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Greetings everyone, 

.  

Fall is here, and winter isn’t far away. I hope everyone is having a prosperous year! 

The PSAN Board of Directors recently held our third quarter meeting and one of the things discussed 
was the upcoming nominations for Board of Directors.  

We have three seats that are opening up for the 2019 -2020 term.  If you are interested in serving as a 
board member, please reach out to any current board member, myself, Brian Langford (nominations 
Committee Chair), or send an email to Gwen Bowers through PSAN email - the address can be found 
on the PSAN website www.nebraskasurveyor.com and let her know that you are interested. Nomina-
tions for President Elect and Treasurer seats are also open.  If you would like to nominate someone or 
throw your hat in the ring, I would encourage you to do so.  Our next meeting is scheduled for the first 
part of December. 
The Board will also be looking for nominations for Honorary Life member and Head Chainman awards 
that get awarded at the annual Winter Seminar which will be held in Kearney, Nebraska, February 7 
and 8, 2019. The criteria for the Honorary Life  membership is listed in the PSAN Constitution which 
can be found on the PSAN website along with requirements for the Head Chainman award.  

This is an opportunity for us to recognize the mentors who shaped us. If you know of someone who 

you feel meets the requirements, I ask you to please consider nominating them. Submit your nomina-
tion to Gwen, and she will forward it on to the PSAN Award Committee for consideration.          

 

   Sincerely, 

Todd Whitfield 
PSAN President 

http://www.nebraskasurveyor.com
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The Land Surveyor’s Guide to the Supreme Court of Nebraska 

 Chapter 44 – Higgins v Adelson (1936) 

          By this point in time it had been 15 years since the Court had last been required to deal with issues relating 
to islands that had been platted by the GLO, in the Haney case of 1921, previously reviewed herein, but the 
Court had not forgotten any of the very solid riparian principles which it had already established over the 6 dec-
ades that had passed since the Lammers case of 1875, and it was fully prepared to invoke those principles as 
needed. On this occasion, changing river conditions, resulting in material changes to an island, created the osten-
sible source of contention, but the legal implications of such changes were still poorly understood by many peo-
ple, leading the Court to refer back to it's prior decisions concerning islands, most notably the Wiggenhorn and 
McBride cases, featured earlier herein, as a frame of reference pertaining to the judicial treatment of islands. The 
Court's decisions in those early cases, both of which involved islands in the Platte River, pointed to the direction 
in which the Court would proceed when called upon to deal with other island issues, and the McBride case had 
been embraced by the Supreme Court of the United States, proving that the Court's treatment of such issues had 
been both wise and well communicated. Nevertheless, the conditions along the Platte continued to change sub-
stantially, particularly during the dust bowl era of the 1930s, as drought conditions magnified the already signifi-
cant diminution of that stream resulting from the historical diversion of water, so new islands were forming and 
existing islands were greatly expanding in untold numbers along the Platte during this time period. The for-
mation of islands that took place during this period was destined to generate numerous conflicts over the coming 
decades, as we will observe moving forward, but at this time there was one particular issue relevant to islands 
which had not yet been the focus of much judicial attention in Nebraska, and that was the matter of defining the 
element of nature which legally governs the location of the center of a stream. Some of the Court's early riparian 
decisions made general reference to the center of a stream or a channel as a boundary, but the Court had never 
yet squarely addressed the exact meaning of the term "center" in the riparian context, so the position adopted by 
the Court on that question here would provide a major judicial point of reference, which was destined to be fol-
lowed and amplified by the Court in future riparian decisions. In addressing this location issue on this occasion, 
its quite noteworthy that the Court elected, in full accord with the tenor of it's prior rulings pertaining to bounda-
ries of all kinds, to define all riparian boundaries using a natural line, amounting to a physical monument, there-
by perpetuating it's long standing reliance upon the principle of monument control.               

1863 – The GLO platted a certain township through which the Platte River ran. The river entered this township 

through the west side of Section 18 flowing northeasterly, and running essentially in a straight line, exiting the 

township through the north side of Section 4. As platted, the river was about one mile wide through this area, and 

two islands were platted in this township, one of which would eventually become a source of controversy. The 

island in question was identified on the plat as "Island No. 1", and it was shown to contain 40.3 acres in the NW1/4 

of Section 18, but it extended northeast to a point that was not very far south of the south line of Section 7, and it 

was much closer to the land lying in that section than it was to any of the land lying on the southeastern side of the 

river. 

1864 to 1933 – At unspecified times during this period either Higgins or his predecessor acquired the riparian lots 

in Section 7, which formed the northwestern bank of the river, comprising the land lying nearest to the north end of 

Island No. 1, and either Adelson or his predecessor acquired the island itself. There is no indication that anyone 

else ever owned any of these lands, so it appears likely that these areas were respectively patented either to these 

two individuals or to their ancestors. How either Higgins or Adelson used their lands is unknown, they may or may 

not have lived on these properties. The volume of water flowing in the Platte River decreased substantially during 

this period, as increasing amounts of water were taken from the river upstream, so countless new islands formed 

and existing islands grew quite substantially. By the end of this period, Island No. 1, which had been only about 

2500 feet in length 70 years before, had nearly doubled in length and it stretched at least several hundred feet fur-

ther northeast, penetrating well into Section 7.      

1934 – Although there is no indication that any resurveys were ever done in this area, Higgins evidently became 

aware at this time that part of the island lying to the southeast of his portion of the bank was located within his sec-

tion, and he apparently wanted to make use of it, so he filed an action against Adelson, seeking a judicial decree 

quieting his title to that part of the island which projected into Section 7.  
(Continued on page 6) 
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          Higgins argued that his property extended to the center of the river, so he owned all of the submerged land 
on his side of the centerline of the river in Section 7, including the land upon which the northern part of the con-
tested island had formed, thus the portion of the island lying within Section 7 belonged to him, since Adelson 
held no title to any land in Section 7. Higgins further argued that Adelson's tract was platted and patented as part 
of Section 18, so Adelson could claim no land lying outside the boundaries of that section, regardless of how any 
such land had formed, while also pointing out that the north end of the island would belong to Higgins even if 
the section line were to be disregarded, were the riverbed to be divided instead using lines drawn perpendicular 
to the axis of the river. Adelson argued that the northerly portion of the island in question had formed through 
steady and continual growth of the island in a northeastward direction, and it therefore consisted entirely of land 
which had become both physically and legally attached to his patented tract by means of accretion or reliction. 
Adelson further argued that the location of the northeasterly part of the island at issue, either with reference to 
any section lines, or in relation to the portion of the bank owned by Higgins, was of no significance, because the 
contested land was directly attached to his tract, so he held title to the entire island, regardless of how far it ex-
tended into any other section. In addition, both parties maintained that they had adversely possessed the area in 
contention, although there is no indication that either of them ever conducted any specific activities on the is-
land, and no indication that any improvements were ever built or placed on the island. After visiting the site of 
the controversy, the trial court decided the matter in favor of Adelson, finding that his use of the entire island 
was sufficient to support his adverse possession claim, leaving the positions set forth by Higgins regarding ripar-
ian boundary issues, and their potential applicability to the matter at hand, unaddressed.   

          Although adverse possession had been implicated, the Court saw that important riparian principles were in 
operation in this scenario, and therefore proceeded to thoroughly discuss the merits of the positions taken by the 
litigants. Higgins was right, the Court acknowledged, that his patented riparian tract extended out into the river, 
to the centerline of the river channel that bounded his property, but his notion that the land comprising the north 
end of the island amounted to unsurveyed land, arising from the portion of the riverbed that was associated with 
his patent, was incorrect. Higgins may not have even realized that the island had been platted at all, but if he was 
aware that it had been platted, a misunderstanding of meander lines betrayed him, leading him to suppose that 
only the portion of the island which had been meandered and platted could be identified and successfully 
claimed by Adelson as part of the patented island. Like many others, the Court recognized, Higgins evidently 
failed to realize that land under non-navigable streams is not unsurveyed land, non-navigable riverbeds are em-
braced within the relevant riparian patents or grants, and he also apparently failed to understand that meander 
lines established upon islands are not boundaries. The Court had another major surprise in store for Higgins 
however, regarding the location of the centerline of the river, which Higgins had logically but inaccurately visu-
alized as being located midway between the banks of the river. The Court understood that since islands can grow 
in any direction, through either accretion or reliction, the existence of a platted island mandates the existence of 
two bounding river channels, rather than just one. If only a single boundary were deemed to exist in such loca-
tions, it would have to run down the center of the island, which would not constitute a valid result, the Court re-
alized, because splitting a platted island would run directly contrary to the intent of the GLO that the island 
should be treated as a distinct tract, so the presence of a platted island necessarily requires that the channels on 
both sides of the island represent boundaries. This realization caused the Court to focus more closely than it ever 
previously had upon the task of defining the physical line which represents the natural monument that marks any 
riparian boundary at any given point in time. Adelson was right, the Court concluded, that the size or extent of 
the area covered by the expanded island, with reference to either section lines or proximity to the shore, was of 
no importance, because two legitimate channels had always existed, and it was the channel lying to the north-
west of Adelson's island, which formed the southeast boundary of the Higgins property. Therefore, as the island 
pushed to the north, the channel bounding the Higgins tract had simply receded correspondingly, so no part of 
the island had ever intruded upon the land of Higgins. Higgins suggested that a separate small island may have 
sprung up within his section, blocking the northward growth of Adelson's island before merging with it, and if he 
had proven this to be true, the outcome potentially could have been different, but in this instance even if he was 
correct on that point, adverse possession had negated any value that this suggestion might otherwise have held. 
Making reference to the venerated McBride case, on the subject of meander lines, before going on to emphasize 
the importance of verifying whether or not any given island was platted by the GLO, the Court finally took a 
clear and definitive position on the legal extent of all submerged riparian property: 

“... Island No. 1 ... was surveyed by the United States government in 1863 as bounded by the Platte River, 

(Continued from page 5) 
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and platted by use of meander lines ... a meander line is not a line of boundary ... since 1863 ... earth and 

debris have been slowly deposited on the northeast end of Island No. 1 ... which resulted in the extension 

of that island to the northeast ... more than 2000 feet ... the plaintiff ... claims that by virtue of his owner-

ship of the submerged lands on which this accretion was formed, he became the owner of the legal title in 

fee thereto. This contention cannot be sustained ... title to island No. 1, as surveyed and patented, being 

vested in the defendant by virtue of the original patent ... defendant's ownership carries with it the bed of 

the river to the center of each surrounding channel. The thread or center of a channel, as the term is above 

employed, must be the line which would give to the owners on either side access to the water ... where the 

mainland and an island have been separately surveyed ... grantees of the mainland cannot claim the island 

or accretions thereto ... accretion follows the ownership ... the owner of the island is entitled to the accre-

tion to it ... the evidence ... establishes such acts and conduct on the part of defendant Adelson as consti-

tute ... adverse possession of the lands in suit, as owner for more than ten years ... an island in a non-

navigable stream ... carries with it the bed of the river to the center or thread of each surrounding channel. 

The thread or center ... must be the line which would give the owners on either side access to the water, 

whatever it's stage might be, and particularly at it's lowest flow.” 

          The Court thus adopted the centerline definition known elsewhere as the thalweg, which is formed by the 
path that a single drop of water would follow down any given channel, were the bed dry, and the Court would 
utilize the thalweg definition of the thread or centerline with great uniformity moving forward. This decision of 
the Court was quite logical, being completely consistent with the essential and widely accepted concept that ac-
cess to water is the most genuinely critical aspect of all riparian land ownership, since this definition allows all 
riparian parties access to the water for the greatest possible length of time, until the water utterly disappears, fi-
nally locking the previously ambulatory natural boundary into a permanent position. The Court thus upheld the 
lower court ruling in favor of Adelson, confirming that the centerline is always the flowline of the controlling 
river channel, and that accretion to an island is unlimited, being unrestricted by any artificial boundaries, includ-
ing all surveyed lines of the PLSS, in wise observance of the principle that natural boundaries hold primacy over 
artificial boundaries. Notably here again, as we have observed in several previous boundary cases, the Court 
deemed adverse possession to be applicable, for the purpose of conclusively resolving Adelson's ownership of 
the entire island under the relevant riparian principles, not as an indication that his title to any part of the island 
had been acquired by adverse means. Also at this time, the Court decided the case of Mercurio v Duncan (1936) 
another riparian battle, in which the Court declined to accept the proposition that an ice gorge necessarily repre-
sents an avulsive event. Mercurio owned land in a certain Section 22, through which the Missouri River ran, 
forming his eastern boundary, although nothing is known regarding how and when he had acquired his tract or 
how he used it. In 1915, an ice gorge occurred in or near Section 22, and after the resulting flood waters subsid-
ed, the river flowed well to the east of it's former location. The status of the land on the Missouri side of the river 
is unknown, presumably it was vacant, since no one evidently objected to Mercurio's use of all of the land ex-
tending eastward from the former location of the river to it's relocated western bank. At an unspecified date, 
Duncan and a group of others occupied the area that had been appropriated by Mercurio, claiming that it was 
part of Missouri and was not in Nebraska, so Mercurio was forced to file an eviction action against the newcom-
ers, seeking judicial confirmation that the disputed area was in Nebraska and had become an eastward extention 
of his section by means of accretion. The Court fully upheld a lower court decision in Mercurio's favor, citing 
the Bouvier case of 1894 and the landmark 1892 case of Nebraska v Iowa, both discussed previously herein, for 
the principle that a river must be conclusively proven to have abandoned one channel and carved out a new 
channel, in order to verify that avulsion has taken place in any given location. The Court's distinct preference for 
accretion over avulsion, which would figure prominently in future cases, was on clear display on this occasion, 
and quite naturally so, in view of the fact that accretion is an expected event, while avulsion is an extraordinary 
event, placing a heavy burden of proof on anyone who elects to maintain that any given portion of a river should 
be stripped of it's status as a natural monument and no longer regarded as a boundary.   

 

 

This article represents a portion of a book written in 2013 for professional land surveyors.  The com-
(Continued on page 8) 
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plete book is available from the Nebraska State Historical Society Library or free of charge upon re-
quest directly from the author (bportwood@mindspring.com).  

 

(Continued from page 7) 
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Reminisce Of An Old Surveyor, Part III  

Other Equipment 

by 

Knud E. Hermansen 

P.L.S., P.E., Ph.D., Esq. 

 This is the third and last article on surveying 
equipment and procedures that are now relegated 
to history. I have been surveying for around half a 
century. I started before electronic distance meas-
uring was common. Transits and steel tapes were 
the prevailing equipment found in a survey firm. 
Metal detectors were rare. As a result, I have had 
experience with surveying equipment that will 
never be used again by the modern surveyor. 

My two previous articles have discussed taping, 
the compass, and the transit. I shall now delve into 
other procedures and equipment known and used 
in historical surveys of which I often took part. 

Plane Table - In the early mapping surveys I often 
participated in, we used the plane table and alidade 
to prepare a site map and topographic map while 
in the field. In the days before computers, the 
plane table was an excellent tool to prepare an ac-
curate map in a hasty manner. I have been told that 
almost all the soil maps prepared in the 1920s and 
1930s were done using the plane table and alidade. 
I had not made my debut on the surveying field at 
this time so I have no first-hand knowledge of the 
accuracy of this information. 

The plane table was a large board, the dimensions 
of which I can no longer remember. It was the size 
of a typical drawing board that engineering and 
surveying students once had to purchase when 
studying in their major. This board was mounted 
on a tripod. The board came with the tripod 
mounting ring fastened to the underside of the 
board. The mounting ring was of a size that was 
equivalent to the transit mounting ring. The board, 
once mounted on the tripod, was set up at waist 
level. There was no attempt to plumb this over a 
known station though I suppose there were situa-
tions when this should be done. It was possible to 
do so. 

A large sheet of paper was fastened to lay flat on 
the top of this board using tape or tacks. The ali-
dade was then placed on the board, atop the paper. 
I suppose an alidade could be described as a transit 
scope fastened to a flat scale - the scope being 
above and parallel to the long length of the scale. 

Somewhere on the scale was a bubble that was 
used to level the drafting board or plane table. 

With the plane table leveled, a long shanked pin 

was inserted through the paper into the board. The 

represented the observer’s position. The mapping 

of the area could now begin. 

The rodman, armed with a stadia board, would 
hold the stadia board at a point to be located by the 
person at the plane table. Using the stadia hairs 
apparent when viewing through the scope in the 
alidade, the distance from the alidade to the stadia 
board would be determined. On the plane table, 
the scaled distance would be measured from the 
long- shanked pin along the edge of the alidade 
where a point would be marked and labeled on the 
paper. The orientation of the scale’s edge on the 
alidade being the same direction as the scope is 
pointing. This procedure was repeated numerous 
times until the surveyor was satisfied the paper 
fastened to the plane table was complete with the 
information necessary for the map being produced 
on the plane table. 

Elevations could be obtained by the simple expedi-
ency of setting the alidade level using a scope bub-
ble for this purpose. Most alidades had a plate and 
Vernier to read a vertical angle that would allow 
the elevation to be determined by trigonometry. 
Many alidades had what is known as a Beaman 
scale that would allow calculations without having 
to look up trig values. I will omit discussing the 
Beaman scale and how it was used. In truth, I 
would be rather rusty in remembering how to use 
it after more than four decades without practice. 

The end result is that the survey crew returned to 
the office with a completed map of the area often 
including contour lines. The only consistent fault I 
found with the plane table was the fact that survey 
work on a hot summer day using a graphite pencil 
often left the map sheet covered with smudges. 

Stadia Board - I have mentioned the stadia board 
when speaking of using the plane table. The stadia 
board can be visualized as a level rod with much 

(Continued on page 10) 
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larger graduations. The stadia board was some-
what wider than a level rod in order to accommo-
date the larger graduations. The larger graduations 
allowed for seeing the rod at longer distances. 

I suppose reading stadia distances is a lost art. It 
was a rather simple procedure unless there was trig 
involved. The difference in the rod readings be-
tween the upper stadia wire or hair and lower sta-
dia hair was obtained and multiplied by 100 giving 
the distance in feet, assuming the stadia board was 
so marked in feet and decimal parts of a foot. I 
will confess to reading the stadia rod at ranges that 
I could only read half of the stadia rod - that is us-
ing only the center wire and top wire or bottom 
wire. In such cases the interval between the middle 
and upper or lower stadia hair was multiplied by 
two before multiplying by 100. 

In theory if the stadia rod could be read to the 
nearest 0.01 of a foot, the horizontal distance 
could be calculated to the nearest foot. Conversely, 
if the instrument operator made an error reading of 
0.01 of a foot, the horizontal distance would be in 
error by a foot. This precision was acceptable for 
most mapping projects. 

I will say that I met more than one old surveyor 
that laid off subdivision lots using stadia to the an-
noyance of the modern surveyor who finds the dis-
tances between corner monuments varying by as 
much as two feet with no consistency in the error 
that would allow a dependable deficiency or an 
overage to be applied when retracing the lot 
boundaries. Perhaps I have solved a mystery in-
volving some old subdivisions and corners found. 

Heliotrope - I will comment briefly about the heli-
otrope though it's use in private practice was very 
limited. The heliotrope was an elongated target, 
fasted to a tripod, and plumbed over a point. The 
heliotrope I used was composed of two rings along 
the elongated board with a mirror at the end far-
thest from the instrument observing the heliotrope. 
One heliotrope I used actually had two mirrors that 
allowed the sun’s light to be bounced from the sun 
using the first mirror of the heliotrope to the mirror 
in the back of the heliotrope that then reflected the 
sun’s beam through the two rings to the observer. 
The double mirrors was required if the sun was 

behind the heliotrope as it was pointed toward the 
instrument. The rings in the heliotrope were aimed 
at an observer standing behind an instrument that 
was being used to measure angles. The mirror at 
the rear was adjusted to reflect the sunlight down 
through the rings toward the instrument operator 
producing a bright light for the observer to aim 
upon. Given the sun’s apparent movement, the 
person at the heliotrope had to continuously adjust 
the mirror. I was always impressed that when 
standing at the instrument, I could see the bright 
light reflected by mirror on the heliotrope for up to 
30 miles away in some cases. 

Subtense Bar - I suppose the subtense bar I used 
from time to time was more common than a helio-
trope in private practice but not by much. The sub-
tense bar appears as a much shortened level rod 
rotated from the vertical to be horizontal or rough-
ly parallel to the ground. The subtense bar was 
mounted in its center on to the top of a tripod. The 
tripod was centered over a traverse station or con-
trol point. From one end of the bar to the other was 
a known distance. The subtense bar that I used had 
a sight tube in the center. The bar was rotated 
about the tripod top until the sight tube was cen-
tered on the instrument operator. This would put 
the length of the subtense bar perpendicular to a 
line between the subtense bar and instrument. The 
instrument operator would measure the angle be-
tween the ends of the subtense bar. Using trigo-
nometry, the distance between the instrument and 
subtense bar could be calculated. The accuracy of 
the distance was a direct function of the accuracy 
in measuring the angle. The subtense bar was a 
very useful tool in measuring those distances that 
could not be taped. I would often use the subtense 
bar in measuring distances across water bodies. I 
also used it from time to time when I did not have 
an extra person to help me tape the distance. 

Plumb Bob - I will repeat my statement from my 
first article and say that I don’t believe a plumb 
bob can be found among the equipment of the 
modern surveyor. The plumb bob was necessary 
for taping. It was necessary to hang the plumb bob 
under the tripod in order to place the instrument 
over the point, there being no optical plummets on 
survey equipment at the time. Finally, the plumb 
bob was required to give back sights and fore 
sights over marks and monuments in the field. I 
have heard of more than one employer that docked 
the pay of an employee that forgot to bring their 

(Continued from page 9) 
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plumb bob to the field. 

The use of the plumb bob would seem rather easy 
but it was not. Consider my previous explanation 
on the use of the plumb bob when taping. Hanging 
the plumb bob under the tripod to allow the instru-
ment to be centered over a mark required the per-
son to have mastered the art of a slip knot. A slip 
knot allowed the plumb bob to be raised or low-
ered depending on the adjustment of the tripod 
legs and how close over the mark was necessary to 
aim the point of the plumb bob. To use other than 
a slip knot caused a knot to be left in the string. A 
knot in a plumb bob string was a crime commiser-
ate with wanton destruction of property. 

The person had to be adept at wrapping the 
string around the head of the plumb bob. The 
wrapped string was fastened in such a manner 
that a tug at the string’s end would unwind the 
string without leaving a knot. Many surveyors 
purchased gammon reels that alleviated this task. 
 
Leroy Set - I will depart from surveying equip-
ment in this one instance to speak of the LeRoy 
set. While it may not be classified as surveying 
equipment, almost every surveying firm had a 
LeRoy set unless the firm had a person gifted with 
beautiful handwriting. 

The LeRoy set was a lettering set using lettering 
templates and a scriber. The scriber had three 
arms. One arm went into a long slot on the letter-
ing template. A second arm went to a pin that fol-
lowed the indent of the letter or number in the let-
tering template. The third arm held a pen that 
would ink the letter or number on the paper, mylar, 
or vellum. The letter templates came in different 
sizes, fonts, and styles. I spent many hours using a 
Leroy set. Probably a quarter of that time was 
spent getting the ink to flow smoothly out of the 
pen. I may have exaggerated this time a little. Get-
ting ink to flow was an art that usually involved 
ink on the tongue and lips not to mention scattered 
across the vellum or myler. This reminds me that 
another quarter of the time was spent removing ink 
that did flow out of the pen but in the wrong loca-
tion or too copiously on locations without enough 
pounce. Enough said on that topic as it brings back 
many frustrating moments. 

Chain - I will admit to only using a chain one 

time. I would be perceived as really ancient had I 
admitted to frequent use of the chain - so I won’t 
do so. For those surveyors that have never seen a 
surveyor’s chain, the surveyor’s chain does not 
appear like the chain an individual would find in a 
hardware store. The links in the surveyor’s chain 
are approximately 7.92 inches. Each link is a 
length of wire with a loop at each end of the wire 
shank that connects to a ring loop that connects to 
the loop on another similar link for the chain. A 
four rod chain will have four brass tags with one to 
four fingers. One finger is found at the one rod 
length along the chain. Two fingers are found at 
the two rod length and so on. When measuring, a 
surveyor would count the number of rods plus the 
number of links to the object measured - although 
many a rural surveyors simply gave the number of 
rods and perhaps half rods without bothering to 
count individual links. 

While there is sag in a steel tape, it hardly com-
pares to the large sag found when holding the 
chain above the ground. Furthermore, every loop 
in that damn chain seemed to catch and clog with 
sticks, grass, mud, and other debris gathered when 
dragging the chain along the ground. To further 
agitate the temperament of the user - in one case 
being me - the debris would somehow snag and 
hold two link loops together thereby doubling the 
chain back upon itself involving some length of 
the chain. If there is a log with some small append-
age sticking from the log you can count on the link 
loop snagging that appendage. There were always 
some vegetation protruding from the ground that 
would snag the chain. Links soon stretched or even 
broke. Of course, these problems were all relayed 
to me since I can’t be that old to have personally 
experienced the agitation caused by measuring 
with the chain. 

Dip Needle - Metal detectors were around since 
World War II but their widespread use in survey-
ing firms seemed to occur in the mid to late 1970s. 
Surveying without a metal detector resulted in 
many pin cushion corners since an existing pin or 
pipe that was buried to mark the corner was not 
always found before a new monument was set. 

One trick that I often employed before owning a 
metal detector was to hold a compass and slowly 
float the compass just above the ground and look 

(Continued on page 12) 
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for twitches in the compass needle. This technique 
allowed me to find many metal corners that were 
just below the ground surface. In the 1960s up to 
the widespread use of metal detectors, dip needles 
were commonly used to find the buried metal cor-
ners. Dip needles were composed of a box with a 
long, looped strap. The box contained a magnet-
ized needle. The box had a window allowing ob-
servation of the needle. 

Using the long strap to allow the surveyor to stand 
up, the box was hovered over the ground while the 
needled was observed. The sensitive, magnetized 
needle dipped when influenced by nearby metal. 
By this means, the surveyor could discover if there 
was a metal pin, pipe, or bar below the ground sur-
face. The dip needle was not as sensitive to buried 
metal as modern metal detectors. I don’t believe I 
ever found a pin or pipe that was buried more than 
half a foot below the ground surface using a dip 
needle. 

EDME - Early electronic distance measuring 
equipment, known as an EDME or EDM, using 
shortened initials, were a separate item of equip-
ment from the transit or theodolite. Often the oper-
ator would have to remove the angle measuring 
equipment and mount the EDM directly on the tri-
pod. Later, the EDM and angle measuring equip-
ment were configured so the EDM was mounted 
on the standards of the angle measuring instru-
ment. 

The first EDM I used was a tellurometer or cubic 
tape. A tellurometer was set up on both stations 
and pointed toward the other station using a null 
needle to find the optimum pointing. Each tellu-
rometer would determine the distance between the 
opposing tellurometers. The two distances were 
averaged. The tellurometer used microwaves to 
determine a distance. You could switch between 
speaking to the other operator and measuring a 
distance. Distances were calculated using a paper 
form that I shall mention again with the next item 
of distance measuring equipment. 

(Continued from page 11) 
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Later I used a Hewlett Packard laser EDM. With 
this instrument, you knew you were pointing at the 
reflector because you would see a bright red light 
as the laser light was reflected back to the instru-
ment. That probably did not do my eyes any good. 
Not that standing in the path of microwaves was 
healthy. 

Both items of equipment, the tellurometer and la-
ser EDM, required a needle be nulled, numbers 
read, frequencies shifted, and an entire sheet of a 
paper form employed were various readings were 
made, entered, and manipulated. I believe the form 
was published by an IRS agent who first invented 
the 1040 long form. 

Temperature and atmospheric corrections had to 
be hand calculated. Prism corrections were applied 
to every measurement of the laser EDM. It was a 
complicated and time consuming process to deter-
mine a distance. Yet, it was far faster and more 
accurate than obtaining long distances by taping. 

If my memory serves me, the Guppy was the first 
instrument I possessed that gave a distance directly 
without a lot of data entry on to a form and inter-
mediate calculations. I will not further describe 
this popular EDM. After the Guppy, the angle 
measuring and distance measuring were combined 
into one instrument known as the total station. 

These early EDMs were powered by twelve volt 
batteries. I often used the battery in my car or 
hauled around a heavy twelve volt battery to pow-
er the EDMs. To save weight I later used a motor-
cycle, 12 volt battery. If my memory serves me 
correctly, the batteries never seemed to last an en-
tire day. They seemed to always be drained at the 
farthest point from the road. 

I will end discussing the early EDMs with the 
statement that the horizontal distance always had 
to be calculated using the zenith or vertical angle. 
If the EDM was mounted on the standards of the 
angle measuring equipment, the offset had to be 
taken into account. Long distances often required 
numerous prisms stacked upon each other in order 
to get sufficient light reflected back to the EDM to 
effectuate a measurement. 

GPS - I suppose someone seeing this heading will 
exclaim that the GPS is not an old piece of equip-
ment relegated to history. If you had seen the GPS 
equipment I first used, you would admit it was his-

torical and that equipment is relegated to history. 

The historical GPS equipment was large and cum-
bersome. Several twelve-volt car batteries were 
often required to operate the equipment and obtain 
sufficient satellite data. The GPS receiver could 
not be used at any time of the day or for that mat-
ter any day of the week. There were not sufficient 
satellite constellations to allow for 24-7 operation 
of the GPS. Depending on the satellite constella-
tion configuration for that day, data could only be 
collected during a limited time window. I often 
occupied a station in the darkest hours of the night 
in order to comply with a pre-determined window 
of opportunity for receiving satellite data. I met 
more than one police officer that was very suspi-
cious of my activities. 

Spending hours on a station to obtain sufficient 
data was common. In fact, multiple observation 
windows (think days) of observation were often 
required. In the earliest GPS, the timing of when 
the GPS was to be turned on was important. When 
I speak of timing, I mean down to the odd minute. 

Now I ask, does this GPS I have just explained 
remind you of what a person now uses as they run 
around with that light weight GPS receiver on a 
prism pole, collecting numerous locations in a 
day? 

Other Equipment: My colleague, Carlton Brown, 
has written several articles about slide rules and 
early calculation machines so I shall not mention 
those. I will say that when I first started surveying 
there were no calculators. I used logarithm tables 
and had to look up trig functions in a book. Unless 
you have tried to look up log and trig values in a 
book of tables, you have no idea of the errors that 
often resulted from trying to interpolate values us-
ing the tables in the book 

I have no doubt there were other items of equip-
ment used by historical surveyors that I have not 
mentioned for the simple reason that I have never 
used the equipment or forgotten I used the equip-
ment when writing this reminisce. Forgetting is 
easier and more common as I get older. I am sure 
surveyors of my age can add their thoughts and 
should do so before we pass into history. 
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Summary of September 28, 2018 Board Meeting 

Subject to approval by the Board of Directors 

The PSAN Board of Directors Meeting on September 28, 2018, was held at 10:00 at the Country Inn & 

Suites in Lincoln.  The minutes were not ready at publication time.  Please watch the website or next 

issue of The Nebraska Surveyor for the minutes.  The next meeting is planned for December 7, 2018. 
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Field Guy: The party chief perspective 
Rick Garvue 

Feb 27, 2014 

 

  This essay was submitted by Daniela Garvue, daughter of Rick Garvue and she had included this in her e-mail: 

My name is Daniela Garvue and my dad, Rick Garvue, was a Nebraska surveyor for over 15 years.  He died 
about a year and half ago, and when I think of him, he’s invariably tied to the surveying profession.  I have very 
early memories of him studying maps over the kitchen table and doing, what looked to my young eyes, impossi-
bly complex calculations.  I saw him as part wizard, part explorer, part cartographer.  I think he viewed survey-
ing the same way.  He worked outside until the very week he died and was excited about it until the end.  That 
last week he found an old surveying marker—some tool or trinket from the pioneer days.  He loved that part. 

Two days ago, 7/25, was his birthday, and in perusing his old items, my brother found a short essay he wrote 
about surveying back in 2014.  It captured the art of surveying well: the physical aspect, the feeling of unveiling 
a mystery, the satisfaction in using the right tool for the right job. 

 

I have been a licensed surveyor in the state of Nebraska since 2001.  Unlike many in this profession 
however, I didn’t start out as the young buck on a field crew who through hard work, perseverance, 
guidance and study applies the lessons learned and gradually gains the certifications required to acquire 
the stamp.  My introduction to the profession was accidental.  As a 38-year-old non-traditional student 
at the Colorado School of Mines in 1988 majoring in civil engineering, I was required to take a course 
in surveying.  It was taught by a fascinating individual named Gaby Neunzert, a Swiss national with a 
gift of gab.  We newbs were introduced to chains, chaining pins, transits, levels, meridians, the sun and 
polaris, volumes, state planes, traversing, stadia, comps, plane tables, mapping, EDMS (at that time 
mounted on their own tripods), and on and on and on..... Why hadn't I ever heard of this work?  As it 
turned out, I never became an engineer. 

 

   Family matters required a different course of events.  We moved temporarily to Colorado Springs; I 
got a job with a surveying/engineering firm led by a great man named James Fraker.  It was there that I 
decided to pursue surveying as a profession.  The job combined hard physical labor with a need for 
mental acuity.  It required one to conduct historical research on the one hand and be able to operate so-
phisticated electronic measuring instruments and take legible notes on the other.  I was hooked.  This is 
what I wanted to do. 

 

   I define land surveying as establishing land boundaries based on documents of record and historical 
evidence.  I also see it as a very physical activity.  It literally helps me to stay in shape.  I dig holes in 
unforgiving ground that at times is sun-baked concrete hard, at times frosted feet deep, at times com-
prising of compacted rock or clay, mysteriously hard to dig through sand and river rock, and other ma-
trices that challenge the edge of one’s shovel, post hole diggers, and frost bars. 

 

   Some firms - and for all I know many firms - have power tools that plug in or fire up and start chisel-
ing away.  I, too, have had to use a power drill to initiate a hole in frozen ground in order to drive a re-
bar.  I have had to use a ceramic drill in order to place a monument in concrete.  I have had to use tools 
that explosively impact a monument into rock.  But the recovery process is still for the most part primi-
tive, as old as this profession. 

 

   Digging is not quite an art, more of a craft. How many times have you been tempted to grab the shov-
el out of the hands of the new guy and show him that hey, let’s be serious about digging this hole, and 
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at other times to slow down and start microscopically shaving in order to recover a rust ring, a brick, or 
old crumbly hub.  And then after you have dredged through the deeds, dug up the relevant monuments, 
calc'd and balanced a boundary, it comes time to establish corners and set the monuments.  I raise the 
sledgehammer and slam rebar after rebar into the ground.  It isn't a job for slackers and whiners, though 
I admit to being both on many occasions while working under adverse conditions. 

 

   To those who slave in offices pursuing those tangential functions of surveying, I tip my hat to you.  
There but for the grace . . . go I.  Happy city council meeting to you, happy county board meeting to 
you, happy accounting and billing, happy preconstruction meeting to you, happy encounters with law-
yers, realtors, bankers, developers, disgruntled clients, bill collectors, insurance agents, village boards, 
judges, low ballers, and high rollers.  May you prosper just enough to hand me the next work order that 
I get to research, puzzle through, execute with brains and brawn, draw up, download, and hand in.  
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Summer Seminar 
The PSAN Summer Seminar was held August 17, 2018, at the Calamus Outfitters near Burwell, Ne-
braska.  The seminar was hosted by Matt Tinkham.  The guest speakers, spoke on “The Rectangular 
Survey System: is it a State or Federal System? And Subdividing Fractional Sections”. 

The photos are courtesy of Matt Tinkham and Jeremy Feusner. 

Photos: 

Top left and right- Guest speakers dur-
ing the classroom portion of the semi-
nar, both courtesy of  Jeremy; Middle 
left and right– Chad and Dan during the 
field portion of the seminar, both courte-
sy of Jeremy; Bottom left– The at-
tendees during the field portion of the 
seminar, courtesy of Matt. 
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2019 Winter Convention 

February 7-8, 2019 

Host: John Berry 

Holiday Inn & Convention Center 

Kearney, Nebraska 

 

2019 Summer Seminar 

July 19, 2019 

Norfolk, Nebraska 

Hosts: LaVern Schroeder & Steven Rames 

Advertisers Index 
 

A & D Technical Supply Co. ……. 12 

Berntsen International, Inc. ...……. 8 

Seiler Instrument ..………………... 2 

Southeast Community College …... 18 

Surv-Kap …………………………. 14 

Transit Works ……………………. 16 

 

2020 Winter Convention 

February 7-8, 2019 

Holiday Inn & Convention Center 

Kearney, Nebraska 

Host: John Berry 

 

2020 Summer Seminar 

Looking for Volunteer 
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Seiler Instrument 
3433 Tree Court Industrial Blvd. 
St. Louis, MO 63122 
6522 So. 118th Street 

Omaha, NE 68137 

Phone: 402-651-9735 

E-mail: solutions@seilerinst.com 
  

Terrametrix LLC 
4852 S. 133rd Street, Ste. 105 
Omaha, NE 68137 
Phone: 402-618-1099 
 

Transit Works 
6000 S. 58th Street, Ste. A 
Lincoln, NE 68516 
Phone: 402-421-6100 

 Support PSAN Sustaining Members 

A&D Technical Supply 
4320 S. 89th Street  
Omaha, NE 68127 
Phone:402-592-4950 or 800-228-2753 (Omaha) 

Phone: 402-474-5454 or 855-780-7977 (Lincoln) 

Website: www.ADTechsupply.com 

  
Berntsen Int., Inc. 
5418 Monument Lane, P.O. Box 8670 
Madison, WI 53708-8670 
Phone: 800-518-0934 

Website: www.berntsen.com 

 
Klein Survey Systems 
1211 N. 10th Street 
Lincoln, NE 68508-1126 
Phone: 800-822-2711  
 
 

4th ANNUAL 
Send me your best land-surveying related photo and you could have it on the front cover of 

the Winter 2019 The Nebraska Surveyor issue! 

Guidelines:  Must be a digital photo in a JPEG format 
Must include your name & a short description of the photo 
Must be taken in Nebraska 
Must be a PSAN Member to be eligible 

Prize:   1st Place will have their photo on the front cover of the Winter 2019 newsletter. 

2nd & 3rd Place winners will have their photos appear inside of the Winter 2019 
newsletter. 

All 3 top Place winners will have their photos displayed at the PSAN Winter Convention. 
The photos will be sold at the auction to raise money for Scholarships. 
 

Deadline: November 30, 2018 

Send to: Editor Sandy Maillie at Lschroeder@cableone.net 
PSAN reserves the right to print all the photos entered in The Nebraska Surveyor and/or post on 
the PSAN website (with appropriate credit).  

PHOTO 

CONTEST 

mailto:solutions@seilerinst.com
http://www.ADTechsupply.com
http://www.berntsen.com
mailto:Lschroeder@cableone.net
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All correspondence to:  

Professional Surveyors Association of Nebraska                                            

P.O. Box 83206                                                    

Lincoln, NE 68501 
 

Phone:  402-432-3444                                                      

Email:  PSAN@nebraskasurveyor.com 
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