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at barryphillips.pls@gmail.com.  Submission of an article does not guarantee publication.  We reserve 
the right to edit all submitted material, and no material will be returned.  The opinions expressed are 
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EDITORIAL

   For details on the Front and Back 
Covers, see page 9.

Greetings from a very hot Central New Mexico. It feels like we skipped on having a distinct spring season this year, 
hope you are all keeping cool.

I must admit that because of a number of reasons I found myself a little lacking in the workings of the National 
Society of Professional Surveyors. Don’t get me wrong, I do keep up as much as I can by staying tuned to various 
media sources. I was, however, quite surprised when I first saw the announcement that NSPS had initiated steps to 
separate from ACSM. We have included an article in this issue giving some more valuable information on this rather 
important step. I found it very informative and hope that you do too. Maybe we just take it for granted but there are 
those out there that are looking out for us in trying to present a true national voice for the Surveying Profession. 

Also included herein you will find a report to WESTFED by Kery Greiner giving a short report on our annual con-
ference in Albuquerque, some legislative news on SB 41 providing some background as to how this bill originated 
and passed and also some faculty news from the Surveying program at New Mexico State University.

Congratulations to Ms. Roberta Lujan, a student at New Mexico State University, for winning the Cady McDonnell 
Memorial Scholarship for 2010. This was one of the awards given at the ACSM/APLS Conference and Technology 
Exhibition in Phoenix, Arizona in April, 2010.

Thanks once again to Mike Daly for his comments on the state of control monumentation in Santa Fe county and 
also some “old” black and white photos provided to us to share with you. Certainly seems like a family affair with 
all the brothers involved at one time- the good ole’ days!

We have been pleasantly surprised by the number and quality of articles and photographs submitted thus far and 
I would like to thank all those who have done so and further encourage all of you to do the same. It all makes for 
some interesting reading. Thanks to Tom Moore for submitting some of his thoughts on the navigability of the Rio 
Grande through New Mexico and also to Doug Critchfield for some more interesting reading. 

Having been on the road quite a bit of late I can certainly relate to an article by Geoff Miller about surveying in West 
Virginia. I was there very recently but was oblivious to the sight and location of certain “smoke plumes” although I 
can attest to the hilly countryside and beautiful scenery. I guess the “slow” surveyors and number of fires going are 
directly related...read on and you will get my drift!   Barry   



Benchmarks4

President’s Angle
2010 NMPS President

Gary Eidson, PS     June 2010

is free to select its activities, and represents New Mexico as a whole rather than as a city or a 
specific area.  Its members are distinguished New Mexican civic, business, industrial and profes-
sional leaders who devote their time and financial support to the organization.  

Each year the Amigos make a trip to another state, to Canada or to Mexico to focus attention on 
New Mexico.  The Governor of New Mexico accompanies the Amigos as a guest of the organiza-
tion on the Goodwill trips.  In each city visited, arrangements are made for the Amigos to meet 
and exchange ideas with large groups of the city’s prominent citizens.  At luncheons and recep-
tions the Governor of New Mexico addresses the local groups and, in turn, the local Governor 
and other leaders address the Amigos.  

While the annual Goodwill Trip attracts the most attention, the Amigos participate in many other 
activities to promote the state of New Mexico.  Frequently they act as hosts for important groups 
visiting the state.  They support the programs of other organizations that are acting in the inter-
est of New Mexico.

In May the Amigos traveled to California to promote New Mexico’s own Spaceport America and 
the New Mexico movie industry.  We visited the Virgin Galactic facilities in Mohave where the 
space ships capable of carrying passengers into space are being built and tested.  The Spaceport 
located in southern New Mexico will be headquarters for Virgin Galactic who will operate their 
space flights from there.  After leaving Mohave we traveled to the Los Angeles area to meet with 
members of the movie industry.  New Mexico is considered to be one of the premier places in 
the world to film.  We hope that the meetings we had with the industry will pave the way for ad-
ditional filming in New Mexico.                

While in Los Angeles, Governor Schwarzenegger addressed the Amigos during a breakfast 
meeting where he spoke of the budget problems they are experiencing in California; it was very 

Do you eat, sleep, and breathe surveying?  I 
used to, but not anymore.  I now spend more 
time with my family and friends, my hobbies and 
pursuing other interests.  One of those interests 
is an organization I’m a member of called the 
New Mexico Amigos.  The Amigos is a private, 
non profit, non Partisan Corporation chartered 
under the laws of the State of New Mexico and 
officially designated as Goodwill Ambassadors 
for New Mexico.  The Amigos is a unique organi-
zation in that it is not supported by public funds, 
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clear that their economy was down. With my various travels this year I realized that the down turn 
in the economy that we are experiencing here in New Mexico is nothing compared to what they 
are experiencing in California and throughout the rest of the country.  

While at a recent Western Federation of Professional Surveyors Board of Directors meeting 
in Portland, Curt Sumner the Executive Director for NSPS and ACSM informed us that the 
attendance at the ACSM Conference in Phoenix was only 20 – 25% of the norm.   Also, NSPS 
membership renewals are down just as they are with NMPS.  I’m sure the economy has a lot 
to do with this, but it sure has caused me to think.  What would happen to NMPS if only 40 
people showed up to the yearly conference?  Thank goodness we have a good membership 
that supports the conference.  We have lost several members over the past couple of years and 
I’m not sure why.  Perhaps it’s because of the economic times we are in or the dues’ increase 
that I pushed for a couple of years ago.  You’ve probably read in various issues of Benchmarks 
the article on the benefits of being a member of NMPS and what you get for that membership, 
but did you know that you also have a voice on national issues?  The NMPS president appoints 
the NSPS Governor and the WFPS Delegate to represent our interest on the national level.  
My understanding is that NSPS was created as a member organization of ACSM because the 
private sector surveyors did not feel their interests were being adequately represented within 
ACSM.  Now several years later there is a move within NSPS to separate from ACSM for various 
reasons.  I’m sure you will be reading more on that later.  We need to promote our organization, 
encouraging others to participate, and make every effort to be as involved as possible. While 
we are experiencing a downward trend in the economy here in New Mexico, we must count 
our blessings that we have not had to suffer what other parts of the country are going through. 
Let’s make NMPS the standard other state societies look to as the epitome of a membership 
of professionals who seek to promote their profession and its industry.  Ask surveyors you 
know that aren’t already members to join and get involved; encourage those who have left the 
organization to come back; make a commitment to participate and be active in your own role as 
a member of NMPS. Individually, we don’t carry a lot of clout, have a very loud voice, or draw 
much attention, but as a unified group we can promote our profession, keeping its standards 
uppermost, and maintaining its integrity.  Δ

                
NEW MEXICO ASSOCIATION OF SURVEYORS AND 
MAPPERS - PRESIDENTS
 
1975  J. ROBERT MARTINEZ
1976  LaMONTE URBAN  
1977  ROBERT B. STEPHENSON 
1978  WILLIAM E. STEPHENS     
1979  RONALD E. TYREE           
1980  VICTOR W. TOPMILLER  
1981  EALLEY NAYLOR             
1982  GORDON J. DOUGLAS     
1983  GEORGE T. WALTERS    
1984  WILFRIED E. ROEDER    
1985  MELVIN BAUTISTA        
1986  LINWOOD A. CARLETON, JR.
1987  JAMES A. BOTSFORD         
1988  JOE M. SISNEROS           
1989  JOE A. WASHBURN        
1990  SALVADOR E. VIGIL 
1991  RONALD E. TYREE    

       

NEW MEXICO PROFESSIONAL SURVEYORS - PRESIDENTS

1992  GARRY P. HUGG            
1993  RAYMOND A. ORTIZ    
1994  DAVID E. TIBBETTS         
1995  CLINT SHERRILL       
1996  W.M. (TRES) HICKS, III  
1997  RONALD A. FORSTBAUER 
1998  GLEN. W. THUROW                
1999  KERY W. GREINER                 
2000 STEVEN M. FRANK
2001 SALVADOR I. VIGIL
2002 JEFFERY L. LUDWIG
2003 DANIEL R. MUTH
2004 TODD P. WAGENER
2005 LENORE R. ARMIJO
2006 R. HOWARD DAGGETT
2007 DAVID E. COOPER
2008 THOMAS W. PATRICK
2009 EARL F. BURKHOLDER
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The Evolution of a National Voice

The Future of the National Society of Professional 
Surveyors

By
Wayne Harrison, NSPS President

Curt Sumner, NSPS Executive Director
John Matonich, NSPS Immediate Past President

The recent NSPS meeting in Phoenix was probably one of the most emotional since NSPS was incorporated 
in 1981. A motion was introduced at the Board of Governors to request the Board of Directors to initiate the 
process of separating from the umbrella organization of ACSM. This certainly got everyone’s attention and 
the discussion started. It was emotional at times, rightfully so, bringing many comments and suggestions 
forth. The end result was a motion passed by the Governors 35 yes, 5 no and 7 abstentions requesting the 
Board of Directors to initiate the process of separation while charging a committee to study and make a 
report, by September 15, 2010, on the financial and membership impacts of this action if it were to go full 
term. This motion was then passed by the NSPS Board of Directors by a vote of 11 yes and 5 no.

A previous agreement with ACSM spells out a two-year term of separation for any of the member orga-
nizations (MOs) which can be reversed at any point along the way. The motion that passed holds a lot of 
wisdom and keeps all options open for NSPS, but it does start the clock and provides a two-year window 
to work on the future of NSPS and its relationship to ACSM.

Why is this process so important? The answer to that question may be found in the marketing report com-
missioned by ACSM and all of the MOs to help improve the health of the ACSM and the MOs. An ACSM 
committee made up of members from all the MOs worked very hard to read through and understand the 
report. The report gathered information from various sources including association leaders, current and 
past members, various government agency heads, related association executives and publishing-oriented 
contacts. There were also online surveys conducted with over 4100 current and former MO members and 
state affiliate members. The results weren’t especially surprising, but were very significant. The primary 
challenges identified were:

Lack of awareness•	

Lack of perceived value•	

Perception of ACSM and MOs as an outdated group that is behind the times•	

Negative stereotype of the term surveyor•	

High levels of competition amongst the state affiliates, MOs and other associations•	

The report also recommended “the formation of a single industry-wide membership organization that 
included all the MOs as well as the state and local pieces of NSPS”. The Ad-Hoc committee reported this 
to the ACSM Congress where a motion was passed to charge a committee to study a possible structure of 
a unified member organization. Their report is due on September 1, 2010. 
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Given the state of membership, the current financial situation and the findings of the commissioned report, 
NSPS and the other MOs have reached a critical juncture and there is no luxury of extra time to move this 
in the right direction whatever that direction may be. The work that will be done by both the NSPS and 
ACSM committees will be extremely valuable in the discussions about the future. The two-year time frame 
keeps the importance of this issue where it belongs…at the top of the list.

What is needed is everyone’s input on the possible scenarios. If you have a doubt about whether there 
needs to be a national voice for the surveying profession, you need to think again. Just as state issues do, 
national issues touch all surveyors. Public, private, topographic, boundary, layout and many others all 
have national tones. ALTA standards, Qualification Based Selection, academic accreditations, real estate 
settlement survey issues, GPS height modernization, letters of map amendments (LOMAs) and many more 
issues are all dealt with at the national, not the state or local level. 

These issues won’t go away and some organization will deal with them nationally for the surveying com-
munity. The question is which one? The American Society of Civil Engineers, the American Council of 
Engineering Companies, the American Society of Photogrammetry and Remote Sensing, the Management 
Association of Private Photogrammetric Surveyors or a true national voice of the Surveying Profession.  
This is the question being dealt with today and over the next several months. There will be many opportu-
nities for input and when they present themselves, take the time to share your input and counsel. Together, 
the result will be the best option possible for the entire surveying profession.  Δ

ORPHAN MONUMENTS    

Michael Daly, PS, Gallup, NM
 

All over the state we seem to have local survey control that is not available to the uninitiated.  
The City of Farmington established monuments on a rectangular grid with both horizontal and 
vertical coordinates, local, State Plane as well as latitude and longitude in 1996.  And the City 
asks that surveyors tie their jobs to two of the monuments.  The information is available, on pa-
per, for free, with a map in the Public Works Department.  But if one doesn’t know the information 
is available, they probably won’t ask.  The City of Gallup has its own Control Network, and again, 
is available for the asking in print form.  The City of Albuquerque apparently has their data base 
on line.  

Recently we were working in the City of Santa Fe.  We called the GIS Department to obtain the 
location of some monuments to use for control for our two projects and received the information.  
During the course of our survey we found other City of Santa Fe Monuments closer to one of our 
projects.  But these monuments were apparently not in the data base.  The Santa Fe GIS Pro-
fessional indicated that the City has five books on monument control.  Later Jeff Ludwig, County 
Surveyor suggested that I should have contacted him for monument information.  What a luxury 
for a County to actually have a County Surveyor!  
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Wouldn’t it be appropriate for each Chapter to assemble a list of known control in their chapter 
jurisdictions so that the list of available monuments, some information about them and how to 
obtain information would be available to all NMPS members?  This information could be a simple 
tab on our Web Page.  A simple inventory would be the least amount of work.  Later, as an ad-
ditional step, there could be an effort to make the materials easily available to all members, 
through the NMPS website or some other medium if this inventory shows a collection of data 
worth the effort.  Δ

A Blast from the Past
FRONT COVER

FROM RIGHT TO LEFT:
Bob Daly, Party Chief

Pat Daly, Head Chainman
Mike Daly, Rear Chainman
Circa 1960, Glendale, CA.

Bob Daly - Slope Chaining.  
Note the “Curta Calculator” 

at his waist.

BACK COVER 
Classic Surveyor - note the hat and 

the cigarette in his mouth -  in front of 
K & E Transit, circa 1945, Los Angeles 

area.

Bob Daly, waiting for his crew to 
finish chaining the distance.

Bob Daly in front of instru-
ment, circa 1960.

Huge thanks to Mike Daly for sending in these wonderful photos.  Editor.
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Where’s The Point?

The Rio Grande is Non-Navigable by Legal Definition
William T. Moore

This has an ultimate impact upon how we treat the river as a boundary and its beds ownership.

Who Says?  The U.S. Supreme Court said so in United States v. Rio Grande Dam and Irrigation 
Co., 174 U.S. 690 (1899) argued November 7-8, 1898 and decided May 22, 1899.  So with that 
we can begin to follow the decision beginning with 174 U.S. 690 and follow it through until we get 
to 174 U.S. 692. This citation contains more pages and is exciting history backing the logic of the 
final decision that still holds today. I have omitted it herein as it is lengthy and it is of public record 
which can be found by the citation stated previously.

To quote the citation above:

The River Rio Grande, within the limits of New Mexico, is not a stream over which, in its ordinary 
condition, trade and travel can be conducted in the customary modes of trade and travel on 
water.

The unquestioned rule of the common law was that every riparian owner was entitled to the continued 
natural flow of the stream; but every state has the power within its dominion, to change this rule, 
and permit the appropriation of the flowing waters for such purposes as it deems wise; whether a 
territory has this right is not been decided.   (Author: NM was not a state in 1899, this was a key 
decision for territories).  By Acts of Congress referred to in the opinion, Congress recognized and 
assented to the appropriation of water in contravention of the common law rules, but it is not to be 
inferred that Congress thereby meant to confer on any state the right to appropriate all the waters 
of the tributary streams which unite into a navigable watercourse, and so destroy the navigability of 
that watercourse in derogation of the interest of all the people of the United States.  ((Author here 
again: this may be applied to anything that feeds a navigable watercourse downstream, such as 
the Rio Grande in southeastern Texas, also fed (or watered by, sic) by the Pecos River.))

Why?  The Act of September 19, 1890, c. 907, on this subject, must be held controlling, at least 
as to any rights attempted to be created since its passage.
On May 24, 1897, the United States, by their Attorney General, filed their bill of complaint in the 
District Court of the Third Judicial District of New Mexico against the Rio Grande Dam & Irrigation 
Company, the purpose of which was to restrain the defendant from constructing a dam across the 
Rio Grande River in the Territory of New Mexico, and appropriating the waters of that stream for 
the purposes of irrigation. A temporary injunction was issued on the filing of the bill. Thereafter, 
and on the 19th day of June, 1897, an amended bill was filed making the Rio Grande Irrigation and 
Land Company, Limited, an additional defendant, the scope and purpose of the amended bill being 
similar to that of the original. The amended bill stated that the original defendant was a corporation 
organized under the laws of the Territory of New Mexico, and the new defendant a corporation 
organized under the laws of Great Britain.  

Where?  (Author:Third Judicial District Court located down in Las Cruces at Picacho and Main, but 
might have been located elsewhere in 1897, not sure).  Continued from case law:
It was averred that the purpose of the original defendant, as set forth in its articles of incorporation
as avowed by it, was to construct dams across the Rio Grande River, in the Territory of New Mexico



Benchmarks 11
at such points as might be necessary, and thereby “to accumulate and impound waters from said 
river in unlimited quantities in said dams and reservoirs, and distribute the same through said 
canals, ditches, and pipelines.”
 
Leaving case citation now:

Essentially, this case laid down the law that is still being upheld today in that the Rio Grande is 
Non-Navigable by legal definition.

That decision applies to all streams and rivers running through the State of New Mexico.  When 
surveying any parcel of land involving the Rio Grande, due diligence and respect of that riparian 
doctrine must be paid.  i.e., if a non-navigable river is called out for as a natural monument, then 
we must treat that boundary as the thread of the stream.  Riparian boundary law follows this in 
New Mexico and has been upheld by a court in Albuquerque, NM fairly recently.  The case involved 
Bob Stephenson, deceased, and whether or not he won or lost in his interest in the case, it helped 
in sustaining preexisting legal doctrine involving the ownership of the bed of the Rio Grande.

Caveat Lector:  I am not an attorney in any bar in any state, nor do I claim to be, and the opinions 
expressed herein only reflect those of the author, William T. Moore, NMPS 15972, TX RPLS 6058, 
and not that of Benchmarks.  Thank you.  Δ

Elephant Butte Dam, per Brent 
Tanzy of BoR Land Managers

http://www.usbr.gov/projects/Facil-
ity.jsp?fac_Name=Elephant%20
Butte%20Dam

Rio Grande Gorge near Taos
http://www.sangres.com/statenm/

Downstream at Brownsville near where it enters Gulf 
of Mexico from the Brownsville Herald

a flood causing the banks to overflow in 2008
http://www.usbr.gov/projects/Facility.jsp?fac_

Name=Elephant%20Butte%20Dam
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A Survey in West Virginia

Geoff Miller
In my opinion there have been two great quantum leaps in the tools of the surveying profession 

since the 1950s.  The first was in the early 70s when electronic distance measurement and programmable 
calculators became available.  The second occurred in the late 80s and sprang from these two earlier de-
velopments.  EDM miniaturization led to the development of the total station, and increases in computing 
power (along with deployment of a little thing called the NAVSTAR constellation) yielded GPS receivers 
that could meet the stringent demands of most survey work.  What follows is a true account of my first 
exposure to a “miracle” of the 70s.

 In the summer of 1974 I was a member of a crew that was sent to West Virginia to conduct a prelimi-
nary survey along a section of highway.  The road was to be widened and improved, and the work consisted 
of setting points to define the new centerline together with some profile leveling.  At least I assume that’s 
what we were doing; you see I was just a rodman.  In the eyes of some, a rodman was someone who could 
perhaps walk and chew gum simultaneously and, on a good day, tie his own shoelaces.  Okay, maybe I’m 
exaggerating just a bit, but at the time that’s how things seemed from my perspective.  Our crew was a good 
one, consisting of a crew chief, deputy crew chief, an instrument man and his apprentice and, of course, 
the rodman.  The one good thing about being a rodman was that I always knew where I stood in the crew’s 
hierarchy; at the very bottom.

 If you’ve never been to West Virginia you don’t know what you’re missing.  We were working on 
a remote section of highway in the rugged, mountainous southern part of the state.  Waves of lush timber 
stretched, it seemed, to the curve of the Earth, punctuated in places by small plumes of smoke indicating 
hidden, isolated pockets of human habitation.  I later learned that many of these were stills, actively pro-
ducing one of the region’s most popular, and illegal, exports.  The local industry notwithstanding, southern 
West Virginia is one of the most beautiful places I’ve ever been.  John Denver must have passed through 
that area when he was inspired to write his “Almost Heaven” lyrics.

 Of course roads are dangerous in mountainous regions and this one was particularly so.  Curves 
limited visibility and truckers would kick their rigs out of gear on a downhill stretch in order to save fuel 
and gain momentum for the next steep upgrade.  Recognizing the risks to which we would be exposed, 
the West Virginia highway patrol mandated that we place warning signs at the boundaries of our work 
zone to alert motorists to our presence.  The signs read: “Slow Surveyors Ahead”.  Now, the presence of 
slow surveyors along the route wasn’t reason enough for people to slow down, but we were careful and 
meticulous, worked safely, and did our job well.  The engineers back in the office (you know who I mean, 
the guys who sit on their butts all day drinking coffee – at least that’s how the crew chief described them) 
had determined how many feet of roadway we needed to complete each day in order for the company to 
turn a profit.  As far as I know our quotas were always exceeded.

Our equipment was state-of-the-art for the mid-1970s.  We had two Wild optical theodolites, a 
couple of levels, several 200 ft steel tapes, and an HP 3800 distance meter.  As rodman it was my job to set 
points, drive-in stakes and nails, chain distances, and walk through poison ivy with a leveling rod.  It was 
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not in my job description to operate, touch, or even approach the theodolites.  These instruments 

held a particular fascination for me, but alas, they were the closely guarded responsibility of the instrument 
man.  On a few occasions, usually following evenings of excessive celebration on his part, the instrument 
man would allow me to set-up a tripod with an attached tribrach.  However, even with his ability to function 
slightly impaired, I swore he would glance at my shoelaces (is this guy having a good day?) before letting 
me proceed.  Try as I might, I was destined to never turn an angle with either theodolite.

 Almost all of our distances were chained.  Only under circumstances when a distance was either 
very long or required high precision did we break out the HP 3800.  I lived for these occasions.  I looked 
forward to them because it had been decided upon high, by none other than the crew chief himself, that it 
was the job of the rodman to set-up the prism.

 Now, I believe it is fair to say that everyone on the crew, not just me, was in awe of that EDM.  It 
was a big orange-red monster that mounted onto a tripod and tethered to a power supply placed next to 
it on the ground.  At one point I remember inquiring about its precision.  The chief said that it depended 
slightly upon the length of the measurement, but it could typically be trusted to +- 0.01 ft.  The instrument 
man scoffed at that assessment, boasting that the “darn thing could shoot 2000 ft to within a $$$-$$$!”  
Decorum prohibits explicit use of my former colleague’s ‘anatomical’ unit of distance.  It is sufficient to 
note that he overstated the unit’s capabilities.

On one noteworthy occasion we had to make an accurate and precise measurement of about 1000 
feet and the chief, after careful consideration, and with considerable telepathic help from the rodman, or-
dered us to break out the HP.  I raced to the far point with my tripod and prism and had the set-up complete 
well before the instrument man had finished at his end.  Now in all honesty I have to admit that my victory 
was officially disqualified because I had set-up over the wrong point.  (But the instrument man and I both 
knew who kicked who’s ass that time!)  Chagrined but undaunted, I quickly proceeded to the proper point 
and completed my task.  When I turned and shouted that all was ready I beheld a strange sight.  The HP 
wasn’t even pointed in my direction!  The instrument man and his assistant were preoccupied; involved 
in a deep discussion with the occupant of a vehicle that had pulled off the highway.  After a few minutes 
the car departed and as it passed by I noticed that the driver was a rather attractive young woman.  Well, 
we shot the distance and upon my return to the transit station my coworkers regaled me with the details of 
their encounter with the girl in the car.

It seems she had seen our signs along the road and had pulled over to volunteer to be interviewed 
for our ‘survey’.  To the fellows manning the HP3800 her arrival was a gift from heaven, an opportunity 
not to be squandered.  They thanked her profusely for her willingness to participate in their study.  Then, 
pointing the distance meter in her direction, and issuing strict orders not to look directly into the camera 
while responding, they proceeded to run through the list of ‘questions’ in the field book.

Once again, decorum prevents me from revealing just what those questions were.  All I can tell you is 
that they were of a rather intimate and carnal nature.  At this point one must ask if the charade perpetrated by 
those fellows did irreparable harm to either the image of our crew or to the surveying profession in general.  
I think the answer to that concern is: No.  Fortunately, I remember one more detail of that incident.  It’s an 
image so clear in my mind that it might as well have happened yesterday.  I’ll never forget the broad smile 
on that woman’s face as she drove away from the site of her strange but memorable interview.  Δ
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                 Dividing the Circle

Part 2: Degrees and Grads
Doug Critchfield

Remarkably, our familiar system of 360 degrees has managed to endure for roughly 4,000 years. This 
singular and favored invention has not only lasted four millennia it has also, along with another time-
honored invention, the wheel, covered a lot of ground in getting here. The long and winding path the 
degree has followed in its travels across Asia and through Europe is reflected in the etymology of the word 
degree.  

Although the 360 degree system appears to have originated with the ancient Sumerians and Babylonians, 
it is the Greeks to whom we can trace the word degree. The Greeks, who adopted the Babylonian’s 
sexagesimal system of reckoning, used the word μοιρα (moira.) The Greek word was then translated into 
Arabic as daraja (step) and thence into Latin as de gradus, and finally into English as degree. The Latin 
terms for fractional degrees, pars minuta prima and pars minuta segunda, provided the origin for our 
terms minutes and seconds.

Whether we credit the Sumerians and Babylonians with the invention of the system or perhaps the 
Egyptians as some historians suggest, there still exists some dispute over the question of why there are 
360 degrees in a circle. Other units of arc have origins which can unquestioningly be linked to the history 
of mathematics, or to historical personages, or to simple binary or decimal systems of division, but the 
origin of the degree remains somewhat of a mystery.

One popular theory is based on the fact that the number 360 approximates the number of days in a year. 
The theory is plausible given the historic role that astronomy played in the development of modern 
mathematics, but when you stop to consider how carefully astronomers have tracked the apparent motion 
of the stars over the ages the question arises: why then have we not instead adopted a system of 365 
degrees?

A different theory was proposed by the celebrated mathematician and historian of science Otto Neugebauer 
(1899-1990.) He suggested that the number 360 evolved because of the length of the Babylonian mile. That 
mile (about 7 of our miles) took two hours to traverse by foot and for convenience’s sake it was divided 
into 30 units of approximately 1,200 feet each. As is common in other cultures the Babylonian mile as a 
unit of length served also as a unit of time (2 hours in this case.) Since there are 12 such units in a day, and 
since 12 x 30 = 360, the number 360 came to signify one day, or one revolution.

Dr. Neugebauer probably knew more about the history of mathematics than anybody else, and he certainly 
knew more than I ever hope to, but in my humble opinion his theory is even less convincing than the one 
based on the calendar. It is more likely that the Babylonian’s system of counting determined the length of 
their mile, rather than the length of the mile having determined their system of counting.
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History has not provided us with the name of the mathematician who first divided the circle into 360 degrees, 
nor can we be sure what inspired the notion, but the lack of historical evidence is not surprising. Number-
ing systems tend not to be invented by individuals so much. They often seem to simply evolve from the 
workings of the human mind, arising out of the way in which people have learned to think.

Most likely, the system of 360 degrees was originally contrived out of considerations for convenience and 
simplicity. Geometry in Babylonia was based upon chords, not angle measure, so it was convenient to divide 
the circle into six chords equal in length to the radius and coinciding with an inscribed regular hexagon.

Further division of each of the six sextants into 60 degrees kept things simple for the Babylonians because 
their customary method of division was to multiply a dividend by the reciprocal of the divisor in order to 
obtain the quotient. The sexagesimal system is well suited to that method. The system was also used for 
reckoning not only time, but also weights and monetary denominations: one talent being equal to 60 minas, 
and one mina equal to 60 shekels. 

In addition to favoring simplified arithmetic the Babylonians may also have harbored superstitions regard-
ing infinitely repeating fractions. In the decimal system the reciprocals of the numbers 1 through 10, for 
example, include four infinitely repeating fractions: 1/3, 1/6, 1/7 and 1/9. When expressed in either the 
hexadecimal system or the binary system six of those ten reciprocals repeat infinitely. 

In the sexagesimal system, however, only one of the ten reciprocals results in an infinitely repeating fraction. 
That one reciprocal is the number 1/7, expressed in base-60 as 00 8I 34II 17III 8IV 34V 17VI... When dividing 
a degree sexagesimally the nine remaining reciprocals all tally up as integral numbers of minutes, or as 
integral numbers of minutes and seconds.

In any case using the number 60 which has 12 factors provided an optimum number of integers and simple 
fractions in the expression values. It simplified arithmetic back in the days when division was accomplished 
by multiplying by a reciprocal, and when ciphering was being recorded by using a stylus to inscribe cunei-
form characters in clay tablets. 

This venerable system of dividing the circle into 360 degrees has been with us for thousands of years, and 
the terms 360, 180, 90 and 45 have become about as entrenched in our language as have the words whole, 
half, quarter and eighth. The system is universally used in both decimal and sexagesimal formats. It has 
provided the basis for the nautical mile. It is a widely accepted norm in the fields of geodesy, cartography, 
navigation, astronomy and land surveying. 

But when you stop to think about it the grad would be a more sensible unit for surveyors to adopt in place 
of the degree, especially considering that our antiquated sexagesimal system is one of only a few trying 
exceptions to the surveyor’s otherwise decimal system of arithmetic. Imagine how much easier it would 
be to convert bearings to azimuths, or to compute complementary bearings, if only our bearing quadrants 
were marked by 100 decimal grads instead of the sexagesimal divisions of 90 degrees, 5,400 minutes and 
324,000 seconds.
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Catalog illustrations of three European compasses 
currently available in 400 gon calibration (l to r): 
the Swiss-made Recta DP-10, the Swedish Silva 
Ranger M15 and the German Frieberger Geologi-
cal Compass.

Wild NT-1 theodolite. Image 
credit: Compassipedia, www.
compassmuseum.com
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Decimal arithmetic is just one of the advantages. Grads simplify the expression of angles by replacing 
three units with just one. There is also less chance for typographical errors as when the symbols for 
degrees, minutes and seconds are misread or miswritten as zeros, ones or elevens, or vice versa. In 
addition, the use of 1/1000 grad (a.k.a. one milligon = 3.24 seconds) provides an arc value consistent 
with an honest significant figure when measured against what a surveyor can accurately point and 
replicate using a typical total station under average surveying conditions.

The grad offers several advantages but on the flip side of the coin it does require its own special set of 
trigonometric tables. Past NMASM President Fred Roeder, our resident Benchmarks historian, told me 
that he remembers using the grad system in the past. Fred noted that having two books of mathemati-
cal tables, one for degrees and one for grads, was a nuisance which added a complication to using the 
otherwise simpler decimal system. Books have since been replaced by digital software, but juggling 
the two systems still remains problematic when you haven’t the luxury of picking just one system and 
sticking with it.

Despite its advantages the grad never gained widespread popularity. That is especially true here in the 
United States. As the renowned math historian Florian Cajori (1859-1930) observed over one hundred 
years ago, “No decimal division of angles is at the present time threatened with adoption, not even in 
France.” The same could be said to be true today. The grad system, at least here in the United States, 
has never amounted to much more than a vestigial remnant of the metric movement, a leftover from 
the 18th and 19th Century attempts by the French and others to make all measurements decimal. 

The grad, however, is by no means dead. My research on the internet led me to http://400gon.com, 
which in turn led me to Ralf Vey at Vermessungsgeräte und Zubehör aller Art (Surveyors Express, a 
West German surveying equipment company.) According to what Ralf told me the a.k.a. gon, although 
relatively unknown amongst the lay population, is commonly used by surveyors in West European 
countries, and there are also surveyors in Eastern Europe in the former Soviet Bloc countries of Ro-
mania, Czech, and Poland who have started using the gon and milligon, but surveyors in Britain and 
Africa still prefer to use the degree.

The U.S. company Hewlett-Packard continues to provide a selectable grad angle mode programmed 
into their calculators like the HP-50G, and in Europe manufacturers of compasses include grad cali-
brations in their offerings. In Japan modern total stations are currently produced with angular output 
selectable in degree, grad (gon) or mil.

It looks like the grad will be around for as long as there are surveyors who prefer to use a decimal 
unit. Using grads, however, is not the only way to decimally divide the circle. You would think that if 
the French had been truly serious about going decimal the logical choice for an arc unit should have 
been the milliturn.

The turn is a unit of arc equal to 360 degrees. It is used mainly for counting integral numbers of me-
chanical rotations, or for tallying the wraps on a coil. The milliturn which divides the circle into 1,000 
units of arc, and the microturn which divides the circle into a million parts, were proposed as decimal 
units in 1962 by the British astronomer Sir Fred Hoyle. 
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A vintage Stoppani compass. Image credit: Com-
passipedia, www.compassmuseum.com

Image credit: Wikipedia

All of the 128 compass quarter-points translate to whole numbers 
when expressed in DMS, mgon, mils or brads (¼ pt. = 2°48’45’’ = 
3,125 mgon = 50 mils = 2 brads) but alas, we get stuck with frac-
tions when converting to microturns or radians (¼ pt. = 7,812½ 
microturns = 0.04908738521… rad.) This 19th Century woodcut 
appeared in Trigonometry and Surveying with Tables by G. A. 
Wentworth, A.M., Professor of Mathematics, Phillips Dexter Acad-
emy; Boston; Ginn, Heath & Co.; 1882.

Protractor
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The idea never caught on. The all but forgotten milliturn and microturn have proven to be even less 
popular than the grad. If nothing else, the British were at least able to trump the French by suggesting 
a more logical and purely decimal division of the circle.

The Frenchmen who invented the metric system back in the 1790’s were enamored with all things 
rational, decimal, and scientific. They defined the meter as one-ten-millionth of the quadrant of a great 
circle of the earth (10-5 grad of latitude.) In this handy system one centesimal minute (10 mgon) of 
latitude equals one kilometer.

The system was rational because it used an existing physical object - the earth - as a standard. It was 
decimal because it broke down the standard into increments of ten. It was scientific because the mea-
surement of the standard was reproducible. 

Never mind the fact that it took France’s leading 18th Century astronomers and surveyors all of seven 
years to complete the “reproducible” geodetic survey which eventually established the standard. After 
that Herculean effort they still managed to error in the calculation of the meter by 0.2 mm, an error 
which has been perpetuated in the official length of the meter ever since 1799. A well-researched ac-
count of that historic survey, which reads more like an action-packed suspense novel, is given in Ken 
Adler’s book The Measure of All Things.

Considering that the meter was originally defined as 10-5 grad of latitude (forgiving the French sur-
veyors’ modest error) why then didn’t the creators of the International System of Units (SI) adopt the 
grad as their preferred unit of arc measure? Instead they chose the radian. Leave it to the inventors 
of a rational system of weights and measures to express the arc measure of the unit circle as 2π, an 
irrational number. 

There were of course practical reasons for adopting the radian as the official SI unit of arc. I will save 
my musings on that subject for next time.  Δ

References:  The Measure of All Things, Ken Adler, 2002
  A History of Mathematics, Florian Cajori, 1893
  An Introduction to the History of Mathematics, Howard Eves, 1976
  Astronomy, Sir Fred Hoyle, 1962

Trigonometric Delights, Eli Maor, 1998.
History of Mathematics, David Eugene Smith, 1925
        

Please remember to renew your 2010 NMPS Membership. Applications 
have been mailed out.  Contact Patty Floyd for more information.



Benchmarks24
NMPS News and Review

Holman’s Wins Department of Energy 2009 Small Business of the Year Award

Atlanta, GA – May 10th, 2010 – Holman’s today announced that it has won the Fiscal 2009 Secretarial Small 
Business of the Year Award.  The Small Business of the Year is awarded by the U.S. Department of Energy 
in recognition for excellent performance.

The DOE Small Business of the Year Award recognizes the creative, unique and extraordinary performance 
of a small business that has significantly and directly impacted core DOE mission objectives and require-
ments.  Lawrence Livermore National Laboratory nominated Holman’s for this award.

On behalf of the Holman’s Team, we are proud to receive this prestigious award from DOE states Tony 
Trujillo, Holman’s President and General Manager. “We are dedicated to a high level of customer satisfac-
tion and will continue to improve our customers’ productivity and value innovation.”

Holman’s has been a leading provider of precision surveying and computing solutions and service to the 
surveying, engineering, construction and scientific communities for over 55 years.  Our offerings encom-
pass the widest selection of performance workstations, enterprise servers, precision GPS systems, laser 
and optical surveying equipment.  Holman’s is an Elite HP and Apple Specialist partner.  We support and 
service large enterprise computing system contracts for major DOE laboratories such as Sandia, Los Alamos, 
Lawrence Livermore, Argonne, National Renewable Energy and Oak Ridge National laboratories.

For additional information on products and services available from Holman’s, Inc. Please contact John 
Santoru, Vice President jsantoru@holmans.com.  6201 Jefferson St. NE Albuquerque, NM 87109. 
Phone 505-343-3515.

NOAA Releases Real-Time Guidelines
NOAA’s National Geodetic Survey (NGS) recently announced the approval and release of a document 
titled “National Geodetic Survey User Guidelines for Single Base Real-Time GNSS Positioning.” The 
guidelines provide definitive criteria to achieve various specific tiers of precision, with high confidence, 
using global navigation satellite systems (GNSS). Due to the plethora of variables associated with Real-
Time GNSS positioning (RT), a consistent documented approach for using this technology to best advan-
tage was lacking. In preparing this publication, thousands of pages were researched to evaluate, refine, 
and compile comprehensive information into an integrated form, thereby ensuring the most practical and 
reliable methodologies were developed for high-precision work.

Real-Time GNSS positioning is rapidly becoming the favored method for obtaining centimeter-level coor-
dinates and will continue as a dynamic technology, due to advances in hardware and software, additional 
GNSS constellations, and new signals available to the user. These guidelines will be updated as these 
developments affect Real-Time procedures and data.

The new document fills a void that exists for Real-Time GNSS positioning practitioners in two ways:
Provides background information necessary for RT users in the field 
Provides specific procedures and criteria to achieve 95% confidence with RT results 
It is anticipated that the background information and best methods promoted in this document will become 
standard reading to help professionals achieve accurate, consistent, and reliable data for their work.
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American Association for Geodetic Surveying  (AAGS Chapter Formation Approved)
At the recently held ACSM Conference in Phoenix in April 2010, over a continental breakfast, (how 
appropriate here, that is in “continental”), a meeting was held with AAGS National Board members 
present to form the first ever regional chapter of the AAGS (Photo above). The meeting had an 
audience which included people from DC, VT, TN, NV, NM, CO, AZ, CA, Hawaii, and elsewhere. 
It concluded with the agreement among all present that a chapter will be formed and will be called 
AAGS Chapter 1, Southwest USA.
The people interested in its formation will be working unilaterally with said Board to create the chapter 
within their guidelines. At present, the chapter will include the four corners area of the states of New 
Mexico, Arizona, Utah, and Colorado, and West Texas  (yet to be defined, but to include El Paso, 
Lubbock, Midland, Odessa, Amarillo most likely)
A charter is being written to be delivered to the Board to continue the process to form the chapter 
under the AAGS Board “umbrella”.
The chapter should be officially recognized and adopted to hold a second meeting this fall, in either 
Mesilla or Cloudcroft, NM by late summer.  Stay tuned.  (Submitted by William T. Moore)

2010 ACSM/NSPS SCHOLARSHIPS AND AWARDS
The American Congress on Surveying and Mapping (ACSM) and the National Society of Pro-

fessional Surveyors (NSPS) are pleased to announce that the following scholarships and 
awards were presented during the Awards Ceremony held on Sunday, April 25, 2010 as part of 
the ACSM/APLS Conference and Technology Exhibition in Phoenix, Arizona, April 24-28, 2010.

CADY MCDONNELL MEMORIAL SCHOLARSHIP
This $1,000 scholarship recognizes a woman student enrolled in the field of surveying.  The appli-
cant must be a resident of one of the following Western states: Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming.
Winner:  Roberta Lujan, New Mexico State University
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May 2010 ACSM Government Affairs Update 
______________________________________________________________________
Lobby Day 2010 Webinar --- VERY IMPORTANT --- Since our Fall meeting will take place in Orlando, 
we will not be having a traditional Lobby Day in Washington. Instead, we are asking you to visit your 
Member of Congress in their home district offices during the Summer Recess, which will be from August 
9 to September 9, 2010. Please make your own appointments to fit your schedule with your 
Representative and Senator. We will provide you with an electronic version of the materials to take to 
your meetings.
  
FEMA News --- FEMA recently released a report entitled “Housing Units in One-Pecent Annual Chance 
Floodplain Impacts of FEMA’s Flood Map Modernzation Program.” In order to provide an estimate for the 
number of housing units “mapped in” the one-percent annual chance (1%) floodplain over the last few 
years, an analysis using Geographic Information Systems (GIS) was performed in January 2010. To 
provide a comparison of the flood zones mapped during Flood Map Modernization (Map Mod), new Digital 
Flood Insurance Rate Map (DFIRM) floodplain boundaries (studies contracted as of 2004 and effective as 
of April 2009) were acquired from the National Flood Hazard Layer (NFHL) and calculations regarding the 
areal extent of each flood zone were calculated. A total of 798 counties in the Unites States and 
territories were deemed as having sufficient NFHL flood zone coverage to include in this analysis. 
 
Because FEMA prioritized high-risk high-population (not large geographic) areas in Map Mod, the 798 
counties used in this analysis showed a change in the special flood hazard area (SFHA), or 1% annual 
chance floodplain, from 56,700 square miles prior to Map Mod to 60,500 mapped square miles as of April 
2009. It is estimated that the current SFHA nationwide (including Alaska, Hawaii, American Samoa, 
Guam, Northern Mariana Islands, Puerto Rico and Virgin Islands) is on the order of 243,500 square 
miles, whereas the total land area of the Nation is almost 3,600,000 square miles. 
 
The following conclusions were reached based on this analysis: 
• As of the close of Fiscal Year 2009 (FY09), FEMA has issued modernized Flood Insurance Rate Maps 
(FIRM) in preliminary format for over 80% of the Nation’s population, in about 16,000 communities 
• Of those maps, maps for 58% of the Nation’s population have been finalized, in about 9,000 
communities 
• Among those FIRMs, the overall size of the Special Flood Hazard Area has increased by about 7%, 
based on FEMA mapping completed by April 2009 
• The estimated number of people in the SFHA was reduced from 10.2 million prior to Map Mod to 10.0 
million post Map Mod in the 798 counties analyzed. 
• The estimated number of housing units in the SFHA went from 4.44 million prior to Map Mod down to 
4.35 million housing units post Map Mod in the 798 counties analyzed. 
 
By the end of this fiscal year, FEMA expects to have preliminary Flood Insurance Rate Maps (FIRM) 
issued for over 92% of the Nation’s population. FEMA noted that it will continue to ensure, as draft maps 
are released, that it will provide ample opportunity for the public to comment on the maps before they 
are finalized. www.acsm.net

NSPS News and Review from ACSM.Net
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Sustaining Membership 
The Sustaining Membership category is reserved for Professional Surveying Companies represented by a New Mexico Professional Surveyor and 

for individual New Mexico Professional Surveyors.  Please contact the NMPS office for more information or to upgrade your existing membership.

Thank you for  
  your support!

Tim Aldrich
Albuquerque, NM 87190

Alan Benham  
Albuquerque, NM 87109

Earl F. Burkholder
Las Cruces, NM 88003

Isaac Camacho 
Las Cruces, NM 88001

Scott Croshaw 
Albuquerque, NM 87109

Marc A. DePauli  
Gallup, NM 87301

Kery Greiner 
Mesilla Park, NM 88047

Ira Hardin 
Las Cruces, NM 88007

Jeffery Ludwig  
Santa Fe, NM 87504

Christopher A. Medina  
Corrales, NM 87048

Gary Robertson  
Carlsbad, NM 88220

Keith Stickford  
La Jara, NM 87027

Steve Toler  
Albuquerque, NM 87108

Salvador Vigil
Santa Fe, NM 87502

Klad Zimmerle  
Alamogordo, NM 88310

Sustaining Members   
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