Proceedings of the 26™ Association of Public Authority Surveyors Conference (APAS2023)
Coffs Harbour, New South Wales, Australia, 20-22 March 2023

Understanding Old Survey Plans and Field Notes in
Surveying Practice

John McNaughton AM
Palmer Bruyn Surveyors
John.McNaughton@palmerbruyn.com.au

ABSTRACT

Many surveyors, particularly in regional areas, are required to redefine boundaries which have
been measured with link chains and circumferentors. These instruments were phased out by
about 1890, when it was mandated that theodolites were required to obtain bearings and steel
bands replaced link chains. The interpretation of plans of old surveys marked “bearings by
circumferentor” require a clear knowledge and understanding of the practice and use of these
instruments. This paper outlines these methods and explains how to interpret the resulting
survey plans. Also, the field notes for these surveys were generally known as column notes of
which there were many variations. The use of column notes was almost universal in surveys
from the 1830s. Therefore, there were many surveys using these notes and, particularly in non-
metropolitan areas where no recent development has taken place, they are the last surveys of
many properties. This paper explains this form of field notes and the method of interpreting
these notes. Reinstating the boundaries of a plan of survey made with a circumferentor requires
an understanding of the operation and methods of establishing bearings determined with these
instruments. The most important feature of the circumferentor is that it only measures angles,
not bearings. Acknowledging the sparse (and potentially erroneous) existing literature on the
reinstatement of boundaries established by circumferentor, this paper describes the correct
method of redefining these boundaries. Since the field notes of all Crown surveys are recorded
in NSW Government archives, they are readily available. It is hoped that this contribution will
help surveyors make sense of historical survey information in the modern era of surveying.
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1 INTRODUCTION

This paper aims to be of use and assistance to surveyors needing to redefine boundaries in plans
of survey done between 1788 and 1888. Most of these surveys relied on bearings established
with a circumferentor and distance measurements by a Gunter’s chain. In heavily populated
areas, such as the County of Cumberland, there would be very few parcels of land which have
not been redefined by modern survey methods. However, further away from the population
centre of Greater Sydney, there are many titles based on surveys made with circumferentor and
chains. To interpret these plans, an understanding of the operation of a circumferentor and
chains is essential. Additionally, it is of little use to understand how these instruments were
used if it is not known how to locate relevant field notes and then how to interpret them. The
purpose of this paper is to satisfy this need.
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2 THE GUNTER’S CHAIN

Almost all surveyors are familiar with these measuring devices, having seen them in museums
and collections of surveying equipment. Note the chainmen using a Gunter’s chain in the
painting shown in Figure 1.

7. ¥ =" S r.‘;' N
Figure 1: Surveyors (1865) by S.T. Gill, courtesy of National Gallery of Victoria (NGV, 2023).

Artist S.T. Gill used considerable artistic licence in order to show all activities together in one
painting. Obviously, the axeman would not be so close to the instrument. Also, the axe, Gunter’s
chain and nearby wagon would add to local natural ironstone in the vicinity, all of which would
distort the measurements.

3 CIRCUMFERENTOR

Very few surveyors have had the opportunity to examine one of these instruments in detail and
fewer still have actually operated such an instrument (Figure 2). A circumferentor only
measures angles because ‘magnetic variation’ differs from place to place. Therefore, it is
essential that the instrument is set on the bearing of the ‘datum line of azimuth’ as the starting
point of the survey. To locate an old boundary as defined by a circumferentor using modern
equipment, the distance measured as shown on the plan as the measurement with Gunter’s chain
should be set out.

It must be noted that, during the century that these instruments were used, there were many

instructions authorising additional land to be allowed to ensure that no boundary was short of
its nominated length.
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Figure 2: Circumferentor.

Before moving any instruments, an investigation should be made for any evidence of marking
along the line just measured. In many instances, of course, there could be very old fences in the
vicinity. An examination of the corner just re-established should be made, and an expectation
should be that the relevant corner could be further than the stated distance of that boundary to
allow for any authorised excess.

If no evidence of pegs, blazed trees or fencing is found, the next line on the plan should be
measured, ensuring that the angle shown on the plan is used and not the bearing. This method
needs to be replicated until some evidence of old boundaries is located. A difficulty will exist
where the boundary being measured was not a property boundary in an original holding. The
relevance of this is that many Crown portions were amassed together, forming an operational
farm or station.

In many instances, most (if not all) boundaries of Crown portions were never fenced because
they formed only a part of larger properties containing several to upwards of 100 individual
portions. The expectation would be that only the external boundaries of very large properties
(made up of many portions) would have been fenced. Therefore, an examination of the history
of the holding is essential.

4 FIELD NOTES

Figures 3-14 show different examples of almanacs, field notes and the resulting plans of survey.
Since the field notes of all Crown surveys are recorded in NSW Government archives, they are
readily available. The use of column field notes was almost universal in surveys from the 1830s.
In order to make sense of it all, it is necessary to understand the method used by the original
surveyor. In particular, note the accurately drawn sketch of the final survey (Figures 8 & 10).
These plans show ridges, watercourses and other useful details with considerable accuracy.
These details are very useful in locating old survey marks and fences.
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After 1890, it was mandated that all survey bearings be completed with theodolites and steel
bands replaced link chains, so these instruments were phased out. Nevertheless, particularly in

non-metropolitan areas where no recent development has taken place, surveys using link chains
and circumferentors are still the last surveys of many properties.
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Figure 3: Extracts from a nautical almanac showing only those stars relevant to surveyors (from The Surveyor
31 August 1916).
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Figure 4: Observations of Canopus.
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Figure 5: Stars for latitude.
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Figure 7: Column field notes.
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Figure 8: Plan of survey from the column field notes.
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Figure 9: Plan of survey from the column field notes.
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Figure 10: Plan of survey from the column field notes.
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20 THE SURVEYOR, JaN. 30,19

certain gorge in the parish of Colong, county of Westmoreland, thee
which the explerer passed, be named *“ Barrallier's Pa.s’s ” o
Ashford thinks the suggestion a good one, and has given his appee
that the name should appear on the official maps and plans, P

Members will remember that Mr. Cambage gave a lantern Jees

in 1910 on the above subject.
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Culminations.

NorTH OF ZENITH,

Star. i Mag. | Mean R.A Mean |:.;
; . M. 8. 1
v Geminorum (Alhena) | 19 | 6 3250 | N. 16 28
¢ Geminorum (Mebsuta) ! 32 6 38 44 | |, 25 18
4 Geminorum (Pollux) | 12 740 9| , 28 14
% Lyuc_is 34 [ 915 56 | , 3448
< Leom_s 31 941 5| , 24
= Leonis (Regulus) o ahnl) B 13 110 3563 ,, 19898
CIRCUMPOLAR. ]
Star, Mag. Mean R.A. Mean
_ ) (Upper.) | B M. s, o 18
= Plctc:rls o 330 6 4720 S. 61 ol
s Argils 20 | 8 42 23 y O4 2%
8 Argls 17 912 18 , 69 22
‘ (Lower.)
2 Pavonis 44 |18 44 22 , 62718
3 Pavonis 36 20 0 25 ,, 66 2d
« Toucani 29 (2212 41| , 6048
Elongations.
WesTERLY,
T e g e
= T T |
ATV D S e R VI e MR T AT | S. 77 48
« Eridani (Achernar) e L 1 34 33 O 40
= Argis (Canopus) .j—10 | 622 5| , 5248

Figure 11: Astronomical notes from The Surveyor, 30 January 1915 (p. 20).
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G. L. WiLKINs.

Correspondence.

To THE EDITOR OF ‘ THE SURVEYOR,"”’
Dear Sir,—

In reference to Mr. Frank Clarke’s letter in your last number,
the following may be of interest :

The convergence of meridians between any two points is given
gpproximately by the following formula (vide Mr. J. H. Cardew’s
Surveyor'’s Pocket Book).

(vergeace (in secs.)= Departure in arc (secs.) X tan of mean latitude
__Departure (in chains)
4 1-54 ch.

the arc referred to being the arc of a great circle of the earth, on which

1.54 chains is the length of 1 second.

Thence, in this case,

» tan of mean latitude

a 32° 23" 04" + 32°20° 09°

" 12
Convergence (in secs.) =_9I2 % ta
I'54 2
— 912

154 tan 32° 21’ 36"
— 4 G218

Since the departure from A to B has been Easterly the true

bearing of the line AB (produced) at B will be less than that of the

ame line at A by 6" 15.” Thus all true bearings on the meridian

of the Eastern point B should be less than the bearings of the same

Figure 12: Astronomical notes from The Surveyor, 30 January 1915 (p. 21).
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Figure 13: Observations of Sirius.
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Figure 14: Stars for latitude.
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5 CONCLUDING REMARKS

Many surveyors, particularly in regional areas, are required to redefine boundaries that have
been measured with link chains and circumferentors (which only measure angles, not bearings).
This requires a clear knowledge and understanding of the practice and use of these instruments.
This paper has briefly outlined these methods, explained how to interpret the resulting survey
plans and described the method of redefining these boundaries. It is hoped that this contribution
will help surveyors make sense of historical survey information in the modern era of surveying.
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