahualpa, was ambushed and
taken prisoner by Francisco Pizarro. The Incaarmy
was overwhelmed and scattered. In 3 or 4 hours the
strength of the most powerful empire in the New
World was broken. The riches of Peru went to
Spain, and a civilization—recognized as
remarkable even by those who destroyed it—was
ended.2?

At about this same time, a 21-year-old publisher
named Gemma Frisius issued the first edition of
“Cosmographia,” written by Peter Apian. The
second edition, published in 1533, detailed a
surveying method Frisius claimed was completely
new. It was a way of surveying a large area without
direct measurement. The idea was that if all angles
and the length of one side were known, the lengths
of the other two sides of a triangle could be
determined on paper.

TRIANGULATION

Although the ancient Greeks probably
originated the idea of triangulation, Frisius was the
first to publish it. Some 80 years later, the formula
was finally put to actual use. In 1615, a Dutch
mathematician named Willebrord Snell, a
professor at Leyden University, measured a base
line and used triangulation to determine the arc of a
meridian.32

Most land surveyors in the early 17th century did
not have the training and background in

mathematics that Snell had. It was to compensate
for the fact that the geometrical devices used in
triangulation were beyond their grasp that the
plane tabie became popular. Surveyors of that time
also possessed the compass, chain, astrolabe,
telescope, and a forerunner of the theodolite.3?

AMERICAN COLONIES

About 20 years after the first Spanish colony in
America was founded at St. Augustine, Florida, in
1565, Sir Walter Raleigh asked the famous
mathematician and surveyor Thomas Harriot to
accompany British naval commander Sir Richard
Greynville to America. The voyage was successful
and Harriot surveyed parts of what was to become
the State of Virginia.125

Jamestown, the first permanent English colony
in America, was founded by the Virginia Company
in 1607. About the time the Dutchman Snell
determined a meridional arc by triangulation, the
headright system of land tenure was adopted in
Virginia. Under this system, each person who paid
his own or someone else’'s transportation to
America from England was granted 50 acres of
land.!

in 1620 Elder William Brewster brought several
books to America with him on the Mayflower.
Among them was a work on surveying. Although
there is no record of which book it was, Aaron
Rathbone’s “The Surveyor,” which had been
published in London in 1616, was well thought of at
the time, 25 and could possibly have been the book
Brewster brought to the New World.

New England settlers were granted tracts of 10to
100 acres by the general courts. The English
officials who made these “generous” grants could,
on occasion, be even more lavish: they voted
themseives tracts of from 1,000 to 9,000 acres.' The
surveying of all these new tracts of land was vitally
important to the colonists.

COLONIAL SURVEYORS

Nathaniel Foote was one of the first American
colonial surveyors. He surveyed in Massachusetts
but left there in 1634, going by way of the
Connecticut River, to settle Wethersfield, Connec-
ticut. Foote laid out the town common and home
lots. Later, he established the Hartford-
Wethersfield boundary line.



George Washington as a surveyor.



Roger Sherman became the surveyor of Litchfield County, Connecticut, in
1745. Sherman was unique in that he was the only person to sign all four
documents involved in the establishment of this country.



In 1715, John Chandler surveyed more than
10,000 acres of land, “adjoining to the said
Township of Hadley on the North, on Connecticott
[_sic] river Westerly and on Springfield Southerly.
The Lines are run by the needle of my instrument,
allowing no variation—Protracted by a scale of 200
perch to an inch. . . "33

Fifteen years later, during the summer of 1730,
Timothy Dwight completed the survey of a plot of
land containing 200 acres, “adjoining to the South
Side of Chickabey River on both sides of

Chickabey brook by order of the Great and General
Court or Assembly of the Province of the
Massachusetts Bay Begun and Held at Salem
August 28, 1729. . . "33

During the colonial period, Augustine Herrman
surveyed and made maps of Maryland and Virginia,
Andries Hudde surveyed and mapped New
Amsterdam, and Solomon Saffrey and Nathaniel
Woodward ran the boundary between Rhode
Island and Massachusetts. Even though the
instruments they used were rough and crude by
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A portrait of Andrew Ellicott.

present standards, these men did a creditable job
of surveying, as did Daniel Leeds, surveyor general
of West Jersey Province (New Jersey), and Quaker
Surveyor General Edward Penington of Penn-
sylvania.125

In colonial times, many schoolmasters taught
evening classes so that those who could not attend
school during the day could receive an education.
Surveying and navigation were said to be the most
popular mathematical subjects taught. This may
have been due to the fact that the bounds of a vast
new land were in the process of being marked. And,

because the land grants were often unclear, the
subject of surveys and land lines was of great
importance in the everyday life of the colonists.
One of the people most admired in a colonial
community was the land surveyor, oOf the
“boundsgoer.” Young boys often trailed along as
the surveyors ran their lines. Many of them learned
the fundamentals of the skill as they walked beside
the boundsgoer.6

John Jenkins, Sr. (1728-85) and his son John,
Jr. (1751-1827) worked as a survey team. In
between fighting the Indians, they surveyed the



area in northeastern Pennsylvania known as the
Wyoming Valley.126 This rich anthracite region was
claimed by both Pennsylvania and Connecticut.
The Susquehanna Company was formed in 1753,
in Connecticut, to develop and settle the valley.
This settlement resulted in the Pennamite Wars.
The military leader of the Connecticut settlers was
Zebulon Butler. In 1778, during the American
Revolution, Loyalist Commander John Butler and
some Indian allies massacred the Connecticut
settlers. Perhaps this is why the land claim conflict
was finally decided in favor of Pennsylvania.

Abraham Clark (1726-94) of New Jersey was a
surveyor, but he is better remembered as a signer
of the Declaration of Independence. Roger Sher-
man (1721-93), also a signer, was a county
surveyor in Connecticut from 1745 to 1758. He was
the only person who signed all four of the
documents used in founding the United States of
America: the Articles of Association (1774), the
Declaration of Independence (1776), the Articles of
Confederation (1781), and the Constitution
(1787).128

An engraved portrait of David Rittenhouse.
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Joshua Fry, another colonial surveyor was born
in England and attended Oxford University. In
about 1720, he emigrated to Virginia, and surveyed
along the Carolina border with the deputy surveyor
of Virginia’s Albemarle County, Peter Jefferson,
Thomas Jefferson’s father. (The Jeffersons includ-
ed many men who were surveyors besides Peter.
Peter’s grandfather had also been a surveyor, and
Thomas Jefferson himself later became the sur-
veyor of Albemarle County.32)

When Fry was professor of mathematics at
William and Mary College, he approved George
Washington’s registration as the surveyor of newly

11

created Culpepper County. George Washington
was just 17 years old when the registration was
approved, but he was already an experienced
surveyor. When only 16, he crossed the Blue
Mountains with veteran surveyor James Genn,
surveying land for Lord Fairfaxin 1747 and 1748.12

In the early 1750’s, then-Colonel Joshua Fry led
the Virginia militia against the French. He grew ill
with fever and died in May 1754. Lieutenant
Colonel George Washington was named his
successor. It was Washington’s leadership during
this campaign that made his name well known in
the Colonies.125



THE MASON-DIXON LINE

The Mason-Dixon Line became the boundary
representing the division between the Blue and the
Gray armies during the Civil War. Because it is the
east-west line separating Maryland and Penn-
sylvania, with a part extending south and east to
divide Maryland and Delaware, it is unclear why it
was given this place in history, for all three States
fought on the Union side.!'6

The Conflict

Its real place in history goes back much further.
In the middle of the 17th century, the rich land of
the peninsula between the Chesapeake and
Delaware Bays was claimed by both the Calvert
family of Maryland and the Government of the
Netherlands. When the Dutch were compelled to
leave, the dispute was carried on by William Penn.
The charters of Penn and Lord Baltimore were
open to interpretation because of the vagueness of
the documents. This caused quarrels so bitter that
the disagreement continued for decades.

The Decision

After years of dispute, a compromise decision by
England's Court of Chancery awarded Maryland
most of the peninsula. Pennsylvania was to keep
the northeastern part, which later became
Delaware. The agreement was signed and the work
of marking the boundaries was begun by local
surveyors in 1760.118

Although the entire episode lasted for more than
a hundred years, Penn and Lord Baltimore were
suddenly anxious to settle it. When the work did not
go quickly enough to suit them, they decided to
hire Charles Mason and Jeremiah Dixon to get on
with it.29

Mason and Dixon

Mason was 35 years old and held the post of
assistant astronomer at Greenwich Observatory in
England. Dixon, an astronomer, mathematician,
and surveyor, was 30.1'® The two men reached
Philadelphia in the middle of November 1763 and
met with the commissioners of Maryland and
Pennsylvania.2®

In checking the work already completed, they
found it accurate, so in January 1764, they
established their headquarters at the Harlan Farm.
When the weather improved in the spring, the

12

surveyors went south from the Harlan Farm along a
meridian. Distance measurements were taken as
they went along, by chain on level ground and by
levels on slopes. They set a post in a field on the
farm of Alexander Bryan and marked it “West." it
marked the latitude 15 miles south of the south
point of Philadelphia. That post was the reference
point for the parallel of latitude separating Penn-
sylvania from Maryland.2?

The large survey party set heavy boundary
markers at 5-mile intervals. These stones had the
Penn coat of arms on one side and the Calvert coat
of arms on the other. Smaller stones, marked “P”
on one side and “M” on the opposite side, were also
set along the line.1® The West Line, as Mason and
Dixon called the parallel between Pennsyivania
and Maryland, extended from Delaware to the
summit of the Allegheny Mountains by the time
that the winter of 1766-67 grew cold.2?

There was only Indian country west of the
Alleghenies. Thus, the following spring, the
surveyors had to wait until an escort could be
obtained from the Indians of the Six Nations to
safely carry on their work. All that spring and
summer they continued the survey. By the end of
September, the West Line reached the
Monongahela River.

Because the Shawnee and Delaware Indians
held the land beyond the Monongahela, 26 of
Mason and Dixon’s men quit the day the surveyors
crossed the river. Nonetheless, the surveyors went
on until they had crossed a ‘war path” and reached
the top of a great dividing ridge. The termination
point was noted in Mason’s diary on October 18,
1767: “See on top of very lofty ridge . . . at 233
miles 17 chains 48 links from the Post marked West
in Mr. Bryan’s field, we set up a Post marked W on
the West side and heaped around it earth and
stone. . . ."2® Mason and his quiet Quaker co-
worker Dixon handed the completed boundary
map to the commissioners on January 29, 1768.

The Result

The survey project had lasted 4 years and was
the largest surveying accomplishment in Colonial
America. The Mason-Dixon Line is probably the
best known boundary in this country, even if for the
wrong reason. The survey cost just $75,000 and
was amazingly accurate. An elaborate resurvey
just a few years ago showed a differencein latitude
of only 2.3 seconds.16



Chapter 3

THE BEGINNING OF
THE RECTANGULAR SURVEYS

THE TRANSITION

Some of the early American surveyors do not
really fit into either the colonial period or the period
following the Revolutionary War. The Rittenhouse
brothers, for example, were surveyors during both
times.

The Rittenhouse Brothers

To David and Benjamin Rittenhouse must go a
large share of the credit for elevating the colonial
art of surveying to the far more scientific art it
became as the United States emerged as a na-
tion.126

David Rittenhouse was born at Paper Mill Run,
near Germantown outside Philadelphia, in April
1732.29 Pictures of him, such as the portrait by
Charles Willson Peale, show him as an adult with
long hair, a thoughtful face, deep-set eyes, and
wearing the garb of an 18th-century Philadelphia
gentleman. In his earlier years, however, he was an
obscure young country Quaker. He grew up on his
father's farm and became a farmer himself. Later,
he made clocks and surveying instruments that he
used in his jobs as a local surveyor. David
Rittenhouse taught himself how to do these useful
things; he had always been a brilliant and curious-
minded person who, in spite of the limited
schooling available to Pennsylvania farm boys of
his time, mastered astronomy, mathematics, and
Newton's “Principia.” Rittenhouse was the
designer and maker of the first magnetic declina-
tion arc for a surveyor’s compass, and he was the
first American to put a spider web, for cross hairs,
atthe focus of atelescope. He calculated the transit
of Venus in 1769 and observed it with instruments
he had designed and built. When his observations
were reported, David Rittenhouse became an
internationally famous astronomer. Soon he mov-
ed to Philadelphia.

His first surveying job of any note was a
boundary survey for William Penn. He laid out the
12-mile radius around Newcastle, Delaware, which
formed the part of the boundary that Mason and
Dixon found so accurate that they incorporated it
into their own survey .29 This work was done with
instruments Rittenhouse had made for himself,
several years before he achieved a reputation.t
Overa period of years, David Rittenhouse surveyed

13

boundaries for more than half of the Thirteen
Original States. His younger brother Benjamin was
also a surveyor—a very fine one. Both David and
Benjamin were known for making the finest of
surveying instruments.126

In 1796, by order of Congress, Benjamin
Rittenhouse made a surveyor's chain. Afterward,
this chain was used as the standard of the United
States Land Office.2® The respect accorded the
Rittenhouse brothers was evidenced by the 1815
“Instructions for Deputy Surveyors,” issued by
Surveyor General Edward Tiffin. These instruc-
tions required both “a good compass of
Rittenhouse construction,” and the adjustment “by
the standard chain,” of “a two pole chain of 50
links.” Several of the surveying instruments made
by the Rittenhouse brothers today are part of
valuable museum collections. Among them are two

surveyor's compasses made for George
Washington.
In 1792, Washington appointed David

Rittenhouse as first director of the Mint. Although
David Rittenhouse died in 1796, streets, a city
square, a social club, parks, a schooi, and a
scientific body all bear his name, and the clocks
made by him probably are still keeping accurate
time.

Andrew Porter

Andrew Porter, a soldier in the Revolutionary
Army, was also a surveyor noted for his precise and
excellent work. Both he and David Rittenhouse
served as commissioners on the survey of the
Virginia-Pennsylivania boundary in 1784-85. In
1800, Andrew Porter was sent to do the survey to
settle the Wyoming Valley conflict. He became the
surveyor general of Pennsylvania 9 years later.126

Robert Erskine

Robert Erskine was born in Scotland and
educated there as a surveyor and engineer. He
lived in England untilabout 1771. Then Erskine was
made manager of the holdings of the American
Iron Company in the northern part of New Jersey.
He was about 36 years old when he arrived in
America.

A few years later when the 13 Colonies declared
their independence from England, Erskine notonly



remained in America, he joined the militia. When
George Washington heard about Erskine's survey-
ing background, he asked him to serve as
geographer of the Continental Army. Erskine
accepted the job, subsequently surveying and
making topographic maps of the Hudson-
Highlands region. These maps were used in the
successful American campaign to keep New
England from being cut off from the other Colonies
and to defend the area and keep the Americans in
control. Unfortunately, Robert Erskine did not live
to see the new republic established that he had
helped to bring into being.

Simeon De Witt

In 1778 General James Clinton recommended
his nephew, Simeon De Witt, to George
Washington because of the young man’s excep-
tional ability as a surveyor and cartographer. De
Witt soon became the assistant to Washington'’s
chief geographer, Colonel Robert Erskine, whom
he succeeded in 1780. De Witt was attached to
Washington’s headquarters and served in the
campaigns that led to the surrender of Cornwallis
at Yorktown in 1781,

In May 1784, De Witt was named surveyor
general of New York—a position he held for the
following 50 years.

LAND BOUNTIES

About 1 month after the Declaration of In-
dependence was signed, the Continental Congress
offered deserters from the British Army, including
the Hessian mercenaries, American citizenship
and 50 acres of public land. A little over a month
after that, an act was passed that promised land
bounties for naval and military services during the
Revolutionary War. Though there was no “Public
Domain” and the very existence of the United
States was still at issue when the bounties were
offered, land warrants were later issued to
veterans. More than 2.5 million acres of public land
in the old Northwest Territory (Ohio) was reserved
as a “military district.”

STATE LAND CLAIMS

The Thirteen Original States, including land that
is now the States of Maine, Vermont, Tennessee,
West Virginia, and Kentucky, were never a part of
the Public Domain of the United States. Kentucky
and Tennessee were formed out of territory once
claimed by Virginia and North Carolina, respec-
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tively. Maine was part of Massachusetts until 1820,
and Vermont was the subject of conflicting claims
of its neighboring States until it became a State in
1791.34 West Virginia was separated from Virginia
and became a State in 1863, by act of Congress. All
of these States kept title to the unappropriated,
vacant lands inside their borders.34

Even before the preliminary peace treaty was
signed at the close of the Revolutionary War, the
Congress was faced with debts, expenses, conflic-
ting colonial claims to western lands, no money,
and the duty of providing a financial policy and a
plan for settlement. All of these matters had to be
resolved. if this new country was to survive.

Seven of the Colonies claimed jurisdiction over
portions of the vast, unoccupied, somewhat
nebulous area called “the western lands.” No one
was able to state, with any conviction, just where
the colonial boundaries lay. The six Colonies that
had no charter claim to this land felt that, as it had
been won by common effort, it should be held in
common. The new National Government, looking
upon the lands as revenue-producing assets,
agreed.

STATE CESSIONS

New York unconditionally ceded all of her
western land claimsto Congress in 1780. Following
this, Virginia and Connecticut gave up control over
Ohio, but Congress permitted them to retain title to
certain areas. Massachusetts preceded Connec-
ticut in giving up her claim. South Carolina
relinquished her ctaims in 1787, North Carolina in
1790. Georgia held out the longest. In reading the
conditions of her cession,? it is apparent that her
inability to cope with the Indians and settle the land
without the aid of the Federal Government was
largely responsible for Georgia finally granting
deed of cession in 1802.

The most complicated of the State claims was
disposed of with Virginia's cession. This put the
new Government in the awkward position of being
much too poor to maintain a capital, but in charge
of a vast Public Domain. Congress had agreed that
the land should be disposed of for the common
benefit of the United States.® Benefit could be
derived in either of two ways: (1) the land—as
much of it as possible—could be sold for the
highest possible price; or (2) it could be surveyed,
and pioneers could be encouraged to buy and
settle the land, making it possible to hold it against
foreign claims and Indians.



JEFFERSON'S REPORT

This was the situationinthe spring of 1784, when
the Continental Congress appointed a committee
to develop a plan for locating and selling the
western lands. Thomas Jefferson was the chair-
man of the committee, and the report delivered to
Congress that year is in his handwriting.?8

Nearly a year went by before anything more was
done. Jefferson’s report was read and reread.
Another committee was appointed, this time with a
member from each State. Jefferson had gone to
Europe, so William Grayson took his place as the
representative from Virginia. This committee
amended the first report; notably, township size
was reduced from 10 miles square to 7 miles
square.?

Congress, at that point, did some amending of its
own. It reduced township size to 6 miles square.
The portion of Jefferson’s report calling for surveys
before sales, and for the lines of these surveys to be
run and marked due north and south with other
lines crossing these at right angies, was retained.

1785 LAND ORDINANCE

The first land ordinance, the 1785 Land Or-
dinance, which was approved by the Continental
Congress on May 20, incorporated these
provisions. It also included the remarkable provi-
sion that, in each township, section 16 would be set
aside for the maintenance of public schools. Under
the terms of this ordinance, the plats of the
townships were to be subdivided into lots 1 mile
square “in the same direction as the external lines,
and numbered from 1 to 36; always beginning the
succeeding range of lots with the number next to
that with which the preceding one con-
cluded. . . "

In the surveys executed under the 1785 Land
Ordinance, and in some other areas in Ohio,
sections are numbered from 1 to 36, with section 1
in the southeast corner of each township. In these
areas, the numbers run from south to north in each
range of sections. In 1796, the system of number-
ing sections was changed to the system now used,
with section number 1 in the northeast corner of
the township.

The Canadian system of land subdivision is in
some ways patterned upon that of the United
States, but section number 1 is in the southeast
corner of their townships.'* Both American and
Canadian section numbers run in opposite direc-
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The chain is the unit of linear measurement for the
survey of the public lands as prescribed by law. All
returns of measurement in the rectangular system are
made in the true horizontal distance in links, chains,
and miles. The only exceptions to this rule are special
requirements for measurement in feet in mineral
surveys and townsite surveys.

Linear Measurement

1 Chain = 100 links or 66 feet
1 Mile = 80 chains or 5,280 feet

Area Measurement

1 Acre = 10 square chains or
43,560 square feet

1 Square Mile = 640 acres

tions in alternate lines. The Greeks have a word—
boustrophedonic—for this style of writing. Its
literal translation is “turning like oxen in plowing.”

THE GEOGRAPHER

Under the terms of the 1785 Land Ordinance,
Congress was to appoint surveyors, one from each
State, to serve under the direction of the
geographer of the United States. The geographer
was empowered to give oaths to the surveyors
appointed to serve under his instructions. They
were to swear to do their duty faithfully. The
chainmen on the survey crews took a similar oath.

Under the 1785 Ordinance the surveyors were
instructed to measure their lines with achain, mark
them “with chaps on the trees,” describe them
exactly upon a plat upon which they were to note
“at their proper distances, all mines, salt springs,
salt licks, mill seats, that shall come to his
knowledge; and all water courses, mountains, and
other remarkable and permanent things over or
near which lines shall pass, and also the quality of
the land.”

Thomas Hutchins, named as geographer of the
United States in July 1781, was chosen to directthe
surveys under the Land Ordinance of 1785.
Hutchins was born in Monmouth County, New
Jersey. When he was little more than aboy, he went
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to the frontier—the “western country,” serving at
times with the Pennsylvania Colonial Troops. It
was during these years that he acquired an
education in surveying and engineering.
Hutchins was Colonel Henry Bouquet's assistant
in 1764, when Bouquet directed the course of a
military expedition against the Indians. An account
of the conflict, the “Historical Account of Bou-
quet’s Expedition Against the Ohio Indians in
1764,” contains a plan for frontier settlement. The
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plan very closely resembles the system of land
subdivision adopted by the United States. Unfor-
tunately, no author is given credit for the plan, as it
is not in the main text of the account.!

Some authorities give Bouquet credit for the
plan. He was a Swiss who had served in Holland
and in Sardinia. Because there was, during the 17th
century, a limited system of rectangular survey in
Holland,33 this is held as evidence that he was the
author.30 Other authorities are equally certain that



THE RECTANGULAR SURVEY SYSTEM

The U.S. rectangular system of surveys Is amarvel of simplicity. Because of the system and the cadastral surveyors who
transferred It from a plan on paper to regular lines upon the land, the swiit and orderly settlement of a vast public domain
became a reallty.

Separate large pleces of the Public Domain are, In themselves, huge survey areas. There are 31 principal meridians and
base lines in the contiguous United States and 5 In Alaska. At the Intersection of these two linesis the Initial point of each
of the survey areas. Some of the principal meridians are numbered and the rest have proper names. The numbered ones
go only to the Sixth Princlpal Meridan. Most of the other (named) meridians give a clue as to the area they govern: for
example, the Bolse Merldlan, the New Mexico Principal Meridlan, and the Humboldt Meridian. Townshlps are numbered
north or south of the base line. A line or column of townships Is called a range, and they are numbered east or westof the
principal meridian.

At the beginning of the use of the rectangular system, no provision was made for the convergence of meridians or the
limitation of accumulated error. At a later time standard parallels and guide meridlans were Included inthe plan. Between
the standard parallels the excess or deficiency of measurement caused by convergency and accumulated error in each
township is placed in the sections lying against the north and west township boundaries. Each of the other sections
theoretically contains 640 acres.

Each 6-mile-square township Is divided Into 1-mlle-square sections numbered from 1 to 36. The section numbersrunin
opposite directions In alternate lines, beginning with section number 1 In the northeast corner of the townshlp. These
numbered sections may be further divided Into aliquot parts, and thus described and Identifled. The southeast quarter of
the southeast quarter of the southeast quarter of section 5, Township 2 North, Range 3 West, of the Boise Merldian,
describes just one parcel of land. The description even tells the Initlated how many acres are being described. The famlllar
BLM abbreviation for this particular 10 acres is SE',SE",SE' sec. 5, T. 2 N, R. 3 W., Boise Mer., Idaho.

Land, and the hope of sharing in its ownershlp, provided an attraction strong enough to bring millions of people to this
country. The straightforward system of cadastral surveying and land identification added to the attraction. By its adoption
the United States, for the most part, avoided the disputes, litigation, and bloodshed Inherent In a metes and bounds
system.
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Thomas Hutchins was the originator of the plan.
They cite the fact that he was in the habit of keeping
records of his travels and his work, and that he had
been employed to lay out plans for a number of
military posts. Military establishments had long
been laid out in a rectangular manner.

Hutchins served as a British officer at Fort Pitt.
He made exploratory journeys from there north to
Lake Erie and overland to Lake Michigan and the
upper Wabash Valley. His expeditions also took
him down the Ohio River and to the Mississippi.
Hutchins compiled a general map of the West as a
result of these travels, which established him as a
authority on the area.

By the time the Revolutionary War was declared,
Hutchins had attained the rank of captain of the
60th Foot or Royal American Regiment of the
British Army. He was in London atthe beginning of
the war, and the British, quite naturally, planned to
put his experience to their use. After all, he was the
British Army’s leading expert on the American
frontier.

The British, however, had forgotten one very
important fact: Hutchins was an American.
Because he refused to fight against other
Americans, he was imprisoned in August 1779.
When he was released in February 1780, Hutchins
contacted Benjamin Franklin, whowas in France at
the time. Through Franklin, arrangements were
made for Hutchins to travel to South Carolina
where he joined the American forces under
Nathanael Greene. In May 1781, Congress ap-
pointed him geographer of the southern army and
the following July he was given the title of
geographer of the United States.

Two years later, Hutchins was commissioned by
the State of Pennsylvaniato extend the survey from
the western end of the Mason-Dixon Line to the
point that was to be the southwest corner of the
State, and from there to survey the west boundary
of Pennsylvania north to the Ohio River. The line
was to be the boundary between Pennsylvania and
Virginia, so Virginia also appointed surveyors
Andrew Ellicott and Joseph Neville.82 There were,
in fact, three men from each State on this particular
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survey. The two others from Pennsylvania were
David Rittenhouse and Andrew Porter.130

Point of Beginning

The survey marking the southern boundary of
Pennsylvania was completed in 1784. Before the
survey of the western boundary began the follow-
ing year, Hutchins was told his services as
geographer would be needed. Thus, the 1785 Land
Ordinance was passed. It called for the survey of
the public lands to begin . . . onthe River Ohio at
a point that should be found to be due north from
the western terminus of a line which has been run
as the southern boundary of the State of Penn-
sylvania.”

Four boundary surveyors—David Rittenhouse
and Andrew Porter, who had been commissioned
by Pennsylvania, and Andrew Ellicott and Joseph
Neville, who surveyed for Virginia—established
this point on August 20, 1785.26 Following their
arrival on the south bank of the Ohio, near the
mouth of Mill Creek, Andrew Porter noted the
event:130

This morning continued the Vista over the hillon
the south side of the River and set a stake on it by
the signals, about two miles in front of the
Instrument, brought the Instrument forward and
tixed it on a high post, opened the Vistadown to
the River, and set a stake on the flat, the north
side of the River.

The Geographer’s Line

Hutchins, as geographer of the United States,
was to “personally attend to the running of” a line
westward from the newly established “point of
beginning.” This line extends the width of the
Seven Ranges—42 miles—and is known as the
Geographer’s Line. Later surveys show it to be
about 1,500 feet south of its intended position at
the western end.'30 Even so, it was the first line
surveyed under the rectangular system of the
United States. It was the start of the most
magnificent cadastral survey project in history.



Chapter 4

THE ELLICOTTS AND BENJAMIN BANNEKER

THE CAPITAL

On the last day of April 1789, George
Washington became President of the United States
under the new constitution. This was just 2 days
after the death of Thomas Hutchins, the man
responsible for the survey that had undoubtedly
been the most significant project under the
Confederation. Now, however, there was another
project to think about. This Nation was, at last, to
have a Constitutional Capital—the City of
Washington.

Jefferson and Hamilton made a political agree-
ment to move the capital to Philadelphia from New
York in 1790, where it was to remain for 10 years.
Following that, the capital was to be situated in the
10-mile-square tract of Federal land near the place
where the Anacostia River joins the Potomac River.

THE ELLICOTTS

in February 1791, Secretary of State Jefferson, at
President Washington’s suggestion, asked Andrew
Ellicott to go “by the first stage to the Federal
Territory on the Potomac for the purpose of
making a survey of it.”124 It is not surprising that
Andrew Ellicott was the surveyor designated to do
this important work. At the time he was perhapsthe
most highly regarded surveyor in the United
States. Moreover, he and his brothers had lived not
far from the chosen site for aimost 20 years. In
1770, Ellicott’s father and two uncles had settled on
the Patapsco River, some 10 miles east of
Baltimore, and had built Ellicott’s Mills. The town
that grew up around that mill is today called
Ellicott City.

Andrew was only 16 years old, Joseph, Jr., was
10, and Benjamin just 5 when they left Bucks
County, Pennsylvania, where they were born.
These Quaker boys were exceptionally good at
mathematics, and all three of them became
surveyors. They knew and admired the Ritten-
house brothers, and Andrew had studied under a
highly respected lIrish mathematics professor,
Robert Patterson, in Pennsylvania.'2’ in spite of a
boyhood filled with gentle Quaker teaching, tall,
large-framed Andrew joined the Elk Ridge Bat-
talion of the militia and fought with it through the
Revolutionary War. He attained the rank of major, a
title by which he was recognized the rest of his life.
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Soon after the war, he was appointed by Virginia
as a member of the survey to continue the
westward Mason-Dixon Line, survey of which had
been stopped by unfriendly indians in 1767. In the
following years he surveyed other boundary lines,?
including the meridian northward from the point
of beginning on the north bank of the Ohio River.
This Ohio-Pennsylvania boundary is called
Ellicott’s Line.3® The line along the 31st paraliel,
which will be discussed later, is called Ellicott’s
Line of Demarcation.

As Major Ellicott worked on the survey of the
Federal Territory, Jefferson contacted the
tempestuous, fiery-tempered Frenchman and
American Revolutionary War veteran, Pierre
Charles L’Enfant, “. . .to have drawings of the
particular grounds most likely to be approved for
the site of the Federal Town and
buildings . . . connecting the whole with certain
fixed points on themap Mr. Ellicott is preparing.”124

BENJAMIN BANNEKER

Benjamin Banneker, a brilliant surveyor-
astronomer, was also hired to work on the
preliminary survey of the capital site. Banneker, a
black man, was a friend of the Ellicott brothers and
their cousin, George Ellicott. His mother Mary was
the oldest daughter of a white indentured servant
named Molly Welsh and a Negro slave named
Banneker (or Bannaker) whom she purchased,
freed, and married. Banneker’s father Robert was
from Guinea, and he, too, had been a slave.5
Benjamin Banneker was born free, because the law
said he was to follow the status of his mulatto
mother instead of that of his freedman father.
Perhaps this law is the reason that Robert had
taken Mary’s name when they were married.

Even when Benjamin Banneker was very young,
people were impressed by his many interests and
by the speed and ease with which he learned. For
example, he was able to read by the time he was 4
years old.22 When Banneker was 6, probably in the
late 1730’s, his father bought a large farm about 10
miles from Baltimore, Maryland. Banneker attend-
ed the school of a Quaker farmer, along with the
other young people in the area. He soon surpassed
the other students in mathematics, and amazed
those who knew him with his unusual gifts. Atrader
gave him a watch, and from drawings made from t,



Banneker actually constructed a clock. Its frame
and movements were made entirely of wood. It was
the first instrument of its type ever made in
America.22 Even though his clock was the wonder
of the community, Banneker remained a farmer
until he was well past 50 years old.5

When the Ellicotts moved to Maryland, Banneker
helped in the construction of their mills. The
wonderful wooden clock came to their attention,
and they were pleased to help Banneker acquire
the knowledge for which he hungered. The
Ellicotts loaned him books, tools, and in-
struments.® More than that, they gave him their
friendship. All of them, but George perhaps most of
all, encouraged Banneker to pursue his studies.

Banneker learned surveying and developed a
dedicated interest in astronomy. He spent many
nights studying the stars and their courses, and he
became adept with his borrowed instruments. He
learned to calculate ephemerides and finished
computing data for his firstalmanac in the spring of
1790. Banneker, then nearly 60 years old, was
disappointed because it was not published im-
mediately. Due to the Ellicotts’ interest, the
almanac came to the attention of the Pennsylvania
Society for the Abolition of Siavery, and, eventually
this led to its publication.5

According to an account by Silvio A. Bedini in
“Early American Scientific Instruments and Their
Makers,”¢ Benjamin Banneker, while assisting
Ellicott in surveying the City of Washington,
“completed his almanac and gave it to George
Ellicott, Andrew’s cousin, as a subject of possible
interest. Apparently George Ellicott turned it over
to the Honorable James McHenry of Baltimore,
who in turned [sic] submitted it to the firm of
Goddard & Angell, who published it. . . .”

According to another account, also by Silvio A.
Bedini, titled “Benjamin Banneker and the Survey
of the District of Columbia, 1791,”5 after Banneker
completed his work as scientific assistant to Major
Ellicott during the preliminary survey of the
Federal Territory, he returned home. He then set to
work finishing his calculations for 1792. Banneker
had begun collecting datafor this almanac while he
was still working on the survey of the City of
Washington, but he finished itin Baltimore County.
tn June 1791, Elias Ellicott, George’s brother, sent
word to James Pemberton in Philadelphia that
Banneker’s ephemeris was ready to be printed.

Banneker’s place in history is firmly secured by
the fact that he made the observations and
calculations needed in the survey of the 10-mile
square in which our Nation’s capital is situated.
Adding to his stature is the fact that six of the
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ephemerides calculated by this largely self-taught
black farmer were published, over a period of
years, in nearly 30 different editions.5

L’ENFANT’S PLAN

The L’Enfant-Ellicott team made rapid headway
on the survey and plans for the capital. Joseph and
Benjamin Ellicott joined their brother on the
project in late spring in 1791. Under L’Enfant,
broad avenues took graceful shape, and the plans
began to show a more and more beautiful city.
When L’Enfant submitted his plans for approval by
Congress, however, they were, mainly because of
his demands, refused. L’Enfant then resigned and
would not allow the plans to be used at all.124

in March 1792, Andrew Ellicott was placed in
charge of finishing the capital survey. He revised
and redrew L’Enfant’s plan for the city. It was
accepted by Congress, and the final minor points
of the project were completed by Major Ellicott’s
assistants.

in 1793, Pennsylvania commissioned Andrew
Ellicott, already gray-haired at the age of 39, to
locate a road and lay out the towns of Erie, Warren,
and Franklin. It was a large and difficult task, but
the major finished it by the fall of 1796.5 At about
this time, Joseph Ellicott was working on surveys
for the Holland Land Company in the western part
of New York. These surveys were of subsequent
value when people started talking about building
the Erie Canal. Joseph also laid out a city he called
New Amsterdam, which is now Buffalo, New
York.127

ELLICOTT'S LINE OF DEMARCATION

President George Washington personally ap-
pointed Major Ellicott to work with the Spanish
surveyors in running and marking the boundary
line between the Mississippi Territory and Spanish
Florida, which was determined by the treaty dated
October 27, 1795.8 The boundary was to be latitude
31° N. A marker was set where the 31st parallel of
north latitude intersected the Mississippi River, in
what is now Mobile County, Alabama.

Eflicott’s Stone, as it is called, is sandstone and
measures some 2 feet wide. It is about 8 inches
thick and stands 2 feet above the ground. “U.S. Lat.
31, 1799” is cut deeply into its north side; the south
side reads, “Domino de S.M. Carlos IV, Lat. 31,
1799.”115 Even though the stone was placed as a
part of a boundary survey, it was also the basis for
many other surveys in the southern part of
Alabama. Some of the distance measurements
were, later, found long,”? but as shown by the U.S.



Coast and Geodetic Survey marker set in Ellicott’s
Stone at a later time, the survey was reasonably
accurate. The U.S. Coast and Geodetic Survey
values on it read: Lat. 30° 59' 51.463” and Long. 88°
01' 21.076".115

OTHER BOUNDARY SURVEYS

The Georgia-North Carolina boundary was a
controversial one. The dispute overit was settled in
1810, when Major Ellicott determined the 35th
degree of north latitude.2? Georgia had hired him to
do the survey, and, using either Rittenhouse
instruments or those made by himself or his
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brothers, he did his usual fine and accurate job,
with the result that his survey added land to North
Carolina. This was not at all the information that
Georgia wanted, so, consequently, Ellicott was
never paid for his work.12?

Andrew Ellicott’s last surveying project was the
long-disputed international boundary along the
45th parallel. In 1817, he was asked to locate a
portion of this U.S.-Canadian boundary in accor-
dance with article 5 of the Treaty of Ghent. In order
to do so, he was granted leave from the United
States Military Academy at West Point to which
President Madison had appointed him professor of
mathematics in 1815. Major Ellicott held this
professorial post until his death in 1820.



Chapter 5

THE PROVING GROUND

LAND SUBDIVISION IN OHIO

Ohio has often—and accurately—been called
the proving ground of the rectangular system. The
public land surveys there were affected by several
different factors, all of which make the relative
location of Ohio townships difficult to determine.

First, there were two large tracts of tand in Ohio
to which the United States had no claim—Virginia's
Military Reserve and Connecticut's Western
Reserve and Firelands. These two tracts were
surveyed according to the laws of the States that
claimed them. Two other sizeable tracts of Ohio
tand were sold to large companies of speculators
shortly after the rectangular system was adopted.
These tracts were surveyed by the companies that
had purchased them, sometimes according to their
own rules.

AN UNPERFECTED SYSTEM

Mostimportant, the rectangular system itself had
not yet been perfected. No basic framework existed
so that the relative location of townships could be
ascertained with ease. No plan had been for-
mulated for the eventual expansion of the surverys.
Also, there was no provision for eliminating the
basic conflict brought about by the law, which
called for the surveys to be both rectangular and
have sides running in the cardinal directions. This
was, obviously, an impossible requirement on a
planet where meridians converge as they near the
poles. These basic imperfections in the Land
Ordinance of 1785 were not resolved when the
Land Act of 1796 was passed. In addition, whereas
both the Land Ordinance of 1785 and the Land Act
of 1796 assumed that townships and ranges would
be numbered, neither of them provided a plan for
that numbering. For some unknown reason,
however, the system of numbering sections
adopted under the Ordinance of 1785 was changed
by the Land Act of 1796.

SURVEYS WITH NO INITIAL POINT
FOR TOWNSHIP IDENTIFICATION

The west boundary of Pennsylvania served as
the first reference meridian for the public land
surveys and the Ohio River as the base from which
townships were numbered. A number of other
reference meridians and bases were also used in

Ohio to govern certain areas for the purpose of the
disposal of the land. As a result, there are eight
public land surveys—seven in Ohio and one in
Indiana—that have no initial point as an origin of
both township and range numbers.137

THE OHIO RIVER SURVEY AREA

The survey of the Seven Ranges began in 1785.
There, townships are numbered northward from
the Ohio River, and ranges are numbered westward
from the Ohio-Pennsylvania boundary. Sections
are numbered progressively northward in
successive tiers starting at the southeast corner of
each township. The lands west of the Seven
Ranges, east of the Scioto River, and south of the
U.S. Military Tract, were surveyed in a somewhat
uncoordinated manner, but nevertheless in more
or less the same way as the Seven Ranges; that is,
townships are numbered northward from the Ohio
River and ranges are numbered westward from the
west boundary of Pennsylvania in continuation of
the numbering within the Seven Ranges. Because
this area was surveyed in 1798 and 1799, however,
sections are numbered according to the plan set
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forth by the Land Act of 1796. The lands north of
the Seven Ranges and the U.S. Military Tract and
south of Connecticut's Western Reserve were
surveyed during 1799 in the same manner as those
west of the Seven Ranges. All of this area, including
the Seven Ranges, is called the Ohio River Survey
area.

THE U.S. MILITARY SURVEY

Under the provisions of a Congressional act
passed on June 1, 1796, the United States Military
Tract was surveyed into 5-mile-square townships.
The ranges in this survey area are designated by
progressive numbers west from the west boundary
of the Seven Ranges. Townships are numbered
northward from the south boundary of the military
tract. According to the terms of the Act of March 1,
1800, 50 quarter townships of land that still
remained unclaimed at that time, together with
unclaimed fractional quarter townships, were
subdivided into lots of 100 acres each and reserved
to satisfy military warrants. The remainder of the
landsin this survey area was surveyed into sections
of 640 acres each and offered for sale on the same
basis as other public lands. Each of these
townships, however, contains only 25 sections.
These sections are numbered according to the
present plan.

WEST OF THE GREAT MIAMI RIVER

In 1798, the survey of the public lands lying west
of the Great Miami River in Ohio was begun. In it
townships are numbered northward from the Great
Miami River, and ranges are numbered eastward
from the meridian surveyed north from the mouth
of the Great Miami, now the Ohio-Indiana boun-
dary. In this area, which is bounded on the north by
the Greeneville Treaty Line, sections are numbered
according to the revised plan.

OHIO RIVER BASE—INDIANA

The Ohio River Base survey area in Indianais the
only one outside of Ohio that has no initial point as
an origin of numbering both townships and ranges.
In this area—known as the Gore of Indiana—
townships are numbered north from the Ohio River
and ranges are numbered west from the Ohio-
Indiana boundary and its projection south. The
survey of this area was started in 1799 and in it
sections are numbered according to the revised
plan.
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SCIOTO RIVER BASE

The Scioto River Base survey in Ohio was also
surveyed in 1799. Townships in this area are
numbered north from the Scioto River and ranges
are numbered west from west boundary of Penn-
sylvania.

MUSKINGUM RIVER SURVEY

The Muskingum River Survey area was su rveyed
in 1800. Its range is numbered 10 and its townships
are numbered 1 and 2.

BETWEEN THE MIAMI RIVERS,
NORTH OF SYMMES PURCHASE

The public land area known as Between the
Miami Rivers, north of Symmes Purchase, was
surveyed beginning in 1802 in continuation of the
plan adopted by Symmes in the survey of his tract.
In this area, contrary to all other public land
surveys, townships are numbered east from the
Great Miami River and ranges are numbered north
from the Ohio River, in continuation of Symmes’
numbering. The sections are numbered according
to the same plan as those in the Seven Ranges.

TWELVE-MILE SQUARE RESERVE

The last public land survey area to have no initial
point as a basis for township identification was
surveyed in 1805. It is the Twelve-Mile-Square
Reserve and it has no range number. Its townships
are simply numbered 1 through 4.137

NORTHWESTERN OHIO

The intersection of a base line with the First
Principal Meridian was adopted in 1819 as the
initial point for public land surveys in northwestern
Ohio. Public land surveys in this part of Ohio were
executed along the lines of the present plan.

CONFLICT WITH MICHIGAN

As if all this were not enough, Michigan and Ohio
could not agree on the position of their common
boundary. The question was not resolved until
Michigan was admitted as a State in 1837. Long
before that time, the surveys in the southern
portion of the area governed by the Michigan
Meridian had been executed and extended to the
position for the State boundary as claimed by
Michigan. When the State boundary was finally
established the public land surveys were closed
upon that boundary. The lands originally surveyed
under the Michigan Meridian and situated south of
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the State line continue to be governed by the
Michigan Meridian although they are administered
within the State of Ohio.138

THE SEVEN RANGES
1785

In the summer of 1785 the first United States
Government survey party, under the direction of
Thomas Hutchins, met at Pittsburgh where
teamsters, horses, and supplies had been
gathered. Although there were to have been 13
surveyors—one from each State—only 8 actually
began the survey. They were Edward Dowse of
New Hampshire, Benjamin Tupper of
Massachusetts, Isaac Sherman of Connecticut,
Absalom Martin of New Jersey, William W. Morris
of New York, Alexander Parker of Virginia, James
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Simpson of Maryland, and Robert Johnston of
Georgia.

Hutchins and the rest of the party moved
downstream from Pittsburgh and set up camp at
the mouth of Beaver Creek, near the point of
beginning.13 On the last day of September,
starting at the initial point, Hutchins personally
supervised the start of the first east-west line—the
Geographer’s Line. Yet on October 8, 1785, after
surveying just 4 miles of the Geographer’s Line,
Hutchins stopped work for the season. He reported
that the work had been halted due to “disagreeable
intelligence concerning the Indians.”131

1786

Apparently the intelligence concerning the
Indians was more agreeable by the following
spring, because Major Winthrop Sargent tried to
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get an appointment as a surveyor at that time.
Sargent was from Massachusetts and had been a
distinguished artillery officer in the Revolutionary
War. He, along with many other soldiers, had
suffered financial reverses while he had been inthe
service of his country. Some of these veterans
joined together in organizing the Ohio Company of
Associates, which planned settlement in the
western country. Sargent was elected secretary of
the group.102

General Henry Knox, then Secretary of War, was
an old army friend of his, so Sargent went to him
about securing the appointment. Knox told him
that the appointments had been made, but that
they might need more surveyors. Knox and
Hutchins agreed that Sargent would be agood man
to have along. Hutchins had heard that the
surveyor for North Carolina might not be able to
accept. He advised Sargent to try for the vacancy,
should it occur.

By June 11, 1786, Knox was sure there would be at
least one vacancy and wrote to Sargent suggesting
that a man already in the area would have the best
chance of getting the job. Sargent took the hint and
started west toward Fort McIntosh. While he was
on his way to the fort, he was elected by Congress
as the surveyor from New Hampshire, to replace
Edward Dowse, who had resigned.

Sargent’s Diary

For the next few months, Sargent kept a diary. He
began it on June 18, as he left Boston, and he
ended it upon his return from the field, just before
Christmas 1786. John Mathews, later to become
Sargent's assistant, also kept a log. They were
unusual in this respect because few of the
surveyors there or on later surveys took the time to
keep a record other than their field notes.

On his trip west, Sargent stopped in Philadelphia
long enough to visit and dine with Benjamin
Frankiin. Though he enjoyed this social encounter,
he did not seem to be too happy with the rest of
Pennsylvania. In Pittsburgh, which was then a town
of about 80 long huts, he stayed “at Smith’s Tavern
which tho’ as good as any Place is bad enough and
very extravagant.”

Beyond Pittsburgh, Sargent traveled with Major
John F. Hamtramck, commander of Fort McIntosh.
The day after their arrival, Sargent crossed the river
and reached the surveyor's camp opposite the
mouth of Little Beaver Creek,'%2 where all of the
other surveyors were assembled. They drew iots to
see who would survey which range. In August
1786, 6 miles due west of the point of beginning,
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Absalom Martin of New Jersey started south onthe
survey of the first range.’9" He had drawn lot
number one and thereby gained a small measure of
fame. Sargent drew number five,102

Danger from Indian attack was discussed, and the
other surveyors were not as optimistic as Hutchins.
They requested troops to protect them. Hutchins
arranged for military escort from Fort Harmar
because he did not want another time like his first
attempt.

Sargent was detained in camp because his
supplies had not arrived on schedule. While he
waited, three of his Revolutionary War friends
stopped to visit. They were on their way down river
to Fort Harmar, but they spent the evening sitting
around the campfire talking over old adventures
and speculating about the future. One of their
topics of conversation was their hope of finding
peace and justice intheir new homes in the western
country and their desire that, in these homes, “the
veteran soldier and honest man should find a
Retreat from ingratitude. . . .”

These words expressed some of the bitterness
Sargent and other Revolutionary War veterans felt
because of the reverses they had suffered during
the war and the neglect with which they and their
problems had been treated in the Eastern States
after the war was over.

Because his supplies had not yet arrived and it
appeared that there would be several days before
work could begin, Sargent went with his friendson
their trip to Fort Harmar. They went by river. The
weather was fine and the land they saw along their
way was rich and level, yet not wet nor too low.
Sargent’'s diary tells that he could picture cattle
grazing in the luxuriant meadows. The trees along
the banks of the river were majestic oaks and
walnuts. Hickory and maple trees of huge propor-
tions were also noted. During the time (July 23 to
August 2) that he spent at Fort Harmar, Sargent
made several excursions into the surrounding
area. His diary indicates his appreciation of the
country.

On his trip from Fort Harmar back to his own
camp, Sargent noted the farms of several squatters
on the north shore of the river. He resented their
presence in an area he would have liked for the
Ohio Company settlement and referred to them as
“lawless banditti.” Later, Sargent was to find that
this attitude was one the squatters did not find
particularly endearing as they considered
themselves adventurous pioneers.

Sargent’s days of rest, with time for exploring the
country, came to an end when the chainmen,
packers, and horses reached camp. The pay for the



packers was a “half Joe” each per month and 30
shillings per head for the horses. (A half Joe was a
Portuguese gold coin which was equivalent to
about $8.)

The survey work actually began on September 2,
1786. Dense swamps and thick undergrowth made
- progress slow. In many places the only way to get
through was to cut a line every rod of the distance.
There were not enough men and their instruments
lacked modern refinement. These first surveys did
have inaccuracies but, considering the odds the
men worked against, they were very well done
indeed.

In reaching his own range—the fifth—Sargent
spoke of the others. The first range was “tolerably
good but a little broken”; the next was “fine lands,
by no means high, but level”; for the third, “extreme
bad-broken and some very high hills.” The fourth
range he called “good lands.” His range lay beyond
these others and was covered with thick under-
brush.

At times no more than 2 miles a day could be made
with the surveying. For this work the surveyor
received, including all expenses, $2 per mile. When
Sargent had run the east-west line of his range, he
was asked to run Simpson’s on the sixth range.
Sargent completed it and returned to work on the
fifth range.

About this time a rumor of the presence of alarge
band of Shawnee Indians was being circulated.
The report caused Hutchins and the surveyors with
him to return to camp. Sargent did not believe the
report; he had not seen any Indians, and even if
there were any, he could not see that he should
behave any differently than when he was in the
army and exposed to danger every day. He and his
crew stayed on the job, and he wrote a letter to
Hamtramck asking if there were any truth to the
whole thing. The last line of the letter tells of his
plan to go West until he received and answer.
Fortunately the rumor, this time, was false.

Before the end of September, the rumors of Indian
hostilities were becoming alarming. Sargent and
his crew returned to the camp at the mouth of Little
Beaver Creek. Hutchins called all the men
together there to consult with them about the work.
Sargent was of the opinion that, since they had not
been attacked, they should not have stopped their
work. He was certain it would be taken as a sign of
weakness by the Indians.

Hutchins told the assembled survey crews thathe
thought four ranges should be completed. Work
beyond ,that range he left up to a vote of the
surveyors. They voted that it was too dangerous to
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go beyond the fourth range. Sargent did notagree.
He also did not agree with the manner in which
Hutchins had handled the situation. His diary entry
on September 28 shows his annoyance.

For my part, | would prefer to receive and obey
order, rather than decide for myself and | am
sorry to find Mr. Hutchins, who is our principal
so fond of council and so wanting in decision.
He is good character, a worthy man, but stands
in need of confidence in himself—which we
surveyors have all very sensibly felt, and which
has sometimes involved us in disagreeable
altercations and disputes about modes and
forms and the more essential of our duties.

Isaac Sherman, third range surveyor, and
Ebenezer Sproat, fourth range surveyor, had the
option of returning to their work. Sargent asked for
a similar privilege. Hutchins refused to order him to
resume surveying but agreed to let him continue if
he chose to do so. Sargent requested a military
escort and went ba