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ABSTRACT 
 
The time has come to modernize our land system to create an accurate 
accounting of the spatial limits of our most valuable asset; Land.  The Colonial 
States are resplendent with examples of colorful but inadequate land 
descriptions that are recorded in a system of Grantee / Grantor indexing that 
leads to many dead end title searches. This paper/presentation will explore for 
the Colonial States the pathway to reformation of Title by rectifying Legal 
Descriptions, the need to register the results in an “Authoritative Cadastral 
Geodatabase” and the Legislative changes and Geospatial infrastructure that 
would be required to enact the changes needed. 
 
Keywords: Authoritative, Cadastral, Geodatabase, “Domesday”, Coordinates, 
Parcels, Boundaries, Land Surveying, GIS, “Unique Parcel Identifier”, Monuments.  

n 1936 Phillip Kissam wrote: “Inadequate, archaic and inaccurate, are adjectives which may 
be applied to the present methods in constant use for describing property. They cause 
disputes, delay construction, and injure the title of the real estate involved. The economic 

loss and damaged confidence chargeable to this cause is considerable. The transfer of property 
incurs difficulties out of all proportion to its value in comparison with the transfer of any other 
form of wealth. Although apparent in a variety of forms, the underlying cause for this state of 
affairs can usually be traced to the lack of proper method of marking the ground.” 1

D. David Moyer writes in a paper submitted for the Conference on Land Identifiers-The 
Problems, Prospects, and Payoffs (CLIPP) (January 1972) “ The problem of land description 
that Phillip Kissam addressed in 1936 still exist today. In fact, the problem has become more 
acute, not only because the description system is inadequate but also because of the rapid 
turnover of these parcels from one owner to another. The flow of data into, out of, and within the 
land-data system in the United States has increased at such a rate the entire system is in danger of 
breaking down under its own weight.”2

Surveyors are experts at resolving individual Boundary issues, on a Parcel by Parcel basis.  The 
Surveyor has an understanding of the rules of construction, based upon Common Law, 

I
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precedents set by court decisions, and Statutory Law, and formulates an opinion of the location 
of boundaries that will be acquiesced to or stand the test of a trial. These boundary decisions end 
up as unreferenced monuments set in the field by an unknown Surveyor, or as found and 
proposed monuments on a recorded plan and the unreferenced monuments set in accordance with 
the plan in the field. Excepting as shown on new subdivision plans and plats, many territories do 
not have requirements for the recording of boundary monuments set by a surveyor. The best one 
can hope for is a monument to be referenced (called for) on a recorded plan or deed, but again, 
there are no legislative requirements to that end.  

GIS offers the technology to develop a System approach to record the surveyor’s individual 
results. A “Cadastral Network” or fabric of surveys can be modeled and recorded in GIS. In 1977 
Don Wilson wrote: “Presently coordinates are not required in land surveys in this country. This 
law should remain as such until such a time as networks are densified to the extent that will make 
referencing surveys to the system feasible.” 3 Every time land is transferred or land is improved a 
Survey should be done and it should be made part of the solution, made part of the 
“Authoritative Cadastral Geodatabase” forming a “Cadastral Network”   solution and not just 
propriety information to be lost to antiquity in the private files of the local surveyor. In a large 
sense this is public information that needs to be available for the use of future surveyor’s 
attempting to “follow in the footsteps” of his predecessors.

How can we continue to describe land to the old oak tree that hasn’t existed for two hundred 
years and expect to sustain a viable business model? This paper/presentation will explore for the 
Colonial States the pathway to reformation of Title by rectifying Legal Descriptions, the need to 
register the results in an “Authoritative Cadastral Geodatabase” and the Legislative changes and 
Geospatial infrastructure that would be required to enact the changes needed. 

CLIPP was a precursors to the Multi-Purpose Cadastre reports of the 1980’s and the 2007 
National Research Council’s publication entitled: “National Land Parcel Data: A Vision For The 
Future” which revisits the conclusions of the original council: “ …a unique aspect of this study 
has been the opportunity to revisit an issue that was first addressed in 1980. It is obvious 
understatement to say that the world is a much different place in 2007. In 1980, personal 
computer were rare and few could have even described the capabilities that are now available to 
us over the World Wide Web. In 1980 no one had experienced the events of September 11, 2001, 
or Hurricane Katrina. Institutionally we did not have a department of Homeland Security or a 
Federal Geographic Data Committee. The current framework of Spatial Data Infrastructure 
standards for data, technology, and discovery did not exist. Now, geospatial technology and 
related services are ubiquitous” 4

Susan Marlow (chair of the MAPPS Cadastre Task Force) testified before the Subcommittee on 
Oversight and Investigations House Committee on Financial Services U.S. House of 
Representatives hearing on “Utilizing Technology to improve TARP and Financial Oversight” –
September 17, 2009) outlines no less than six major reports, analysis, and studies going back to 
1980 that have “recommended the use of parcel data at the national level and called for improved 
national coordination.”  She goes so far as to state “There is increasing discussion in 
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international political, financial and professional forums that the failure of the United States to 
utilize a national parcel system resulted in the lack of an early warning system that could have 
prevented the world wide financial crisis.” And she supports her argument by quoting the Hon. 
Gary Nairn, Australian MP and a Professional Surveyor who said “The financial crisis is 
impacting worldwide…it could have been avoided or at least better contained if the United States 
had a better land administration system that was truly spatially enabled. (Coordinates Magazine 
July 2009).”5

It is now feasible so why hasn’t a system been enacted? The short answer is that of the 
Surveyor’s Cost/ Time / Quality.  The GIS systems currently in use are generated for specific 
purposes and do not need the Quality of “Survey Grade” data; nor can it bear the Cost for 
“Survey Grade” data; and it can not wait around for the Time it takes surveyors to complete a 
project. For the most part GIS needs, can be adequately met by other means of spatial data 
acquisition. Cost/ Time / Quality are the cornerstones of most business models. “For many 
record management purposes, a parcel identifier is the only spatial characteristic that is needed. 
The Survey of boundaries that enclose that parcel can account for 40 per cent of the costs of the 
registration process.” 44

It is time for a modern day Domesday “Authoritative Cadastral Geodatabase” to be enacted and 
created. Part of the solution is that surveyors need to wake up and grasp the opportunity that is 
now available to them to reform the system. Surveyors need only to embrace the answers that 
GIS provide to reform a system that “is in danger of breaking down under its own weight.”2

Legislation should be required at the state level so that every time land is transferred or land is 
improved a Survey should be done, and the results of the survey should be made part of the 
solution, made part of the “Authoritative Cadastral Geodatabase” forming a “Cadastral
Network” solution and again, not just propriety information to be lost to antiquity in the private 
files of an unidentified local surveyor.

Surveyor’s can attest first hand how inadequate the existing system is when ever they needs to 
prepare a boundary line Bid Proposal or to retrace a boundary line from a metes and bounds deed 
description, the system is most broken where the deed and ground intersect. The system of land 
title ownership and transfer of land titles operationally works, but the current system is obsolete 
and is begging for replacement. The tools are available to make the changes necessary. We all 
look foolish when two adjoining surveys can not meet at the same points on the earth especially 
when the same title documents and recorded documents are used; and to compound the problem 
is the lack of recorded documents supporting evidence of surveys and occupation. Who knows 
where the stone bound or iron pipe originated from, which one came first, which one takes 
precedent. Surveyors may find reference to the evidence in the recorded documents or in the 
private records of another surveyor if they are lucky, but sadly these records are being destroyed 
and become lost and forgotten.  Monuments and public notice have been used in conjunction 
with written descriptions and the recording of deeds since the dawn of Time to acknowledge 
private ownership of land and to establish land tenure.
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For example, The King James Version of the Bible Deuteronomy 19:14,  “Thou shalt not remove 
thy neighbour's landmark, which they of old time have set in thine inheritance, which thou shalt 
inherit in the land that the LORD thy God giveth thee to possess it.” 
And also Jeremiah 32:14,  “Take these evidences, this evidence of the purchase, both which is 
sealed, and this evidence which is open; and put them in an earthen vessel, that they may 
continue many days.”  “The document appears to have been tied up in a roll, sealed and provided 
on the outside with signatures of the Witness.”  A duplicate deed was published “. . . this 
evidence which is open we must read as public notice . . . and it is doubtless a brief transcript 
from the deed, which could be used by the purchaser to establish his claim before his fellow-
townsmen.”6 The land was monmented, described in a deed, the public given notice of the 
purchase and then the deed was recorded ~ preserved with the utmost care in an earthen vessel.  
In modern society the Government has taken on the role of the keeper of deeds.
The importance of monuments and measurements describing them can be traced back as far as 
1292-1075 BCE. The Book of Proverbs  22:19 references as an ancient source the Thirty 
Chapters of Amen-em-Ope son of Kanakht: (From Chapter 6 : Steal No Land And Eat From 
Your Own Field)

Do not move the markers on the borders of fields. 
Nor shift the position of the measuring-cord. 
Do not be greedy for a cubit of land. 
Nor encroach on the boundaries of a widow. 
The trodden furrow worn down by time, 
he who disguises it in the fields, 
when he has snared (it) by false oaths, 
he will be caught by the might of the Moon. 

And also from the same chapter: 

Beware of destroying the borders of fields, 
lest a terror carry You away. 
One pleases god with the might of the Lord, 
when one discerns the borders of fields. 7

The ancient Romans worshiped a god of land marks, “annual days of festivities were arranged in 
his honor. The god was named, appropriately enough, Terminus, which in Latin, means end, 
limit, or boundary”  “. . . the ancients attempted to preserve their boundary mark while we plant 
them, ignore them, and then spend much time and fight many battles to find where the mark was 
originally.8

The concept of monumenting Boundaries and individual land ownership and the formal rules for 
the transfer of land were well established in Europe before the arrival of the colonist in America. 
The indigenous people, the Indians, did not enclose land and had a different view on land 
ownership. “The Indians did not recognize individual landownership; they held land in common. 
No specific mention of Indian rights to the land was made in the charters to extensive tracts of 
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land in the new world for colonizing purposes, which were issued by European monarchs to 
Court favorites and trading companies.” 9 Although deeds were sought from the Indians they 
were never formally acknowledged to have Title to the land. “An opinion of eight English 
lawyers stated: ‘Though it is the practice of all lords proprietors to give the Indians some 
recompense for their land it so seems to purchase it of them, it is not done for want of sufficient 
title from the king, but out of prudence, otherwise the Indians might have destroyed the first 
settlers (who are usually too few to defend themselves), or refused all commerce or conversation 
with them.” 10

The concept of land ownership in the colonies of America was different from how we view 
things today. There were Royal Grants, Land Companies, Proprietors, commoners, inhabitants, 
and freeman. “After parceling out home lots, common field and pastures, and town common and 
other public lots, the proprietors set aside what was remaining of the original grant as ‘common 
undivided lands’ .“ 11 Freeman could hold an individual estate (a Freehold), but you had to be 
invited / accepted inhabitant to purchase. “They might hold a freehold, but the freehold did not 
admit them to a proprietary share.” 12 “The freemanship, in other words, implied the exercise of 
the franchise, while proprietorship was exclusively a property right” 13 The Proprietors “laid out 
public roads. They began to locate precise boundaries of original purchases from the Indians and 
the lines between towns. They recorded and analyzed deeds of these purchases to determine their 
exact meanings (often stretching the expanse in the process) and soundness of the title they 
conveyed. Where the towns discovered flaws, they sought supplementary documents.” 14 Charter 
descriptions were vague and overlapped and there were many land disputes that resulted in court 
battles, some, that remain unresolved to this day.  

The Townships developed as a means of survival and became the central governing body of the 
local people. It is easy to understand why “Home Rule Charters” are so prevalent in the Colonial 
States and held onto so dearly. Townships are based on a core unit of organization that in many 
cases predate the formation of Statehood. “By the time of the Revolution, English colonies had 
all adopted laws for recording conveyances. Their acts were patterned after the English 
enrollment and registry laws, but provided for recording or copying into public record instead of 
for the making of a mere registry or enrollment.  It is therefore claimed that the recording system 
as such is essentially an American institution.” 15

There are generally two different types of land registration systems that have evolved: “the deeds 
system and the title system.” “The key difference is whether the transaction alone is recorded 
(deeds system) or the title itself is recorded and secured (title system). Deeds systems provide a 
register of owners, focusing on ‘who owns what’, while the title systems register properties 
representing ‘what is owned by whom.’” 16 Land transactions in the Colonial states, for the most 
part, are recorded by the Grantor/Grantee deeds system at the local level and some cases at the 
county level. “The property-based equivalent of the grantor/grantee index, known as a tract 
index, is referenced to property descriptors. Unlike the grantor/grantee index, a tract index may 
identify information on file in the recording office that is in addition to ownership status, for 
example, the existence of a mortgage.” 17 “In both Systems, the broad legal standards are the 
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same, public records are kept, and individual interests are consensually exchanged through the 
legal document known as a deed.” 18

“The public Lands of the United States date from the time of the formation of the union. At that 
time, and soon afterward, seven of the thirteen original states ceded to the Federal Government 
more than 233 million acres of land. Thereafter, through treaties and purchases, the United States 
acquired another billion acres of Public Domain Land.” 19 This area (even though some of it is 
now in private ownership) encompasses thirty states and are considered Public Land Survey 
System (PLSS) states regulated by the U.S. Department of the Interior, Bureau of Land 
Management (BLM)  “For areas that were once part of the public domain, legal land descriptions 
are usually written in terms of PLSS descriptions.” 20 “Twenty states – Connecticut, Delaware, 
Georgia,  Hawaii, Kentucky, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, 
New York, North Carolina, Pennsylvania, Rhode Island, South Carolina, Tennessee, Texas, 
Vermont, Virginia, and West Virginia- do not use the Public Land System. These States and a 
portion of Ohio not under the public land system generally use metes and bounds descriptions of 
some type to describe their land. . .” 21 

The use of written deeds in conjunction with monuments to transfer title to land has been in use 
since the dawn of time as referenced in the above examples but was considered optional until the 
passage of the 1677 “Statute of Frauds” requiring a conveyance be in writing, which in effect 
ended the ceremonial livery of seisin practices of delivering and receiving a twig or handful of 
dirt or other symbolic token of delivery to signify the transfer of fee title of land. The Recording 
of deeds and plans followed, usually hosted by the governing body of the territory and rules of 
public notice evolved from there. 

“. . . The modern Subdivision, which was based on an accurate survey founded on monuments 
found or set with bearings, angles, and distances established. Streets were laid out and dedicated 
to public use, and individual lot numbers assigned. All these details were portrayed on a duly 
recorded maps or plats and acquired such legal stature that a reference to the lot number and 
block, if any, and to the record of the subdivision constituted a legally sufficient description or 
identifier of the parcel” 22 There is a need for description reformation as evident by most local 
municipalities rules and regulations for new subdivisions. Most require that monuments be set 
before the performance bond is released. Some municipalities require that Monuments (Stone 
Bounds) be set at all lot corners and that a certified As-Built by a surveyor be completed. Many 
municipalities now require that the new subdivisions be on State Plane Coordinates and that 
submissions be in a Digital Vector format accompanied by a PDF stamped “Authoritative” Copy.  
The next logical step would be to enact legislation to require establishment of an “Authoritative 
Cadastral Geodatabase” at the same level of government that the subdivision of land is regulated 
and recorded at.

At this point it would be prudent to note that there is a subtle difference between compiled 
survey information from record documents and an accurate boundary retracement survey. The 
electronic compilation of existing survey plans of record is not “Authoritative” to the boundary 
lines. It may be “Authoritative” to the assessors parcel for identification of the current owner, but 
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it does not constitute a survey of the boundary lines, nor is it “Authoritative” to the location of 
boundary lines. A Disclaimer note should accompany any future templates that involve Parcels 
and Parcel management and Assessors are advised to include a Disclaimer Note such as:   

“Disclaimer:  This (map, data, or geospatial product) is not the product of a 
Professional Land Survey.  It was created by XXXX for general reference, informational, 
planning and guidance use, and is not a legally authoritative source as to location of 
natural or manmade features.  Proper interpretation of this (map, data, or geospatial 
product) may require the assistance of appropriate professional services. XXXX makes 
no warranty, express or implied, related to the spatial accuracy, reliability,  
completeness, or currentness of this map.” 23

Surveyors are advised to use a similar disclaimer notes when their Plats and Maps utilize 
Compiled record survey data. For example Rhode Island Survey Standards provide for “a Class 
IV standard indicates that data is depicted or reported from maps, deeds, and other existing 
sources, and is not a product of a field survey. Such a standard is never suitable for a boundary 
survey, but can be used for compilation plans, conceptual design plans, tax maps, overlay maps, 
mortgage loan inspections, GIS/LIS and other presentations of information which have not been 
directly verified by an authentic ground-based survey.” All Class IV plans must contain the 
following disclaimer in the certification language:

“This compilation map is prepared from sources of information and data whose 
positional accuracy and reliability have not been verified.  The property lines do not 
represent a boundary opinion, and the information depicted is subject to such changes as 
an actual ground survey may disclose.” 24

The difference is again, subtle, but an understanding of the difference is crucial to the protection 
of the security of land and of land ownership. The Land Administration System,  is one of the 
fundamental functions of our government, and Surveying services are regulated in all states 
under the States inherent "police power" to promote public safety, health, morals, public 
convenience, and general prosperity.

“It is a familiar rule that what are the boundaries of land, conveyed by a deed, is a question of 
law; where the boundaries are is a question of fact.” 25

By the same token if the surveyed corner monuments and lines were entered into a Geodatabase 
requisite to the performance of a survey, and then referenced to the record plat/plan prepared by 
the surveyor, they could become the best evidence available for the definition and reproduction 
of boundary lines. Short of a legislative change authorizing the formation of an “Authoritative 
Cadastral Geodatabase”, reforming the land recording system to require electronic submission of 
Survey Parcel information (corner monuments, lines, coordinates, and plan references) starts the 
move towards an E-Government system where the Ground Evidence and the Cadastral evidence 
of the parcel corners, corner monuments, and boundary lines become coincident by definition. 
“’Cadastral Surveying’ is the process of creating, measuring, and marking boundaries on the 
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ground; preparing cadastral survey plans of those activities for the purpose of reestablishing 
boundaries; and recording the boundaries on an aggregated (cadastral) map.” 26 “The Cadastre is 
therefore defined as parcels of land ownership whose boundary corners are defined by geodetic 
coordinates on the Earths surface.” 27

We move closer to an “Authoritative” Cadastral when we fit the plans together in a cadastral 
geodatabase and common corners and lines are identified –when title to land is transferred by lot 
number & reference to a plan of record or by a “Unique Parcel Identifier” in the Cadastral. In 
effect we would have a modified Torrens System, whereby the land is registered/recorded in a 
geodatabase but is not automatically insured. The cadastre would be in effect the best available 
evidence to define the boundaries that define a parcel but not necessarily conclusive. There will 
always exist “the possibility that the contrary may be shown.”  28 Land owners want to be secure 
in the limits of  their ownership. “Society does not want boundaries that move, they want 
consistency of the location of their boundaries.”  Surveyors have been throughout time the 
“stewards of the certainty of boundary location.” 29 The surveyor’s role has been traditionally to 
set or recover monuments that will be acquiesced to by the land owners as boundaries of 
ownership or if not respected by adjoining owners, establish boundaries that will hold up to a 
judicial review. GIS offers the ability to manage the results of individual surveys into a 
coordinated system, while the surveyor maintains a system of checks and balances between the 
Ground Survey and the Cadastral Geodatabase.  An “Authoritative Cadastral Geodatabase” 
would be achieved when the Surveyor offers a certified result / verification of the ground 
conditions (monuments/field measurements) to the Cadastral Geodatabase record of the parcel. 
The Surveyor would be positioned to perform the necessary measurements to resolve and verify 
the areas where discrepancies may exist between the Real world and the Modeled world of the 
Cadastre. It would therefore follow that an “Authoritative Cadastral Geodatabase” would be 
achieved when a Parcel of land described by it’s “Unique Parcel Identifier” constituted a legally 
sufficient description or identifier of the parcel for the transfer of title. 

“Boundaries are fundamental to land administration and civil peace. Without a system to 
equitably and transparently create, describe, and mark boundaries that are accepted by society, 
whether in formal or informal systems, disputes and civil unrest, and even war can result.” 30

“It was in the winter of 1085 at Gloucester, that William the Conqueror made his ‘Deep Speech’ 
in which he ordered for the following year the domesday inquest. In concept and execution, his 
inquest, however, was nothing more than a revival of the old Roman institution  of census taking. 
The results were collected in two volumes, which are known as the “Domesday Book.” The 
names of principal landowners, the extent of their holdings, the value of the land and livestocks, 
the number of servants kept and so on, were recorded in it, for the purposes of assessment” 31

No actual land survey of national significance was undertaken in England until six centuries 
later. This survey was planned in England for application in Ireland, 1654-58; it is frequently 
referred to as ‘The Down Survey.’ Its name is derived from the frequent repetition in the report 
of such expressions, as ‘laid down by admeasurement’ and ‘ by the survey laid down.’  The 
survey was concerned primarily with the division of the confiscated land in Ireland after the 
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conquest. Land Tracts and Parcels were needed that could be assigned, by means of lottery, to 
the adventures and soldiers who had supported or fought for Cromwell, and to whom payments 
were in arrears. It was therefore, first of all an instrument designed to help in the allocation of the 
spoils of war.” 32   

So why a “Domesday Cadastre” besides the catchy name for a title? There needs to be an 
accounting for all the land and monuments that define and describe the boundaries of land, a 
Domesday approach. A legislative initiative so to speak that would require an immediate 
compilation and inventory of the monuments that now exist.  Compiled, inventoried, and 
catalogued into a Cadastral Geodatabase by survey methods and survey standards. Because land 
ownership is not a static environment, a “Domesday” one time accounting approach is desirable 
to create a base system to begin the new build.  Here is where we are as of such an such a date, a 
Cadastral Epoch.  Whether it takes 5 years or 10 years to accomplish this vs. the two years to 
complete the original “Domesday Book”, the need for a Domesday Cadastral Epoch is evident 
because landownership and encumbrances change with time and the “Authoritative Cadastral 
Geodatabase” will need to evolve to meet those changes.  

The amount of land is finite and can be described by coordinates. Starting with the state line 
boundaries, then the municipal boundaries, and major right-of-ways (roads, Rail Roads, etc). 
Most of these are defined by monuments that occupy a single point in space which can be 
defined by State Plane Coordinates. Australia uses the concept of a Digital Cadastral Data Base 
(DCDB) and in the Public Land States a Geographic Coordinate Data Base (GCDB) is used. “ 
Within a coordinated cadastre, all coordinates are survey accurate, and the DCDB effectively 
becomes a continuous cadastral survey plan.”33

The mere recording of survey results in a cadastre geodatabase without insurance, does not 
preclude the land owner from establishing ancient rights, as they may or may not exist, in the 
chain of title and as evidenced by both record and physical conditions. The fact of the matter is it 
is expensive to establish ancient rights of title, but it is not out of the question. Equity often plays 
a roll in the courts decisions of a boundary location.  It is difficult to imagine the disruption of a 
peaceful residential occupation of a ten lot subdivision for over 20 years to give way to an 
ancient claim of right to title, but it is not uncommon and can happen under the common law 
decisions that guide our court judgments. Most title searches are limited to fifty or sixty years 
prior, but surveyors are charged with establishing boundaries that may have been created long 
before that time period. The question of how far back in time is necessary to research, to 
determine the practical location of a boundary line can be difficult to answer. The practical 
location of a boundary line may be determined and the ancient rights identified so the land owner 
knows the risk involved. Common law is not always consistent in its rulings and can change if 
the conditions change, so it is advisable to keep abreast of current rulings and judgments as they 
are made and reported. Although, “Most survey cases settle because there is generally not 
enough money involved, so they don’t get reported. For the most part, decisions in lower courts 
do not get reported, only Appeals cases.”34
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If one were to dig deep enough, most parcels of land can be found to have a title defect that 
would otherwise make them insurable. Title would still be marketable and the “exceptions” 
noted and excluded from the coverage.  Most boundary disputes are not fundamentally about the 
location of a Boundary line or a corner, but rather about an agenda one of the parties has against 
or for a particular situation. In a residential area it is less about the boundary as it is more about a 
neighbor that is irritated and frustrated by some other minor dispute,  such as the neighbors dog 
digging up the garden, that gets escalated into a boundary dispute to air the  grievances. It may 
be also a vehicle to contest the development of land or contrastingly to secure the rights to 
develop land. People are in general satisfied with their boundaries as visibly memorialized and in 
some cases when life is copacetic a fuzzy understanding of their limits of ownership is sufficient.   

Many residential neighborhoods have few corners marked but, bushes and existing fence lines 
and other forms of occupation are readily visible.  Peaceful occupation with fuzzy boundaries is 
not a problem until someone wants to put on a building addition (or some other improvement) 
and the Municipality wants to know if the addition will be within the zoning setbacks. The 
surveyor must find adequate monuments to begin his survey. There are no problems when 
original monuments can be successfully recovered and when the occupation agrees with the 
record title.  In his book How Maps Restrict and Control No-Dig No-Fly No-Go, Mark 
Monmonier makes some observations on property ownership in the United States.  “Boundary 
lore includes fascinating tales of ignorance and greed. It also affords an opportunity to explore 
popular misconceptions about the accuracy and significance of boundary lines.”35

The Monmonier book is most timely with the issues that face surveyors in the economy that we 
now all live and try to survive in. The body of knowledge he writes about is well researched and 
he brings to the table a point of view that is relevant from a layman’s perspective of Property 
Boundary issues and attitudes. He states: “Canada ,Australia, and Western Europe , which are 
well ahead of the United States in showing accurately surveyed boundaries on large-scale 
‘cadastral maps,’ are moving towards electronic land-registration systems that represent land 
parcels as polygons and corners as pairs of (X, Y) plane coordinates. When these systems 
eventually replace deeds and monuments, buying land will be no more complicated than buying 
a used car. Moreover, the homeowner with a highly precise handheld GPS (Global Positioning 
System) unit can quickly determine weather a fence post or rosebush is on her own property or a 
neighbors. Converting existing legal descriptions into a massive digital map will not be easy or 
cheap, but the benefits of simpler transactions, fewer lawsuits, more accurate land valuation and 
more effective environmental management can justify the investment.”36 Mark Monmonier’s 
words strongly echo the sentiment of Peter Huber’s conclusion in his May 2008 Forbes 
Magazine Article, Good Data Make Good Fences; “Private wealth, free markets and global 
prosperity all hinge on our property-defining skills. The precision, speed and accuracy of the 
property-defining technologies now at hand are poised to unlock wealth and stimulate growth 
worldwide.” 37

There is only so much land available, and it is quantifiable and can be described accurately 
within existing systems such as the State Plane Coordinate System (NAD83 US Survey Feet). So 
what is it we as surveyors need to do to reform the land title system to bring it into the 21st
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century? We start with a good survey foundation to build the framework upon. The major 
Boundaries (State Lines, County Lines, Municipal Lines, etc.) need to be discerned by an 
accurate ground survey, then it becomes a matter of defining the space defined by those surveyed 
limits. The land is finite and can be spatially partitioned according to the real world existing 
conditions.  Monuments that have known positions by survey standards can be recorded in a 
Cadastral Geodatabase to define existing boundaries and define limits of ownership. Parcels 
would need to be topologically correct and would be coincident with an accurate ground survey 
of the monuments and lines that constitute the parcel.  

The Parcels would become the basis for indexing, rather than the Grantee/ Grantor indexes that 
now exist, and would have a “Unique Parcel Identifier” in an “Authoritative Cadastral 
Geodatabase”. The “Unique Parcel Identifier” could be used easily to cross reference owners of 
record for revenue taxation purposes and to document and record parcel encumbrances such as 
“Rights, Restrictions, and Responsibilities (RRR).” 38

Real time GPS has been implemented in many areas and is a consistent and reproducible means 
of describing the position of monuments. A real time GPS network solution also provides a 
consistent result offering a common initial reference point for the propagation of new positions. 
The obvious advantage being that everyone would be on the same sheet of music. These systems 
exist and they are in use.  The need for Total Station data collection (terrestrial acquisition) of 
survey data would still be needed because of Tree canopy cover and other areas of inaccessible 
signals, but could be easily constrained by Real Time GPS points. Smaller sites could be 
constrained by a pair of GPS points included in a conventional traverse loop closure around a 
site. Larger sites and long Reticular projects could be properly constrained by a judicious setting 
of points at the limits of the project or slightly beyond the extremities of a project, with interior 
points as needed. The point being that by proper design of Real Time GPS control networks, the 
error budget remains manageable for the data being entered into the Cadastral Geodatabase. 
Surveyors are the only professionals that have the body of knowledge necessary to examine the 
evidence and “Evaluate the data in accordance with professional principles, the law and/or 
precedent, and draw conclusions regarding the location of property lines.” Surveyors are the only 
ones by statute that can “Provide sufficient monumentation to enable the reproduction of the 
survey on the ground.”39  

The August 2009 ACSM Bulletin ran an article entitled: “Apple Enters the Surveying Equipment 
Market” by N.W.J Hazelton which predicts “in a world where anyone can measure and collect 
spatial data there is little advantage to being a ‘measurement expert’. It’s rather like being an 
expert in spoken English in a country where everybody speaks English. Spatial measurement, 
and more particularly spatial location, will become almost as ubiquitous as spoken English, and 
many people will try to incorporate such measurements in their work or lives.”40 Today’s 
Surveyors stand at a crossroads, and the decisions they make will shape the profession for future 
generations of surveyors.  GIS and Technology is and will change the landscape of Property 
ownership. The value of land and the economy and speed at which society moves will demand a 
system that is not bogged down with antiquated records and methods of describing and marking 
the delineation of boundaries of real property.
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The current system of property transfers will give way to a system of registering corners and 
lines of Property Boundaries in a State or County wide GIS database.  The public will come to 
understand that land ownership, their most valuable asset and privilege, is much too valuable to 
be described in terms of an archaic system that leaves them vulnerable to misinterpretation and 
attack of common law decisions made by the uninformed and the misinformed. The landowner 
wants to see the limits of their ownership clearly marked on the surface of the earth and be able 
to dispose of their rights as they see fit, and be able to do so in an economical and timely manner. 
The municipalities and Utility Companies will be able to manage their assets and responsibilities 
because the Geospatial Infrastructure will be accurately modeled and decision making can be 
made without reinventing the wheel every time. The cost of redoing the same task over and over 
again will not be tolerated.  The future will see a world where things are done once, Geospatially 
Registered into the proper GIS database, and then will be available for the next transfer of 
ownership or the next redesign or development project.   

The surveyor’s experience and expertise dealing with conflicting measurement and record 
(database) elements could and should take a prominent role in the development of the future. No 
one knows better than surveyors the inherent problems of applying record and/or electronic 
database descriptions and models to the real world scenarios; because of the surveyor’s historical 
perspective, they are uniquely positioned to take the lead in advancing the future paradigm. The 
fact of the matter is that the “Authoritative” document is the sealed plan that is recorded and the 
vector file is convenience provided to the municipality as a courtesy. The digital submissions, 
according to the Massachusetts plan,41 are used to aid municipalities by supplying the vector files 
(stripped down versions of the surveyors Cadd DWG) that Surveyors have developed of certain 
layers that are useful in building, and more importantly updating a GIS. A PDF copy of the 
“Authoritative” stamped plan is also supplied , according to the Massachusetts plan, to aid in the 
interpretation of the Digital Submission. The record “Authoritative” stamped plan takes 
precedence over any of the Digital Submissions. “The Authoritative Component of a tax map is 
the attribute data, not the vector data.”42

Surveyors are the ones responsible by law for the Vector Component of Boundaries and at the 
moment there is not a coherent system in place to utilize the electronic data surveyors produce. 
The “authoritative” delineation of boundaries is currently a hodgepodge of recorded documents 
to include survey maps. Town Assessors have assumed the role of guardian of the parcel 
mapping because a GIS handles the attribute data, their Authoritative Component, so eloquently. 
In the past, Surveyors in many cases were the authors, creators, and in responsible charge of 
updating the tax maps being transcribed into today’s municipal GIS. Surveyor’s have lost touch 
with this role and more emphasis is being shifted to the importance of a Tax map with the 
incorporation of aerial imagery in a GIS, but it is still far cry from a “Registry of Land Parcels 
and Boundary Corners”. “…If the data is changing, it is in a production environment. If it is 
being distributed or published for others to use, it is in a publication environment. One 
departments published information can be come another’s production information. For example, 
land surveyors may produce highly accurate, adjusted coordinate values that are published or 
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made available to parcel mappers who incorporate them into a parcel map production 
environment.” 43

It is important to remember that GIS Practitioners are involved with much more than just parcel 
mapping. Surveyors have a tendency to get hung up on the aspect of a GIS that is most useful to 
them, but the broad range of a GIS Practitioners involvement in mapping is astounding. One of 
the best ways to begin to understand the extensive reach of GIS applications is to attend some of 
the many GIS Seminars and Conferences. 

A “Domesday” approach to creating an “Authoritative Cadastral Geodatabase” would create an 
economic stimulus equivalent to the infrastructure construction projects of FDR’s Works 
Projects Administration (WPA) in the 1930’s. This century’s infrastructure is Geospatial ~ the 
Spatial Data Infrastructure (SDI). The building and restructuring of the SDI has the potential to 
lift us out of the current economic depression. The relevant multipurpose uses and economic 
benefits that would be derived from modeling our world in such a manner are enormous. The 
building of an “Authoritative Cadastral Geodatabase” is this centuries WPA sidewalks.  Can we 
afford not to do it? 

 A couple of few legislative changes would begin the transitioning to an “Authoritative Cadastral 
Geodatabase”:

Establish “Unique Parcel Identifiers”  
Parcel based indexing (rather than by Grantee/ Grantor) 
Establishment of statewide / Countywide real time GPS networks 
Mandatory surveys for Improvements and Transfers of real property  
Incentives for Voluntary registration / recording of existing parcels by land owners 
Mandatory recording of surveys and monuments (ie. Corner Monument Reporting & 
Vector Digital submissions on State Plane Coordinates) 

Surely the writing is on the wall (Mene, Tekel, Peres). The contributions and the opinions of the 
Professional Land Surveyor is needed more than ever to insure for the future and continued 
Health, Saftey, an Welfare of society as these new systems of land administration  are formulated 
and enacted.  The surveyor’s intimate knowledge of the current systems of boundary lines and 
real property rights and ownership should play a key role in the future development of Parcel 
Mapping integration with GIS as it transforms the present land administration system in the 
Colonial States.

Surveyor’s will have a much more prominent role in the GIS market when they get involved with 
reforming the recording statutes and building-rebuilding the Land Title System. The technology 
exists today and is actually being done elsewhere. Thomas Jefferson and others recognized the 
inadequacies in the current system when they enacted the Land Ordinance of 1785, to Survey 
and dispose of lands acquired through the Louisiana Purchase, rather than continuing on with the 
inherited land title system. Perhaps if more surveyors get involved with GIS, their role in 
building the next generations land title system will become apparent.   
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