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BASIC CONSIDERATIONS RELATED  TO CADASTRAL,
SURVEYING OF CITIES

----------------------------------------------------------------------- by Gottfried Konecny*

Introduction While topographic surveys d escrib e  the v is ib le  natural and m an-m ade 
features of the earth*s su r fa ce , cadastral surveys are involved in legal 
questions of ow nership and rights vested  in lands. Cadastral or legal 

surveys are th erefore  tightly interw oven with the legal p rin cip les  and p ra ctices  of a 
sp ecific  country or reg ion . While the surveyor is resp on sib le  fo r  conducting the 
su rvey , its u rgen cy , its m eaning, its sign ificance and its usefu lness at large is gov ­
erned by the lo ca l law .

In turn it is the resp on sib ility  of a p ro fess ion a l surveyor to establish  why cad­
astra l surveys are n e ce s s a ry , how they can m ost e fficien tly  be p erform ed  in the 
in terest of the public and to com m unicate his convictions to the lega l p ro fe ss ion  and 
the leg is la tors  so that arch a ic laws m ay not becom e a hindrance to the requirem ents 
of m odern com m unity developm ent.

Land Land as one of man*s m ajor re so u rce s  ranks with s to ck s , bonds and
R egistration  com m odities as a contributing fa ctor to the econom y of an individual as

w ell as o f the com m unity . The question of land ownership and its a s s o c ­
iated rights th ere fore  warrants lega l p rotection . Such lega l p rotection  fo r  the owner 
can be obtained by issuing lega l docum ents such as deeds or by instituting a public 
land r e g is t e r .

The various system s of land transfer and of establishing land ownership which 
are used in the various countries of the globe are sum m arized  in the follow ing:

P rivate Conveyancing - sim ply con sists  of signing a private deed between the parties 
exchanging a p rop erty . The so lic ito r  m ere ly  d escr ib es  the land and its h istory  over 
at m ost 40 years in an "a b stra ct of t it le " . Only one deed is issu ed , there is no 
public reg istra tion  and no survey  is requ ired  for  issuing the deed. This system  is 
still used in parts of England, E astern Canada, Ireland , the Com m onwealth and the 
United S tates.

Rudim entary Deed R egistration  - is a means to prov ide the in terested  property  
owner with the p oss ib ility  to reg is te r  a land p a rce l in a publicly  operated  Land re g ­
is te r . In it all private deeds are cop ied  without ch eck s . Surveys are not requ ired . 
An index o f p rop r ie to rs  is kept for  every  y e a r , but due to reg istra tion  not being 
com p u lsory  no p a rce l index e x is ts . Searches fo r  old deeds are very  tim e-con su m - 
ing and v ery  u n econ om ica l. The system  is used in the Atlantic P rov in ces of Canada 
and in parts of England and the United States .

Im proved Deed R egistration  - is a com p u lsory  means of reg isterin g  any transfer of
land. The re g is te rs  contain ow nersh ip , m ortgages and inh ibitions. Entry of these 
is checked for  co rre c tn e ss  by the R eg is tra r . Due to com p u lsory  reg istra tion  all 
p a rce ls  of land can be included and all deeds can be filed  by aid o f a p a rce l index, 
how ever an accurate survey  is not p re s cr ib e d . The system  is p ra cticed  in Scotland.
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Title Deed R egistration  - states that no land transaction  is valid  until it is re cord ed  
in the Land R eg ister . The reg istration  includes ow nersh ip , serv itu d es, m ortga g es , 
m ineral r igh ts , le a s e s , contracts and restr ic tion s  and is checked fo r  co rre c tn e ss  by 
the R eg istra r . R egistration  can only be ca rr ie d  out after a survey has been c o m ­
pleted accord in g  to sp ecifica tion s in which the boundaries w ere m arked by m onu­
ments . Each survey is checked by a governm ent organization  (the Surveyor General) 
after an application for reg istra tion  has been re ce iv e d . The system  is in use in 
South A fr ica  and in som e W estern European cou n tr ies .

Land Title R eg is tra tion - The state authority establishes title by declaring  under 
guarantee that the land is vested  in a p erson  subject to the sp ecified  encum brances; 
by reg istration  defects of title are cu red . There are two types o f land title r e g ­
istration  p ra cticed :

(a) T orren s System
The T orren s system , which originated  1858 in South A ustralia  and quickly 
spread through many areas of the E nglish speaking w or ld , upholds 3 p r in ­
c ip les : the m ir ro r  p r in c ip le , w hereby the present state of ow nership is 
re flected  by the reg is te r  alone; the curtain p r in c ip le , w hereby no further 
h is to r ica l search  is n ecessa ry  beyond the reg is te r ; the insurance p r in c ip le , 
w hereby a bona-fide  owner who is contradicted  by the reg is te r  is re im bu rsed  
out of an Insurance fund. The guarantee of title pertains to ow nership of the 
land but not to its m isd escrip tion .

(b) European System
The European system , p ra cticed  m ainly in C entra l, N orthern and Eastern 
E u rop e, a lso  follow s the m irro r  and the curtain p rin cip les  , but it does not 
include the p rov is ion  of an insurance fund. On the other hand the state 
guarantees the validity of survey re co rd s  fo r  the reestablishm ent of bound­
a r ie s . P resu m ably  regulations coverin g  the su rvey , the m onum entation of 
boundary monuments and their upkeep w ere ea s ier  to establish  under C ode- 
Law than under com m on English law . But it m ay a lso  be true that the 
T orren s system  could  not give lega l sign ificance to land boundaries because 
these w ere not as w ell established  as in E urope.

An evaluation o f the Land R egistration  system s cannot justly  be done without con ­
sidering the Survey system . While the land reg is te r  p r im a rily  con cern s itse lf  with the 
question of "w ho11 has rights on the land, the survey system  defines its ^w hereabouts” .
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While in the English speaking countries the tendency during the last 100 years has 
been to p ro g re ss  from  P rivate Conveyancing to Deed R egistration  and to a T orren s 
Land T itles System  this p ro g re ss  has only taken p lace  in the purely  lega l a sp ects . The 
Torrens system , which is upheld as an ideal for Land R egistration  prov ides the benefit 
of an e fficien t public reg ister  which guarantees (a) secu rity  to the reg istered  owner of 
the land; (b) a com pleteness o f re co rd  fo r  the entire com m unity due to the com p u lsory  
nature of reg istration ; (c) a ccu racy  due to the fact that the reg is te r  is kept by com p e ­
tent personn el who w ill check  the validity of the p roperty  tran sfer; (d) s im p licity  due to 
the elim ination of lengthy sea rch es; (e) com pactness o f the re co rd s  due to the e lim in a­
tion of dead m atter; (f) speed; a land transfer can be com pleted  within a few  hours;
(g) the expense in maintaining a T orren s system  is less  than that of a Deed R eg istra ­
tion m ainly because of the absence o f search  co s ts .

The T orren s system , as it is p resen tly  being u sed , h ow ever, s till has the d efect,



that it does not su fficiently  ensure the standard of the su rvey , its recov era b ility  and 
m ost o f all the utilization of survey  record s  for  public u ses . In this resp ect the system  
is in fer ior  to the Title Deed R egistration  system  of South A frica  and the European Land 
Title R egistration  system s. These provide leg isla tion  w hereby a m achinery was e s t ­
ablished which (a) requ ires the t ie -in  o f a ll lega l surveys into a con tro l network p r o ­
vided by governm ent organizations to su fficient density; (b) it requ ires the m onum en- 
tation of a ll boundaries by m onum ents; for  this purpose natural boundaries have been 
rep laced  by stra ight-line  boundaries; (c) it p rotects  the rem oval of boundary monuments 
by law; (d) it sets specifica tion s for  all lega l surveys; (e) like under the T orren s system  
governm ent survey o ffice s  are established p ara lle l to the R egistry  o ffice s ; they have 
the task to check  the survey plans submitted as part of an app lication -for reg istration ; 
due to the m ore  stringent survey  requirem ents set forth  by law the amount and scope 
of w ork of the survey o ffice s  is con siderab ly  enlarged; (f) the survey o ffices  have the 
duty to maintain a reproducable up to date map re co rd  on the basis of a ll surveys c a r ­
ried  out.

Due to the accurate survey  and monum entation requirem ents the expenses for  
reg isterin g  a p a rce l o f land (unless costs  are absorbed  by tax revenue as in Europe) 
are higher than those in a T orren s system , as re fle cted  in Table 2 for  the South A frican 
Title Deed R egistration . It is nevertheless im portant to con sider that the survey o f ­
fices  are fu lfilling duties which would otherw ise have to be paid fo r  by the m unicipal­
ities and absorbed  by their general tax revenue. The indicated higher expense is m ore 
than com pensated  by an ov era ll saving due to the continuing benefits of an up to date 
r e co rd  of rea l estate .

With resp ect to the other qualities of a T orren s system  the European Land Title 
system  is able to o ffer  secu rity  o f boundary determ ination in addition to secu rity  of 
t it le . The a ccu racy  and com pleten ess of title both in the South A frican  as w ell as in 
the European system  are extended from  the p a rce l as a unit to the descrip tion  of its 
boundaries. Only the speed with which a transaction  can be p erform ed  is slow er; 
instead of a few  days it takes one or two months to reg ister  a p a rce l due to the addi­
tional check in g. But with autom ated p roced u res (the use of com puters in checking and 
plotting survey returns) it m ay be p oss ib le  to reduce the tim e requ ired  for  a transaction 
to a few  days .

Under the South A frican  and European system s boundary disputes are rare  and 
can be settled  a lm ost exclu s ive ly  by the surveyor from  survey re co rd s  , while under 
the T orren s system  and English com m on law boundaries are determ ined fro m  balancing 
deed d escr ip tion s , m onumentation and occupational evidence presented  to the courts by 
the su rveyor acting as a w itness on ly . The p rim e requirem ent in im proving the pitfalls 
of the T orren s system  th ere fore  lies  in the establishm ent o f a survey authority which is 
capable of providing a public se rv ice  of maintaining an u p -to -d a te  geom etrica l re co rd  
of all p a rce ls  equivalent to the se rv ice  the R ecord  O ffice prov ides in maintaining the 
ownership r e c o r d .

When com paring the various land reg istra tion  system s in use around the w orld 
one a lso  fin d s, that only countries with reg istra tion  system s insisting on the public 
m aintenance of u p -to -d ate  p rop erty  re cord s  and plans have large sca le  maps for  a ll 
c it ie s ; such m aps not only depict the topography, but a lso  the land boundaries. The 
upkeep of such maps is only p oss ib le  by the existence o f a survey authority responsib le  
for  it by law .

Page 27



Large Scale While there is no doubt that the European land reg istra tion  system  is 
Mapping su perior to that of English speaking countries it is a lso  c lea r  that am

excellen t survey system  cannot be a purpose in its e lf , and that surveys 
are only justified  if they fu lfill a genuine need . In the early  days of settling the A m e r ­
ican or the A ustralian continent it would have been absurd to requ ire the sam e standards 
of survey as in the always densely populated areas of E urope. T oday, on the other hand 
the density of population in the North A m erican  c ities  has surpassed  that of many E u ro ­
pean areas and it becom es n ecessa ry  to v iew  the p rob lem  in a new light. The n ecess ity  
and the econom y of a survey system  m ust now be con sid ered .

While there have been feverish  attempts to produce large sca le  maps depicting, 
as w ell as it was p o s s ib le , topography and ownership for  various cities  at various in ter­
vals of tim e there has been a continuous uncertainty attached to these m aps, so that 
they could never serve  as a lega l r e c o r d .

Offhand it is not yet established  whether the production  of the new map would not 
have been m ore econ om ica l than the upkeep of the old one. N evertheless it is of p rim e 
im portance to a ssess  the value o f a survey system  and a map by its long range effects  
in trying to avoid p ro je c t  orien ted  costly  duplications. The pity of the p resen t situation 
is that still none is willing to analyze the econom y of the p rob lem . The answ er cannot 
lie  in p roperty  record in g  and mapping a lone.

The Cadastre In considering  the advantages of those land reg istra tion  and survey s y s ­
tem s which are favourable to mapping one should go back to their h is t­
o r ica l r o o ts . It is of in terest to note that m ost of these lega l survey  

system s originated  out of the d esire  to create a cadastre. The cadastre is by d e fin i­
tion an o ffic ia l reg is te r  of quantity, value and ow nership of a ll rea l esta te . P urpose 
of establishing the cadastre was to create a basis for  just taxation. At the tim e the 
firs t  cadastres w ere established  in Europe (around 1800) the area  o f the p rop erty  con ­
stituted a just means of taxation. The tax cadastre was th ere fore  p r im a r ily  of in terest 
to the revenue departm ent of a state. It con sisted  of a reg ister  of a ll land p a rce ls  
which w ere indexed on a large sca le  map which determ ined the area  of the land and its 
loca tion . Both reg ister  and large sca le  map constitute the ca d a stre .

In the era  of industrialization  the tax structure shifted from  p rop erty  values to 
in com e, and even as far as land is con cern ed  resa le  values including buildings are to ­
day a m ore rea lis t ic  means of distributing the tax load than the area  of the land. Coun­
tries p ossess in g  a tax cadastre nevertheless soon rea lized  that the maps form ing that 
cadastre were invaluable fo r  the purposes of planning and construction  and fo r  the p r e ­
paration of maps at m edium  and sm a ller s ca le s . The land reg is te r  itse lf could be e x ­
panded to contain statistica l in form ation  about buildings , land use and land va lue. The 
cadastre becam e a m ultipurpose planning ca d a stre . M ost European countries believe 
that this function alone ju stifies  the presen t existence of a ca d astre .

It was finally  just a m atter of convenience when around 1900 m ost European coun­
tries accepted  the use of the cadastre in its presen t function as a boundary ca d a stre .

It is perhaps the fault of the survey p ro fe ss ion  that in p reoccupying  ou rselves 
with the technical details of surveying we have neglected  to em phasize our m ore  im p or­
tant serv ice  to the com m unity, that of system atica lly  record in g  the topographic and 
legal changes of our com m unities for  public u se . This m ight be the v ery  reason  why a 
m ultipurpose planning ca d astre , which a lso  fu lfills  the functions o f a boundary and a
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tax cadastre has not yet been established  in Canada and the United States.

Suggestion for  the But it is p rim a rily  the technical North A m erican  outlook which
E stablishm ent of a could  easily  help to establish  a m ultipurpose cadastral survey
M ultipurpose Cadastre system  faster than anywhere else  with an even greater poten- 
in North A m erica  t ia l. It would be absurd in a fast developing econom y to sug­
gest that a cadastre and city  maps should as of now becom e com piled  from  all legal su r­
veys conducted in the c ity . N evertheless it would be of great im portance to establish  a 
routine w hereby a ll lega l surveys conducted in the city  should becom e filed  as a public 
re co rd  fo r  p resen t or  future u se .

The establishm ent o f a m ultipurpose cadastre for all North A m erican  c ities  is no 
doubt an urgent m atter. To p roceed  with it the follow ing steps w ill becom e n ecessa ry ; 
(a) since the cadastre m ust contain a com plete r e c o r d , com p u lsory  land reg istration  
w ill be req u ired . The establishm ent o f a Land Title R egistration  system  is the m ost 
desirab le  and the sim plest m eans to a rrive  at a p roperty  reg is te r ; (b) The Land Title 
system  should be am ended as far as survey requirem ents , specification s for  its a ccu ­
racy  and regarding checking o f surveys by a lo ca l authority are con cern ed . Invariably 
this w ill lead to the establishm ent or the expansion o f a c ity  survey o ffice  with an en­
larged  scope of a ctiv ities to maintain an up to date geom etric re co rd  of the cadastre;
(c) In ord er  to requ ire  land su rveyors  to submit sa tis fa ctory  returns it w ill in m ost 
cases  be n e ce ssa ry  to densify  the national geodetic con tro l netw ork to such a density 
that the land su rveyor is able to p e r fo rm  his duties without econ om ic lo s s .  The e s t ­
ablishm ent o f such a con tro l network is easily  p oss ib le  today with m odern  e lectron ic  
distance m easurem ent. It is o f p rim e im portance that the con tro l netw ork is m ain­
tained by the c ity . In recogn ition  o f this need the Canadian F ed era l Governm ent survey 
agencies have recen tly  p rov ided  many Canadian cities  with basic con tro l networks on 
condition that they w ill adequately maintain it . Where the con tro l netw ork is not yet 
su fficiently  d en se , land surveys should secu re ly  monument boundary points so that 
these m ay serve  as coord inated  starting points fo r  further surveys; (d) B ased on this 
con tro l photogram m etric p roced u res  are ideally  suited to com pile  large sca le  m aps, 
which can serve  as base maps fo r  the ca d a stre , p r im a r ily  in its function as a tax 
ca d a stre . F or this purpose the p roperty  distribution can gradually be tran scribed  from  
re co rd s  onto the plotted topography. The approxim ate delineations o f the boundaries 
together with a p a rce l num ber identify the land in the "tax  m a p ". The boundaries are 
defined by n u m erica l survey  re cord s  as these becom e availab le .

In the sense of automating the com pilation  o f m a p s, and p articu larly  of making 
their rev is ion  m ore  e con om ica l, it m ay be entirely  feasib le  to u tilize an orthophoto in 
p lace  of a large sca le  map as a base fo r  preparing tax m aps and other ov er la y s , (f) The 
topographic and the legal base map or the orthophoto overlay  m ay be used to re co r d  a 
variety  of in form ations such as u tilit ie s , land va lu es , regulations pertaining to land and 
statistica l in form ation  on buildings or on population .

In the age o f w id e -sp rea d  com puter use severa l c ities  in the United States (A lex­
andria , V a. and Washington D .C .)  have already begun to establish  data banks which 
ca rry  this sta tistica l in form ation  re feren ced  to p a rce l num bers on the base map; the 
in form ation  is stored  on m agnetic tape. The search ing and p rocess in g  capabilities of 
such data file s  in ord er  to a rrive  at m eaningful econ om ic d ecis ion s are unprecedented. 
The Atlantic P rov in ces  of Canada and p articu larly  the P rov in ce  of New B runsw ick , is 
currently  in a p ro ce ss  of establishing a data bank which w ill com bine the functions of a 
land reg is te r  under a T orren s system  with those of a sta tistica l data f i le .  W herever 
p o s s ib le , such as in gradually cov ered  "in tegrated  survey a r e a s " , the identification



and definition of the land p a rce l m ight be given by the coord inates of its boundary points 
stored  in a sp ecia l tape f i le . A fter such a system  is p e r fe c te d  it w ill open p oss ib ilit ie s  
for automated cartograph ic outputs of se lected  in form ationccontained  in the data bank. 
While such geom etric  in form ation  w ill be the ideal of the future , the in form ation  o f the 
firs t  stage autom ated Land R eg is te r , a com pu terized  m ultipurpose planning cadastre 
with vastly  expanded inform ation  content, w ill be related  to p a rce ls  identified  on a large 
sca le photogram m etric m ap.

While many of the m entioned tasks can be ca rr ied  out by outside con tractors  , 
such as the com pilation  o f maps and orthophotos , it isoon  the other hand quite obvious 
that the resp on sib ility  for such contracts and the co llection  of in form ation  for  the m u lti­
purpose reg ister  should best be in the hands of a m unicipal authority.

The various functions such a survey authority would have to p e r fo rm  are s u m ­
m arized  as fo llow s:

Functions of a Within a city  survey o ffice  there should be six  m a jor areas of activity: 
City Survey (1) C ontrol S u rveys, (2) T echnica l Surveys, (3) Legal Surveys of int- 
O ffice e rest  to the C ity , (4) Checking and R ecording of Survey Returns from

Land S u rveyors , (5) P roduction  and Upkeep of City M aps, (6) C ollection  
of Data for  a Data Bank.

C onclusions V arious leve ls  of the m unicipal governm ent in North A m erican  cities
generally  recogn ize  the need for  the outlined activ ities of a city  survey 
o ffice  and many if not m ost o f these activ ities are currently  being p u r­

sued in tensely .

The need fo r  an integration of all city  su rv ey s , topograph ic, lega l and oth erw ise , 
is w idely acknowledged throughout the survey p ro fe ss io n , and it is a lso  rea lized  by eng­
ineers at la rg e . The m essage  now urgently needs to be conveyed to the lega l p ro fe ss io n , 
to the leg is la tors  and to the public , which have to approve of the partia lly  requ ired  new 
leg islation  and the expenditures connected with it .
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O .L .S .  IS HEAD OF C OF C

Congratulations to L a rry  Maughan of P a rry  Sound on his recen t e lection  to 
President of the P a rry  Sound area Chamber of C om m erce .
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The 19th m eeting of the Northw estern Regional Group was held at the Holiday 
Inn at F ort W illiam  on Saturday, A pril 12, 1969.

Neil S im pson, P resid en t, and A1 A llm an, S e cre ta ry -T re a su re r  represented  
the A ssocia tion , other guests were R ich Lees (soon  to be tra n sferred  to the Lakehead) 
and Dick F a rre ll and Ted Smith of New L iskeard  and A lec M cLennan of Tim m ins , 
Chairman of the O .L .S .  Mining C om m ittee.

A highlight of the m eeting was the sw earing-in  of Ted Smith as an O .L .S .  by 
Neil Sim pson. This was one o f the rare occasion s of a surveyor being sv/orn in 
outside T oron to.


