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It seems like just yesterday I was putting on the “Vest of Knowl-
edge” and optimistically looking forward to my reign as LSAW 

President. Fast forward twelve months later, and its already time 
to add my signature to the vest and pass it on to our next leader, 
Weston Dorszynski. I am hopeful that he will be able to effect 
more change and progress for our organization and profession 
during his term, and I am committed to contribute more during 
my year as Past President than I was able to as President.

The most important realization that I came to this year, is that 
the LSAW President, as an individual is not nearly as critical to 
the success of our organization as our committee chairs, our 
chapter leaders and those members who volunteer and actively 
participate to help move our initiatives forward. These individu-
als have donated countless hours during the past year to help 
our organization thrive, and I would like to thank all of them 
for the generous gift of their time and effort. The contributions 
listed below are just a few of the achievements that we can take 
pride in as an organization during this past year.

With our annual conference being one of our signature events 
each year, I would like to express my appreciation and gratitude 
to Amanda Askren and the LSAW Conference Committee for the 
amazing job they have done this year with the planning and ex-
ecution of another great event.

The LSAW By-Laws Committee, led by Lynee Forsyth, made 
great strides toward a re-write of our By-Laws that will be pre-
sented for a vote at our upcoming Board meeting following the 
conference. 

LSAW Education Committee Chair, Jim Coan, and Renton 
Technical College are working to develop a second year online 
survey curriculum to support the educational needs of future 
surveying students. The LSAW Foundation, Walker Cup Founda-
tion and many of the chapters have pledged donations to sup-
port this effort.

In early February the Survey Monumentation Preservation Bill 
(HB 2973) was submitted for legislative consideration thanks to 
the efforts of Jon Warren, Chair of the Survey Monumentation 
Preservation Task Force; Pat Beehler, who helped get the bill 
written and assigned to committee; and Doug Casement, who 
provided support and regular updates to LSAW on the progress 
of the Task Force.

Crissy Wilson and the AMS team worked in conjunction with 
Chris Royak and the content editors to produce some great is-
sues of the Evergreen State Surveyor and helped modernize the 
LSAW website and give it a fresh new look.

With regard to outreach and student recruitment, this year we 
had six chapters visiting 18 high schools to give presentations 
and host the Trig-Star test, as coordinated by Rich Lang. Various 
chapters participated in other types of outreach presentations 
and events such as the Boy Scout merit badge program, Future 
Cities competition, NPower girls presentation to teachers and 
various career fairs throughout the State.

Tom Barger has been participating on the NATRF2022 – North 
American Terrestrial Reference Frame of 2022 Task Force. The 
Task Force has been working on RCW and WAC revisions needed 
to support the datum transition and recently submitted HB 2391 
for legislative consideration.

This is by no means a comprehensive list of our achievements 
over this past year. There are a lot more initiatives and activities 
currently in the works at your local chapter level and by com-
mittees working throughout the State. I can only ask that you 
consider lending a hand any way you can to help support our ef-
forts to strengthen our organization and profession in the com-
ing year. 

It has been an honor and pleasure to serve as your president. n

A message from the president
by: carla meritt, pLs 
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(Firm Has Ceased Land Surveying Operations)
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as-is / where-is.  
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Washington State.
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not transferrable.

– Detailed list of assets  
is available. Email: 
swhydroman@gmail.com
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On The Cover:  
Cover Photo by Mick Sprouffske, PLS - 
Picture of a Ponderosa Pine bearing tree 
snag. If you look closely, in the shaded, 
you can see the mostly healed over 
blaze. The snag is perched on the edge 
of a ravine, with the Cascades in the 
back ground. This is the bearing tree for 
the SW corner of 17-34N R 28E.
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LSAW Participates in NCEES Future Cities Competition

Future City starts with a question—how can we make the 
world a better place? To answer it, 6th, 7th, and 8th grade 

students imagine, research, design, and build cities of the future 
that showcase their solution to a citywide sustainability issue. 
Past topics include stormwater management, urban agriculture, 
public spaces, and green energy. The 2017-2018 theme is The 
Age-Friendly City. Teams will identify an age-related challenge 
that exists in today’s urban environments and engineer two in-
novative solutions that allow their future city’s senior citizens to 
be as active and independent as they want to be. 

Participants complete five deliverables: a virtual city design 
(using SimCity); a 1,500-word city essay; a scale model; a project 
plan, and a presentation to judges at Regional Competitions in 
January. Regional winners represent their region at the Finals in 
Washington, DC in February. After completing Future City, stu-
dent participants are not only prepared to be citizens of today’s 
complex and technical world, but also poised to become the 
drivers of tomorrow.

Engineering and so much more
This flexible, cross-curricular educational program gives stu-

dents an opportunity to do the things that engineers do—iden-
tify problems; brainstorm ideas; design solutions; test, retest and 
build; and share their results. This process is called the engineer-
ing design process. With this at its center, Future City is an engag-
ing way to build students’ 21st century skills. Students participat-
ing in Future City:

•	 Apply math and science concepts to real-world issues

•	 Develop writing, public speaking, problem solving,  
and time management skills

•	 Research and propose solutions to engineering challenges

•	 Discover different types of engineering and explore  
careers options

•	 Learn how their communities work and become better 
citizens

•	 Develop strong time management and project  
management skills

Award Recognition
Future City is one of the nation’s leading engineering 

education programs and has received national recognition 
and acclaim for its role in encouraging middle schoolers to 
develop their interest in science, technology, engineering 
and math (STEM). 

As regional coordinator of Washington Future City, I am 
going to say that I am overwhelmed by your support of 
our competition!  Not only is your organization financially 
generous with your support,   the interaction your team 
makes evaluating each of our participants is amazing.   We 
have seen with the rubric for this award that this has be-
come such a learning opportunity for the kids.  Thank you 
so much for your time and talents with our kids. 

~ Karen Pavletich, Future Cities Regional Coordinator n

www.LAWS.org
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Hybrid GEOID Model
The American Association for geodetic Surveying (AAgS) would 

like to make you aware that the National geodetic Survey (NgS) 
is actively improving the accuracy of its hybrid geoid model and 
will replace gEOID12B with gEOID18 in early 2019.  This new hybrid 
geoid model will improve the derivation of orthometric heights 
(elevations) referenced to the North American Vertical Datum of 
1988 (NAVD 88) using global Navigation Satellite System (gNSS) 
technology. The new model will also thereafter serve as the official 
means for obtaining NAVD 88 heights via gNSS.

NgS will use gNSS data collected on bench marks to create the 
new hybrid geoid model.  Recent analyses have revealed areas in 
your state where additional gNSS data will either confirm or update 
the relationships between ellipsoid, orthometric, and geoid heights.

In addition to improving the geoid model, the collection and 
submission of gNSS data on bench marks will also enable NgS to 
develop more accurate models for transforming survey data refer-
enced to NAVD 88 to data referenced to the future North American-
Pacific geopotential Datum of 2022 (NAPgD2022). Surveys starting 
in 2022 involving flood plain maps and so forth will require estab-
lishment of vertical control using gNSS; therefore, improving the 
accuracy of the geoid model is an important endeavor.

NgS has developed a prioritized list of bench marks. Data col-
lected and submitted on these marks prior to August 31, 2018, will 
be used in the development of gEOID18.  NgS will also continue 
to accept data on marks through 2020 for the development of the 
transformation models for 2022.  New prioritized lists to support 
the transformation models will also be made available over the 
next few years as analysis of data requirements progresses. 

AAgS has obtained a prioritized list of bench marks for your 
state from NgS (attached). This priority list is also shown in a use-
ful, online tracking map at https://geodesy.noaa.gov/gPSonBM/
webmap/.

This is an opportunity for your society to help 
all constituents in your state in need of ortho-
metric heights. your state society could organize 
an effort using your chapters to occupy as many 
of these bench marks as possible. The provided 
list contains all of the bench marks that NgS 
would like to have occupied with gNSS and then 
shared with them. Surveyors can increase the 
local accuracy of the geoid model in their area 
by collecting gNSS data on the identified marks, 
and this effort will thereby help improve the ac-
curacy of future gNSS surveys for deriving ortho-
metric heights referenced to the national datum 
in their area. It is also in your best interest to con-
tribute data as it will improve future models for 
transforming vertical data in your state or local 
area to the future geopotential datum.  

For the bench marks included in the prioritized 
list, NgS recommends contributing in two ways:

1.  Attempt to locate the marks on the list and sub-
mit a mark recovery through DS World. Check 
this NGS page for more information on mark 
recovery.

2.  Collect 4 or more hours (more is better) of GNSS data on the mark 
following NGS guidelines, submit the data to OPUS and select the 
option to Share.  When sharing an OPUS solution, NGS will also re-
quest a brief description and photos of the mark for quality control.  
Two independent OPUS solutions for each mark are highly desirable 
for confirming results.

The list indicates how many observations NgS has received on 
each bench mark (see the “obs_cnt” column). The aforementioned 
tracking map also shows the number of new, independent obser-
vations NgS is requesting for the marks. Please note that this track-
ing map will be updated as OPUS solutions are accepted by NgS, so 
we recommend checking it often.

It is also worth noting that marks on this list may be inaccessible, 
destroyed, or at sites that are unsuitable for collecting gNSS (e.g., 
trees, buildings, etc.). If this is the case, please locate and observe 
another nearby NAVD 88 bench mark, within ~10 km. 

Attached is a map showing the potential changes between gE-
OID12B and the new hybrid geoid model.  While data would be 
helpful on or near all of the marks on the list, you may consider fo-
cusing your data collection efforts by looking for areas in this map 
that show large changes in your region. For further information or 
to discuss options for collaborating with other regional partners, 
please consult with your NgS Regional geodetic Advisor and/or 
State geodetic Coordinator. Questions to NgS may also be directed 
to ngs.gPSonBM@noaa.gov. 

For additional information, Dave Zilkoski recently published an 
article on this topic for gPS World, which can be viewed at http://
gpsworld.com/ngs-2018-gps-on-bms-program-in-support-of-nap-
gd2022-part-5/.

Sincerely,
Daniel gillins, Ph.D., P.L.S.

By:  daniel gillins, ph.d., p.L.s.

https://geodesy.noaa.gov/GPSonBM/webmap/
https://geodesy.noaa.gov/GPSonBM/webmap/
http://www.ngs.noaa.gov/pc_prod/partners/dsworld/dsworlsv401.zip
http://www.ngs.noaa.gov/gpsonbm/recover.shtml
http://www.ngs.noaa.gov/gpsonbm/recover.shtml
http://www.ngs.noaa.gov/gpsonbm/observe.shtml
http://www.ngs.noaa.gov/opus/index.jsp
http://www.nps.noaa.gov/advisors/index.shtml
http://www.nps.noaa.gov/advisors/state-geodetic-coordinators.shtml
ngs.GPSonBM%40noaa.gov
http://gpsworld.com/ngs-2018-gps-on-bms-program-in-support-of-napgd2022-part-5/
http://gpsworld.com/ngs-2018-gps-on-bms-program-in-support-of-napgd2022-part-5/
http://gpsworld.com/ngs-2018-gps-on-bms-program-in-support-of-napgd2022-part-5/
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It was afternoon on the final day of the 2015 LSAW Conference. I was rest-
ing on a couch in the lobby of the convention center in Kennewick, Wash-

ington when around the corner came a woman leading a small entourage 
and carrying a cardboard box. Five minutes later I was the owner of a new 
(copyright © 2014), autographed novel promising stories of a woman land 
surveyor in the Pacific Northwest.

Having spent my early career surveying in the mountains of the Pacific 
Northwest, and having never worked in the field with a woman surveyor, I 
was intrigued by the opportunity to read about my chosen profession from 
a woman’s perspective.

I got a slow start reading this book, and I almost gave up (I am very glad 
I didn’t). So I will describe here at the beginning my one negative criticism 
about the book, so that when you come to the end of this review you will 
perhaps have forgotten it. Because I want you to read this book. It’s really 
that good. My one complaint is Zollman’s use of vernacular throughout the 
book. A couple of sentences from the first chapter will illustrate:

“I still need to scale all yer log decks so ya can get paid fer what you’ve 
taken out. I can do that now and turn in yer tallies, or I can come by in the 
next week …or whenever ya get to fixin’ the culvert.”

This vernacular runs through the entire book. At first, it was very tedious 
for me to wade through. But I confess that after a few chapters I got into the 
flow of it. That is because the book is so well written, the characters so well 
developed, the relationships so intense and the stories so compelling.

This novel has two main themes: relationships and stories. But running 
throughout the entire book, behind the relationships and stories, is a subtle 
tale of the transformation of a woman from a person with an impenetrable 
shell formed after an abusive childhood and too many misogynic male en-
counters to a woman who has blossomed into a trusting lover, wife and fi-
nally, mother. Jess Tanner is a woman surveyor in the mountains and forests 
of the Pacific Northwest. She has many skills: P-line surveying, slope staking 
logging roads, boundary surveying, log scaling, self-defense (knife fighting if 
necessary), drinking beer and dancing, erecting barriers.

The Relationships:
Jess and Ben. They are a survey crew. Their relationship is purely profes-

sional, yet they share an intimacy that arises from working together for so 
long. They trust each other and they watch each other’s back. Ben’s wife is 
insanely jealous. She thinks Jess is a slut.

 Jess and Cisco. Ceesco is a huge, black, shepherd-looking mix who 
is Jess’s constant companion and protector. you don’t mess with Cisco, or 
with Jess when Cisco is around. Cisco has some very wild genes in him, but 
that little piece of information is kept carefully under wraps, lest the legality 
of keeping Cisco comes into question.

Jess and Abby. Abby is a sort of sheepish, mild mannered school teacher 
whom Jess rescues by pulling Abby’s car out of a ditch. Jess then takes Abby 
in as a boarder. They learn a lot from each other.

Jess and Carlos. Formerly lovers and presently business partners, Jess and 
Carlos successfully manage a relationship that, given its history, could easily 
derail their company, their careers and their lives. Carlos, a Mexican, is the boss, 
and he and his extended family keep things together during the good times 
and during the disasters in the nurturing way that is a cultural tradition.

Jess and Jim. They become lovers and eventually marry, but the going is 
slow and agonizing at first. Jim, a cop, has to learn to understand and accept 
Jess’s difficult coming of age and her present relationship with the other men 
in their lives.

Jess and Dan. Dan is the boyfriend Jess dumped without notice during a 
critical turning point in her life, and he comes looking Jess. Dan, also a sur-
veyor, is a “pretty boy”, a handsome and outgoing guy, hard for women to 
resist. Jess feels obligated to explain her actions to him and to apologize, but 
Jim is having a seriously tough time with the whole affair, especially when, 
not knowing anything about this part of Jess’s past, he spots them from his 
cruiser walking arm in arm into the bar.

Jim and Robin. Robin is a “looker” who is assigned to be Jim’s partner in 
law enforcement. The reader soon learns that “looker” really means stunning 
beauty. This creates a challenging dynamic for all. Robin has her own inter-
esting history.

Jess and Paul. Jess’s company opens an office in Seattle, sharing office 
space with an engineering firm that is also a client. Paul is the office wom-
anizer, enabled by his boss, who starts off their relationship at a meeting by 
putting his hand on her leg, just above the knee. Jess “accidently” knocks a 
cup of hot coffee into Paul’s lap. That’s just the beginning of this relationship.

There are many more characters and relationships developed in this book 
– there’s Jeremy, who has to up his game under Jess’s tutelage; there’s Carly, 
the new hire who moves into Jess’s place on the field crew with Ben when 
Jess goes to Seattle; there’s Pasco, the wolf hybrid who is Cisco’s father; there’s 
Jess’s estranged sister, who shared a difficult upbringing and now wants to 
reconnect; there’s Nathan, the six-foot-six, 250-pound self-taught black sur-
veyor; there’s even more. The character and relationship developments are 
two of the things made this book a page turner for me.

The Stories:
Jess has to defend herself from aggressive men in the woods and in bars. 

She gets help from Cisco and from her skill with a knife.

Jess meets Abby by winching Abby’s car back onto the road. Jess then 
takes Abby in as a renter, and Jess’s house is never the same.

A logger, ignoring Jess’s advice, fells a tree on his crew rig.

A client’s party turns ugly as the liquor flows and client shows true colors.

Jess’s observation shed adventure: Long hike in fading light and frigid 
temperature, tight schedule for getting the total station set up and cranking, 
wrong batteries, space heater won’t fire up. What else could go wrong?

The elk stampede adventure; the cougar attack and the subsequent Emer-
gency Room attack (did I mention Ben’s wife was jealous?); the party at the 
Mexican Camp; Pasco and the office robbery; the Seattle office with its differ-
ent culture; the LSAW Conference; Jess’s miscarriage and second pregnancy.

Zollman develops and weaves together characters and their relationships 
and adventures in a novel that looks at life from the perspective of the rare 
combination of a surveyor and a woman. Jess is one tough lady. Zollman, I 
suspect, knows how to walk in lug-soled boots. n

WFPS Book Nook

reviewed by: John thatcher

Marked, A Novel
By Karen Zollman
Copyright by Karen Zollman - 300 pp. Paper

www.LAWS.org
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Reminisce Of An Old Surveyor
Measuring a Distance by Taping

I don’t like to think of myself as old but I am. I have been surveying 
for close to 50 years. The difference between how I used to survey and 
how surveying is done now is different. This difference was brought 
to the forefront of my thinking one day when I was surveying with a 
young surveyor. As we compared the distance we measured between 
two corner monuments to the distance set forth in the original survey 
performed in 1968, the young surveyor was appalled that the original 
surveyor was off six tenths of a foot between the two monuments. Until 
this young surveyor spoke I was thinking that the 1968 surveyor had 
done some exceedingly good measuring given the fact that the dis-
tance between the monuments was almost 2,000 feet across uneven 
landscape filled with puckerbrush. My young associate had never used 
a tape to measure a long distance. Had he done so, I think that he too 
would have marveled at the accuracy of the 1968 surveyor.

I would be surprised to hear that any surveying firm operating at 
this time still tapes long distances. If there is some firm that still prac-
tices this ancient art, surely they cannot compete on a fee basis with 
another firm.

So my young colleagues in the profession will better understand 
how the boundary they are now retracing was measured, I will remi-
nisce about the lost art of taping a long distance.  

Taping required at least two people in the survey crew. Three were 
ideal, with a person on each end of the tape and one person on the 
instrument to keep the two people on a straight line between the 
end points.

My employers at the time were somewhat tight-fisted with expenses 
so most of my taping was done with one other person. 

With the direction to be measured selected, a distant object was 
chosen to use as a point of reference to guide us while taping. I sup-
pose when taping across open land, a pole was included as part of the 
survey equipment. The pole was placed in the ground on line with the 
direction to be taped and used to guide the taping crew. Where I sur-
veyed there was always some natural object that could be used or an 
appendage of a tree or bush where ribbon could be hung to serve as a 
guiding point. 

Unless we were in farmland or urban land there followed some physi-
cal labor as brush and other vegetation was cut and removed from the 
direction to be taped. Of course if the distance to be taped was part of a 
traverse, the direction of the traverse was often selected so as to avoid 
the denser portions of vegetation thereby saving a great deal of physi-
cal labor involved with cutting a traverse line. If memory serves me, I 
seem to remember more time spent cutting a clear a line in preparation 
to taping the distance than actually measuring the line.

My employer favored a 200 foot steel tape. Most surveyors employed 
the standard 100 foot steel tape. I heard of a few surveyors that em-
ployed a 300 foot steel tape. The longer tape meant fewer markings 
on the ground that I shall explain later. However, the longer tape made 

a wicked sag unless extra tension could be exerted on the ends of the 
tape to reduce the sag. Of course the extra tension made plumbing the 
tape more difficult. Still, I came to appreciate the longer tape and used 
it when I first practiced on my own after becoming licensed.

Now I will say here and now that I was well familiar with tape cor-
rections such as sag, tension, and temperature. We never made those 
corrections nor do I remember a surveyor that I met at this time that 
did so though they were common subjects in academic learning. I do 
not believe these calculations were omitted from ignorance. It must be 
remembered that calculations during these times were done without 
benefit of an electronic calculator. As a result, any calculations involving 
multiplication and division were a tedious undertaking. 

Also, the errors associated with the failure to make tape corrections 
were often as not dwarfed by other factors present in the boundary 
survey. Would a temperature or sag correction to the steel tape make 
much of a difference when the corner monument was a 22 inch diam-
eter tree or a three foot diameter stone pile?

My employer did deem it important that the taping be done on a 
straight line and as near to horizontal as possible unless the end of the 
tape could be placed at the instrument allowing a vertical angle to be 
read and used to reduce the slope distance to a horizontal distance. I 
do not remember ever employing a hand level to check to insure the 
tape was horizontal, the level of the tape being accomplished by a fair 
estimate with the eye.

Leveling the tape required a plumb bob be suspended from at least 
one end of the tape and usually at both ends of the tape. Even on rel-
atively level ground it was necessary to suspend the tape above the 
ground and employ plumb bobs or else the tape would weave up and 
down over brush we had cut, fallen trees, stones, and high grass that 
was normally present on the line of taping.

I don’t believe a plumb bob can be found among the equipment of 
the modern surveyor. Perhaps it may be found buried in the equipment 
box on the survey truck yet. The plumb bob does not hang from the 
belt of the surveyor like it did decades ago. To come to the field with-
out a plumb bob was a serious omission – akin to forgetting the tripod. 
Not only was the plumb bob necessary for taping but it was a neces-
sary piece of equipment to hang under the tripod in order to place the 
instrument over the point, the optical plummet not being present on 
transits and compasses that were used to measure directions at that 
time.

Beginning at the instrument, the tape was laid out in the direction 
to be measured. Perhaps laid out is the wrong word - for the procedure 
was to grab the ‘zero’ end of the tape and drag it in the direction to 
be measured until the rear tape person would yell “stop” or some other 
recognizable command. Now in doing this simple task it was important 
that someone watch the tape or at least be sensitive to the resistance 
to the drag offered by the tape to prevent the tape from looping upon 
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itself where continued tension would cause the loop to collapse and 
the steel tape to break. Careful observation was especially important 
when turning the tape back upon itself. Breaking a tape would cause 
the ire of even the most placid employer because there was no reason 
for this event to occur but for negligence. I am sure some survey crew 
members did try their best to think of some other plausible excuse that 
would explain a broken tape and not attach blame to themselves.

Having dragged the tape to its farthest extent without causing the 
tape to break, the forward tape person would be directed to the right 
or left by the rear tape person so as to cause the forward tape person 
to be on a straight line between the two points where the distance was 
required. This is where the pole or point of reference spoken of earlier 
assists the taping crew.

More times than not it seemed this simple task would reveal that the 
forward tape person had passed on the wrong side of a tree or bush 
requiring the forward tape person to drag the tape back to the offend-
ing tree or bush and pass on the correct side of this transgressing veg-
etation. Surely if the tape did not kink or break in laying the tape out, 
the risk of a break by kinking the tape increased with this realignment 
because the forward tape person was looping the tape back upon it-
self and was now agitated with the extra effort necessary to make the 
measurement. In their frustration they would tend to pull on the tape 
harder than good practice should allow. 

In some instances, it would be determined that rather than drag the 
tape back and go on the other side of the offending vegetation, the 
vegetation could be cut and removed. This idea was good in theory but 
often fraught in practice. More than once I have seen a good swing of 
the machete or brush hook designed to cut the offending brush not 
only cut the brush but go on to cut the tape as well, the tape being next 
to the offending brush because of the circumstances I have mentioned. 

It was always a discussion among survey crew members whether 
the employer will think the intelligence of an employee to be less if 
they broke the tape with an overlooked kink or the result of a powerful 
stroke of a machete. Thankfully that is one conversation and confession 
that will no longer occur with modern survey practice.

Once satisfied the tape is aligned properly in the direction of the sur-
vey, the tape would be raised off the ground in a manner to effectuate 
a level line. In raising the tape, the taping party often discovers that the 
recent maneuvering with the tape has allowed the tape to seep under 
some brush that had been previously cut in clearing the line and al-
lowed to remain in the vicinity. The discovery of the offending vegeta-
tion occurred when an effort is made to raise the tape and one or more 
pieces of brush would also rise with the tape. At this discovery some 
vigorous attempt is made at shaking the tape to throw off the offend-
ing brush. This effort seldom worked other than to jerk the end of the 
tape out of a person’s hand. 

With the failure of shaking the brush off, it became necessary for 
someone to once again walk along the length of the tape and remove 
offending pieces of brush that had found their way to laying on the 
tape rather than under the tape.

If a person is following this story and is counting the trips along a 
particular segment of line, they will realize that the distance of the tape 
has probably been walked three or four times. First, a person must walk 
the line to cut a clear sight along the line. Second, a person will walk the 
line to drag the tape to set up the measurement. The third walk occurs 
when retracing the steps in order to come back around the correct side 
of a tree. Finally, the fourth walk of the line is to throw off brush and 
vegetation that has climbed on the tape. I know that vegetation can’t 
move or climb on its own but if you had been there you would swear it 
does just that. 

Finally, the tape could now be raised off the ground to effectuate as 
near as possible a horizontal line that could never be a straight and lev-
el line since the weight of the steel tape always caused a sag. To remove 
some of the offending sag, tension had to be applied to the ends of the 
tape. I suppose there were surveyors that employed tension handles in 
the field that allowed the tension, measured in pounds, to be carefully 
applied to the tape’s length but I have never met the field crew that 
used them in the field doing a boundary retracement survey. Perhaps 
a diligent survey firm would have had at least one tension handle in 
their office in order to show a new employee what 15 to 20 pounds of 
tension felt like. 

For those surveyors that have never seen a tension handle, a close 
similarity can be visualized by thinking of certain weight scales with 
a handle at one end and a hook at the other end that are sold to 
fisherman to weigh the trophy fish they plan to catch. I suspect that 
some of the survey tension handles that were purchased by survey-
ors were used more often for weighing fish rather than applying ten-
sion on a tape.

With the tape raised off the ground, great skill must now be em-
ployed to do several tasks at once. The tape person had to keep the 
tape level, at a consistent tension, and steady enough to fix a point on 
the ground using a suspended plumb bob. 

The rendition of these tasks in print does not begin to describe the 
difficulty of combining these tasks in practice. First, the plumb bob 
string must remain fixed and immovable on a mark found on the tape. 
This requires one hand be employed to clamp the plumb bob string 
securely to a mark etched on the steel tape. The other hand is employed 
pulling on the end of the tape to keep a constant and desired tension. 
It must be remembered that the steel tape is a smooth ribbon but for 
some minor roughness caused by marks on the tape surface indicating 
feet, tenths and hundredths of a foot. The last two mentioned etchings 
only present at the ends of the tape. The combination of the tension, 
tape smoothness, and liberal sweat on the hands resulting from the 
physical labor involve in surveying at the time and the reader can de-
duce the challenge required in making a measurement while exerting 
tension on the tape. Usually a leather thong at the end of the tape 
was used rather than holding the tape itself. A consistent tension was 
employed by tucking the hand next to the body and leaning the body 
in the direction away from the other person in order to render the 
desired tension.

Where a leather thong was not present or ‘breaking the tape’ re-
quired, often as not the tape person would grab hold of the tape and 
bend the tape down at their hand to afford a better grip – much as a 
person would do when pulling a rope to get a better grip. This grip of-
ten left a ‘jog’ in the tape at the completion of the measurement. After 
years of usage, a tape would no longer lay flat but would have rises and 
dips along its length that would be coupled with a few points of extra 
thickness where the tape had been repaired. 

Let me pause in my rendition of taping to state that when I speak 
of ‘breaking the tape’ in this instance, I am not speaking of physically 
breaking the tape. Rather the phrase was used to indicate the entire 
length of the tape was not to be employed in making the measurement 
required.

Long ago, some entrepreneur invented a tape clamp. The tape clamp 
was a handy little gadget that allowed the user to firmly secure the tape 
with the clamp using the two finger rings that were part of the clamp. 
Using the finger rings, the tape could be easily pulled without bending 
of the tape or permitting a slippage along the tape. 
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I doubt much money was made from the invention. The survey firms 
that had purchased this gadget were likely as not to leave it unused in 
the office. When brought to the field, it never seemed to be with the 
tape person that needed it.

Having mastered the combination of holding the tape level, keep-
ing pressure on the tape, and keeping the plumb bob string firmly at-
tached to a mark along the tape, the tape person could now focus their 
attention to the suspended plumb bob that was likely as not swinging 
over the ground much as a lookout does in a crow’s nest over a ship 
in rough seas. Restraining the plumb bob from wild gyrations required 
the tape person to periodically tap the plumb bob into the ground until 
the swinging of the plumb bob settled down. 

The person at the rear of the tape had a mark that the plumb bob had 
to be over. When he was satisfied that he had wrestled the plumb bob 
and by extension the appropriate part of the steel tape over this point 
he would repeatedly shout some agreed upon term to the forward tape 
person to let that person know that a measurement could now be reli-
ably made by the forward tape person. 

I have seen the patience of the rear tape person sorely tested by the 
inability of the lead tape person to make a timely mark or reading. The 
rear tape person will make repeated statements of “good” or “mark” to 
indicate that he is over the point and the measurement can be made. 
After some repetition, the rear tape person will become agitated by his 
own endless repetition and may be heard to stop the repetition in order 
to yell: “god damn it, I’m good at this end. What is taking so damn long.”

If the forward tape person was not measuring to a previously estab-
lished point, they would tap the plumb bob point onto the ground to 
make a mark in the dirt, having previously kicked away grass, leaves, 
and twigs to clear a space on the ground. Once the forward tape person 
was satisfied the mark made by the plumb bob point represented a fair 
measurement, they would release the tension in the tape and put a pin 
into the ground at the mark. This pin would become the basis for the 
rear tape person to advance upon and measure over. 

As I previously mentioned my employer was a kindly man but did not 
feel justified in purchasing equipment that was not absolutely neces-
sary. Rather than using chaining pins, as they were commonly known, 
to fix the limit of the tape measurement, we would use nails or sticks 
with flagging tied to the end of the stick. 

Having marked the length of the tape on the ground, the forward 
person would drag the tape in the direction of the survey to begin 
again the process of making the next measurement. The rear tape per-
son would follow with the other end of the tape. Now if the rear tape 
person was not paying attention, they would likely as not kick the pin 
or nail out of the ground before they spotted it. If the rear tape person 
did a good job of kicking the pin loose from the ground, the taping 
would have to begin anew back at the starting point with numerous 
expletives used against the rear tape person for not paying attention to 
where they placed their feet. To avoid repeating the process of taping 
or bringing upon themselves embarrassment and attracting the ire of 
the other crew members, more than one rear tape person made a best 
guess where the pin may have resided before they inadvertently kicked 
it out. If possible the misfeasance was corrected without the forward 
tape person realizing what was being done.

I should mention that had the forward tape person measured into a 
mark or corner already fixed, his job was a little more difficult. Rather 
than stick a pin, nail, or stick in the ground, he had to find a way to main-
tain the tension, keep the tape horizontal, maintain a steady plumb bob 
over the point, and read the marks on the tape at the plumb bob string. 

This was done by firmly clasping the plumb bob string over and on 
the tape using the index finger and thumb and sliding the string along 

the tape until the plumb bob was over the desired point. The tension 
was then released while still keeping a firm grasp of the string on the 
tape. Once all the other distractions were eliminated, the forward tape 
person could peak under his thumb and see what incremental hun-
dredths of a foot mark the string was held upon.

At this point it is worth mentioning a problem that has plagued sur-
veyors using a tape or chain for a couple of centuries – keeping track 
of the whole lengths that are used when measuring between two 
points. When a survey crew measures long distances, it is necessary to 
tally the number of full tape lengths used. Now it would be wise for a 
crew member to make a mark in a field book each time a tape length 
is achieved. What is wise and what was done are two different things. 
If field books were not available putting notches on a stick or moving 
stones or acorns from one pocket to another was employed. Despite 
the best efforts, there are numerous distances where a tally was lost or 
added that should not have been.

I have alluded to a plumb bob suspended from the tape to the 
ground. The term ‘suspended’ is only accurate after some effort is ob-
tained to stop the plumb bob from swinging in arcs over the ground. It 
is not possible to get a plumb bob to hang from the tape to the ground 
without some swinging. The plumb bob was determined to be contrary 
when let loose to hang. There were times when the plumb bob was 
stationary but not vertical as in the case when the plumb bob had to be 
dropped from chest height and there was a strong wind blowing across 
the open field. It seems to me that the wind was usually combined with 
cold temperatures. To all the other problems I have alluded to in try-
ing to keep the plumb bob steady over a mark must be added the lost 
sensitivity of the fingers when using gloves and the shaking of the body 
from the cold temperature. 

Eventually, the plumb bob was finally settled into compliance by tap-
ping the plumb bob upon the ground until finally the tip of the plumb 
bob was confined to a small area meeting the tolerance of the tape per-
son. Of course before the tapping could take place, the forward tape 
person usually had to expose the ground by kicking away sod, sticks, 
leaves, and other debris using the toe of his boot. This often accounted 
for the delay that caused the agitation of the rear tape person that I 
have previously mentioned.

I must not close this reminisce on taping before adding a few more 
tidbits that provide some added insight into taping practice. 

Many tapes were not marked or inscribed like a more recent steel 
tape or the fiberglass tape still found in the surveyor’s tool kit. What I 
mean is the tape did not contain marks to the hundredth of a foot along 
the entire length of the tape. The old tapes were only marked every foot 
except for the very end of the tape where the tenths and hundredth of 
a foot marks could be found. This necessitated the rear tape person find 
a whole foot mark to hold to and the forward tape person use the end 
of the tape to measure the increments of a foot. To set this up involved 
the forward tape person yelling back to the rear tape person to ‘take a 
foot’ or ‘give a foot.’

While on the subject of marks on the tape, I must state that dragging 
a tape along the ground for days, weeks, and years often succeeded in 
smoothing the tape and erasing the stampings of the whole feet and 
making the marking of whole feet difficult to read. More than once I 
had to look up or down the tape to find a readable mark and work my 
way back to the mark I was to hold at in order to know what whole foot 
I was holding at. 

I have about exhausted my memory of taping but for three situations 
often encountered in taping. One situation is the delicate taping re-
quired when taping through an electrified cow fence with a steel tape. 
I need say no more on that topic as the reader can well imagine what 
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often happened. I must add that in addition to the electrified wire, once 
the survey crew has cleared the electric fence and entered the field, the 
reason for the electrified wire becomes obvious. Curious cows tend to 
congregate about the surveyor and become a hindrance in the taping 
process. However, I suppose a curious cow or heifer is far better than 
the bulls I encountered from time to time that took offense at the red 
often worn by the surveyor. 

The second situation not fondly remembered is taping upon a con-
crete or asphalt surface. Since such surfaces were often flat and with-
out obstructions, the tape was laid flat on the surface. Tension was 
put on the tape ends during the measurement with knuckles touch-
ing the asphalt or concrete. In such cases one tape person usually re-
leased their tension unexpectedly with the result that the other tape 
person often left some skin from their fingers on the rough surface of 
concrete or asphalt. 

The third situation that still can incite bad dreams occurred when 
taping across a busy road or sidewalk. you did not have to experience 
this situation in order to imagine the peril of a tape suspended above 
the road surface when a car is observed much too late traveling down 
the road. Dropping the tape quickly to the road surface would often 
preserve the tape. yet, there is many a time the survey crew returning 
to the office with a broken tape that claimed this very event to be the 
cause of the broken tape. Of course, there was nothing they could have 
done to prevent this happening. At least that is what they claimed.

I will close this reminisce by speaking about securing the equipment 
used in taping. The tape was coiled with attention paid to making con-

sistent sized loops. The tape was then thrown. I don’t mean heaved to 
the side. I mean that the tape was made into a figure 8 then into a com-
pact circled loop using a twisting of the hands. Throwing a tape was an 
art that was often done at a surveyor’s convention to show prowess. If 
a person did not know how to throw a tape it turned into a wrestling 
match where the tape refused to cooperate and often as not ended in 
a jumble rivaling any fishing line tangle. If the person did know how to 
throw the tape, a person watching would have the unmistakable im-
pression that a magic trick just occurred. One minute the tape is in a 
large loop and the next it is neatly coiled in a compact loop.

The other item of equipment deserving some effort at storage was 
the plumb bob. To see a plumb bob being stored with the string hang-
ing loosely from the end of the plumb bob would reflect poorly on the 
owner. At some point, another inventor came up with a gammon reel 
that wound the string up unless the owner resisted the urge of the 
gammon reel. Before the gammon reel arrived at the scene, a plumb 
bob string would be carefully wrapped around the head of the plumb 
bob and a slip put into the string to hold the string in place. A carefully 
tug on the string would unwrap the string from the plumb bob. A knot 
in the plumb bob string spoke of an untrained crew person. A knot in 
a plumb bob string was akin to a hang nail on the finger – it’s presence 
always felt and always hanging up at inopportune times.

Keep this rendition of the taping process in mind young surveyor be-
fore disparaging that old surveyor that taped those long distance one 
small segment at a time. n
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