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MARC CHEVES / PS

editorial
A Great Year to be a Surveyor
ome magazines have what are called “theme” issues. That is, most of the
content is focused on one particular subject. In my 22+ years of survey
magazine publishing, my philosophy has always been to have a little bit of
everything in each issue, thereby eliminating the possibility that a reader
might decide there’s nothing of interest in the entire issue. So, in each issue I strive
to have articles about technology, boundary surveying, and history. These are the
subjects that our readers most frequently request.
To that end, this issue contains two technology articles. The first is about a group of
cave explorers in South America. While these guys are not surveyors, they are using a
new piece of gear that allows them to adequately map that which they have explored.
While the handheld unit certainly won’t replace real surveying gear, it contains
technology surveyors might find useful for preliminary tasks, evidence documentation
and more. Another tool in the toolkit.
The second article is about a group of students who used a variety of spatial
technologies to try and understand an often-overlooked Incan settlement. In addition
to the expected mapping, the group employed ground penetrating radar and seismic
refraction to try and get a handle on underground drainage. All this in an effort to
develop a plan of preservation. Those of you who perform ALTA surveys are wellaware of the propensity of title attorneys to get us to certify to things we cannot see,
so while most of our readers will never venture south of the border, it’s likely they will
encounter situations where GPR might prove useful. Another tool in the toolkit.
Another popular subject is history. Because we as surveyors build on the past, we are
naturally interested in the work of those who went before us. Jerry Penry’s installment
in this issue pertains to the actions of an ancient surveyor in California. Four legendary
surveyor mappers were responsible for mapping the West in our country: Wheeler,
King, Powell and Hayden. One of Wheeler’s crew occupied Grizzly Peak in 1878 and
in doing so left a tiny metal tube containing a note about their activities. The tube lay
undiscovered until 1955, and you can read the rest of the story in Jerry’s article.
The third pillar of my magazine philosophy is boundary surveying. This corner
has most recently been ably occupied by County Surveyor Jason Foose. In addition
to being a hilarious writer, Jason continually reminds us of what we, as retracement
specialists, are supposed to do. We’ve agonized over the decline of this knowledge
and lament the tendency of the younger generation to not be interested, but Mike
Pallamary has told me that young surveyors constantly approach him with a thirst for
this knowledge. As guardians of the cadastral quilt, it is incumbent on us to ensure
that this knowledge is not lost. In my opinion, Jason does an admirable job of this.
I would be remiss if I didn’t mention Wendy Lathrop. Wendy has been in all but one
issue since we started the magazine. In addition to being a well-known lecturer, she
writes about a variety of subjects, including FEMA and local laws. And while some of
what she writes might only pertain to Pennsylvania or New Jersey, she fulfills another
of my philosophies: everything is every article might not apply to you, but my hope is
that in every article you might be able to extract at least one thing that will improve
your practice and help you be more profitable. We hope that you find the magazine
both interesting and useful. My intent for all these years has been to celebrate
surveying. Thanks to all of our authors who have made this possible. 2018 is looking
like it’s going to be a great year to be a surveyor! ◾
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decided guidance:
case examinations
Halverson v. Deerwood Village
Supreme Court of Minnesota • 322 N.W.2d761 (1982)

W

What’s wrong with this picture?
hew! We really
beat the snot out
of Bryant v. Blevins
and practical
locations. Well this
month we’re back on new case that hit the
Minnesota Supreme Court’s docket in 1982.
We’ve got the familiar gymnastics of jurisprudence featuring an extraordinary array of
flying rope stretchers on trapeze high.
In a nutshell this turned out to be an
estoppel case. The Supreme Court closed
on this observation “The evidence clearly

and unequivocally shows that there has been
knowing silence on the part of Deerwood and
unknowing detriment to Halversons. The
Village of Deerwood is estopped from denying that the northern boundary of Lot Four
has been determined by practical location”.
By the way, a simple definition of estoppel
is “the principle that precludes a person
from asserting something contrary to what
is implied by a previous action or statement
of that person or by a previous pertinent
judicial determination”...or if you are from
my side of the Appalachians you can just
round it off to “stop”. So that’s about as much

lawyer lingo and gavel banging as we’re
going to get into this month. Our concern in
the case in how three surveyors can agree
and be wrong? I am going full guns at these
guys but I’ll be the first to admit that I may
have done a similar thing at that time. These
boys were breaking trail through fresh snow
and the Supreme Court acknowledged their
good faith attempt at resolving the boundary. Unfortunately an inconsistency with
law reared its ugly head then negated the
surveyor’s value toward the decision.
So what went south? Well, let’s start
with the surveyors’ charge. The parties
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The highlighted numbers shown near the arrow were apparently present on the 1892 plat.
The panel felt the plat was missing critical dimensions.

(plaintiff & defendant) agreed to a stipulation settlement developed in a lower court.
The settlement stipulated that “…a survey
would be conducted according to the filed
plat to determine boundaries…” Okay, easy
enough, but according to the court this is

what really happened. “A panel of registered
land surveyors, selected pursuant to the
stipulation, concluded that, because critical
dimensions and directional lines were
missing on the plat of 1892, it was impossible
to describe the lots in question according to

THE
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FOR LOCATING UNDERGROUND

the filed plat. They provided instead a metes
and bounds description of (the lands) as
established by practical location”.
My jaw dropped when I read this. We
have learned that the owners determine
practical boundaries, the courts validate
them and surveyors provide evidence to
assist both. What part of this doesn’t fit? I
see two things in hindsight that didn’t float
in the land-o-lakes. Foremost the panel
could have stopped at “impossible to layout”
and asked for court direction. Pretty simple,
right? That may have happened but the
record doesn’t read so. When “impossible” is
tossed around the courtroom it is an absolute term or at the least 99.99999999999%
certain. An example might be if the map
showed a total of only Lots 1 thru 10 and a
deed called out Lot 11 of that map. That’s
“impossible” in the plain and simple
context. There never was a Lot 11 defined so
it’s impossible to locate, right? Okay, back
on pointe, a lack of geometric information
on the plat does not negate the validity of
the all of the other things that happened
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with the plat. Let me rephrase that. A lack of
geometric information does not negate all of
the other things that happened in accordance with the plat. These things include
sales contracts, conveyances, mortgages,
dedications, acceptance, and so on. As we
have touched on before, platting is more
than just the survey sketch. So let me
put a perspective on this nonsense about
“missing” dimensions. This line of baloney
is the same as saying your car is a lemon
because the kid who printed the window
sticker didn’t use a comma in the price. Yes
it’s that bad! The copy of the 1892 plat from
Crow Wing County’s website does in fact
show dimensions and descriptive language.
It leaves a little to be desired but it doesn’t
look broken beyond repair. Regardless, if it
truly was impossible to identify the lots in
accordance with the plat then how in the
H-E-double hockey sticks did any conveyance happen at all? Are they all fraudulent?
I bet not and I’m willing to wager that the
panel was simply in over their heads.
This plat was surveyed and monumented.
I know this because it say so right on the
plat. It also says that the County Surveyor set
stones at various places in accordance with
this plat. Read the surveyor’s statement! This
is evidence of the plat and a good starting
place. We may have to retrace the whole
subdivision to identify our lots and so be it.
We are looking for every (or any) perpetuation of original evidence if the original marks
are gone. There are section lines, roads, a
railroad, and water features prominently
displayed on the plat. How were these objects
(read monuments) perpetuated? The panel
claims there’s insufficient geometry to
locate the corners but that did not stop any
of the owners from purchasing the land
in accordance with the plat nor the public
from assuming the rights of way. This plat is
incorporated into many deed descriptions,
right? All that really can be surmised from
lousy dimensions is that physical evidence
on the ground becomes heavier on the scales
of justice. So big deal if the plat data appears
weak. The objective is to recover as much
remaining evidence of the original positions
as it takes to retrace the true boundary. This
includes all of those things that happened in
accordance with the plat!!!
Secondly there’s the panel’s whole metes
and bounds thing. I am reluctant to speculate that the panel took it upon themselves
to actually determine practical locations but
that’s the way the court saw it. We’ve spent
6
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The other Wallace Buckler survey done in 1975 over in Block 7 just a few hundred feet away
from our site.

the last few months learning that a practical
location has a basis in ambiguity recognized
by uncertain owners. As we have discussed
earlier in “Establishment of Boundary Lines
by Practical Location” Loeb’s focus was “...
rules which are applicable when the division
line of contiguous lands as indicated by practical location does not correspond with the
true boundary, as determined accurately by
a survey based upon a call of deeds”. Okay,
so what happens when a practical location
actually does correspond with the true
boundary? Well, you’ll have transparency
and harmony between the true and practical
boundary, right? Heck, if it’s that good you
might not even realize the coincidence
of the two legal principles braising right
under your nose. Loeb also says “Ordinarily
descriptions contained in title deeds will fix

boundaries. The exceptional state exists when
instruments of such dignity are disregarded,
and the haphazard location of hedges,
fences, ditches, and other physical objects
are taken as the standard in their place.”
The operative words are “disregarded”
and “haphazard”. What evidence did the
panel have of anyone actually disregarding
the plat? As far as proving “haphazard”
location, well, even a blind squirrel gets a
nut sometimes and property owners are
no different. They may have got it right.
So, same question! What evidence did the
panel have to conclude that the location
was in fact haphazard? Please don’t say the
plat drawing that was deemed impossible to
retrace. Loeb’s concern relies on an accurate
survey based on the deed calls to conflict
with the practical location. Well guess what?

It sounds like our panel threw the baby out
with the bathwater. So how could a court
expect anyone to prove that the occupation
was not in accordance with the plat? Gnaw
on that a while and see if it digests.
Where I get hung up is that the Court made
it sound like the panel automatically assumed
that the ground evidence absolutely could not
represent a true boundary when plat geometry
is just plain old fuzzy. Our old friend Chief
Justice Cooley said this…”The general duty
of a surveyor...is plain enough. He is not to
assume that a monument is lost until after he
has thoroughly sifted the evidence and found
himself unable to trace it. Even then he should
hesitate long before doing anything to the
disturbance of settled possessions. Occupation,
especially if long continued, often affords very
satisfactory evidence of the original boundary
when no other is attainable; and the surveyor
should inquire when it originated, how, and
why the lines were then located as they were,
and whether a claim of title has always
accompanied the possession, and give all the
facts due force as evidence.” Did the panel do
anything to substantiate the occupation as
evidence of the true boundary or did they
automatically jump to the conclusion that it
was a unique practical location of the boundary simply because the 80 year old plat did
not spoon feed them coordinate geometry?
And another thing, how could this panel even
identify the properties to write metes and
bounds descriptions in the first place? I bet
the owners could stand in the middle of their
property with deed in hand and truthfully say
“this is the middle of the lot described on my
deed”. According to the panel, the plat was
such a stinker that no one could disprove the
owners anyway, right?
So here’s some food for thought. As
we recover evidence shouldn’t our initial pre-

sumption favor the perpetuation of original
evidence before we jump to a conclusion
of practical location? If occupation melds
with record descriptions there’s no need to
“re-describe” anything. You have successfully
retraced Lot X of Block Y and that’s the end
of the story. Redefining a legal description
may have the unintended consequence
of disassociating it from its pedigree or
worse yet may inadvertently invoke some
unforeseen authority under law. I might be
fooling myself but I really want to believe
the panel mistakenly thought that they were
simply helping the court understand the
difference between measured and record by
providing alternate descriptions. It’s plausible
when you see us do similar things to identify
conflicts outside of the courtroom. Obviously
the court did not see it that way.
Let’s stop, drop, and roll here folks. It’s
easy for me to highlight the dos and don’ts in
hindsight, especially with the Court’s opinion
in hand but don’t let that fool anybody. I
am learning as much as you from this case
and formulating my own perspectives from
the experience bought and paid for at these
guys’ expense. I also am not privy to all of the
information but simply rely on the record and
whatever I can churn up from the County’s
website. I could not find the referenced
Buckler Survey but found a similar one
within this subdivision (see previous page
for a survey performed in 1975). It’s a decent
survey lying just a few hundred feet from
Halverson. More importantly, Buckler
appeared to have no trouble identifying these
particular lots in accordance with the plat. I
also found over thirty other surveys successfully retracing this subdivision in accordance
with the plat both before and after the case
was settled. I just don’t think the original plat
was as humpty dumpty as the survey panel

The Barbershop Barrister
I thought this might be a good opportunity to get
some learnin’ in the old barbershop. Let’s set aside
the Halverson Case specifically and take a peek at
the Deerwood Plat from 1892. I don’t have a lot of
problem with this plat as drawn and can’t figure out
why the panel did. Keep in mind that I don’t know
what the field evidence looked like so there’s “that”.
I have marked up the plat with some comments
and observations to help sharpen your thought
processes when approaching an old plat. Check it
out at amerisurv.com/PDF/DeerwoodAnnotated.pdf
and feel free to report back to rls43185@gmail.com.
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implied. I also want to point out that I’m
narrowly examining the surveying principals
in this case to provide general examples.
You’ll notice that Buckler’s 1975 “Courtroom”
survey apparently was made in accordance
with the plat as both he and the Court called
out encroachments on specific platted lots.
Is there a chance of any of you Twins fans
getting your hands on a copy and forwarding
it to rls43185@gmail.com ?
The Court evaluated the evidence and
decided that Deerwood could not deny that
the northerly boundary of Lot 4 had been
determined by practical location. Had the
panel of surveyors been able to make a
connection to some evidence of the original
plat perhaps the court may have arrived
at some other conclusion. Nonetheless the
court called the practical line the north line
of Lot 4 rather than a new metes and bounds
line. We previously touched on practical
locations maintaining the dignity of the
legal description. I also point out that the
court took notice of the Halverson’s paying
taxes on cabins that the Assessor incorrectly described on Halverson’s Lot 3. As I
stated in Bryant v. Blevins the meat hooks
of Tammany Hall should be considered
when sorting out the evidence. I encourage
everyone to make a good read of this case
and take a look at Crow Wing County’s
Website for additional survey maps. ◾
Note: A PDF of the full size original Deerwood
plat can be found at amerisurv.com/PDF/
Deerwood.pdf

Jason Foose is the County Surveyor of Mohave
County Arizona. He originally hails from the
Connecticut Western Reserve Township 3, range
XIV West of Ellicott’s Line Surveyed in 1785 but
now resides in Township 21 North, Range 17 West
of the Gila & Salt River Base Line and Meridian.
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» MICHEL PHILIPS

Explorers surveying
remote Patagonia
with Rugged Handhelds

The Handheld Nautiz X8
rugged data collector
joined the Ultima
Patagonia 2017 expedition.
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A Franco-Chilean team of cave
divers used the Nautiz X8 rugged
handheld for marine cave
surveying, gathering data to
classify the inaccessible northern
half of Madre de Dios for UNESCO
World Heritage

The team of cave divers used
the Nautiz X8 rugged handheld
mainly for marine surveying
and for locating cavities.

Challenge

The Ultima Patagonia 2017 team needed
a device rugged enough to handle the
extreme conditions of unexplored parts
of Chilean Patagonia.

Solution

The ultra-rugged Nautiz X8, designed for
extreme environments, joins the team.

Result

The Nautiz X8 replaced many fragile devices
to handle GPS, data collection, topography,
telephone, photography, and note taking.
The robust design of the Nautiz X8 rugged
handheld meant that explorers could take it
with them everywhere.

©CENTRE TERRE UP2017

©CENTRE TERRE UP2017

The team explored freshwater springs on
the seashore or directly under the sea.
They collected data when sailing along the
coastline in Bombard inflatable boats.

C

ave exploration and surveys,
data collection, and GPS
were just the start of the
tasks this rugged PDA
took on. According to cave
explorers and divers from the Association
Centre Terre: “Over the course of twenty
years and seven successive expeditions
to the limestone islands of the western
Patagonia Archipelago in the far south
of Chile, we have discovered the Marble
Glaciers, the largest cavities in South

February 2018 / The American Surveyor
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In spite of having a professional
photographers on staff, divers
took some photos with the Nautiz
X8 because it was always at hand
while other cameras stayed wellprotected in watertight cases.

©CENTRE TERRE UP2017

objectives
“The

included surveying,
exploration and the
topography of the
caves and chasms
of the island…

”

Franco-Chilean
exploration team
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America, new animal
species, unknown rock
paintings and the archaeological remains of the first
inhabitants of these hostile
lands. We have travelled
across the Madre de Dios
and Diego de Almagro
archipelagos, in search of
caves and sinkholes.
The team used a GPS application with geo-referenced
“Being so isolated, the entire
satellite images, cave-mapping software, software for
northern half of Madre de
calculating decompression stops and planning dives, a
tool for calculating gas mixtures specific for deep dives,
Dios was inaccessible. Beyond
software for taking and processing images.
latitude 50° south, the Barros
Luco fjord and its unexplored
karst presented us with a challenge. In 2006, 2008 and 2010 we were only
unknown area. It required building a
able to touch upon the southern shore, taking
scientific base, enabling our team to live
advantage of tiny weather windows, carrying
entirely on our own for two months in some
our boats on our backs across the mountain or
of the harshest conditions on the planet. The
assisted by helicopter drops by the French and
objectives included surveying, exploration
Chilean armies. But in the north, there was
and the topography of the caves and chasms
still a 150 km² unexplored plateau, potentially
of the island, including cave diving, as well
offering exceptional discoveries.”
as scientific studies in fields as diverse as
climatology, hydrology, geology, geomorphology, botany, zoology and archaeology.
We also devoted time and effort to communication, through our Internet site or
“The Ultima Patagonia 2017 expedition
through video conferences with schools and
brought a multidisciplinary Franco-Chilean
colleges throughout France. A documentary
team of 25 speleologists to explore this

©CENTRE TERRE UP2017

The expedition required building a
scientific base, enabling the team to live
entirely on their own for two months in some
of the harshest conditions on the planet.

was shot and produced for television. We
also gathered data to classify the island for
UNESCO World Heritage.”

Nautiz X8 rugged
handheld joins the team

“While preparing for the expedition, the
robust nature of the Nautiz X8 rugged
handheld and its potential uses were of
great interest to us. Before departure, we
installed a GPS application with georeferenced satellite images, cave-mapping
software, software for calculating decompression stops and planning dives, a tool for
calculating gas mixtures specific for deep
dives, software for taking and processing
images, a compass, etc.
“The team of cave divers used the Nautiz
X8 rugged handheld mainly for marine
surveying and for locating cavities. We
explored freshwater springs on the seashore
or directly under the sea. The surveys were
undertaken when sailing along the coastline
in our Bombard inflatable boats. We had
to cope with heavy rain, strong winds and
difficult sailing conditions at all times, even
inside the channels.”
The robust design of the Nautiz X8 meant that it
could go out even on the boats. The devices were
sprayed with copious amounts of both fresh and
salt water. They stood up well to this treatment.

February 2018 / The American Surveyor
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Topography requires making a skeleton
of the cavity, taking the distance, slope
and azimuth between each station,
and the height and width values of the
underground galleries.

Extreme environments
require extreme ruggedness
“The robust design of the Nautiz X8 meant
that we could take it everywhere with us
and use it even on our boats. The devices
were sprayed with copious amounts of both
fresh and salt water. They stood up well to
this treatment.
“The Nautiz X8 rugged PDA is welldesigned ergonomically and has a really large
display, which made spotting objects on the
pre-loaded satellite images easy. The display
is easily visible, regardless of the lighting
conditions. It is large, bright, and with
good definition. As you’d expect, the touch
function quickly became unusable in heavy
spray. In this case, the physical keyboard is
really useful, and proved easy to use.
“We had software to calculate the pressures for producing the air-, oxygen- and
helium-based gas mixtures for deep dives.

14
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“6 days at these camps,
We usually spent 3 to
and the reliability
of the devices was
excellent even in the
cold temperatures
at altitude.

”

This software installed on the Nautiz X8
rugged handheld proved to be very useful,
because we could calculate the different
parts of air, oxygen or helium to put in our
bottles at our filling station which was far
from the scientific base.”

Nautiz X8, a versatile
team tool

“We also took the Nautiz X8 handhelds with
us to our forward camps in the middle of
the island. We mainly used their GPS and
compass facilities for pinpointing newly
discovered cavities. We usually spent 3 to
6 days at these camps, and the reliability of
the devices was excellent even in the cold
temperatures at altitude.
“All cavities we explore are subject to
topographical survey. Topography requires
making a skeleton of the cavity, taking the
distance, slope and azimuth between each
station, and the height and width values of
the underground galleries. All these data
enable us to then make a cross-section,
a plan and a 3D view of the cavity. The
caving software enables readings and
precise measurements to be recorded
directly from the laser range-finder via a

Replacing more fragile
equipment

“Having returned to base camp, the
Bluetooth transfer of data from the Nautiz
X8 to the computers was done without any
problem. Everything worked extremely well,
the device stood up to the cold, the humidity
and the mud, as well as to the rough treatment inflicted on it by the cave explorers!
“We took some photos with the Nautiz
X8, which should have been merely of
passing interest, because we had professional photographers with sophisticated,
high-quality photographic equipment! But,
because it was always at hand, the Nautiz
X8 rugged handheld allowed us to capture
moments when other devices stayed well
protected in watertight cases.
“The Nautiz X8 is a reliable, multi-purpose
tool that can perform many services on an
expedition. One thing is certain; we put it
seriously to the test in Patagonia! It is robust,
waterproof, and reliably self-sufficient. It did
not give up when many of our photographic
devices, cameras or radios became unusable
due to being knocked or submerged. Its

reliability is indispensable for an adventure
such as ours. It is heavy and bulky, but this
must be set against all the services that
the device can provide: GPS, topography,
telephone, photography, note taking, etc.
Fully optimized, it replaces so many devices
that its size and weight are no problem, and
you can take full advantage of it being easy
to hold and of its large display.” ◾
Michel Philips is a French cave explorer
and cave diver. He was recently part of the
Ultima Patagonia 2017 exploration in Chile,
a project which may make the area one of

UNESCO’s world heritages. Over the past 25
years Michel has taken part in several major
expeditions. Among them the exploration
of Muruk; the deepest cave and longest
underground crossing of the Southern
Hemisphere, located in the Nakanaï ranges
in Papua New Guinea. When not abroad, he
enjoys deep subterranean dives in European
sumps and resurgences.

Note: Sump or siphon is a term used in
caving to describe a passage in a cave that
is submerged under water. Resurgence: A
spring where a stream, which has a course
higher up on the surface, reappears lower
down at the surface.

©CENTRE TERRE UP2017

Bluetooth connection with the Nautiz X8.
The software also enables you to make
freehand drawing profiles of galleries. These
two functions worked perfectly and it was
possible to take readings even in the wettest
shafts. Having a stylus is extremely useful
for drawing the detailed shapes of the
galleries and the infill accurately.”

The team had software to
calculate the pressures for
producing the air-, oxygenand helium-based gas
mixtures for deep dives.

©CENTRE TERRE UP2017

The Ultima Patagonia 2017
expedition brought a multi
disciplinary Franco-Chilean
team of 25 speleologists to
explore this unknown area.
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Teams of researchers put boots
on the ground to reveal and
preserve an ancient Inca citadel.

Green

Ruins at Saqsaywaman reveal the myriad buildings, towers
and plazas that once occupied the hilltop. The area is now
protected as a World Heritage Site.

S
An aerial view of Saqsaywaman shows
the zig-zag pattern of the three Great
Walls. Plazas, towers and other
structures occupied the top of the hill.

ometimes, it’s best just to leave things as
you found them. That’s the lesson shared by
Dr. Richard Miksad and his students at the
University of Virginia. As a result of studies
covering nearly a decade, Miksad’s teams have
developed detailed understanding about an often-overlooked
component of South American history—the Saqsaywaman
ruins near Cusco in Peru. In the process, they revealed that
the engineering skills possessed by the ancient Inca civilization are on par with many modern techniques.
Miksad credits his conclusion to the work of his students
and colleagues. The teams used a blend of spatial technologies

» ERIK DAHLBERG
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Collapse of a section of the
Third Great Wall caused by
uncontrolled runoff from an
excavation above the wall.

Engineers
to accurately model the site. In the process,
they came to understand how some attempts
at preservation could actually degrade the
Inca masterworks. It’s a story that extends
over centuries.

The Puzzle at Saqsaywaman
In the 15th and early 16th centuries the Inca
Empire extended over much of western
South America. In spite of the lack of metal
tools and wheeled vehicles, Inca engineering and construction produced extensive,
durable infrastructure. Their achievements
include a vast network of roads, cities,
ceremonial sites and agricultural areas.
One of the most important Inca sites
was Saqsaywaman, a complex of buildings,
towers and plazas built atop a hill adjacent to
the Incan capitol city of Cusco. Researchers
believe that Saqsaywaman was home for
religious ceremonies and may have served as
a temple of the sun—the Inca patron deity.
Covering roughly 10 ha (25 ac), the site held
stores of precious metals and gems as well as
weapons and fine clothing. Archaeologists
believe that construction involved thousands
of people over decades of work.
When the Spanish conquistadores
arrived in Peru in the early 16th century,
they used their iron weapons and aggressive
tactics to overwhelm the Inca. Almost

Students combined the Saqsayman data into a single 3D model for visualization and analysis.
They could determine location of original structures and terrace walls.

immediately, they began to dismantle
the Incan civilization. Inca leaders were
removed and treasure was pillaged and
stolen. In Cusco the conquered Inca
were forced to demolish the structures
of Saqsaywaman. Much of the stone was
taken down to the city, where it was used

to build government buildings and religious
structures for the Spanish invaders.
“The Spanish obliterated Saqsaywaman,”
explains Miksad. “They wanted to wipe
away all vestiges of the Inca culture so that
no one knew what was once there. For 400
years it was a rubble pile used as a quarry
February 2018 / The American Surveyor
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A street scene in
Cusco features stone
taken from Saqsaywaman.
Residents were permitted
to haul the stone for use in
construction in the city.

for the construction of colonial Cusco.
Local government sold cheap permits that
entitled—even encouraged—people to haul
stone from the site.” The site is protected
now, but stone from Saqsaywaman is evident throughout the city.
Even in ruin, Saqsaywaman provides
abundant examples of Inca expertise in
construction. Massive stones weighing as
much as 200 tons were cut and positioned
using available tools and labor. Placed
without mortar, the stones fit together so
tightly that even today a sharp knife can’t be
inserted into the joints. In 1983 the city of
Cusco, including Saqsaywaman, was added
to the UNESCO World Heritage List. Today
Saqsaywaman is a tourist attraction and
research site.
While only foundations of the
Saqsaywaman buildings remain, the
site remains rich with evidence of Inca
ingenuity. Among its most impressive
structures are three large stone walls up to
6m (20 ft) high that extend roughly 360m
(1,200 ft) along the northern base of the
hill. Known as the Great Walls, they form
a series of terraces that stabilize the hill for
the structures above. But after centuries of
neglect and intentional damage throughout
Saqsaywaman, the Great Walls are at risk of
decay. That’s where Miksad comes in.
A professor and dean emeritus of the
Department of Civil and Environmental
Engineering at UVA, Miksad conducts
research into paleohydrology, including the
study of the ancient human use of water
in irrigation and urban supplies. He first
28
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The massive stones of the Great Walls were cut and placed without mortar or iron tools.

visited Saqsaywaman 25 years ago and
was thoroughly impressed by the Incan
engineering. Since then, he has returned
to Peru more than a dozen times. Working
with Peruvian colleagues Dr. Jorge Hurtado
and Dr. Leonardo Accostupa, Miksad has
studied hydrology at Saqsaywaman, Machu
Picchu, Ollantaytambo and other Inca sites.
For the past five years, Miksad has
taken a group of civil engineering students
to Cusco for weeks of on-site work. The
teams collect information that they use to
understand the role and effects of water on
the land and structures at Saqsaywaman. In
the summer of 2017, UVA civil engineering

students Helena Nicholakos, Kyle Mavity
and Zoe Schmitt accompanied Miksad to
Cusco. They were joined by teams from
Peru’s National Engineering University and
Ricardo Palma University.

A Measured Solution
Like any large development site, it’s important for Saqsaywaman to manage the water
entering and crossing the area. Streams and
storm runoff can quickly erode the land
and place structures at risk. Many areas at
Saqsaywaman are vulnerable to erosion
from water, and human preservation efforts
aren’t necessarily helping.

Prior to the field work, Miksad and
the students received training on
GNSS technology and practice.

In a report on the project, Nicholakos,
Mavity and Schmitt described the situation: “Centuries of damage combined with
modern preservation practices have caused
the Great Walls to begin to deteriorate.
Much of the destruction is due to improper
management of storm water on the site.
Hydrologic damage now jeopardizes the
structural security of the Great Walls. If
this site is not soon amended with a more
sustainable and technically sound preservation approach, the walls will continue to
decay at an increasing rate. “
Miksad sites an example in 2009 where
archaeological teams excavated in an area
above the uppermost Great Wall. Intending
to protect the dig site, they covered it with
a layer of clay. But the impervious clay
allowed runoff to saturate the soil behind
the wall. The resulting hydrostatic forces
caused a section of the wall—which was
not designed to hold or channel water—to
eventually collapse. “It is this accidental
destruction, (i.e. the unintended consequence of the good intentions of due to
misinformed archaeological preservation),
that we aim to amend and prevent in the
future,” the students wrote.
A primary task in meeting the students’
objective is to develop an accurate map or
model of the current situation. “We’ll use the
model to analyze problems related to water
runoff,” Miksad said. “From there, it’s possible
to devise a plan to mitigate the issues.”
Building on knowledge gathered
by predecessor teams, the 2017 group
sought to understand Saqsaywaman as a
comprehensive hydraulic system. To do so,
they needed to have accurate data on the
site topography and structures. Surveying
technology including total stations and
GNSS was used to capture the 3D location
of visible features, including the Great
Walls, building foundations and terraces.
Because most of the Inca terrace ruins at
Saqsaywaman are buried foundations and

stones, the team combined GNSS with
subsurface measurements using ground
penetrating radar (GPR) and seismic refraction to map areas of interest.
The GPR and seismic refraction measurements relied on the GNSS system to accurately locate the measurement lines, which
were then matched up with the surface
GNSS measurements to give a consolidated
map of the terraces. The work illustrates
how GNSS, GPR, and seismic refraction
measurement can work together—each
providing different pieces of information
which, when analyzed as complimenting
sets of data, can create a full reconstruction
model of the destroyed terracing system.
For the first three years, the Miksad-led
teams had relied on a manually operated

total station to capture the needed positioning data. In the course of their initial visits,
they collected more than 8,000 points. But
the work was slow, and the site’s terraces and
rolling terrain required the team to traverse
and move the instruments frequently. While
essential to the team goals, the positioning
work with the total station was taking
valuable time from other investigations.
Seeking a faster method, Miksad in 2016
reached out to Isetek S.A., a Lima-based
company serving the geospatial market in Peru.
Isetek technical specialist Fernando Nakamoto
provided a pair of Trimble R5 GNSS receivers, a
Trimble TSC3 controller and Trimble Business
Center software (TBC). Nakamoto spent three
days training the students on GNSS field
procedures and data processing.
February 2018 / The American Surveyor
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Helena Nicholakos uses a GNSS receiver to collect the location of a small terrace wall.
The method produced required accuracy with fast, efficient field procedures.

A primary concern was gathering
data with the high accuracy needed for
the team’s modeling and analyses. “We
explained the differences between RTK
and post-processed kinematic (PPK)
techniques,” Nakamoto said. “They decided
to use PPK. It has the advantages of less
equipment in the field and it is not necessary to worry about radio signal coverage.
For them it was an easier operation that
produced good results.”
Nicholakos said that the predecessor
teams had produced much of the needed
data. The 2017 GNSS fieldwork was devoted
to capturing details on walls, terrace ruins
and other visible features. They worked
closely with the GPR and seismic teams,
capturing GPR runs and the locations of
seismic sources and geophones. All of the
GNSS data was processed using TBC and
the data from all sensors was ultimately
delivered into GIS and civil engineering
software. Thanks to a geodetic reference
marker located on the site, the students
could immediately connect the results to the
Peruvian national grid. Their work fit nicely
with field data from the previous summers.
All of the results were transferred to
ArcGIS software for visualization and
site analyses. Results from TBC were also
sent to Civil3D software, which the team
used to develop a digital 3D model for the
entire site. “The assistance from Trimble
30
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made a world of difference,” Miksad said.
“Using GNSS saved an immense amount of
time and enabled us to take a professional
approach to produce accurate, comprehensive mapping and 3D models.”

A Site for the Ages
Other Inca sites in Peru reveal how the Inca
used terracing to manage drainage and
runoff. Miksad believed that Saqsaywaman
is no different, but centuries of destruction
had obliterated the primeval terraces. It took
three years and a combination of technologies to locate hidden walls and identify
where original terraces were located. With
that information now at hand, engineers can
now make recommendations for preserving
the site using the same techniques applied
more than six centuries ago.
Not only did the Inca manage drainage
and runoff, they incorporated water features
throughout the Saqsaywaman site. In addition to terracing, the Inca engineered stone
channels, fountains, drainage ports and
other features to manage and supply water
to the site. Working with archaeologists, the
2017 team investigated the source of water
for Saqsaywaman, including remains of old
canals and structures that carried water to
the site from a stream north of Cusco.
The techniques used at Saqsaywaman
and other sites nearby reveal the high level
of Inca innovation and sustainable water

A researcher provides a sense of scale for
the large, custom-cut stonework.

use for practical and aesthetic purposes. As
efforts to study and preserve Saqsaywaman
move forward, engineers and archaeologists can collaborate using the knowledge
revealed by the students’ studies. For
example, archaeological excavations that
might cause hydrological issues can be
avoided; while engineering analyses of walls
and foundations can help archaeologists
understand the construction and purpose of
the site’s structures.
Miksad believes that the best approach is
to maintain and—as far as practical—restore
the original terracing and water management installed by the Inca. “The Inca are
the original green engineers,” he said. “They
viewed water as a unifying force and built
temples in its honor. We hope our work
helps guard against unintentional changes
or inaccurate restoration that might result
in further damage.” ◾

Erik Dahlberg is a writer specializing in the
geomatics, civil engineering and construction
industries. Drawing on extensive training and
experience, Dahlberg focuses on applications
and innovations in equipment, software and
techniques.
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Discovery on

Grizzly Peak
W

hen First Lieutenant Montgomery M. Macomb arrived in
Carson City, Nevada, from Washington D.C., on July 28, 1878,
his assigned survey crew from the 4th Artillery was waiting
and ready for the new field season. At age 25, Macomb
was the leader of Party No. 2 of the California Section of
George M. Wheeler’s Geographical Surveys West of the 100th Meridian. Just four
years out from graduating fourth in his class at the West Point Military Academy,
the young lieutenant had already served in Alaska and in Europe as aide-de-camp
to Montgomery C. Meigs, the former Quartermaster General of the Union Army
during the American Civil War. Macomb’s primary assignment in California involved
the triangulation and topography in the Sierra
Nevada Mountains of western California.

» JERRY PENRY, PS
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Montgomery M. Macomb took
part in the Wheeler Survey of
the western United States. He
reached the rank of Brigadier
General in the U. S. Army.

RON MCCLINTOCK

RON MCCLINTOCK

Spectacular peaks like this one in the
Sierra Nevada Mountains of California
were mapped by Lt. Macomb and his
surveying party in 1878.

RON MCCLINTOCK

The family campsite near Grizzly Peak
in September of 1955. Ron McClintock
is at left.
The McClintock and Boice families
near Grizzly Peak on a mountain trail while
on an outing to search for uranium.
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The survey party consisted
of Macomb as executive officer
and field astronomer; J. Calvert
Spiller, topographer; J. H. Morgan,
meteorologist; J. B. Callahan,
odometer recorder; Charles B.
Howell, chief packer; Henry B.
Medlicott and N. F. Dow, assistant
packers; R. Raycraft, man of all
work; and Alexis Bochet, cook.
The instruments were one sextant
for latitudes, two ten-second transit
theodolites for triangulation, two Young &
Son’s topographical transits for meander
lines and fill-in topography, two Green’s
mountain barometers, three aneroid
barometers, two sets of psychrometers, a
maximum and minimum thermometer for
meteorological work, and an odometer and
vehicle for measuring road distances. The
outfit also included 22 animals: twelve pack
mules, nine riding mules, and one bellmare. The latter was a female mule wearing
a bell at the head of the pack to keep the
others moving.
Macomb divided the crew into two
groups to utilize each man effectively. He
led one and J. Calvert Spiller led the other
with each party taking one month’s rations.
One group focused on the main triangulation and topography, while the other did

the meander work
and secondary triangulation. There
were two objectives. One was to continue
the triangulation of the previous season
far enough south to connect with the 1875
baseline established in the Panamint Valley
of California. The second objective was to
join the triangulation previously carried
eastward to Austin, Nevada, in 1876 by
Lieutenant Rogers Birnie, Jr. The party then
moved westward to carry the network into
the foothills of the Sierras and connect with
the work from Fresno, California.
Macomb’s party moved up Wolf Creek,
then over the divide into the Hermit
Valley of California. The Big Tree Road
was surveyed to Blood’s tollhouse where it
connected with the meanders that Macomb
had run the previous season from Big Tree
Grove. The Amador Road was surveyed
to connect with the work completed in
1877. The discovery of a profitable line of

A mining expert with a Geiger
counter along on the expedition.
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RON MCCLINTOCK

RON MCCLINTOCK

Young Ronnie McClintock holds the metal
tube that contained the note from Lt. Macomb.
Chuck and Deanne Boice stand next to the
small rock cairn where the tube was found.

The note and metal tube placed on
Grizzly Peak on August 30, 1878,
by Lt. M. M. Macomb and
J. B. Callahan.

gold near Bodie, Calif., in 1876 had
created a boom. The routes were
busy with hopeful prospectors and
stages that brought more and more
people into the area.
Near the end of August 1878,
the crew finished the topography
in California south of the Sonora
and Mona Road. Six peaks were
occupied in this area including
one that was just over 10,365
feet in elevation known as
Grizzly Peak. The location of this
peak is approximately 67 miles south of
Carson City, Nevada, or 100 miles southsoutheast of Sacramento, California, on the
Tuolumne/Mono County line in Section 13,
T4N, R21E, Mount Diablo Meridian. Since J.
H. Morgan, the meteorologist, was with the
other crew, J. B. Callahan assisted Macomb
in this capacity as they worked their way
toward Bridgeport, California. While on
Grizzly Peak on August 30, 1878, Macomb
and Sullivan constructed a small rock cairn
which was used as topography station No.
8. Before leaving, the two men recorded
their presence there on a piece of writing
paper and marked their movements. The
note was placed in a metal tube slightly less
than one-inch in diameter and 4 inches in
length and slipped it into the rock cairn.
The surveyors finished their work at
Sonora, California, on December 11, 1878.
They then traveled to Milton, California,
where they disbanded and boarded the
train for their homes. They were in the field
135 days, made 100 camps, established 22

primary triangulation stations, 14 secondary
stations, and 163 three-point stations.
In addition, 216 cistern and 858 aneroid
barometer readings stations were made.
The note left on Grizzly Peak by Macomb
and Callahan somehow remained hidden in
the rock cairn for the next 77 years, unnoticed by countless hikers until September of
1955. Nine-year-old Ronnie McClintock of
Sonora was excited when his father, Robert
McClintock, announced that the family
would make an outing to the mountains. His
father and a family friend, Dr. Ben Boice,
received information that uranium might
be found in the vicinity of Grizzly Peak.
Together with their wives, Ronnie, and two
Boice children, Chuck and Deanne, they
loaded their tents, camping gear, blasting
equipment, and a Geiger counter and
headed for the peak. While exploring the
area, it was decided to climb to the summit
of Grizzly Peak which the children naturally
showed no hesitation in doing.
The small rock cairn was a natural
curiosity which brought them to investigate.
Ronnie spotted something within the rocks
and pulled it out. With the adults’ help,
the tube was opened and the fragile note
carefully unrolled to reveal the words left
by Macomb. The Sonora Daily newspaper
published a story of their find, but no one
really knew who the authors of the note
were or why they were there. The excitement faded after the initial discovery, but
Ronnie kept the metal tube and note as a
souvenir of their trip.
While going through some items at
his house 62 years later, Ron McClintock
rediscovered the metal tube and note. His
interest was piqued so he decided to search

The note was found in the lower area
of Quadrant “B” of Atlas Sheet 56 that
was published in 1883.

for answers. His quest led him to surveyor
David Ingram in Virginia who in turn contacted the author to inquire about further
research. Before long, research uncovered
the official report written by Macomb
following his 1878 survey. While Macomb’s
report does not go into specific detail about
each peak occupied for topography, it does
mention ascending Grizzly Peak between
August 20 and September 2, 1878, which
agrees with the date written on the note.
Beginning in 1869, the Wheeler
Geographical Surveys West of the
100th Meridian lasted an entire decade,
until 1879. The original plan was to

topographically map all areas west of the
100th Meridian. Sections were divided
into numbered areas bounded by 3°20’00”
latitude and 5°15’00” longitude. These areas
were further divided into four equal parts
from which 1 inch to 4 mile (1:253,440) maps
were made and designated by letters A
through D. The lower portion of Atlas Sheet
56B, published on March 31, 1883, shows
the area where the metal tube and note
were found.
The Wheeler Survey, along with the
topographical surveys of Clarence King
and John Powell, and the geological survey
of Ferdinand Hayden became known as
the “Four Great Surveys of the West”. Their
work was terminated and reorganized
as the United States Geological Survey.
Montgomery M. Macomb went on to serve
in the Spanish-American War, reaching
the rank of Brigadier General in 1910. He
remained active in the military until his
death at age 71 in 1924. ◾
Jerry Penry is a licensed land surveyor in
Nebraska and South Dakota. He is a frequent
contributor to the magazine.

The Wheeler Survey
mapped the western
areas of the United
States between 18761883 within the area
of the red lines.
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Fighting City Hall Over Land
nce upon a time (1989 to
be exact) in a place not
so far away from where I
live, a man (Francis Galdo)
bought a home across the
street from a vacant parcel owned by the
City of Philadelphia. That parcel, along with
others, had been acquired by condemnation
back in 1974 subsequent to a 1956 consenting ordinance and 1962 agreement to the
Pennsylvania Department of Highways plans
to establish and occupy certain rights of way,
streets, and traffic interchanges as part of the
construction of the Delaware Expressway
within the City. The parcel was not needed
for the highway project and sat dormant,
tended better at some times than at others.
Soon after moving in across the street,
Galdo began using the vacant parcel.
First, he poured a concrete slab to park his
vehicles, and then temporarily used the
area to store debris while rehabbing his
home. By 1992, Galdo had poured another
concrete slab, enclosed by a fence for
storing materials, but later removed the
fence to use the area for parking. By 1994
he had installed a fire pit and permanent
picnic table. When a nearby factory burned
down in 1997, he collected materials from it
to create a driveway. He planted trees and
grass, built a tree-house deck between 2010
and 2014, and eventually replaced a carport
he built with a wooden pavilion.
What was the City doing during all of
this? Apparently the answer until 2006 is,
“Not much.” At that point, Philadelphia
entered into a contract with an investment
company for a parcel just south of Galdo’s
big encroachment. That group offered to
buy what is posted and known locally as
“The Notorious Galdo Parcel,” along with
several other City parcels in the immediate
area in 2008. It was the City’s failure to
pass a timely ordinance allowing the sale
38
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to the investment firm that killed the sale,
not Galdo’s use of the land. But in February
2013—24 years after Galdo had moved in
and taken over—the City posted public
notices on the tract to remove all personal
property within 30 days. Galdo tore the
notices down and threw them away.
It is relevant to mention at this point that
the Statute of Limitations in Pennsylvania
for adverse possession and prescriptive
use of real property is 21 years. This will
seem extraordinarily long to surveyors in
many other states where statutes require
landowners to step up and speak out within
less than half that time. However, it is still
shorter than in New Jersey, where the true
owner must move to eject interlopers within
20 years although the adverse claimant
can’t file for a quiet title action until 30
years have elapsed. And in the case of
woodlands and uncultivated tracts, 60 years
of possession need to pass.
Returning to “The Notorious Galdo Parcel,”
the main issue was whether Galdo could
adversely possess against the City, which is
not specifically granted statutory immunity
from such claims. But Philadelphia claimed
in the Court of Common Pleas that it was
acting as an agent for the Commonwealth of
Pennsylvania, which is exempt from adverse
claims. Furthermore, the City argued that it
was holding the land for public use (further
protecting the land from adverse claims),
in that it planned to sell it (some day). The
lower court bought these arguments, and
found in Philadelphia’s favor in June 2016.
By accepting these immunity arguments
and rejecting testimony by the Philadelphia
Planning Commission and others that the
City had not used the property after the
1970s, the Court found it unnecessary to
rule on Galdo’s actual possession. There is
an appeal pending, which potentially could
overturn that decision if Galdo’s arguments

against the City’s claims of “immunity” and
“public use” are successful.
The site is clearly different from anything
else on the block. (For The Notorious Galdo
Parcel’s Facebook page with many photos:
.facebook.com/thenotoriousgaldoparcel.
For a Google Street view, spin to the aerial
view from the initial view from beneath
the elevated train: goo.gl/LWtK6d) Public
opinions posted on Reddit are divided
regarding Galdo’s rights and include
arguments about the aesthetics of his
“improvements”, with some calling the
site a “hideous compound with aggressive
signs” warning the world to stay out. But
many point out the imbalance between
the arguments that each side can legally
raise. No matter how unlovely it is, clearly
possession by Galdo has been open (not
hidden), notorious (well known), hostile
(excluding all others who might claim it),
and continuous (uninterrupted) for more
than the statutorily required period of time.
He did not pay taxes on it (not required by
Pennsylvania law), and he also does not
have color of title (also not mandatory). But
is this an attempt at an illegal land grab?
If we mere mortals neglect our property, the
local government can step in and fine us for
creating a nuisance. If we don’t keep others
from using our property, we may be dragged
into court for a quiet title action that may
cost us our ownership rights. Even though I
don’t accept the City’s claim that holding land
for potential sale at some unspecified (very)
distant future date is true “public use” that
should protect against adverse claims, I have
doubts that Galdo can win. ◾
Wendy Lathrop is licensed as a Professional
Land Surveyor in NJ, PA, DE, and MD, and has
been involved since 1974 in surveying projects
ranging from construction to boundary to
environmental land use disputes. She is a
Professional Planner in NJ, and a Certified
Floodplain Manager through ASFPM.

Garner, continued from page 40
by a surveyor who aspires to greater
accuracy (while neglecting legal duties). A
deed survey is not a retracement, but an
inexact copy. It’s close, but it’s wrong.
This errant survey practice creates what
we call the pincushion effect, something seen
across the country. Lucas’ The Pincushion
Effect devotes some 350 pages to this single
problem. (In fact, just this last year in my own

nonfederal rectangular surveys, longlots,
military grants, and special and overlapping
grants. He ends the book with a final chapter
on forensic applications, which include
historical research and investigative tools. A
secondary appendix also includes a unique
Table of Authorities, which is an alphabetized
list of the numerous cases he cites.
In summary, Boundary Retracement is
one of the most important surveying books

“… the book you smugly bring under
your arm to court.”
practice, I set original corners in a subdivision
and was amused, to be polite, to find within
a few months new corners set on several lots
within a half inch of my rebar or PK nails.)
The release of Boundary Retracement
could not come at a better time. Wilson is
thorough as he covers the topic. After the
book defines the principles of retracement,
Wilson continues with land title definitions
and many related topics, including prescription, ambiguities and intent. An entire
chapter covers corners and lines (Wilson
defines over 20 types of corners alone). He
discusses protracted boundaries at great
length. A key chapter discusses “Which Set
of Footsteps is Which?” Because identifying the original surveyor’s work often
becomes a forensic exercise, many portions
of Boundary Retracement complement
Wilson’s earlier Forensic Procedures (2008).
Other chapters in Boundary Retracement
examine errors and how to reconcile them;
evidence and how to recognize it; and
boundary agreements. After laying this
extensive background, Wilson segues into
an invaluable discussion about procedures,
and asks what makes an effective retracement surveyor. He defines good practice
and does so within a framework defined by
numerous court decisions.
Court cases examined throughout the book
follow Wilson’s usual method of outlining
salient claims in each case, then documenting
evidence and testimony that points toward a
court’s final decision. In a unique contribution
to this subject, Wilson includes an appendix
of almost thirty pages of court decisions, listed
by state. I remain amazed at the amount of
effort that went into this compilation alone.
Boundary Retracement ends by covering
lost and obliterated corners, parol evidence,

published in the last decade. It deserves to
be on every practicing surveyor’s bookshelf.
I’m sure that my old mentor would have
waved this book at me and said, “Every
surveyor should have a copy of this!”
Whether you are just beginning in the
survey profession, or have many years of
boundary experience, Wilson’s expertise
enlightens beginners and pros alike. For any
SIT, this is a must-have text; for any professional surveyor who may be rusty when a

controversial boundary survey comes along,
this book is the one you turn to for a best
procedures review. And for any surveyor
who enjoys an in-depth look at boundary
principles that underlie the survey profession, Boundary Retracement: Processes and
Procedures is an exemplary read.
If Wilson’s book is not already on your
shelf, you do yourself and your profession
a disservice.
The book is available in either hardcover or as an e-book through Amazon
and other booksellers. A direct link to the
publisher’s website follows: https://www.
crcpress.com/Boundary-RetracementProcesses-and-Procedures/Wilson/p/
book/9781498727105 ◾

Patrick C. Garner is a Professional Land
Surveyor in Massachusetts who has been
in private practice for more than 40 years.
A Principal of Patrick C. Garner Company
Inc., he frequently conducts technical
seminars, provides peer reviews for cities
and towns, and works as an expert witness
in Massachusetts courts. He also provides 20
on-line continuing education courses through
RedVector, many of which focus on legal
issues in land surveying.
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book
review
Boundary Retracement:
Processes and Procedures
By Donald A. Wilson, PS

W

hen I was in my
mid-twenties and
learning the honorable profession of
land surveying, I
was lucky to be guided by a mentor who
would grab a book off his office shelf and
say, “Every surveyor should have a copy of
this!” The first example he waved at me was
Davis, Foote and Kelly’s Surveying: Theory
and Practice (1966), which I acquired. Over
time I formed my own collection of “musthave” surveying books. Those now number
about twenty--a small count. Of those
twenty, a third are essential texts. That’s six
or seven books--and through the years they
have counseled me whenever I encounter
a unique or difficult situation. Like all good
books, they’ve become friends.
The publication of those books spans
one hundred years. The first modern
“essential text” in my pantheon is Mulford’s
Boundaries and Landmarks (1912). The
last book I added was Chris Lucas’ The
Pincushion Effect (2011). Note that this
works out to twenty books published over
a hundred years that are important to
surveyors--an average of one book every
five years. If we apply this same logic to
the publication of what I consider essential
texts, these rare books appear on average
every fourteen years.
Another addition to my essential collection occurred in 2017 with the publication
of Donald Wilson’s Boundary Retracement:
Processes and Procedures. Of course the
mere publication of a book about surveying
is rare. It’s rarer still when that book is
40
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an essential text. Our field can justifiably
celebrate Wilson’s Boundary Retracement.
It promises to become the book you smugly
bring under your arm to court, the book
you wave when the judge asks you to
justify a disputed call. It promises to serve
as the surrogate bible that state boards of
registration should publish, and never do.
I’m setting a high bar, and Wilson meets it.
Wilson has been in practice over fifty
years, and teaches at the University of New
Hampshire. He is the author or co-author of a
half dozen must-have books on this topic, and
has conducted seminars around the country.
He and Walter Robillard are best known as the
co-authors of the last edition of Evidence and
Procedures for Boundary Location (2006).
In reality, Wilson’s 2017 Boundary
Retracement is an expansion and refinement
of his seminal works with Robillard. In his
new book Wilson exclusively covers retracement. Wilson emphasizes that retracement
is not surveying a deed, but following in
the footsteps of the original surveyor. As
the author asserts, this is a principle that
is misunderstood by many, and of those
familiar with the principle, many more lack
the “training and experience” to implement it
correctly. Wilson reminds us that a property deed is intended to reflect the original
survey, and not the other way around.
For instance, an original surveyor creates
new property bounds, attempts to locate
them accurately and prepares a plan representing those physical bounds as located.
Yet that original surveyor’s measurements
reflect inherent equipment and techniquedriven errors. The surveyor may measure a

CRC Press, 2017
(475 pages, e-book
and hardcover)

distance between two monuments at 202.25
feet, whereas the precise physical distance
is 202.385 feet. Yet a deed is then created
from the surveyor’s plan. Even though the
physical bounds exist, the deed distance
call for that line is 202.25 feet, reflecting a
measurement error of 0.135.
The classic “deed surveyor” surveys deed
calls rather than the physical evidence,
setting a “correct” corner based on the deed
rather than original corners. The resulting
“correct” corner is in fact incorrect, often
worsening the errors made by the original
surveyor. By law the original physical
corners prevail, but are frequently ignored
continued on page 39
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