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From the MSPS President
Chris Mavis

Happy Holidays! I hope
that all of you were able to
carve time out of your busy
schedules to catch your
breath before heading into
2019. I’ve got just a few notes
to mention for this article.
There were 16 applicants for the Minnesota Land
Surveyors Foundation (MLSF) Scholarships. The
breakdown of the applicants was like: SCTCC (7),
SCSU (6), Dunwoody (1), NDSCS (1), Moorhead (1).
Seven of the applicants will be receiving a Bachelor
degree and nine will be receiving an AAS degree.
The MLSF has recently implemented the ability to
donate online via Square. Please consider utilizing
the MLSF site here to continue supporting students.
I found that it took me less than three minutes,
beginning to end, to donate through the site. The
most exciting part of this method is that the website
can be promoted through electronic means—as in
email, Facebook, Twitter, Instagram, Snapchat, etc.
Calling all FB users...
The Augmented Reality Sandbox has been traveling
the state non-stop for the past few months. It’s a great
tool to start a conversation with anyone of any age
about Land Surveying. If you have an upcoming event,
please email Chris Ambourn to get on the schedule
The MSPS Winter Seminar was held November 29
at the DoubleTree Park Place in Minneapolis and
was a great event for members to attend. I want to
thank the members of the Events Committee as well
as Ewald staff for putting together another terrific
seminar. A lot of work planning and preparing goes
into these activities.
Our Annual Meeting is fast approaching, February
13-15 at the Marriott in Brooklyn Park, and includes
content that will be valuable to everyone. Keep
in mind that this year we are re-implementing a
Technical Track, specifically tailored to Crew Chiefs,
Office and Field Technicians.
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Also, as we near the Annual Meeting I ask that you
have a look at the MSPS Committee webpage to
see if any Committees appeal to you. If you see that
one of the Committees piques your interest you can
certainly email the Committee Chair directly or sign
up at the Registration Booth at the Annual Meeting.
I cannot believe how fast 2018 flew by and that my
term serving as MSPS President is almost complete.
Serving as MSPS president has truly been a privilege
and I would like to thank everyone for your support.
As always, the MSPS Board is serving on behalf of
the membership. Please contact any of the board
members with concerns, comments or ideas for
the future. I wish you all the best for a safe and
prosperous winter/spring!!

OBJECTIVE

The objective of this association is to
unite all the registered land surveyors in
the State of M
 innesota, to elevate the
standards of the surveying profession in
the State of Minnesota; to e
 stablish basic
minimum requirements for surveys, to assist
in promoting legislation and educational
programs to improve the professional status
of the land surveyor; to work in cooperation
with local, county and state governments in
our field of endeavor; to uphold a rigid code
of ethics and strive to improve our relations
with our clients and the public by work with
precision and integrity.
Minnesota Society of Professional Surveyors
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From the MSPS Executive Director
Lee Helgen

We are grateful for the MSPS membership’s ongoing
commitment to the Society. 2018 was a successful
year and we are looking forward to the year
ahead! In 2018, we had a very strong membership
renewal and we are seeing membership renewals
on pace for another good year. For 2019, we
have revised the firm memberships with the hopes
of creating a more streamlined process in future
years and creating a clearer set of benefits for firm
membership. (If you have any questions about your
firm membership, please send us an email to
info@mnsurveyor.com. We are happy to help you
sort out the process for updating your rosters and
help you with the payment details.)
In 2018, MSPS build an Augmented Reality
Sandbox as a way to engage the public and create
opportunities to raise awareness about the land
surveying profession. The Sandbox is proving to be
a success and a great conversation starter. We see
a high demand to have it at events across the state
and we continue to hear stories about how many
people want to engage with the Sandbox.
Board members continue to provide strong fiscal
stewardship as they worked to establish a balanced
budget for 2019. While they did include a modest
increase in membership dues revenues, they worked
hard to hold the line on the annual conference
pricing. To deal with increasing costs the board made
a few strategic adjustments and carefully reviewed
the budget to ensure that we can continue to provide
high-quality services and programming.

looking for volunteers to
help advance the Society’s
agenda. Volunteering is
a great way to build your
professional network, keep
in the know, and have an
influence on MSPS priorities.
If you are interested in
volunteering, please send us an email at info@
mnsurveyor.com.
It’s not too early to start planning for National
Surveyors Week, March 18-24, 2019; National
Surveyors Week is a great time to schedule community
events, show off your cool technology, and connect
with local media to tell your story. We are planning to
set up our banner display in the State Capitol Building
again this year. Please check out the NSPS webpage
for more ideas and materials.
I am optimistic about the year ahead. As always, if
you have any questions, please feel free to email me
at leeh@mnsurveyor.com.
Best wishes,
Lee Helgen
Executive Director

We are looking forward to another successful year in
2019. The Events Committee is doing a great job in
planning for the annual meeting. We look forward to
seeing you at the Northwest Marriott in Minneapolis
this February 13-15. We would encourage to you
consider joining a committee. We are always

Winter 2018-2019 • www.mnsurveyor.com
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From the NSPS Governor
Chris Ambourn
Greetings,
I was able to attend the
board meeting portion of the
NSPS Fall Business Meeting
in October in College Park,
Maryland. The biggest item
on the agenda was approval
of a dues increase of $10 per member which
had been tabled from our previous meeting in an
attempt to persuade a few hold-out states to agree
to the increase. While no one wants higher fees for
anything, it is impossible to ignore the realities of
cost increases and diminishing membership just as
we at MSPS are experiencing. In the end, only one
state voted against the dues increase, with another
one not attending the meeting (perhaps in protest).
Meanwhile, truly important work is being done by
a number of NSPS committees; a short synopsis
is included below. For more detailed reports and
committee updates please visit the NSPS website.
Government Affairs:
• Federal Qualifications Based Services (QBS)
Procurement: NSPS continuously monitors
federal agencies for procurement practices that
violate the Brooks Act which requires selection
based on qualifications and not low bid. For
instance, a recent US Army bid in Washington
state was issued as a “Reverse Auction.” NSPS
and its coalition partners in COFPAES were able
to get the Army to withdraw that bid. COFPAES
is also working with the Office of Federal
Procurement on ways to speed up the QBS
process which can take up to 2 years for award
in some cases.
• Davis-Bacon: Our lobbyist has met with officials
of the Department of Labor to discuss the need
to rescind the memorandum which added
surveyors to the Davis-Bacon Act a few years
ago. The officials were receptive to the idea and
NSPS is optimistic that it will get done.
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•

•

Geospatial Governance and Coordination:
A big victory for NSPS this past year was
passage of legislation that we’ve long tried to
advance called the Geospatial Data Act. After
a few revisions due to pushback from the GIS
community on some items, it was passed as a
part of a FAA reauthorization bill and includes a
number of protections for licensing laws, private
sector services utilization and QBS.
Licensing: Some of the recent de-licensure
challenges that states have been experiencing
have been a result of a push for deregulation by
the Trump administration and Labor Secretary
Acosta, NSPS continues to monitor those state
efforts and lend support as needed.

Certified Survey Technician (CST):
• The CST program continues to be successful
with 2076 CSTs in 2018 vs 1773 in 2017
• A new CST website has been launched.
• The entire 3600 question database was reviewed
and updated.
Public Relations:
• NSPS is now an official partner with Elaine Ball for
distribution of the “Get Kids into Survey” posters.
• NSPS attended the National Guidance Counselors
Meeting in Los Angeles with great feedback.
Again, please take a few minutes to view the
information on the NSPS website. It is updated often
and has a lot of detail on the activities and benefits of
NSPS. As always please let me know if you have any
input or questions that your NSPS can help with.
Thank you,
Chris Ambourn, LS
NSPS Governor/Director
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Hybrid positioning systems:

RDO does that.

RDO Integrated Controls features hybrid positioning systems that perform
faster in the field than stand-alone robotic systems, with more
versatility than RTK-only solutions.

$10,000*

*Offer valid through December 31, 2018.

Contact us for more information.

Hiper SR network
rover with either
MAGNET Field or
Pocket3D software,
along with a FC-5000
field controller.

MINNESOTA

Bloomington
952-948-1604
Burnsville
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2017 Survey Report on the 1921 State Boundary Line
Survey Report & Legal Description: Exhibit No. 2
Anthony Lueck
Prologue

For readers interested in a firsthand story and report
of the 1921 Minnesota-Wisconsin U.S. Supreme
Court Boundary Commission Survey, see the
December 1921 issue of The Wisconsin Engineer
for a story by Gordon F. Daggett. Mr. Daggett was a
Consulting Engineer for Wisconsin on the Boundary
Survey. He was assigned by John Mack, State Chief
Engineer for Wisconsin and a member of the State
Line Boundary Commission Board, to represent him
on the Minnesota-Wisconsin interstate boundary line
in the Twin Ports. The report by Mr. Daggett brings
to life a real presence and perspective of the state
boundary line survey completed in the winter of
1920-1921. This story is an important premise to the
2017 State Line retracement survey. Don’t dismiss it!
See the following link: http://digicoll.library.wisc.
edu/cgi-bin/UW/UW-idx?type=article&did=UW.
WIEv26no3.GDaggett&id=UW.WIEv26no3&isize=M

Survey Report On The 1921 WisconsinMinnesota State Line Along The St.
Louis River

The State Line between Minnesota and Wisconsin
along the St. Louis River was the focus of a
Supreme Court case from 1916 to 1922. A
person would assume that the St. Louis River is
a substantial body of water sufficient in size and
stability to make for a clear boundary line between
the states of Minnesota and Wisconsin. But such
was not the case. In 1916, the U.S. Supreme
Court agreed to accept the State of Minnesota
boundary complaint against the State of Wisconsin.
In 1917, Mr. David Roberts, was appointed Court
Commissioner to hear and compile witness
testimony presented by both States. In 1918, briefs
were drawn and filed by the Attorney Generals of
each State. In 1919, the U.S. Supreme Court heard
the case presented by each State Attorney General.
On March 8, 1920, the Supreme Court made a
decree for the boundary line between the States of
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Wisconsin and Minnesota. To carry out the Supreme
Court Decree, on October 11, 1920, a boundary
survey commission was formed of surveyors Samuel
Gannett of Washington, DC, William Patton of
Duluth, Minn., and John Mack of Madison, Wis., “to
run, locate and designate the boundary line
between the State of Minnesota and the State of
Wisconsin”. The Minnesota-Wisconsin boundary
survey was made between November 1920 to June
25, 1921. Two eloquent and final maps were made
of the St. Louis River boundary between Minnesota
and Wisconsin along with a final report compiled
of the survey project. “All field, computation and
record books have been placed in custody of the
Chairman of the Commission, and filed by him in the
office of the Geological Survey, Interior Department,
Washington D.C. June 25, 1921.”
This report is based on the Commission’s Report
and the two final boundary maps labeled Exhibit
No. 1 and Exhibit No. 2 filed with the Wisconsin
Historical Society by John Mack, Commissioner for
Wisconsin, on August 3, 1921.

1921 Boundary Survey Commission “Survey Report” for the U.S.
Supreme Court-page 1
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The State Line along the St. Louis River
first surveyed by George Stuntz, U.S.
Deputy Surveyor in 1852

The St. Louis River was first surveyed as a State
Boundary line in 1852 by George Stuntz, U.S.
Deputy Surveyor for the State of Wisconsin and the
Territory of Minnesota. Wisconsin was established
as an independent State by the Federal Congress
in 1848; later Minnesota was granted statehood
in 1858 as development and sales of land was
continued across the country by the United States
government. Stuntz was engaged by the General
Land Office (GLO) to survey a state line from the
mouth of the St. Louis River with Lake Superior,
then upstream to a rapids above the Village of Fond
du lac. He completed a field survey along the St.
Louis River; but this line was not platted by the GLO
of the federal government for whom George Stuntz
was under contract for the state line survey. The
boundary line between Wisconsin and Minnesota

was left to the meandering of the River banks as
defined by later Township Subdivisions as directed
by the GLO in each State.
William Burt, U.S. Deputy Surveyor, began Township
Subdivision surveys in the Territory of Minnesota in
1856, two years before statehood. Islands in the river
were surveyed during Township Subdivisions in each
state, or by special instructions from the Surveyor
General of the GLO.
George Stuntz had surveyed an island for Wisconsin
under “special instructions” and contract with the
Land Commissioner of Wisconsin representing the
GLO as late as 1894.

1861 Meade Map No. 1 & No. 2 on St. Louis River with GLO Township overlay added along River

Winter 2018-2019 • www.mnsurveyor.com
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What other survey work was being
completed along the St. Louis River?

Captain George Meade of the Lakes Survey
Department of the Corps of Topographical
Engineers was working on hydrographic and
mapping surveys across the Great Lakes. In 1861
Meade was establishing a base line on Minnesota
Point for control in the geodetic and triangulation
surveys across the Great Lakes. Mr. Hearding
completed hydrographic and topographical
mapping from Lake Superior, at the mouth of the St.
Louis River and up to the Village of Fond du Lac.
He was working under Lt. Colonel Graham who had
replaced Captain Meade on Lake Surveys while
George Meade served the Union in the Civil War.
Two maps were created from his early endeavors,
labeled as Meade Map No. 1 and Meade Map No.
2. These maps were drafted as topographical maps
and did not reflect GLO Township Subdivision
surveys from the GLO rectangular surveys.

The Corps of Engineers continued work along Lake
Superior and the St. Louis River improving harbor
charts for navigation and dredging of channels for
modern shipping commerce. By 1895, harbor lines
were formally established on the Wisconsin and
Minnesota sides of the St. Louis River. Harbor lines
were described by metes and bounds descriptions
and referenced to survey monuments set at
triangulation stations for control. The harbor lines
were independent of the Township Subdivision
surveys by the General Land Office. The platting
of land in the early cities of Superior, Wis., and
Duluth, Minn., primarily came after the Government
Township surveys, although preemptors were
making claims on the lands for new towns. The
boundary line between Wisconsin and Minnesota was
not an issue for the Corps of Engineers’ work along
the St. Louis River to Lake Superior.

1893 Corps of Engineers Map of Harbors in Duluth, MN & Superior, WI-Wisconsin Historical Society
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State Boundary Line retracement survey
in 2017

I was approached early in 2017 and asked if I could
to do a report on the boundary line between the
states along the St. Louis River for the Spring 2018
Minnesota Surveyors conference. I had a survey
project in 2016 in T. 48 N. R. 15 W. outside of
Superior in an 1890 development called the Townsite of St. Louis. This community was up the St.
Louis River from the City of Superior and across
the St. Louis River from Superior. I was working on
a history of the old St. Louis Town-site and spent
considerable time looking up miscellaneous survey
and other documents along the St. Louis River.
During the survey project in 2016 I found three 1921
State Line monuments inadvertently in field work
which stimulated an interest in the 1921 State Line
survey. They were State Line Monuments No. 154,
No. 156, and No. 157. State Line Monument No.
154 was not referenced in the 1921 State Line legal
description; but the 1895 Iron Pipe was replaced
with a “template” 1921 State Line Monument.

monument. Not having knowledge of the state line
survey, the monument was intriguing and a mystery.
This was when I first researched the 1921 State
Line Boundary Commission Survey Report and Map
Exhibits. I recall that we had a difficult time locating
other state line monuments at that time. We did not
have a good understanding of the 1921 state line
survey as it was not a priority project for the County
Surveyor Office; more of a state government concern.
On March 5, 2005 I had located State Line
Monument 6A during a survey project for the
Western Lake Sewer and Sanitation District in
West Duluth working for Krech, Ojard Engineers &
Associates. There was a C.O.E. survey of record
that had been used in the property easement that
tied into Monument 6A from the 1930 era. I went
to the St. Louis County Recorder’s Office to look
up the 1921 State Line Survey Report to confirm
this monument, and was once again interested in
learning more about the state boundary line survey.

I worked with the St. Louis County Surveyor’s
Office as a survey technician from 1988 to 1999.
We had a section survey project in Fond du Lac
where we had walked by State Line Monument No.
24 on the way to a section corner. The top cap of
the large concrete monument was missing; but the
state line medallion was in place on the side of the

Google Earth Satellite Photo of Duluth-Superior showing State Boundary along the St. Louis River.

Winter 2018-2019 • www.mnsurveyor.com
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The 2017 Project begins for the Report
on the 1921 State Line Boundary Survey
and History

To get started on the project report I needed to review
the 1921 State Boundary Line Map Exhibit No. 2.
It is an eloquent-looking map, displaying the 1921
State Boundary Line with angle points numbered
along the State Line in the St. Louis River.
Triangulation Control Monuments have symbols and
labels for identification. In the final legal description
control legs are identified from the State Boundary
Line angle points in the St. Louis River to designated
Triangulation Stations. In addition, city subdivisions,

Railroads, Bridges, and Highways are part of the final
map. Bays and slips in the St. Louis River are also
labeled for clarity along the State Boundary Line.
A table, Description of Boundary Line by Courses
and Distances, is shown being identical to the legal
description in the final report. Details are shown
for the trespass at McDougall Shipyard and Zenith
Furnace locations along the Minnesota harbor line.
A template is also shown for the concrete State Line
Monuments and Bronze Tablets identifying the 1895
Corps of Engineers Triangulation monuments.

U.S. Supreme Court “Boundary Line Map Exhibit No. 2” showing Minnesota-Wisconsin State Line.
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For the report on the State Boundary Line, I wanted
to locate the actual State Line Monuments in
the field with current GPS measurements for
comparison with the 1921 State Boundary Line
Survey of record. I had field coordinate data on
local County Coordinates on State Line Monuments
COE156 and COE157 as identified on the final 1921
State Line Map Exhibit No. 2. I set up a CAD file
on the local County Coordinate system for my field
data and survey work. In the 1921 State Line Report
was a State Boundary Line “legal description” by
course & distance between Angle Points with legs
to COE. Triangulation Control monuments selected
by the survey commission. Rectangular coordinate
tables were also provided for the state line and
triangulation stations.
To begin mapping the project, I ran courses and
distances as shown on the State Line Map Exhibit
No. 2 between Monuments No. 156 and No. 157
comprising State Line Angle Points No. 52 through
55. The 1921 State Line course and distances
were rotated to the local County Coordinate

system. The result was very good with a closure
of +/-¼’. At this point I did not plan to look in
detail at closures along the 1921 state line legal
description and control monuments as part of
the 2017 project report.
The next monument I had local County Coordinates
on was COE 6A which I had located in 2005. From
State Line Monument COE156 I ran the 1921 State
Line courses and distances to COE6A. This included
State Line Angle Points No. 17 to Angle Point No.
52. The 1921 State Line course and distances were
rotated to local County Coordinates. The State Line
did not close between the monuments of record!
What happene? The record State Line was N34°18’E
a distance of 182.8’ from the actual Monument
COE6A. I doubted my field work and coordinate data
as well as how I laid out the State Line by course and
distance. The 1921 State Standards for survey work
should have been precise.

2017 GPS Survey:
Left: COE 6A
Minnesota.
Right: COE 156
Wisconsin.

I contacted the local Corps of Engineers Office to see if they had additional control point data on any 1921
State Line Monuments. They did not have much data for the 1921 State Line, but did have survey data from
a 1988 COE harbor line monument survey recovery project.

Winter 2018-2019 • www.mnsurveyor.com
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That project located three 1921 State Line
Monuments which they had on State Plane
Coordinates. COE141 was on the south side of Big
Island. I ran by courses and distances the 1921
State Line from COE156 to COE141. This included
State Line Angle Points (A.P.) No. 29 to A.P. No. 52.
The line did not close between the monuments:
being N45°2’E a distance of 145.6’ from the actual
Monument COE141. This was a problem. I did not
know how to continue the survey report on the 1921
State Boundary Line without considerably more field
work and understanding of the 1921 era survey. I
needed to get more current data on additional 1921
State Line Monuments to check for mapping and/

or coordinate table errors. With the survey data I
had there were 35 State Line segments, plus control
point legs, for possible error to resolve. I had offices
checked with the local County Surveyor Offices
and State Department of Transportation offices in
Minnesota and Wisconsin to see if there were map
corrections of record. There was little current data
that was available in this regard for the State Line
Boundary. The local Corps of Engineers Office had
numerous maps on the Harbor Line Surveys for the
City of Duluth and City of Superior; but not much
State Line data other than the report.

View of Big Island area on St. Louis River of State Line from 1921 Boundary Commission Map Exh. No. 2

I needed to figure out how to locate or
compute positions for other State Line
Monuments

This task became fairly simple on paper and with
the CAD program. The 1921 State Line report had
Rectangular Coordinate Tables for Monuments.
At first, I did not understand the “Rectangular
Coordinate” layout based on North Base monument
on Minnesota Point having coordinates 0,0. The
Coordinate Tables then gave a cardinal distance
west and south to each State Line Monument and
Angle Point. I like to use the GPS survey equipment
on a County Coordinate System for field survey of
Section corners, buildings, roads, railroad, bridges,
14

water edges, etc. I set up a couple of CAD files
for this project. One on a local County Coordinate
System, and one on the 1921 Rectangular
Coordinate System. The County Coordinate System
has defined limits and corrections for curvature of
the earth. The 1921 Rectangular Coordinates based
on Triangulation Angles and no corrections for
curvature of the earth. GPS technology helped to
locate and measure more remote monuments & tie
the project together.

Winter 2018-2019 • www.mnsurveyor.com

Orienting the 1921 [1895 COE] Rectangular
Coordinates with a local County
Coordinate datum
The 1921 State Line Rectangular Coordinates were
shifted to local County Coordinates holding North
Base monument as found; & rotated to State Line
monument COE161 as found. The Rectangular
Coordinate bearing and distance between record
points was S40°36’41”W a distance of 42472.16’.
The local County Coordinate values based on GPS

measure was S40°20’38”W a distance of 42473.22’.
Long by 1.06’ from the adjusted Triangulation work
of the Corps of Engineers Mr. Darling and Mr. Dever
in 1895 Harbor Control Surveys. The 1895 COE
survey record is archived at the Maritime Collection
in the Jim Dan Hill Library at the University of
Wisconsin-Superior.

Left Photo: North Base on
Minnesota Point set in 1861.
New Monument set in place.
Rectangular Coordinate 0,0.

Right Photo: COE 161 set in
1895 Triangulation Survey of St.
Louis River and Harbor.

Note: Numerous articles and stories have been written regarding the 1921 State Boundary Line Survey, but the history books and magazine
articles have not addressed survey map-report details.

Available From the MSPS Office
Fant, Freeman & Madson on Writing Land Descriptions $30
A Striking Triumph of Geometry Over Physical Geography,
by Rod Squires; includes searchable CD $70
MLSA/MSPS History, 1953-2003 50th Anniversary $35
The Land Surveyor’s Handbook of Statutes, Book One $75
The Land Surveyor’s Handbook of Statutes, Book Two $75
Public Land Surveys: History, Instructions, Methods $24.30
2000 Common Interest Community (CIC) Plat Manual of Minimum Guidelines $20

Additional publications and pins are also available!
Use the secure online payment system at www.mnsurveyor.com or
call the office at (651) 203-7256 to get an order form.
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Review of the 1921 State Line Survey Report “Control Monument and Angle Point”
Coordinate Tables
In summary of the 1921 Rectangular Coordinate
Tables I found two Coordinate Errors at State Line
Angle Points No. 11 and No. 12.

a) These coordinate errors were not readily
noticeable. The courses (bearings) and distances
between the coordinates did not agree with the 1921
State Line legal description courses and distances.
b) The 1921 State Line course and distance for
the line segment between angle points 11 and 12
was correct.
c) The coordinate errors were typographical or Scribner
type errors. The numerical errors can be readily noticed
when comparing with computed coordinate values by
course and distance side by side.
d) Although the Coordinate Errors seem trivial, they
should not be disregard as this is a Boundary Survey
Map directed by the U.S. Supreme Court and Survey
Commission to be accurate and reliable. There may
be differences in reports filed with the U.S. Geological
Survey and the State Reports. The records at the U.S.
Geological Survey have not been researched to verify
the record in this report.
1921 Report Triangulation Control Monument & State Line Angle Point
“Rectangular Coordinate” Tables

2017 Map Detail of State Boundary Line showing Angle Point No. 11 & 12 “Coordinate Error” locations.
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Review of the 1921 State Map Exhibit No.
2 Boundary Line Angle Points “Course and
Distance” Table

Map Check of 1921 Boundary Survey Map Exhibit
No. 2 & verification of Field Monuments
In summary of the 1921 State Line Boundary Legal
Description in the final report and State Boundary
Line Map Exhibit No. 2 Line Table of courses and
distance I found three lines with Bearing errors and
one line with a minor Distance error. And these
could be open to discussion in the view of a line
call holding over a coordinate value when viewed
as single entities on the map. But if the whole of the
Monument and Angle Point coordinate values is to
hold for all of the state line segments then the errors
could be as noted and described below.
a) 1921 State Line segment Angle Point No. 28 to
Angle Point No. 29 & Control Point COE 141:
 ) This line had control bearings and distance to
1
COE 141 from Angle Points No. 28 & 29.

2) Holding the 1921 coordinate values for the
three points display correct bearing and distance
at each of the two control legs to COE 141 from
Angle Points No. 28 and 29.

3) The bearing segment on the State Line
between Angle Points No. 28 and No. 29 is
N87°51’12”E with a distance of 642.36’. The
1921 State Line Map Table and Report Legal
Description recite a bearing of S87°51’12E (in
error) and a distance of 642.36’. This is likely a
typographical or Scribner’s error at both citations
in the legal description and map line table.
4) This error was readily noticeable when
discovered; but was very confusing when
combined with a significant bearing error on the
State Line segment between Angle Point No. 31
and No. 32, along with the other line segments
in the 1921 State Boundary Line survey. It was
also important to confirm field coordinates for
State Line Monument COE 141 to verify the
source and location of error.

2017 Map Detail showing location of 1921 Map “Bearing” errors for A.P. No. 28-29 & A.P. No. 31-32
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b) 1921 State Line segment Angle Point No. 31 to
Angle Point No. 32 & Control Point COE 142A:
1) This line had a leg to COE 142A from Angle
Point No. 31. COE 142A has been destroyed from
erosion along the St. Louis River and lies in the St.
Louis River bottom on its side.
2) Holding the 1921 Coordinate Values for Angle
Point No. 31 and No. 32 yield the correct Bearing
and Distance for the 1921 State Line Segment of
S47°24’34”E and a distance of 1743.84’. The 1921
State Line Legal Description and Report Table
bearing is S42°35’25”E [in error] and a distance
of 1743.84’. Note: This correction keeps with the
other State Line Angle Point bearing and distances,
as well as report coordinates in harmony with the
1921 State Line Boundary Survey Map record.

3) The next closest State Line Triangulation
Survey Monuments are COE 141 and COE 161
above and below the error segment, which
have acceptable State Line map closures
between monuments.

4) This error would be the cause of great distortion
to the State Boundary. It is likely a computational
or Scribner error. Note again that the segment
distance in the legal description for the State Line
stays the same with the 1921 Report “State Line
Coordinate Table” computed distance.
5) In running out the Azimuth and Sea Level
Distance Table the azimuths check out with the
Coordinate Tables for the State Line angle points
in contrast with the legal description bearings.
With the monument COE 142A destroyed the
record coordinate may become a question. The
1895 COE triangulation field books confirm the
same coordinates as in the 1921 coordinate
tables for monuments.

Part of 1921 State Line “legal description” excerpt at the state line
bearing error location

2017 Map Detail showing State Line Map Exh. No. 2 “error” location & State Line from Azimuth Table
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C) 1921 State Line segment Angle Point No. 67 to
Angle Point No. 68 & Control Point COE 23:
1) This line had a leg to COE 23 from Angle
Point No. 67.
2) Holding the 1921 Coordinate Values for Angle
Point No. 67 and No. 68 yield the correct Bearing
and Distance for the 1921 State Line Segment of
N9°12’30”W and a distance of 754.83’. The 1921
State Line Legal Description & Map Line Table
bearing is N8°12’30”W [error] and a distance of
754.83’. Note: This correction leaves the other
State Line Angle Point bearing and distances,
and coordinates in harmony with the 1921 State
Line Boundary Survey record.

2) Holding the 1921 Coordinate Values for
Angle Point No. 74 and No. 75 yield the correct
Bearing for the 1921 State Line Segment of
N0°24’54”W. But a distance of 599.90’. The
1921 State Line Map Exhibit No. 2 Line Table
distance of 599.00’ [error]. The 1921 Report
Legal Description calls for the distance as
599.90’. Note: This correction leaves the other
State Line Angle Point bearing and distances,
and coordinates in harmony with the 1921 State
Line Boundary Survey Map and Report.

3) This is likely a typographical error having a 1°
difference from the coordinate record.
D) 1921 State Line segment Angle Point No. 74 to
Angle Point No. 75:

1921 Supreme Court Boundary Commission Report last page showing
“signing & filing” by Surveyors.

1) This line did not have a direct leg to any State
Line control monuments.

2017 Detail along the State Line including A.P. No. 67 & 68 and A.P. No. 74 & 75: COE156 to COE85.
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The 1921 Survey Books and Maps were filed on
June 25, 1921, by Samuel Gannett, Commission
Chairman with the U.S. Geological Survey. Copies of
the report were also filed by John Mack, Wisconsin
Commissioner with the Wisconsin Historical Society.
Blueprints or copies of the 1921 Boundary Line
Maps Exhibit No. 1 and Exhibit No. 2 are official
and bear signatures of the Commissioners. In
my research on this project I have not found any
reports or documents addressing the Map Errors as
described above. The oversight regarding the map
errors is unfortunate with such an eloquent drawing
exhibit. Today the plat checks for new developments
are virtually foolproof in County and State offices.

Lac dam site). State Line Station 0 on the “old”
interstate bridge was removed, with construction
of the current High Bridge between Superior and
Duluth. The DM&N loading dock facility with the
State Line monument has been closed for safety
reasons. The Northern Pacific Railroad bridge at
Grassy Point is still active, as well as the Spirit Lake
Transfer Railway (Oliver Bridge-CNRY). The Fond du
Lac bridge was replaced years ago by the present
State Highway No. 23 bridge. The Carnegie Coal
Monument Reference Point No. 1, still in place, is the
post end of the brass cap that was set. The Zenith
Furnace points and the McDougall Ship Yard points
have been destroyed by facility uses.

The project had become a full-scale
retracement & field survey of the 1921
State Boundary Line

A 2017 State Line monument table was drafted
to compare VRS-GPS measurements on a local
County Coordinate System of the 1921 State Line
monuments found in the field survey. Note that the
1895 triangulation monuments were not corrected
for curvature and refraction. The 1921 monument
rectangular coordinate values were rotated to the
present County Coordinate system without an
adjustment for distance differences between the
1921 derived distances & the present County datum.

The advent of accurate GPS equipment for
project survey work and retracement of State Line
monuments simplified field work as compared to
the 1921 Traverse on the St. Louis River ice and
traverse legs to COE triangulation monuments.
The 1921 State Line Map Exhibit No. 2 Course and
Distance line table states that the State Boundary
Line from Station 0 to Station 84 is 18.4 (lineal) miles.
Logistics were still needed to locate the State Line
monuments in the 2017 survey. Some days were
crossing the river ice to get to Big Island and a few
other State Line monuments. But most were by
vehicle and accessed from local recreational trails. A
few State Line monuments were located on highway
and railroad bridges. There were 33 Monument ties
in total in the 1921 State Line Legal Description. Five
State Line Monument References were in bridge
center piers on the State Line (2 of the 5 caps were
set in each side rail of the State Highway No. 23
bridge). Nine State Line Monument References were
in Dock Facilities; 1 in the DM&N loading dock, 1 in
the Carnegie Coal facility, 3 in the Zenith Furnace
Dock, 4 in the McDougall Ship Yard site. There
was 1 State Line Monument left as the original 3”
bronze cap-pipe set by the Corps of Engineers in
1894 — State Line Reference Monument No. 161.
There were eighteen State Line Monuments set from
the C.O.E. Triangulation stations with the “Standard
Concrete Marker” and “Standard Bronze Tablets.”
Six of the 1921 standard concrete markers have
been destroyed by construction work or erosion
along the St. Louis River (State Line Monument
No. 84 having been replaced in 1922 by State Line
Monument No. 84A, file of record, at the Fond du
20

The further from North Base, the greater the
error between the 1895 Triangulation & County
Coordinates. Some monuments were in heavy
tree cover that may have had negative affects on
field measurements. It should be noted that all
remaining monuments had some degree of “tilt”
due to soils sloughing and subsiding along the St.
Louis River. The table identifies which monuments
were found or destroyed.
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NOTE: 1921 RECTANGULAR COORDINATES WERE ROTATED TO COE161
MONUMENT.

Monument Table continued next page from 2017 field survey project of 1921 State Line.
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Continuation of 1921 State Monument Table for Monuments found in a 2017 field survey project.

Comments: The 1921 State Boundary Line as
described in the Commissioner’s Report to the
U.S. Supreme Court has the intent and care of
field survey, I believe, required by the Supreme
Court decree. The Supreme Court and state
attorneys general brought in numerous surveys,
witnesses, and other data to make the case for a
State Boundary Line decision between Wisconsin
and Minnesota. The Commissioners worked with
the 1861 Meade Map as directed by the Supreme
Court, as well as other record surveys along the
22

St. Louis River. The 1895 Triangulation Surveys
in the St. Louis River bays and harbors by the
Corps of Engineers were invaluable for control and
accuracy in the 1921 State Boundary Line survey
on the ice of the St. Louis River and the final State
Line legal description.
The bearing and coordinate errors in the State
Boundary Line Map Exhibit No. 2 and report
coordinate tables were difficult to locate, identify,
and separate in the field and mapping computations.
Winter 2018-2019 • www.mnsurveyor.com

It took a couple months of reviewing the State
Boundary Line report and field work locating State
Line monuments to confirm the survey data of record
in the 1921 Boundary Commission Survey report and
mapping. After locating the 1921 State Line control
monuments in the 2017 field survey, the report
reference indicated the original monuments were
COE capped iron pipes. The Corps of Engineers
Office in Duluth said the old books were archived in
the Maritime Collection at the Jim Dan Hill Library
at the University of Wisconsin-Superior (UWS).
In a visit to the UWS Library I found record of an
1895 Triangulation Book of Harbor Surveys by Mr.
Darling and Mr. Dever. In the spare pages in the
back of the Harbor Triangulation Book were copied
in the 1921 Boundary Commission Survey report
legal description. The report was copied exactly
as referenced in this survey report. But between
the lines of the legal description for the state line
segments shown as having bearing errors, someone
had penciled in the corrections noted in this report to
the exact second.

Final comments on the 1852 GLO State
Line and later Township Boundary surveys

On October 14, 1852, U.S. Deputy Surveyor George
Stuntz set a meander corner on the south bank of
a bay of the St. Louis River between Section 19, T.
49 N. R. 13 W. & Section 24, T. 49 N. R. 14 W. From
this point he commenced a survey of the state line
between Wisconsin and Minnesota Territory along
the St. Louis River. Stuntz surveyed by triangulation
to objects across the St. Louis River. He chained
along the Wisconsin bank of the St. Louis River to
about Connors Point near the present Interstate
High Bridge.
From this point, Stuntz said he would continue
the survey by triangulation. “From this point to the
Indian Village, a distance of some 12 miles, the
Main Channel of the River winds through a Bay
lined by extensive marshes having high precipitous
banks thickly covered with White Cedar and Spruce
thickets rendering the meandering thereof at any
other season than winter impracticable. Therefore
the meanders were continued by triangulation.”
The Surveyor General mapped St. Louis River
boundaries with the U.S. Deputy Surveyor meander
lines from Township Subdivisions, never platting the
1852 State Line of the St. Louis River.

1895 C.O.E. Triangulation Field Book 277: 1921 Boundary Line Survey
copied to Back of Book

Field records are very important. The 1895 COE
Field Book 277 (1895) shows the triangulation station
surveys made by Darling and Dever. The monuments
and angles identify the monuments selectively used
for the State Line Survey in 1921. In the spare pages
noted above, the right hand column note states,
“computed from coordinates.” The 1921 Map Error
segments have corrected bearings penciled in
between the copied lines of record.
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On July 1, 1853, Stuntz continued his Township
Boundary survey north into T. 49 N. between Ranges
14 and 15. At 9.18 chain he set a meander corner
on the St. Louis River. Stuntz wrote, “This line when
produced will cross an island of considerable size in
the St. Louis River about one mile North of the above
meander corner; whether the island is in Minnesota
or Wisconsin I am unable to say.”
Note that the 1852 Triangulation Survey for the
State Line was run south of Big Island, but no direct
boundary was established for a State Line between
River Banks at that time.
On February 27, 1854, Stuntz continued the Range
Line between Ranges 14 and 15 to the south side of
“Big Island” under contract with Surveyor General
Warner Lewis. He wrote, “This island lies on the
Wisconsin side of the main channel of the St. Louis
River and is considerably cut up by sloughs and
ponds. It is mostly high and dry land timbered with
yellow and white pine.”
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On May 11, 1854, Stuntz continued the line North
on Big Island between Ranges 14 and 15. At 80.00
chains, he set post corners to Sections 19, 24, 25,
and 30 on Big Island. At 34.50 chains north intersect
main channel of St. Louis River and set Meander
Corner on north side of Big Island.
In July 1856, U.S. Deputy Surveyor William Burt ran
a Township Line East between Township 48 and 49
North, Range 15 West in the Territory of Minnesota.
He stopped his line on the west bank at a bay of the
St. Louis River on the south line of Section 35, T. 48
N. R. 15 W. In March 1857, Burt measured on the ice
east across the Bay (island survey) and sets a post
corner for Sections 1, 2, 35, and 36. He continued
east 9.21 chains to intersect the main channel of the
St. Louis River.

Burt wrote, “Note: At the time of surveying the line
between Townships 48 and 49 North Range 15
West, Minnesota Territory, it was supposed the main
channel of the river was reached; but in making the
survey or Subdivision of Township 48 Range 15
it was found the line went across a bay to a point
of land extending a considerable distance down
St. Louis river. The Township Line was accordingly
extended to the main channel of the river. (See
foregoing field notes.)”
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Legislative Miscues - Part 4
John E. Freemyer, LS

As the United States expanded westward from the
original colonies, the establishment of transportation
corridors was vitally important for access to and
from land being settled. State legislators served
a key role by enacting laws dealing with certain
standards for ground transportation corridors. In
Minnesota, some of the earliest laws were enacted
shortly after statehood. Minnesota Statutes 1858,
Chapter 11, Sec. 10 read in part: “All county roads
laid out and establishe — shall be sixty-six feet in
width.” Five years later, the law was amended to
read: “All public roads to be laid out by supervisors
shall not be less than four rods wide.” Minn. Statutes
1863, Chapter XIII, Sec. 57. Those early laws
became the foundation for a 1959 amendment that
read in part:
When any road or portion thereof shall have
been used and kept in repair and worked for at
least six years continuously as a public highway,
the same shall be deemed dedicated to the
public to the width of two rods on each side of
the centerline thereof.... Minn. Stat. § 160.05,
Subd. 1 (1959)
For over 100 years it was apparently unheard of
for a land owner to challenge a road authority
about the width of a prescriptive road corridor.
Transportation and the establishment of good
passable roads were just too important. It became
an accepted standard that prescriptive state,
county and township road corridors were a
minimum of 66 feet wide. That all changed in 1975,
after two farmers in Hollywood Township of Carver
County challenged the accepted standard.

The Case

Walter Barfnecht, et al., v. Town Board of Hollywood
Township, Carver County, Minn., 304 Minn. 508, 232
N.W.2d 423 (1975)
In April 1970, the Town Board of Hollywood
Township decided to rebuild and improve an existing
town road abutting the land of plaintiffs Walter
Barfnecht and Mathias Schaust. Easements for
backsloping were sought, but they refused to accept
such easements. Nevertheless, road construction
started in May 1970 and shortly thereafter, Barfnecht
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and Schaust filed an action for injunctive relief for
damages in district court. Relying on Minnesota
Statutes § 160.05., the trial court decided that the
town road was statutorily dedicated to a width
of 4 rods. Because the road improvements were
confined to an area of two rods on each side of
the road center line, the trial court concluded that
such improvements were “already part of the public
highway.” The appeal to the Minnesota Supreme
Court followed.
Before the Supreme Court, the attorneys for
Barfnecht and Schaust asserted that Minnesota
Statute § 160.05 was unconstitutional “because no
notice is provided when a width greater than that of
actual use is taken and that, as a result, they have
been denied property without due process of law” in
accordance with the U.S. Constitution, Amendment
XIV, and Minnesota Constitution, Article 1, § 2. The
applicable sections are as follows:
No state shall … deprive any person of life,
liberty, or property, without due process of law;
nor deny to any person within its jurisdiction the
equal protection of the laws. U.S. Constitution
Amendment XIV, § 1 (in part)
No member of this state shall be disfranchised
or deprived of any of the rights or privileges
secured to any citizen thereof, unless by the law
of the land or the judgment of his peers. Minn.
Constitution, Article 1, § 2. (in part)
The court stated, “(t)his is the first time that the
4-rod provision of § 160.05 has been challenged as
being unconstitutional.” That is somewhat incredible
because the “4-rod provision” had effectively
been in the statutes since the date of statehood.
Nevertheless, the court stated, “the facts giving rise
to the question of the constitutionality of the statute
are not complex.”
“As a result of the constitutional provisions cited …
Privately owned land cannot become public road by
adverse use beyond the portion so used merely by
a statutory pronouncement to that effect. …Public
use cannot be said to apply to lands not actually
used. There is no reason that an owner should know
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that he is required to dispute the rightfulness of a
non-existent user. A property owner thus receives
no notice as to a public claim on any property in
excess of that which has actually been used. Thus,
a dedication by public use cannot constitutionally
exceed the amount of actual dedication.”
Wanting to clarify the limits of land used for public
roads, the court further stated:
“The width of the prescriptive easement … is not
limited to that portion of road actually traveled; it
may include the shoulders and ditches that are
needed and have actually been used to support and
maintain the traveled portion.”
A careful interpretation of that provision by the court
effectively means that while some prescriptive use
is certainly less than “two rods on each side of the
centerline”, in some cases prescriptive use may be
more than “two rods on each side of the centerline.”
In determination of the boundaries of actual use,
the court stated, “The boundary of a public highway
acquired by public use is a question of fact to be
determined by the appropriate finder of facts.”

Aftermath of Barfnecht v. Hollywood
Township

After the Supreme Court decision of Barfnecht
v. Hollywood Township became widely known,
there was much consternation among many road
authorities and engineers. Some confusion about
the impact of the Barfnecht v. Hollywood Township
case seems to still exist today.

In 1987, the State Legislature enacted laws that were
codified in statutes as Minn. Stat. § 164.35, allowing
townships to prepare and record township road
maps. After a public hearing process and recording,
the law stated that “roads to be recorded will be as
four rod roads.” As a direct result of the Barfnecht
case, many townships prepared and recorded such
maps. In 1994, the court of appeals heard a challenge
to the authority granted under that statute.
In Alton v. Wabedo Township (Cass County) 524
N.W.2d 278, the court stated: “we conclude that
Minn. Stat. § 164.35, subd. 4 to the extent it requires
the recording of town roads to a width greater than
that of actual use, and dedication to that width, is
unconstitutional because it allows the government
to take a person’s private property in violation of the
takings clause, article 1, section 13 of the Minnesota
Constitution. “Private property shall not be taken for
public use without just compensation.”
It has been enjoyable researching the various state
statutes dealing with land surveying issues that were
later declared unconstitutional by the Minnesota
Supreme Court. The court in the Alton case did
offer caution in presuming that any statute may be
unconstitutional: “Minnesota Statutes are presumed
constitutional. Our power to declare a statute
unconstitutional should be exercised with extreme
caution and only when absolutely necessary.
The party challenging a statute has the burden
of demonstrating beyond a reasonable doubt a
violation of some provision of the Constitution.”

MSPS Chapter Chairs
A reminder to send your meeting notices and minutes to the MSPS office
so that we may post the information on the MSPS website.
Send new events information Online at www.mnsurveyor.com/SubmitAEvent
We are happy to promote your Chapter events!
View committee information online: www.mnsurveyor.com/page/msps_committees

26

Winter 2018-2019 • www.mnsurveyor.com

Winter 2018-2019 • www.mnsurveyor.com

27

Early Thoughts on Additional Metadata Needed for the
Databases Containing Digital Images of General Land Office
Township Plats in Minnesota.1

Rod Squires, Department of Geography, Environment and Society, University of Minnesota1
Introduction

We have access to digital images of township plats
produced by the Surveyor General managing the
rectangular land surveys in Minnesota. The plats
depict not only what the deputies did and what
they saw — all of which they recorded in field
notebooks that have also been scanned — but
additional information placed on them by draftsmen,
information that was necessary for the federal
government to dispose of the land parcels defined
by the plats.
Two databases contain the images of those plats
that the Surveyor General retained in his office,
commonly referred to as “original plats.” One is
the GLO Historic Plat Map Retrieval System.2 The
other is the Bureau of Land Management General
Land Office Records.3 Both contain images of
plats that were approved by the Surveyor General
and so possess his dated signature. Both also
contain images of other plats that do not possess
the Surveyor General’s signatures and so must be
treated with some uncertainty.4 In the BLM database
can also be found images of the “commissioner’s
plat,” the plat that the Surveyor General sent to
the Commissioner of the General Land Office
in Washington, D.C.5 These databases provide,
for the first time, the opportunity to examine
the entire collection of township plats that will,
almost certainly, reveal previously unrecognized
characteristics and surely will demand additional
metadata that describe the nature of the plats.6
Here, I offer a few thoughts on these metadata. It is
not my intent to go into detail regarding differences
between plats during a 60-year period, although
eventually this will be necessary.

PDF formats — nearly 1.5 terabytes of data”
can be accessed on the website of Minnesota IT
Service Geospatial Information Office / Quick Links/
Historic Plat Maps.8 The second type of metadata is
included in a file containing the images of township
plats for each county, accessed by “Download by
County,” on the main web page. In a folder for each
township in the county, and I use Aitkin County as
an example, are two zipped files; one named for
the county containing the Adobe Acrobat image of
the approved township plat and one named “root”
containing a distribution liability statement from the
Land Management Information Center.9 In addition,
there are two documents, an HTML document
containing the “full metadata” for the database
and, more importantly for my purposes, an Adobe
Acrobat document, “image_naming” that contains a
description of how each image in the database was
named and shows that the database contains more
than the approved original plat.
Each image is characterized by 13 alphanumeric
characters. The first seven characters represent
the location of the township, north of either the 4th
or 5th Principal Meridian (3 numbers), east or west
of the Principal Meridians (2 numbers), and a letter
designating whether the township lies east or west
of the Meridian. The next character, a letter, shows
whether the plat is a full township or a fractional,
somewhat strangely called a “half.” The next
character, again a letter, denotes what type of image
it is. (Fig. 1) The final character, a number, designates
whether the image is one of a series or not.10

Existing metadata provided for the
digital images 7

The GLO Historic Plat Map Retrieval System
contains two types of metadata. One type, the
technical details of the “digitization project which
produced high quality (800 dpi), 24-bit color
images of the maps in standard TIFF, JPEG and
28
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Plat Type

Abbreviation

Completion – Not defined further

c

Dependent – A later survey dependent upon information gathered
in the original survey. To create a dependent survey, the surveyors
return to the field.

d

Diagram – Not defined further

f

Extension – A survey that adds to an existing survey

e

Independent – The first government survey of lands. The original
survey, or a survey not dependent on the original.

i

Island – A later survey of islands. For the original surveys, islands
were sometimes skipped and then surveyed later.

l

Meanders on back – The borderline of a navigable river or lake,
sometimes noted on the plats.

m

Omitted land – The survey of areas of lands, which after investigation
are known to have been omitted from the original survey through
error or fraud.

o

See comments – Not defined further

r

Supplemental – Not defined further

s

Figure 1. Image characteristics 11

In summary, the existing metadata describe how
the plats were scanned and the images named.
But what of the independent — approved — plats
themselves, on which the modern land surveyors
depend? Each is unique, depicting the parcelization
of a particular 36-square-mile tract. At the same
time, each contains similar information, obviously
information considered important. Six elements are
always present and always similarly located in each
approved plat; a title — the location of the tract of
land shown by the plat; the actual plat; some details
of the surveying process; the meander tables, where
necessary; a scale and compass; and an approval
box. Although we know what the plats depict, we
know very little about how they were made.12 Who
determined the size and scale, for example, or the
colors and the symbols?13 How many draftsmen
were employed by the surveyor general, what were
their duties, and how did they carry them out?
Why are there considerable differences, in some
instances, between the original and commissioner’s
plat?14 Answers to such questions are to be found
in the letters between the Surveyor General and the
Commissioner of the General Land Office, used to
great effect by C. Albert White.15
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New Metadata?

Following is a sample of information about township
plats from White’s book. Whether this information
is relevant to the township plats in the databases is
not yet known. There are probably more references
to township plats in the letters between various
stakeholders in the rectangular surveying process.
One of the most important letters regarding the
nature of township plats was written by Elijah
Hayward, the Commissioner of the General Land
Office, on July 28, 1831, to the Surveyor General of
Mississippi, Gideon Fitz. Subsequently, the same
letter would be sent to all surveyors general.16
In the preparation of the township plats, it is requisite
that they exhibit a perfect delineation of the country,
as represented in the field notes of the survey.
1st. The plats are to be so constructed as to indicate,
both by protraction and by figures, the courses and
distances of all lines, viz: The exact distance between
the posts planted at the corners of each section
or fractional section, and the courses of the lines
where, from any cause, they vary from the cardinal
points; also, the precise delineation, by courses and
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distances, of private claims, reservations, and other
tracts of land not conforming to sectional lines.

green lines and dots, and the outlines of the same to
be distinctly exhibited.

2d. Whenever the continuation of a surveyed line is
interrupted by an impassable swamp, or from any
other cause, the distance of the line actually run,
between the starting and finishing posts, is to be truly
represented be the platting, and also by figures.

7th. The plats should also exhibit, as far as
practicable, all mines, salt springs, salt licks, and mill
seats; also, towns, villages, and settlements, and the
names of the same; also, forges, factories, cotton
gins, and all other such items of information; also, the
general course of travelled roads and tracks, denoting
the place to which they may lead.

3d. The distance on a surveyed line, at the points
where streams cross the same, is to be indicated
by figures, and the general course of such streams,
where they are not navigable, between such different
points of intersection, is to be delineated on the
plat, as nearly as the same can be conjectured.
The courses and distances of the meanders of
navigable streams are to be truly delineated, and
also represented by figures on the plat opposite
the delineation, wherever it is practicable so to do;
and where the same are too numerous to admit
of their exhibition by figures on the plat, in that
mode, the same are required to be exhibited in a
detached tabular form, either on the face of the
plat, or connected therewith, as may be found most
expedient. The width of all water-courses, rivers,
creeks, &c., is to be represented in figures on the plat.
4th. The plat is to exhibit the received names of
all rivers, creeks, lakes, swamps, prairies, hills,
mountains, and other natural objects, and the
surveyors should be instructed never to give original
names to such objects, where names have heretofore
been given. All lakes or ponds of sufficient magnitude
to justify such expense are to be meandered and
platted agreeably to courses and distances, which are
also to be exhibited by figures. In passing such ponds
or lakes as are not to be meandered, offsets are to
be taken, which offsets are to be carefully noted on
the plat, to show that the distance across has been
correctly ascertained. Such ponds or lakes are to be
exhibited on the plat as accurately as practicable, from
careful ocular observation, to be made by the Deputy
and noted in his field book.
5th. Swamps are to be represented in the ordinary
method, by slightly shaded black lines and dots,
and the outlines of the same should be distinctly
exhibited.
6th. Prairies are to be represented by slightly shaded
30

8th. The exterior lines of the township plat should be
double the thickness of the sectional lines, and both
of them should be in black ink. The lines denoting the
quarter sections and the subdivisions of fractional
sections should be in red.
9th. The quantities of the subdivisions of fractional
sections are to be indicated by red figures, within the
respective subdivisions. The numbers and quantities
of the sections and fractional sections are to be
exhibited in black figures, at the centre of each, as
nearly as practicable; and in cases where the marks
and figures on the plat are too numerous to admit of
the convenient exhibition of the quantities in that way,
the quantity of each section and fractional section
is to be exhibited in a neat tabular statement, on the
right side of the plat; and where there are private
claims in the township, the quantities of such claims
are to be exhibited under a separate head in the
tabular statement, which is to exhibit separate totals
of public lands and private claims; where any private
claim, Indian or other Reservation, &c., is exhibited,
the name of the confirmee or reservee must be given;
also, such other reference as will clearly identify the
tract, with the Report by which it was confirmed, or
the Treaty, &c., under which the individual claims the
title.
In cases where the quantities are exhibited in the
centre of the section or fractional section, and it is
not necessary to resort to a tabular statement, the
sum total of the public lands in the township is to be
exhibited as one item, near the foot of the plat.
10th. At the foot of each plat the surveyor general must
give an Official Certificate, of the following purport, viz:
The above map of Township No. ________, of Range
No. ______, is strictly conformable to the field notes
of the survey thereof on file in this Office, which have
been examined and approved; (or if any exceptions are
Winter 2018-2019 • www.mnsurveyor.com

taken to the field notes, by reason of their not standing
the test of correct platting, such exceptions are to be
stated in the margin of the plat, as before mentioned,
and exhibited on the face of the plat by red dotted
lines, and alluded to in the certificate thus: “with the
exception stated in the margin hereof.”) The Certificate
is then to be closed, by indicating the name of the
Deputy or Deputies by whom the exterior boundary
lines, and the subdivisional lines, were respectively
surveyed, shewing the sum total of miles run by each
Deputy Surveyor, also the date of the contract, the
quarter of the year in which the survey was made,
and the quarter in which the same was paid for and
charged in the accounts of the Surveyor General.17
11th. All lines in a township survey, which have not
been actually run, must be represented on your plat
of survey by red dotted lines, and any portion of a
survey found or suspected to be erroneous must also
be represented by red dotted lines, and payment
for the same is to be suspended until the error is
corrected, or the cause of suspicion done away, to the
full satisfaction of the Surveyor General; and in every
case when the survey of a township is incomplete,
from any cause, such cause must be fully set forth by
a marginal note on the face of the plat, and certified
thereon in the mode designated in the 10th article of
this letter.
12th. Navigable streams are declared by law to be
public highways. Except in cases where navigable
streams constitute the boundary line between two
Land Districts; and where the Ranges and townships
in each District are numbered from different meridians
and base lines, they are not to interrupt the regular
survey of the Township lines, which are to be
continued across such stream for the exact distance.
Each border of such stream is, however, to be
meandered, by course and distance, and a fractional
portion of the same township will be constituted on
each side thereof, to be denominated, as the case
may be, the fraction of township North or South, or
East or West, of such stream, having special regard in
such designation to the general course thereof, from
its source to its mouth.
A Deputy Surveyor continuing Surveys on the
opposite banks of streams must invariably be made
to shew the connections of such survey with certain
established posts or points in the opposite survey;
which connections, as well as the mode by which
the same was ascertained, are to be shewn in the
field book and exhibited in the plat of survey; and, in
passing up or down rivers, frequent connections with
the surveys across should be made and exhibited,
both in the field book and plat.

on the surveys should frequently be ascertained
by trigonometrical process. Where the width of
the stream does not sensibly vary in the township,
the measurement thereof is to be made at the two
extreme points of intersection of such objects with
the township line; but where there is a sensible
variation in the width, measurement thereof must be
made as often as may be justly deemed necessary
for the accuracy of the survey in connection with the
adjoining lands, and the correct exhibition thereof in
the township plats.
13th. Where it is necessary to make a return to this
Office of township boundaries merely, prior to the
subdividing of such townships into sections, and
the rendition of the regular plats of survey, such
boundaries are to be platted in connection, on a scale
of from two to three inches to six miles.18
14th. The paper to be used on your plats of survey
must be of the best quality and of uniform size.
The descriptive notes are to be written on paper of
the folio post size, best quality.19 The records of the
plats and field notes to be kept in your Office must be
made out on paper of the best quality. Great care and
neatness are to be observed in the execution of the
work, and in the particular examination thereof after the
same is completed.20

In a letter to the Surveyor General of the Northwest,
Ezekial Haines, dated February 5, 1838, James
Whitcomb, the Commissioner of the General Land
Office, wrote,
It has been the invariable practice of this ofﬁce,
where islands have not actually been embraced
within the survey of fractional sections fronting them
to consider and hold such islands as reserved from
survey,—the property of The United States, and
subject at any future time to be surveyed and sold by
the Government. Instances of the survey and sale of
islands in our navigable rivers, are of very frequent
occurrence. And where they are clearly shown to be
excluded from the fractional sections by the original
surveys, the property of The United States, in those
islands, and the right of the Government to survey
and dispose of them, has never been, so far as I am
informed, disputed.21

Is this the reason that the surveys of islands were
inserted in some plats after the plat was approved
by the surveyor general?

The width of navigable streams and bayous binding
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And finally, Commissioner Haines wrote to the
Surveyor General of Arkansas, David Fulton, on April
25, 1839, about the size of the plats. White noted,
Fulton’s draftsmen were making the plats on paper
19 x 27 inches and leaving off the letters around the
outside margin. Whitcomb instructed him that the
standard plat size was 16 x 21 inches and that they
had to put the alphabetical letters, Aa, Bb, Cc, etc.,
around the exterior of the townships because those
letters were used to index the descriptive notes.22

Does this explain the size of the manuscript
township plats in Minnesota?23
The following three letters, between George Jones,
the Surveyor General of Wisconsin and Iowa, and
Lucius Lyon, the Surveyor General of the Northwest
in Detroit concern the paper on which the township
plats were printed.24 On June 22, 1847, Jones wrote,

paper suffers in the process of printing and if they,
with their great experience in the manufacturing of
paper, cannot apply or suggest a remedy that the
printing should be entirely dispensed with.27

There are probably numerous letters that concern
the manner in which the plats were made.

Conclusion

The metadata for the database containing
images of the General Land Office township
plats are inadequate.28 Adequate metadata for
such databases must include first, the nature of
the original documents depicted by the images
described in Figure 1, and second, how these
original documents, particularly the approved plats,
were produced.

In compliance with your request contained in your
communication of the 20th ultimo I forward you a list
of plats wanted for this office, which I beg you will
do me the favor to send with the least possible delay
by any safe conveyance that you can meet with and
deem advisable being myself entirely unacquainted
with the manner and route s of transportation
One Ream of full engraved Commissioner’s plats, and
Eight quires of full engraved Register’s do
This number with the few I have on hand will be
amply sufficient for the present.25

Several months later he wrote,
I will thank you to send me immediately 200 full & 100
half engraved Register’s Plats, of better texture than
the past if possible.
Please transmit by the same means as heretofore.26

On April 26 of the following year, Jones wrote,
I have the pleasure to acknowledge the receipt
of your communication of the 6th instant and the
skeleton plats with which it was accompanied.
I am, with you, fully convinced that it is the printing
and not the quality of the paper that is objectionable
in the blank plats furnished by you. I think that Joseph
& Bros. should be advised of the injury which the
32
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End Notes
A plat is described in the Bureau of Land Managemnet
General Land Office Records database “As used technically
by the BLM, the drawing which represents the particular
area included in a survey, such as a township, private land
claim or mineral claim, and the lines surveyed, established,
retraced or resurveyed, showing the direction and length of
each such line; the relation to the adjoining official surveys;
the boundaries, descriptions, and area of each parcel of
land subdivided; and, as nearly as may be practicable,
a representation of the relief and improvements within
the limits of the survey.” I have previously written about
the township plats and the database that contains their
digital images. “Cartographic Records of the public land
surveys in Minnesota.” Minnesota Surveyor vol. 7 no. 4
(Fall 2000) 18-20, 22-23, 25 and “Comments on the Digital
Collections of the Original Public Land Survey Plat (Maps) of
Minnesota” vol. 13 no.1 (Summer, 2006) n.p. both of which
are reproduced in my book “A Striking Triumph of Geometry
over Physical Geography; Vignettes of the Public Land
Surveys.” Also see “Township plats in Minnesota: A cursory
examination of the available digital Images.” Minnesota
Surveyor vol. 20 no. 2 (Summer, 2012) 15-19.

1

This site can also be accessed via the Minnesota IT
Service Geospatial Information Office / Quick Links. Why
is the database named “Plat” and “Map” since a plat is
axiomatically a map?

2

This site contains a variety of land records, not just those
associated with the rectangular land surveys.

3

Although we can rightly assume that they were made in the
Surveyor General’s office, we do not know when they were
made or what their purpose was.

4

In the database the user can toggle between the two
images, labeled “original” and “duplicate.” The duplicate
(commissioner’s) plat usually has a handwritten note stating
when it was received from the Surveyor General.

5

See my comments regarding the digital images of the deputy
surveyors’ field notes in “The public land survey notes for
Minnesota: An introduction & examination of the earliest
volumes.” Minnesota Surveyor vol. 21 no.2 (Summer 2013) 17.

6

The BLM database does not include metadata similar to
that included in the Minnesota IT database. On the BLM
database is the following; “Welcome to the Bureau of
Land Management (BLM), General Land Office (GLO) Web
Services. These services provide direct access to the data
and images on the General Land Office Records Web Site.
They are intended for use by web developers and software
programmers to incorporate GLO data into their own
applications. For questions on how to use these services,
please contact glotechnicalsupport@blm.gov with a subject
header of “GLO Web Services.” https://glorecords.blm.gov/
WebServices/glorecords.asmx. The BLM database does
include a glossary, however.

7

I do not pretend to understand all the technical detail of this
type of metadata.

8

The Minnesota Land Management Information Center
(LMIC) was a previous iteration of the Minnesota IT Service

9
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Geospatial Information Office (MnGeo). My late colleague
John R. Borchert, Professor of Geography at the University
of Minnesota, was an early proponent of developing digital
spatial data that could be used by public policy makers.
There may be several images for a particular township
including the approved plat, a “completion plat,” a dependent
resurvey plat, a plat of an island, or a meander table — often
on the back of an approved plat — as shown in Figure 1.

10

Since the database contains more than 3,600 maps, a first
task should be to determine how many approved plats —
termed “independent surveys” — there are. And certainly the
terms “not defined further” in the glossary should be defined.
11

On the GLO Historic Plat Map Retrieval System web page
is a link to “History of the Public Land Survey System.” Here
is a paragraph titled “How the Plats Were Created” which
states, “The survey progressed continuously in some areas
and discontinuously in others. The surveyor general and
the commissioner of the GLO decided which tracts were
to be surveyed in a given fiscal year. Preference was often
given to lands that had commercial value and could be
sold immediately. The ongoing settlement of Indian lands
also affected the process. Often reservation lands were not
surveyed until significantly later.” Nothing in this paragraph
shows how the plats were made.

12

GLO Historic Plat Map Retrieval System includes a very nice
description of the symbols along with the statement, “The
original public land survey plats were drawn with essentially
standardized symbology, however styles vary from plat to
plat. Because each map was hand drawn, the artistry and
penmanship of each plat is unique. Some of the plats were
drawn with color, others in shades of gray, and others in
black and white.” The statement concludes by identifying
the difficulty of providing the metadata I think we need, “The
varying nature of these maps makes it impossible to create a
definitive legend.” Unfortunately, the statement also includes
the following, “The level of detail captured in each plat map
was dependent on the diligence and accuracy of the individual
surveyors. Some surveyors noted a large variety of physical
features and created maps of remarkable detail, while other
surveyors were less meticulous,” which conflates the work
of the deputies and the work of the draftsmen. http://www.
mngeo.state.mn.us/glo/Legend_Main.htm
13

Clearly, information was added to the original plats by the
Surveyor General; the islands in the Mississippi are obvious
examples as are the letters “S” denoting parcels selected by
Minnesota under the Swampland Act, which was extended
to Minnesota in 1860, and the limits of railroad grants.
Were these changes on the original plat copied onto the
commissioner’s plats, which were then in Washington, D.C.,
always or just sometimes? Information was also added to
the commissioner’s plat that does not appear on the original.

14

15
C. Albert White, A History of the Rectangular Survey System,
(Washington, D.C., Government Printing Office, 1983) online
at https://hdl.handle.net/2027/mdp.39015092889230 One of
the main collection of letters used by White is contained in a
National Archives microfilm, M27, Letters Sent by the General
Land Office to the Surveyor General, 1796-1901, a description
of which can be found attached as an Appendix to this article.
I have a copy of all 31 reels.

33

This letter should be identified as the first standardized
set of instructions given by a Commissioner of the General
Land Office to the surveyors general and eventually led
to the Oregon Manual issued in 1851 and the Manual of
Instructions issued in 1855. Technically, it is a Circular.

16

The two items in the certificate, the approval of the
surveyor general and the names of the deputies and
the work they performed, are separate in the Minnesota
township plats.

17

Is this the derivation of the Minnesota Historical Society’s
collection, United States. Office of Surveyor General of
Minnesota. Plats of Township Boundaries?

18

Wikipedia “A folio is a book or pamphlet made up of one
or more full sheets of paper, on each of which four pages of
text are printed, two on each side; each sheet is then folded
once to produce two leaves. Each leaf of a folio book thus is
one half the size of the original sheet. Ordinarily, additional
printed folio sheets would be inserted inside one another
to form a group or ‘gathering’ of leaves prior to binding the
book.” Now you know!

19

White, see endnote 15, pages 257-258. The words in
italics are underlined in the microfilmed copy.

20

21

White, see endnote 15 page 98.

22

Id.

These letters form part of the collection of letters in
the State Historical Society of Iowa Collections RG 081
Secretary of State Land Records: Surveyor General’s Office.
Correspondence, Surveyor General’s Letter Books 18281866. See my article “The Correspondence Files of the
Surveyor General of Wisconsin and Iowa” in the Minnesota
Surveyor vo.17 no.3 (Fall 2009) 21-24.

24

State Historical Society of Iowa Collections RG 081
Secretary of State Land Records: Surveyor General’s Office.
Correspondence, Surveyor General’s Letter Books 18281866. Letters Sent Book C 169. A ream comprises 480, 500
or 516 sheets of paper. A quire is one twentieth of a ream
or 25 (formerly 24) sheets of paper. What is a full engraved
Commissioner’s plat? What is a full engraved Register’s plat?

25

State Historical Society of Iowa Collections RG 081
Secretary of State Land Records: Surveyor General’s Office.
Correspondence, Surveyor General’s Letter Books 18281866. Letters Sent Book C 178. What is a half-engraved
Register’s plat?

26

State Historical Society of Iowa Collections RG 081
Secretary of State Land Records: Surveyor General’s Office.
Correspondence, Surveyor General’s Letter Books 18281866. Letters Sent Book C 318.

27

The same is true for the database containing digital images
of the field notebooks.

28

What is the size of the township plats in the Minnesota
Historical Society collections?

23

WE NEED YOU!
Have you ever had a learnable moment in your surveying career when you came away with the
thought, “Well that didn’t go as planned”? If you would like to take that learnable moment and
make it a teachable moment, the Minnesota Surveyor would like to publish your story. It doesn’t
have to be long (although it could be) and it doesn’t have to be professionally written. It simply
needs to be a story that you have learned from and would like to pass along to help others in a
similar situation. If you are interested in getting your creative muse on, and in telling your story,
please contact us today. Of course, the editor has full control of what is printed in the publication.
Contact Lee at leeh@mnsurveyor.com
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http://www.egrud.com
Curtis Skarphol
1401 21st Avenue N
Fargo, ND 58102
P: (651) 361-8200 | F: (701) 237-5101
http://www.houstoneng.com

Michael Stang
1900 Division Street W, Suite 4
Bemidji, MN 56601
P: (701) 237-5065
http://www.nwsmn.com

ISG

Dan Stueber
115 East Hickory Street, Suite 300
Mankato, MN 56001
P: (218) 444-9394 | F: (507) 387-3583
http://www.is-grp.com

Cornerstone Land Surveying, Inc.
Dan Thurmes
1970 Northwestern Avenue, Suite 200
Stillwater, MN 55082
P: (507) 387-6651

Trosen Land Surveying
Scott Trosen
236 Lewis Street S
Shakopee, MN 55379
P: (651) 275-8969

Stonemark Land Surveying Inc
Patrick Trottier
30206 Rasmussen Road, Suite #1
PO Box 874
Pequot Lakes, MN 56472
P: (612) 990-1182 | F: (218) 568-5404
http://www.stonemarksurvey.com
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Sustaining Members
The Minnesota Society of Professional Surveyors appreciates the continued participation
and encourages your support for the following Sustaining Members of MSPS:

Berntsen International, Inc.

Frontier Precision, Inc.

Harrison Marker Co.

RDO Integrated Controls

Kari Campbell
PO Box 8670
Madison, WI 53708
P: (877) 265-2296 | F: (608) 249-9794
http://www.berntsen.com

Ellen Johnson
PO Box 66
Anoka, MN 55303
P: (763) 421-1445
http://www.harrisonmarker.com

Martinez Geospatial, Inc.

Steve Martinez
2915 Waters Road, Suite 100
Eagan, MN 55068
P: (651) 686-8424 | F: (651) 686-8389
http://www.mtzgeo.com

Steve Richter
10900 73rd Avenue N, Suite 120
Maple Grove, MN 55369
P: (763) 496-1366 | F: (763) 898-3997
http://www.frontierprecision.com

Dan Stong
9201 East Bloomington FWY, Suite JJ
Bloomington, MN 55420
P: (952) 948-1604 | F: (952) 948-1606
http://www.rdoic.com

Quantum Spatial, Inc.

Miles Strain
18391 Smith Court
Elk River, MN 55330
P: (763) 442-3398
http://www.quantumspatial.com

Fred Meyer Technology Services
Fred Meyer
14558 Joppa Avenue S
Savage, MN 55378
P: (952) 381-4404
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Peter W. Blethen, LS, Memorial Scholarship
The Minnesota
Land Surveyors
Foundation
is accepting
donations to the
Blethen Memorial
Scholarship
in memory of
long-time MSPS
member Peter W.
Blethen.
Peter was a graduate of the University of
Colorado, Boulder; he was a dedicated employee
of Bolton & Menk, Inc., for more than 31 years
until his retirement in 2014. Peter passed away
in January 2016 following a courageous battle
with cancer. He was a Registered Land Surveyor
in both Minnesota and Iowa. Peter worked very
hard in advancing survey technology within
Bolton & Menk as well as in the surveying
industry. In addition to his MSPS membership,
Peter served in multiple capacities within the
society — including as chapter secretary, chapter

vice president, chapter president, MSPS board
member, secretary and president. Peter was
recognized as MSPS Surveyor of the Year in
2006 for his contributions to the land surveying
profession in Minnesota.
Throughout Peter’s career, he supported the work
of the MLS Foundation. He believed there was no
better way to promote the surveying profession
than to support surveying students in their
education. In 2002, he was the first owner of the
prestigious MSPS Traveling Bearing Tree Trophy.
Further demonstrating his strong belief in
surveying education, Peter served on the South
Central College Civil Engineering Technology
Advisory Committee and on the MnDOT Survey
Technical Workshop Committee.
The Foundation is working with Peter’s family
to determine the criteria for the Blethen
Memorial Scholarship. In the meantime, we
encourage members to make a donation to the
scholarship fund.

Yes, I wish to donate to the Peter W. Blethen Memorial Scholarship
Donor Information:

Name: __________________________________________________________________________________
Address: ________________________________________________________________________________
City: _______________________________________________ State: __________ Zip: _______________
Email Address: ___________________________________________________________________________
Send checks and/or correspondence to:
MLS Foundation
c/o Dennis J. Purcell, PLS
1399 Wood Duck Trail
Shakopee, MN 55379-9430
dpurcell20@hotmail.com

Make checks payable to: MLS Foundation
Please note that your donation is for the Blethen
Memorial Scholarship.
The Minnesota Land Surveyors Foundation is a
501(c)3 nonprofit corporation. A tax deduction receipt
will be provided to each donor.

MSPS Members: Get Recognized for
and Share Your Work on Projects!
MSPS will recognize interesting and outstanding work by our members
via a special section in the Minnesota Surveyor magazine! We’re looking
for projects that presented challenges requiring creative solutions, unique
projects, big projects, weird projects, etc. Simply write up a description of
the project including the basics of the project, some description of what
made it unique and any particular surveying techniques that you employed.
Include photos and any other documents that help tell the story. Send
submissions to Staff Editor Laurie Pumper at lauriep@mnsurveyor.com.

The deadline for the Spring 2019 issue is March 1, 2019.

How You Measure Matters

No matter where the job takes you, Frontier Precision is by your side, through our technology and support.
That continues today, with the redesigned powerful Trimble TSC7 controller — it delivers the latest version of
our field software with a more powerful processor to make quick work of large projects. Because at Frontier
Frontier Precision, celebrating 30 years!
Precision, we never forget the most important measurement is your bottom line.
1988-2018

AN EMPLOYEE-OWNED COMPANY

Even when you’re off the grid,
you’re not off ours.

The New TRIMBLE® TSC7
Large 7-Inch Screen
Windows 10 Operating System
Military-Grade Rugged Design

Frontier Precision | 10900 73rd Avenue North
Maple Grove, Minnesota 55369 | 877.698.3077
PRODUCTS | TRAINING | REPAIR | RENTALS

Frontier Precision | 446 Great Oak Drive
Waite Park, Minnesota 56387 | 800.944.8557
LEARN MORE www.frontierprecision.com/TSC7

