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NOTICE TO DOMINION LAND SURVEYORS.

This Manual has been prepared for the guidance of sur-
veyors of Dominion lands who are to be governed by its
provisions in making any survey of these lands, in so far as
they are applicable to the particular survey then being exe-
cuted.

Any Dominion land surveyor subscribing the affidavit
mentioned in section 31 of the Dominion Lands Surveys Act
is to consider this Manual and the instructions embodied

therein, as forming part of the instructions of the Surveyor
General referred to in the said affidavit.

E. DEVILLE,
Surveyor General

DEPARTMENT OF THE INTERIOR,
February, 1913.
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SUBJECT. CLAUSE.
Abbreviations
allowed in field notes
for monuments allowed on plans
used in record of observations
Accident to surveyor or member of party
Accounts
and vouchers to be in duplicate
for bush may be reduced on report of Inspector. .
for personal services of surveyor employed by the day
for subdivision of township to be given in field book
for transport, ete. to be supported by vouchers
for transport, items chargeable to
in duplicate form part of final returns. .
progress, sent in by surveyor
surveyor to make statutory declaration to.....................
Accurate
survey and returns, surveyor responsible for
chainage of meridians
Actual Expenses instead of usual allowances
Additional Monuments to define public highway
Address of Surveyor, Department to be kept informed of
Adjacent Streets, produced into new subdivision
Advances
to surveyors employed under contract
to surveyors employed by the day
Affidavit by surveyor to field notes
Allowance
for accidents
for camp equipage
for stationery
see also “‘ration allowance’’.
Alluvion or Dereliction, ownership in case of
Aneroid Barometer
to be compared with standard barometer
readings shown in field notes
Angle
at block corner, method of turning
between lines, found from bearings
connecting lines, to be recorded
in triangulation, all three measured
of slope to be measured in chaining
of street and avenue in town site
opposite base in triangulation

covered by first system

covered by second system

covered by third system

covered by fourth system

covered by fifth system

of group lot

of land under water, ascertained by traverse
of quarter section




X INDEX TO INSTRUCTIONS.

CLAUSE.

Area—Concluded.

of quarter quarter section

of river bed to be deducted

of section

of township

on plans other than township plans

on township plans

retracement of lines to determine
Assistant, ration allowance for
Assumed Bearing

correction to, deduced from observation

in settlement survey

line started upon

subdivision may commence with
Astronomical Meridian, directions referred to
Astronomical Observations

by micrometer method

correction for level in

explanation of record of

for time, before and after azimuth observation

for time, meridian obtained from Polaris

for time, star on vertical of Polaris

for time to be recorded in book

formula for reduction of

frequency of in resurveys, etc

frequency of on block and base lines

in different quadrants, record and computation of

in survey of group lot

in survey of settlement

number taken in each township

on meridians and base lines for azimuth

on Polaris for azimuth

original note book of, to be returned. .

programme for on meridians and base lines.

record furnished with returns

reference object for

should be taken in daylight

sources of error in handling instrument
Astronomical, surveys of Dominion lands are
Authorized subdivision, definition of
Avenues in town site, see ‘‘streets’’.
Azimuth

”

observations, see ‘‘astronomical observations’’.

to bearing, how change is made
Balance Sheet, Form F
Bank of Lake or Navigable Stream,

definition of

forms boundary

to be traversed
Banks

of river defined as right and left

of unnavigable river to be traversed
Base, measured, to test stadia or micrometer
Base line,

definition of

in settlement surveys

in settlement surveys, deflection of

in settlement surveys, monuments on

in settlement surveys, offsetting of

INDEX TO INSTRUCTIONS. xi

CLAUSE.
Base Line—Concluded.
intervals between
numbering of
survey of, see ‘‘block and base line surveys’’.
Bearing,
correction for convergence of meridians
definition of
found by observation on Polaris
how derived from azimuth
how recorded
how shown on plan other than township plan
in any survey, referred to a single meridian
in fractional township
in settlement survey determined by observation
in township, referred to central meridian
line started upon assumed
of boundaries of group lots from adjoining survey
of courses of public highway
of eastern and western outlines of township. .
of meridional boundaries in township
of meridional section lines calculated by subdivider
of meridional section lines, first system
of meridional section lines, third system
of offset when not at right angles
on plan, referred to single meridian
origin of, to be stated on plan other than township plan...... ..
rates for determining
subdivision may commence with assumed
to be entered as found
Bearing Trees,
where used
e marking instrument stations on C.P.R. traverse
e
of body of water, definition of..
of lake or stream, ownership of
of unnavigable waters, ownership of
Blazed trees on lines in woods
Blazing
not required on traverse lines
on oblique line to offsetted post
Block, in subdivision work, definition of. .
Block and Base Line Surveys,
adjusting tapes to standard
angle at block corners
azimuth observations on, see ‘‘astronomical observations’.
blocks south of second base
boundaries of blocks generally
boundaries of blocks in first system
boundaries of blocks in second system
boundaries of blocks in third system
chainage, see ‘‘chainage on block and base line surveys’’.
chronometer error for azimuth observations
chronometer, sidereal
closing base lines on initial meridians...................ooou...
comparison of field bands with standard
convergence not to be applied to azimuth observations along
initial meridians
correction for slope in chaining
correction for temperature in chaining
correction lines, posts planted on
correction of base lines
correction of line by micrometer




xii INDEX TO INSTRUCTIONS.

Block and Base Line Surveys—Concluded.
correction of line by offset
daylight observations for azimuth
deflection angle at township corner
deflection, to correct base line by
description of blocks
direction of lines
duties of explorer on base line survey
field band, comparison with standard
field notes, explanation of specimen
field notes, specimen
initial mendlans closing base lines on
initial meridians, instruments required for survey 5
N O | O o5t non o oG a6 Sl a8 6 b SO0 b0 o DD a6 257, 258
laying out of blocks in first system
laying out of blocks in third system
laying out of blocks south of second base
level, correction for, in observation
level, determination of value of one division
method of chaining
method of turning angle at block corner
micrometric method of azimuth observation
obstacle to survey of blocks
obstruction by lake or marsh
posts planted on correction lines
posts to be correctly placed
production of line, men required for
production of line, method of
production of line, pickets for
record of azimuth observations
separate book for
sidereal pocket chronometer
slope corrections
specimen of azimuth observations
standard tape
surveyor to furnish general report
temperature correction
time, determination of

triangulation
triangulation, form for
Board Allowance
Bona-Fide Settler, definition of
Bond of surveyor employed under contract
Boundaries,
courses of a traverse are not
edge of marsh not admissible as
formed by middle of main channel
identified by aid of plan
lines defined by monuments
northern and southern, of township run by subdivider
of blocks
of blocks in first system
of blocks in second system
of blocks in third system
of blocks retraced if closing error exceeds limit
of different systems, see ‘‘areas’’.
of group lot
of group lot, procedure when water forms
of group lot, surveying and marking
of Indian reserves, to be retraced
of land fronting on water

INDEX TO INSTRUCTIONS. x1il

CLAUSE.
Boundaries—Concluded.
of land fronting on water, defined by traverse
of settlement lots, direction of

of townships
of town sites, half street along
Breadth of group lot
Breaking Chain, method of
Broken Lines on plan other than townshipplan.................... o
Bush Country, small openings in
Cairns established by trigonometrical survey
Calculation of Astronomical Observations, record furnished with

Camp Equipage,

allowance for

furnished by surveyor

list of articles comprising
Canadian Pacific Railway, traverse of, in British Columbia,
Carelessness of Surveyor, indicated by closing errors
Centre of Section, post at
Central Meridian, bearings referred to
Chain,

must be tested frequently

repairing of, in the field

temperature of, affected by dampness and colour
Chainage on Block and Base Line Surveys,

correction for slope

correction for temperature

forms for

method of
of meridians to be accurate
Chainage
affected by change in temperature
on outlines to be compared with chainage on base lines
on subdivision to be compared with chainage on outlines.......
over broken ground
road allowance not included in
Chainmen
to be sworn
to carry plummet line
Change
from azimuth to bearing, how made
in body of water determined by new traverse
Channel, middle of main, forms boundary
Character of Country noted by explorer
Checking closing of blocks in subdivision work
Chronometer
error should be known with precision
used for astronomical work
Claims of Settlers, surveyor to inquire into
Classifcation ofiEoils . =0 5 b et e i ot T T R R e 06
Clerical errors in returns, correction of 254, 256
Climate,
general indications of, given in report
general indications of, noted by explorer
Clinometer,
method of using
used in chainin" slopes
Closed Circuit formed by survey in railway belt




xiv INDEX TO INSTRUCTIONS

CLAUSE.

Closing :
meridian outlines on correction lines.................oooiieian. 14, 32
on block, checked by subdivider 112
on correction line in case of fractional range
Closing Error £l
at correction line divided between adjoining quarters
at correction line, limits of
in subdivision work
in surveying meridian exteriors 85
in traverse surveys
of block in subdivision work 112
of fifty links and more 77, 89, 99, 112
of line on northern limit of section 77, 89, 99, 112
of meridional section line 77, 89, 99, 112
of north or south outline
Coast Meridian
Collimator, telescope of transit or level used as
Comparison of chainage with previous survey
Compass,
not allowed for running lines
survey of settlement
used as check
use of on block outlines
Connecting
angle to be recorded
T e e S O O A S ot Bl oo S B S B 6 B B P DD 132
Connection
of group lot to natural feature and to previous survey
of public highway to established monument
of rear line of settlement to base line
of settlement survey to previous survey
of subdivision survey with established monuments
of subdivision survey with stakes of railway survey
of town site to established monuments
of traverses to established monuments
with monuments on opposite side of correction line
Contract Rates, see ‘‘rates’.
Contract Surveys,
advances on account of
bond of contractor
field notes give rating for
instruments required for
must be made by contractor
DAY EN I DYACHE GUES e e e e et
progress payments
to be inspected
Contractor, see ‘‘surveyor employed under contract’’.
Convergence of Meridians,
considered in running jog
in observations
Mot AlloWed foT oI O S e R o s e e o
to be added or subtracted
value of
Corners in town site, how marked
Correction
applied to assumed bearing
applied to original notes
by surveyor when inspection shows work below standard
for slope, table of, for block surveys
may be made to progress sketches
of azimuth of base line, methods of
of chainage for temperature

INDEX TO INSTRUCTIONS. XV

Correction—Concluded. e L

to measurements on sloping ground
I/o striding lev&;)l, formula for
o surveys, to be made by surve
Correction Lines v o
across fractional range, closing on
closing meridian outlines on
definition of
deflected across fractional range....... .. ..
deflected to give normal width of road allowance. ... ... . .
depth of quarter sections adjoining R
in fourth system, establishing of
in fourth system, monuments on
in fourth system, reestablishing monuments on
interval between
I}m}ts of closing error on meridian outlines. ....... . .
limits of road allowance run separately R e
marking of posts on 2

numbering of
temporary posts at
Correction Surveys
of meridian outlines
petitions f](()r, tlo be fsent to the Department
progress sketches of, sent to the Department
under D. L. S. Act, Section 57 2
Qredlts may be telegraphed through banks
Crown on iron post, face with, not marked
Data collected by explorer
Date of Survey
given in field notes
Dat ;n};e:ming of
ates of beginning and ending of survey on title
Daylight Observations, advantages osfl Dol os
Deduction
for deficient pits
_for insufficient offsets on traverses
Defective Outline, monuments on lines adjoining
Deficiency in width of quarter section east of initial meridian. .
Deﬂcieqcy or Surplus
in depth of quarter sections adjoining north or south outlines. . 14, 99
in depth of quarter sections adjoining correction lines
in first system township
in second system township
in third system township
Definition of traverse hub
Deflection Offset from Tables IV and V
Deflection of Base Line

to correct latitude
Deflection of Correction Lines
to close on initial meridian
to give normal width of road all
Depth og Quarter Sections ERke
a 40§n§ng correction lines 4 2
adjoining first base line oo 314,, gg: gg




xvi INDEX TO INSTRUCTIONS.

CLAUSE.

Depth of Quarter Sections—Concluded.
adjoining north or south outline
at correction line when initial meridian intersects jog
on outline, deficiency in
Description of Land fixes rights of riparian owners
Destruction of Monuments
Diagram of Outlines in instructions to subdivider
Diary,
explorer to keep
surveyor to keep
Dimensions
of first system township
of fourth system township
of lots in town sites
of quarter section
of third system township...
of town block
Directions for Survey may be departed from
Directions
of boundaries of settlement lot
of lines generally
referred to astronomical meridian

Distance
how expressed
of reference object
of stadia reading, maximum
of witness monument from true corner.........................
to be entered in field notes as found
to water boundaries shown on plan
Division
of block into townships
of section into quarter quarter sections
of section into quarter sections
of township into sections
Double Chainage of block and base lines
Drafts on Department, not accepted
Duplicate Accounts to be rendered
Duplicate Monuments,
surveyor not to erect
0 ) 60 THS LIRS bt 60,618 B ci e 00 B B 0l 10615 61054 6 oG 6.0 BB T oG
East and West Lines, quarter sections equal on
Eastern Outline of Township, bearing of

Erroneous Monuments,
correction of
destruction of
positions to be noted
surveyor to investigate

allowed in closing on correction line

allowed in length of jog

allowed in measuring block and base lines

in azimuth of base lines and meridians

in chaining due to changes in temperature

in length of chain, allowance for

in original returns, if evident, corrected by surveyor...........
in outline, corrected by subdivider

in position of township corner at correction line

in previous survey to be reported

in returns, correction of clerical

in subdivision due to carelessness in placing posts on base lines.

INDEX TO INSTRUCTIONS. xvil

CLAUSE.
Error—Concluded. e

in survey to be corrected by surveyor
in topography on block surveys
of chronometer should be known with precision
see also ‘‘closing error’’.
Established Monuments,
group lot connected to
highway connected to

town site connected to
L to be connected to survey
EVIde_nt Errors in original notes corrected by surveyor
Examination of returns of survey
Example of deflecting base line by offset
Exception to rule of single meridian for bearings
Explanation of record of observations
Exploration to be done by surveyor
Explorer, on base line surveys, duties of
Field Book
contains actual measurements
contains notes of one or more townships
information on first three pages
kinds of

to contain report on township
y traverse notes entered in
Field Notes,
abbreviations allowed in

dates on title page of
every section line on separate page
form part of final returns

present topographical description of country
record of official actions of surveyor
road allowance ruled in 238
SUpplerentaTy S N U R N S O e el 254, 255
surveyor’s affidavit to / 2
surveyor to check before filing
to be distinct and neat, precise and clear
to be written down on the spot
. topography to be sketched in

F!eld Time of surveyor employed by the day, how reckoned

Fifth System of survey

Final Returns,
payment for making
seeb‘ ‘returns’’.
to be prepared immediately on return from field

First Base, depth of quarter sections adjoining

First Correction Line,
closing meridian outlines on
jogs are theoretical

37715—s8




xviil INDEX TO INSTRUCTIONS.

CLAUSE.

First System,
area covered by
road allowance in
theoretical bearings of section lines
township, dimensions of
township, subdividing of
Flagman, only one on block and base lines

Foreshore, definition of —.............ooiuiiiiiiiie

Form of group lot
Forms
for accounts of surveyors
for observations may be secured on request
requisition to state number and kind
supplied free, list of
Formula
for correction to striding level
for reduction of observations
Fourth System,
area covered by
dimensions of quarter section in
eastern limit of
establishing of correction lines in
monuments on correction lines in
township, dimensions of
township, section lines surveyed in
township, subdividing of
used in railway belt
Fractional

quarter section, area to be obtained before disposal............

quarter section, definition of .
range, closing on correction line in case of

township and range, none between third and fourth systems. ..

township, bearings in
townships and ranges
Frequency of Observations for azimuth on block lines
Front of Settlement, traverse of
Fuel, kind, etc., to be given in report
Game, kinds to be given in report
Game and Fish, explorer to report on
Governing Lines may cross Indian reserves...
Grantee of lands fronting on water, rights of
Group Lot,
area of
boundaries of
breadth of
form of
inaccessible corner marked by witness monument
information on plan of . .........oii i
marking of posts for
monuments of
number of, furnished to surveyor
numbering of
observation to obtain bearings
TRTERY s 500 06 6 05 10 186 06 6 GA S S 6 08 0AR0 G0 UTOSH0D6 80008005092
survey of, connected to established monuments..............
title of plan
water boundary to be traversed
wooden posts for
Gunter’s Chain, when used
Half Street along boundary of town site
Hay Marsh not to be traversed
Hay, quantity of, ete., given in report

i
PR
|
|
|
¥

INDEX TO INSTRUCTIONS.

Heights
%.\;}ﬁ'lcsse(l in feet
: eld notes show estimated
High Water Mark on Tidal Waters
forms boundary of lands
2 to be traversed
Highway,

information on plan.............
marking of posts

TN ONU NSNS AN
monument established at end of
monuments in one limit omitted
run as traverse survey

scale of plan

stations on

Xix

CLAUSE.

surveyed along centre line or along one limit. ... . ...

title of plan
width at stations
Homesteader, rights of. . .
Horses and Transport Outfit, disposal of

HUB I TTaverse. . 2 e 105, 143

Ice, rates for lines chained on
Imperceptlblg Changes in bhank
Improper Triangles,
Improvements
bytsettl(fers, s(;mwn in field notes
on transferred land, value fixed by surveyor
to roads, left in road allowances 7
Inaccessible Corner
marked by witness monument
o EOf group lot
ndex Error of aneroid, determination of
Indian Reserves, 5
boundaries to be retraced

on plan of group lot
on plan of highway
on plan of settlement
on plan of township
on plan of town site

longtitude of
lnspect’closm% gase lines on

lon of Surveys under contrac
Inspector of Surveys, sRee

contractor’s bush account reduced on report of......... ... ...

may inspect instruments of contractor

payments stopped on receipt of unfavourable report from.. ... ..

to report on contracts
to report on unusual difficulties

37715—s1
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INDEX TO INSTRUCTIONS.

Instructions

drawn up for third system

for erecting monuments

for handling instrument during observation..
for shipping posts

for survey in mountains, may be departed from

for surveys in railway belt.................oo

from Surveyor General necessary for survey
re disposal of horses and outfit

re number of men and rate of pay

survey to be made according to

to subdivider include diagrams of outlines.................

to surveyor employed by the day for closing operations
when impossible to comply with

Instrument Line to connect meridian outlines
Instrument Stations

in C.P.R. traverse referred to bearing trees
on outlines, marked by pickets
on outlines, used by subdivider

Instruments

handling of, during observations

how placed on traverse surveys

offsetted to correct azimuth of base lines

to be owned by block surveyor

to be owned by surveyor employed by the day

to be owned by surveyor employed on contract..............

used on block outlines, description of

Intersections of line shown in field notes
Interval between

base lines
correction lines

Iron Posts

at corners in town site

fact with Crown not marked

for monuments, description of

not used, to be accounted for

on rocky ground, in centre of mound
requisition for

stored at certain places in West

supplied free to SUTVEYOIS. ......covvveieinie e,

surveyor to furnish statement
to replace wooden posts

Irrigation Act,

area of bed of river to be deducted
rights of riparian owners, under
traverse of rivers under

where in force

Islands

adjoining surveyed parcel, ownership of

included in adjoining fractional subdivisions if small
less than five acres, offsets to

monuments on

not less than five acres to be traversed

dtems chargeable to transport account

Jogs

at first correction line
convergence considered in running
in streets of town site avoided
intersected by initial meridian

monuments on, not erected by outline surveyor...........

on boundaries of blocks
permissible error in

CLAUSE.

148

37
113

INDEX TO INSTRUCTIONS.

passing large lake on block outline
shallow, not to be traversed
to be named when traversed

L AT e N O il el st it e e e T L T e

Latitude of Base Line, to correct
Law, survey made according to
Laying out
blocks in third system
blocks, obstacles to
mound and pits
townships
e tolw;'n ;ites
ank of River, how distinguish
Legal Subdivisions,’ 5 2
definition of
reprelsenting good land, shown on sketch
see also ‘‘quarter quarter sections.”’
Penpth: q q sections
how expressed..
of section lines in township
Level, see ‘“‘striding level.”
Limits
of different systems, see “‘areas.”
of error, see ‘‘closing error.”
of railway belt, surveys to determine

at rear of settlement,

between systems, marking of posts

bot\}'een systems, monuments on

plosmg on corrected monument to be resurveyed
in woods to be well opened out and blazed

not to be extended into another system

notes to give certain information about

see also ‘‘section lines.”

started upon assumed bearing

Long

chain, when used
wooden post at section corner

Lost Monuments,

definition of
information furnished by surveyor

information furnished by witnesses....................

on corregtion line in fourth system
reestablishment of

number of, in town block
numbering of in settlement. ..
numbering of in town block

Magnetic Needle, see ‘‘compass.”’
Map

of railway belt shows section lines on limits
surveyor to compile, from report of explorer

Marking of Posts

adjoining Indian reserve

east or west of Principal Meridian
for corners of group lot

for quarter section corners

XXi

CLAUSE.

J

1378

139
266
142
146

........ 57

259
248
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xxii INDEX TO INSTRUCTIONS.

CLAUSE.

Marking of Posts—Concluded. Miscellaneous Expense Account, Form “D”

for witness monuments 181, 184, 185 Monuments

general rule for 175, 178 at centres of sections

given in notes 205 (c) at corners in prairie

in settlement 182 at end of public hichway ..

in town site contract rates for

of highway correction of erroneous

(YL BN 0k A O VL B LT EC It 9 A v 6 B s S e L D 1010 S BB 8 SO O T 176 I definitionlof “lost?

on line between systems described on plan by abbreviations

to be neat and distinct duplicate, surveyor not to erect

duplicate to be reported

Marsh, |
edge of, inadmissible as boundary erroneous, positions of, to be noted
erroneous, to be destroved

limits of parcel of land adjoining
not to be traversed erroneous, to be investigated. .
Maximum Distance of Stadia Reading established by offsetting
Measurement field notes show character of
of angles in triangulation for corners of group lots
of 1envth made with steel band chains......................... general rule for position of
govern adjoining corners

of lme when obstructed

of section line does not include road allowance governing one side only of line

on block and base line surveys group lot, connected to established

on ground, recorded in field book if deﬁcient to be repaired and corrected
Medical Expenses m prairie, governing one or both sides of line
Member of survey party, accident to in settlement surveys, where established
Meridian Outlines in wooded bluffs in pr airie

connected by instrument line information re ‘‘lost’’

instructions for erecting

contract rate for survey of
drawn from base lines may be destroyed by surveyor if authorized
drawn south from first correction line.. not made on road or trail

not placed in exposed positions

to be accurately chained
to be resurveyed or retraced in certain cases................... not placed in Indian reserves
Meridians, “‘obliterated’’, definition of
central, bearings referred to “‘obliterated’’, how shown on plan
names of initial : “‘obliterated’’, restoration of
observations on ofi group;iand settlementlots s o e e 168
reference, only one in general | of public higchway 129, 130, 131, 170
of town site

value of convergence of
Meridional Section Lines old style to be replaced by new

in first system, bearings of on base line in settlement survey

in third system, theoretical bearings of on correction lines

limits of closing error ), on correction lines, fourth system

subdivider to calculate bearings...........o.ciiiiiiiiin. 96 on jog, not erected by outline surveyor
Method on lines adjoining Indian reserves

on lines closing on defective outline

144 on one limit of highway omitted
265 ‘ on opposite side of correction line recorded in notes
286 on outlines govern subsequent subdivision

“breaking'’ chain
of making traverse survey <
of measuring block and base lines.....................c... 260,

of turning Ll\"le at block corner
of using ulmometor 263 on rear line of settlement survey
on retraced or restored line shown in black on plan....

Micrometer,
eyepiece, for turning deflection angle on base lines 285 on road allowance along Indian reserves 102, 150
273 on road allowance between systems 21, 101, 150

ey eplece used to set instrument in meridian. .
eyepiece, value of one turn of 275 placed on line between sections when there is no road allowance 149
may be used to check triangulation 265 placed on west and south limits of road allowance

145 settlement survey connected to established

table to be prepared
to be tested for use on traverse 145 shown in field notes
145 single row on line

traverse for area only !
used to correct azimuth of base lines 279 to be established on islands
104 to be restored by surveyor

Mineral Claim, connection with.
town site connected to established

Minerals, : : :
description, ete., given in report 242 witness, see ‘‘witness monuments’’.

noted by explorer
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CLAUBE.

Mound and Pits ;

for quarter section corner same as for section corner........... 163

e Ly o s B T G A D ot e e e 158

L O O S e e o e et i e s e e £ Syl 155

omitted at quarter section cornerin marsh.................... 153
Mound

L B o R e i B T b T o G B T B e 0 A B A e B A A s 155

L O D b B B D Bl 6 O B T R RS N o A sy s 156

omittediinypraiTie e b brmth i Ml KRR S R e 162

OnipitS placetiattall cOmners o R e e A

Yel BtV eDOSITIONS OIS DOS Giar Cli e e S e o ek e 160, 161

E0ETe B0 L EhErEIRION Glona o006 0008000000600 65000656 060068650 154

sides of, diagonal to cardinal points...........cooouveiennne. .. 160

BldeRISquUaTeRtolcardinal DO St e RO 161

witness, see ‘‘witness momuments’’.
Names

offstreets It oW site  E S e e e 55

of surveyor and party in field book.............oooiiininin... 236

offtraversedilakesiand) IV TSt it ot sl e b s 146
Natural

boundaries of town lots to be traversed........................ 124

feature  orouDIlOLICONNECHEARt0 i sl e ol e sl et s 123
Navigable Waters, townsite on..............ccoovuiriniienerennnnnn.. 56
Newspapers, notice in, of proposed resurvey.. 198
North and South Outlines run by subdivid 94
Note Book of observations, original to be returned.................... 281
Notice in newspapers of proposed TeSUIVeY ... .......coeeueunenennen... 198
Numbering

S i e e e B T S e e ey 8

O EOTEATON NG 5000000060 000660660006060006008000000006 056360 9

oftfifthisystemitownShIDS s e e 41

of fractional townships and ranges........................ S 20

OO DO L o e o o e P e 48, 119

oNqUarterGUanteriseciTons s e e SIS e 11

O D G o e o b B B DD e e i el 2

GO N 6008 005506505 0n 600 a0 0000860 00ba 0000 600 aats 43

ol streetsintaitowinisite B eu R e O N s 55

Of o Bl OB e e e e 58

e e e e e e e e 59

of townships and ranges. . 4
Qaths Of (CHAIMICIN. ... .o oo ool s e siobs st o e 73, 250
Oblique Line cut from trial line t0 post...........ovveerernenen... 77, 99, 112
Obliterated Monuments,

definitIonlof A it S s T S e 192

howish opynioni Dl an s e el S e 225

TeS 60T A bIOM O L R s e h s e 196, 19
Observation, see ‘‘astronomical observation’’.
Obstruction

of block outline by large lake, €tC........ovvuverenrnrenennnn. 81, 266

TolsUTVeyline, N oWADASSE e e s et et 75
Offsets,

deduetIont or I mE I C eI e S s 325

from trial lines on retracement SUIVeY.............o.oveuenn... 199

Tengthiof Mon i TV eT O SULVOY o, i B e

on traverses, not paid for...........

right angled for passing obstruction.

G T T E SO E s 5500500066066 6600800 6000 Ga0a 8066 etaEEo N

tolbe et gt an g es s s A L S

vormid dlefoftrver SEn e s e e

U T TG Rl S el c s s ao e REl i (e

INDEX TO INSTRUCTIONS. XXV
CLAUSE.
Offsetting
base line in Settlement! SULVEY . . .« . v« ieeisioeiscis o ieisinle sialeiaalnie o 44, 114
base line, method recommended....................coouvun... 284
instrument to correct azimuth of base line 279
posts from trial lines 89
postsinot allowed in EOTWD SIEe. ... ivieeions oeoie s e oteiois ol e ataloia s 124
postsnotiallowed on OWtliNess. i s sieie aoieiotels ol b 94, 112
postsioffihighway e Rl e o s 129
quarter section post, when allowed......................... 77, 99, 112
Old Style Monuments to be replaced by new....................... 194
Omission of traverse by SUrveyor..............ooooieror i 147
Openings in Woods showninnotes.................................. 316
Order for Posts to accompany instructions.........................0 339
Original I'ield Notes,
correctionsitolberapplicdi o NS SN ST § R, 235
evident errors corrected by surveyor...................oooo.... 235
faiTICODYi SENt foT e COTAl  Fia e N e 235
note book of observations returned............................ 281
Outfit
tolbelstoredRinlone Dl aice s P e 307
unserviceable articles to he 801d.........oventiineiniesasnnnnn 307
Outline,
diagram of, supplied to subdivider................ccouvuii... 92
extraTabeif oL s e e e e e e S e 322
northiorisouth; paidforonlyionce i e e 319
north or south, to be run twice.............. oo, 7112
procedure in case of error in survey of......................... 195
Surveysiifinalire Turna o He ey S S 250
Overchargel by contracton: i vt U B SRS 314
Owners of Lands Patented to consent to correction.............. 195, 197
Patented Lands,
TS GIOTere S RN (D060 050600 0068 8805006680056 50 5 50 ok o 197
owners to give consent to correction........................... 197
Pay ISt  Eormi 4B m DI el e St s e e 308
Payment
in advance to surveyor on contract........................ ... 333
of ProgressiaccoUNtS t0 SURVEYOT. . -« it e oo ot e o 334
madeilbyichequerait e et SN e S S i e 336
not made for unnecessary cutting.............................. 316
stopped on unfaveourable report by Inspector................... 253
Perceptible Changes inbank........................ ... ... .. 135
Personal Service account, Form A............. .. . ... .. .. . 308
Personal Survey,
meaning of, as used in AfRdaVits. . ... .o uieie s 247
requiTe s TOmYCONTTaACTOTE T ol L S 330
Petition
for correction survey to be sent to Department................ 197
fORTeSULVEy it ot epies Blls sl i liie S el SO s 198
Pickets
marking instrument stations on outlines....................... 88, 93
needinotibelperfectlyistraimhite ot 283
Pits
andimoundiinEwo0ds, TAtes fOT it 324
T COTNETSHin| DRAITICS T S N e e 157
deduction when not up to standard............................ 329
A eSCLi D IONTOL IR v s s M A P L 155
Inyprairiey TatesHorys o, SARDIEE Sty e el U Ol T 324
in prairie, relative positions of postsand.................... ... 162
injprairieinulesiasktolsize Netch i RO S 159
INW00dS,lone mayibe omitteds st 158
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INDEX TO INSTRUCTIONS.

CLAUSE.

Pits—Concluded. =i

in woods, relative positions may be altered....................
or mound placed at all corners. . .

when dug, field notes describe soil

Plan,

abbreviations used for monuments on
bearings on, referred to single meridian
bearings shown on

kinds of lines used on :
main object to identify boundaries
not to be obscured by details

note to appear on

obliterated monuments shown on

of fractional township

of group lot, information on

of group lot, title of

of highway, information on

of highway, title of

of settlement, information on

of settlement, title of..

of town site, information on

of town site, title of

of township, information on

of township, made in head office

of township, scale of

of township to show areas

origin of bearings, shown on

other than township plan, areas on
other than township plan, scale of
retraced or restored line shown on
rules for making

to be carefully plotted

to be checked by surveyor

when distances to water boundaries shown on

Plot of Traverse checked for closing errors
Plummet Line carried by chainman

Polaris

observed for bearings.....
programmes for observation on
star on vertical of

Position

Post

of stations on C.P.R. traverse
of monuments, general rule for

and pits in prairie, relative positions of

at centre of section

at northerly corner of mound

at quarter section corner, marking of.....

east or west of Principal Meridian, marking of
established by trigonometrical survey
general rule for marking

in centre of stone mound...

in settlement, marking of..

in town site

in witness monument, position of

instructions for shipping

iron, for corner monuments

iron, stored at certain places in West

iron, surveyor to account for those not used
may be offset from trial line

of group and settlement lots.......................
of public highway, marking of

INDEX TO INSTRUCTIONS.

Post—Concluded.
on correction line, marking of
on line hetween two systems, marking of
on road allowance adjoining Indian reserve, marking of
order for, to accompany instructions
placed in correct position.
witness, marking of

wooden, for public highways

wooden, for quarter section corner

wooden, for section or township corner
Power of Attorney
Prairie,

pits at corners in

relative positions of post and pits in

rules as to size, ete. of pits

witness monument in
Preliminary Survey of settlement
Preparation of Returns, ration allowance during
Pl‘incipa_l Meridian, marking of posts east or west of
Production of Block and Base Lines, method recommended

CLAUSE,

Programme for azimuth observations on base lines and meridians. . . . .

Progress
accounts sent in by surveyor
reports

_sketches of correction survey sent to Department
Provincial Statutes considered in laying out town sites
Public Highway, see ‘‘highway’’.

Purposes of traverse surveys

Quarter Quarter Sections, area and numbering of ......... ... .....

Quarter Sections
adjoining correction lines, depth of
adjoining first base line, depth of
adjoining first correction line, depth of...............
adjoining western boundary of first system township
adjoining north or south outline

99

at correction line, depth of when initial meridian intersects jog. 15, 95

dimensions and areas of

east of initial meridian, deficiency in..
fractional, area must be obtained before disposal
how made fractional

in fourth system, area of

in fourth system, dimensions of

iron posts for corners

on east and west lines are equal

100

postsimayiberofise Grasu e i EE e e e 77, 99, 112

when considered as surveyed

witness monuments at corners

wooden posts for corners
Quartering of block in first system
Railway Beit,

fourth system used in

how surveys are carried on
instructions for surveys
limits of
outer limit shown on maps
3 surveys based on C.P.R. traverse
Railway Survey connection with
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CLAUSE,
Ranges,
fractional, adjoining initial meridian
fractional, between systems
fractional, numbering of
of townshlps

VAT @O @ 10T SR SR IIIK06.6.6.0,0/0 6.0 00.0/6.0.0.60.00 0856608000000
for cutting line through woods
for cutting very long or very short section line................
for determining bearings
for erecting monuments of various kinds
for line across marsh or open water
for payment of men, fixed by instructions
for resurvey of section lines
for section lines over rough ground
for section lines presenting unusual difficulties
for statutory declarations
for subdivision of township
for surveying section lines
for surveying township outlines
for traverses
Ration Allowance
for assistant
for member of party
for surveyor employed by the day
for surveyor while preparing returns
special for hotel expenses
Rear Line of Settiement, survey of
Record
of observations for time
of observations in different quadrants for azimuth........277, 278 281
Reduction of azimuth observations
Reestablishment of lost corners to suit conditions
Reference Okbject, distance of
Remumneration for information re lost monuments
Report
by surveyor at least monthly
general, forms part of final returns. .
of Inspector of surveys, procedure if unfavourable..
of Inspector of surveys, recommending extra payment
of subdivider on township
on township to deal with certain subjects
on timber by original subdivider
sketches to accompany progress
surveyor of block and base lines to furnish general.............
to Department when large error is discovered
Requisitions
for forms to be sent in by surveyor
for iron posts
for railway tickets furnished to surveyors employed by the day 296
Restoration
of monuments by surveyor
of obliterated monuments
survey, definition of
survey, how shown on plan
Resurvey,
definition of

if error at correction line exceeds limit..............c.ocoiuinnn.
of lines closing on corrected corner
of section lines, rates for

INDEX TO INSTRUCTIONS. XXIX

CLAUSE.
Resurvey—Concluded.
or retlacemcnt observatlons on

Retracemcnt
107 et b DV T L0 D 00 /0 0 b 5 0 B 0 1 1 B PO £ Gy s
definition of

how shown on plan

of Indian reserve boundaries. .

of surveyed lines when necessary

see also ‘‘resurvey’’.

to locate obliterated monuments

traverses on

when large error in patented lands
Returns I'inal,

correction of

errors in
examination of by office staff
for survey of outlines
for surveys other than township subdivision
for township subdivision
immediate preparation of
not accepted if careless
not sent back to surveyor after full examination
of corrections, supplemontary to be made by surveyor.......
Right Angled Offsets for passing obstruction
Right Bank of river, how distinguished
Rights of riparian owners
Riparian Owners, rights of
Rivers,

width to be measured
Road Allowance
along correction lines, limits run separately
along correction lines, variation in width of
along Indian reserves
between systems, posting of
in first system, width of, etc
Inifourthisyaten aWIdt hiof et e e e e
inithirdisystem) width ofete b s
monuments on west and south limits
not included in measurements
of theoretic width
section lines surveyed along
to be ruled in field notes

improvements to be left in road allowance
in settlement survey
BZES  see “highway’’.
Rough or Hilly Country, contract rates for. .
Route for reaching township
Rules for making plans
Salary of surveyor employed by the day
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CLAUSE.

Scale

of plans other than township plans.......................c.ou0

of township plans

of traverse plots
Second System,

area covered by

township, subdividing of
Section,

corner in railway belt, how located from C.P.R. traverse......
corners, iron posts for
d1v1ded into quarter sections
divided into quartel quarter sections. .
numbering of
width of

Section Lines,
across block surveyed without instructions
definition of
field notes, complete and on separate pages.......
how described
over rough ground, rates for
rates for
rates for resurvey.. :
rates when plesentmo “unusual difficulties

rates when very long or very short..

theoretical bearings of, first system
theoretical bearings of, third system
to be entered in order
to be run across islands
to be surveyed along road allowancesonly.....................
total length of, in township
when classed as rough or hilly

Settlement Survey,
area of lot and direction of boundaries.........................
assumed bearings 115
base line.. .44, 114, 115
compass survey and plehmmaly sketch ...................... 11
connected to previous survey
information on plan
marking of posts
monuments of
monuments on base line
monuments, where established
numbering of lots
observation in

scale of plan
title of plan..
traverse of front of
Settlers
claims, inquiry by surveyor
declarations, taken by surveyor
improvements shown in field notes
Shallow Lakes, not traversed
Shore,
definition of, as used in Irrigation Act
see ‘‘foreshore’.
Sidereal Pocket Chronometer
Skeleton Diagram in field notes
Sketch Map, compiled from report of explorer........................

INDEX TO INSTRUCTIONS. xxx1

CLAUSE.
Sketches
by surveyor indicating good land around shallow lakes 2
PR OSSN S ik S o B TRl 209, 334
(O RN Y N0 ORI NI 055 50,080 6 G 1 6.6 06 56 6 8065 6660 460a s "05 (e)
of unfinished work returned by surveyor ¢
glo#)c, angle measured with clinometer in chaining
Soil,
classification of
degeribed whenipitsiareidum o . e 205 (J)
description of, in report,
field notes give nature of
nature of, noted by explorer
Specimen of part of field notes of block survey, explanation of
Spring Balance used with subsidiary standard
Squatters’ Declarations to be accepted
Stadia, Stadia Traverse, Stadia Rod, etc
Standard Measure see ‘‘Subsidiary Standard’.
Statement of disposal of outfit
Station on Highway, definition of
Stationery, allowance for
Statutory Declarations,
by surveyor to accounts
form part of final returns
obtained from settlers

quarries,
Streets
and avenues in a town site
in adjacent subdivision produced into new subdivision
inttownisiteydistanceibetween it e
in town site, naming of
in town site on navigable water
to be connected with boundary of quarter section..............
Striding Level
formula for correction to
value of one division of
Subdivider
calculates bearings of meridional section lines
checks closing of blocks
compares chainage
instructions to, include diagrams of outlines
makes report on timber
makes report on township
runs north and south outlines
takes observations for azimuth
to resurvey or retrace outlines in error
uses instrument stations on outlines
Subdivision, authorized and legal
Subdividing
of first system township
of second system township
of third system township
of fourth system township
of fifth system township
township, general rule for
Subdivision Surveys,
account to be given in field book
final returns
limits of closing errors
of township, rates for
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Subsidiary Standard
to be used frequently. ... Surveyor Employed under Contract,
used only for testing chains ilrnGes
Sundays, payment for, to surveyor employed by the day not paid for unnecessary cutting
Supplementary Returns of corrections 2 not paid for trial lines
Surface of Country to furnish bond
G O N TN 0656100606 06695 6505 6660066050060060006000 205 (h) to make survey in person
description in report 242 to own certain instruments
noted by explorer Surveys Laboratory,
Surplus, see ‘‘deficiency”’. s determines value of one division of striding level
Surgical Expenses 3 ‘ . determines value of one turn of eyepiece micrometer. ........ ..
Surveyor Surveys
corrects work below standard in mountains, instructions may be departed from 3
gives name on first page of field book intrailwayabelt s e s e e e e 106, 108
gives names to traversed lakes and rivers made according to law and instructions......... ... . vl

inquires into claims of settlers not undertaken without instructions

makes survey in person . of Dominion lands are astronomical

makes supplementary returns of corrections other than outline £nd subdivision, final returns

may be employed by the day................ under contract, by surveyor in person

not to give advice to settlers under contract, procedure on receipt of unfavourable 1eport
not to omit necessary traverse from Inspector

of base lines furnishes general report. .. .. | under contract, to be inspected

of base lines places posts in correct positions | Systems of Survey, names of

of block outlines owns certain instruments Table of Corrections for slope for block sury
of outlines to compare chainage Temperature,

pays for posts not accounted for changes in, affect chainage............
prepares returns immediately

repairs and corrects deficient monuments
repairs breaks in chain

reports at least monphl‘y

reports error in previous survey

CLAUSE.

Y S se Co e

post at correction line

responsible for accuracy of survey and returns Testing of Chainage on outlines.............

to check returns ; Theoretical Bearings of section lines
to inform Department of his address 37 | Thermometer used in chaining

to make requisition for forms o { Third System,

Surveyor Employed by the Day
accident to
actual expense allowed in special cases
advances to

area covered by

instructions drawn up for.

road allowances i

3 theoretical beari

allowance Ior CATND) € CIULDSZE S e s faik fshete o Rt ks o/l sterehutatelte 300, 301 township, subdivic

allowance for stationery 303 western limit of

assistant to b | Tidal Waters, .

disposal of outfit lands on, bounded by high water mark
forms for accounts line to be traversed

hire of men allowed c Timber
instructions for closing operations

keeps diary

makes report

method of reckoning field time

owns certain instruments ! report by original subdivider of township
owns and furnishes camp equipage reports form part of final returns
payment for final returns } Time Gbservations

payment for Sundays 92 Title
ration allowances

ration allowance while preparing returns

salary of

statement e iron posts

statutory declaration to accounts

to report unfinished work

transport

berth or reserve, subdivider may recommend
description of given in report
explorer to give description of
field notes give particulars of

of plan of group lot. .
of plan of highway
of plan of settlement
of plan of town site
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CLAUSE.

aphical 3
ook (})escription of country in field notes
features, definitions of
h
Topograol; sgctiuns sketched in field book
on block surveys, error in chainage
Town Bloeck,
definition, ete. .
number of lots in
t
o I;:;.tsu’l‘&l boundaries to be traversed............
numbering of
Town Site, )
adjacent streets produced into..............
angles of streets and avenues
connected to established monuments..........
dimensions of lots in :
directions of streets and avenues in
distance between streets and between avenues.................
half street along boundary of.......................
how distances are expressed..............
how made
information on plan of.
jogs avoided in streets..
lanes to be laid out in
laying out of 5
marking of posts in o
method of laying out may be modified
naming of streets in .
numbering and dimensions of blocks in
numbering of lots in ;
on navigable waters, streets in..
posts in : .
Provincial Statutes considered in laying out
scale of plan..
title of plan
Township } :
chords, theoretical bearings of.
corner at correction line, error in
corner, deflection of base line at
corner, iron post for
corner, turning angle at
divided into sections
fractional at junction of systems
fractional, numbering of
how boundefd
laying out o
linyes %rojected by base line surveyor to pass obstruct
marking outlines of
numbering of ongac
of fifth system, subdividing of
of first system, dimensions of
of first system, subdividing of
of fourth system, dimensions of
of fourth system, subdivjdmg of
of third system, dimensions of
of third system, subdividing of
outlines, extra rate for
plan, information on
plan made in head office
plan, scale of

60, 124, 1

59
56
71
61

INDEX TO INSTRUCTIONS.

'Township— Concluded.
plan to show areas

for*use on block outlines
method of setting for traverse survey
or level, used as collimator
Transport
of party of surveyor employed by the day
expense account,
Traverse,

hub, definition of

line along tidal waters. . . . .
line in river, shown on plot
line to be traversed for lake or river................. ... 5 Sl
notes entered in field book.............

not to be omitted by surveyor.......

not made of shallow lakes and marshes

of bodies of water that have changed

of certain rivers

of lake within quarter section
of lakes over ten acres

of one or both banks of river

of water boundary of group lot................
of water front, purposes of

on retracements and resurveys

plot, information on

plot, to be on tracing linen

survey, as affecting ownership of lands

survey, closing error......... ..

survey, compass used as check. . ..

survey, connected to subdivision survey 143
survey, not accepted unless field work properly done......... ..
survey, number of points to be fixed.........

survey, setting up instrument on

survey, public hichway run as

survey, purposes of

survey, rates for

to be plotted on suitable scale

to connect limits of group lot. ..

with stadia or micrometer for area only

Traversed Lakes and Rivers named by surveyor
Trees,

what trees are blazed and how
see also ‘‘bearing trees’’.

Ti‘_el‘nch.. Witness, dimensions of
Trial Line,

allowed on retracement survey
more than fifty links from corner
not paid for

................ 77, 89, 99,

XXXV

CLAUSE.

» 199
144

319
112
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CLAUSE.

Trial_Line—Concluded.

16 e TUNI D COTUAIN CAEE | (are tors s e et e slel tilaturaba alela s o) mlskaiaieis oiakers s 89

within fifty links of corner 77, 89, 99, 112
Triangulation

for passing obstruction b

on block surveys, checked by another measurement 265

rates for line measured by 317

used on base lines if ground much broken b 200
Trigonometrical Survey,

used for locating section corners in railway belt 109
True Line opened when closing error exceeds fifty links 77, 89, 99, 112
Two Sets of Monuments on correction line in fourth system
Unnavigable ]

rivers, traverse of 137

waters, ownership of bed of 136

waters, rights of riparian Owners upon......................... 136
Unfinished Work to be reported by surveyor 307
Value of Improvements on transferred land fixed by surveyor....... 197
Variation in size of townships s 6
Vouchers in duplicate to be attached to accounts..................... 308
Water

amount, quality, etec., given in report 242

and water-power, data given by explorer.......... 249

boundaries, when distances to are shown on plan 227

boundary of group lot to be traversed 122

front in settlement 117

front, purposes of traverse of 133

power, data given in field notes and report 242

surrounded by woods, rates for line across..................... 317

unnavigable, lands bordering upon 136
Weather unsuitable for observing 111
Western Outline of township, bearing of 66
Width

of river to be measured
of road allowance in first system
of road allowance in third system
of road allowance, theoretiC. ..........uuitiiaaaaveanane. 83,
of road in settlement survey
Witness
monument, at quarter section corner
monument, certain positions unsuitable for
monument, distance from true corner
monument for corner of group or settlement lot
monument for inaccessible corner of group lot
monument in woods and in prairie
monument sornetimes supplemented by wooden post
monument to be shown in field notes 202, 205
monument when ereeted. . ......ooeeerneneenenaeno. ... 164,172,
mound, dimensions of
post for group lot, marking of
post for settlement lot, marking of
post, marking of
trench, dimensions of
Wooded Bluff in prairie, monuments in
Wooden Posts
for group and settlement lots...............oooiiaiin 168,
10 1010 0) BLS) LGV S NS 0 6 0 b cler 1 A 50 5 6165 9 810 0/ e S0 66 56 5 00 050 6.0
for quarter section corners
for township or section corner in marsh or slough
long, rates for
to be replaced by iron.....

INDEX TO INSTRUCTIONS.

contract rates for line through
line in, to be blazed

unnecessary cutting of, not paid for
witness monument in
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CHAPTER 1.
SYSTEM OF SURVEY.
GENERAL DESCRIPTION.

1. The Dominion lands are laid off in quadrilateral town-
ships containing thirty-six sections, each of six hundred and
forty acres or one square mile, subject to the deficiency or
surplus from the convergence or divergence of meridians, as
hereinafter mentioned, together with allowances for roads
in certain cases.

2. The sections are bounded and numbered as shown by
the following diagram:—

31 (32 |33 343536
30 | 20|28 |27126| 25
19|20 21| 22| 23| 24

W. E.
118 (1716 | 15]14 |13
708/]9|10[11]12
6,5|4|3]2]1

S.

Fig. 1. Division of a township
into sections.

3. The lines bounding a township on the east and west
sides are true meridians, and those on the north and south
sides are chords of the parallels of latitude passing through
the corners of the township.

4. The townships number in regular order, northerly
from the international boundary or forty-ninth parallel of
latitude, and lie in ranges which are numbered east and west
from a certain meridian line styled the Principal meridian,
and west from other initial meridians styled the Second,
(Fhind e meridians, according to their order westward
from the Principal meridian.
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SYSTEM OF SURVEY.

5. The Principal meridian passes about twelve miles west
of the city of Winnipeg in longitude 97° 27" 30" west
of Greenwich.

The Second meridian is placed in longitude 102° (very
nearly), the Third in 106° and so on, each initial meridian
after the Second being four degrees west of the preceding
one.

There is also the Coast meridian of British Columbia upon
which are based the townships of the “Fifth System,”
hereinafter described.

6. The sections are laid out of the precise width of eighty
chains on certain lines called*‘ base lines,”with a road allow-
ance adjoining each section, and the meridians between the
townships are drawn from such bases, north and south, to
the depth of two townships, that is to say, to the correction
lines hereinafter mentioned. The townships south of each
base measure therefore in an east and west direction more
than four hundred and eighty chains exclusive of the road
allowances, while those north of the base measure less than
this. The interval between any base line and the next
is equal to the depth of four townships.

7. “Correction lines” are those upon which the “jog”
resulting from the want of parallelism of meridians, is
allowed, or in other words, they are those township lines
running east and west, equidistant from the bases at the
depth of two townships. The interval between correction
lines is equal to the depth of four townships.

8. The first base line is the forty-ninth parallel of latitude
or international boundary; the second base is between town-
ships four and five; the third between townships eight and
nine; the fourth between townships twelve and thirteen;
the fifth between townships sixteen and seventeen, and so
on, northerly, in regular succession.

9. The first correction line is between townships two and
three; the second between townships six and seven; the
third between townships ten and eleven, and so on, north-
erly, in regular succession.

10. Each section is divided into quarter sections of one
hundred and sixty acres, or one-half mile square, more or
less.

11. To facilitate the descriptions for letters patent of less
than a quarter section, every section is taken to be divided
into quarter quarter sections each of forty acres, more or
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GENERAL DESCRIPTION. 5

less, and such quarter quarter sections are styled ‘“legal
subdivisions”’and are bounded and numbered as shown
in the following diagram of a section:—

N.

14 | 15

11 | 10

6 |7

&) |l 2

Fig. 3. Division of a section into
quarter quarer sections, or
legal subdivisions.

An authorized subdivision is any subdivision of land sur-
veyed under the authority of the Dominion Lands Surveys
Act.

12. Preliminary to the subdivision into sections of any
given portion of country, the same is laid out into town-
ships by projecting the base lines and the meridian outlines
from the base lines to the correction lines and connecting
by straight lines the township corners on the meridians.

13. In the case of the townships between the first and
second bases, the meridians are surveyed south from the
second base tc the first correction line, and thence south
to the first base line, giving the “jogs’ their theoretical
lengths.

14. In the survey of any township outlines or the sub-
division of any township, the surplus or deficiency found
on meridians when closing on the correction line is left
in the last quarter section adjoining said line; except on
meridian outlines closing on the first correction line, on
which outlires the quarter sections adjoining the correction
line are given the theoretical depth of forty chains. On
all the meridians of township one, the deficiency or surplus,
as the case may be, must be left in the quarter sections
adjoining the first base line or international boundary.

15. In the case of the fractional range adjoining an
mitial meridian, when the initial meridian intersects the
“jog” (that is when there is one more range south of the
correction line than north of it), the last quarter section
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on the meridian township outline surveyed from the south
is made of the same depth as that on the next meridian
township outline on the east. See Fig. 7.

16. On the township outlines, all township, section and
quarter section corners are marked at the time of the survey
and these corners govern in the subsequent subdivision o
the block or township. -

SYSTEMS OF SURVEY IN DIFFERENT DISTRICTS.

17. All Dominion lands are laid out in the manner above
described, but the number of road allowances between sec-
tions and their widths are not the same in all parts of the
country. There are also differences in the methods of
subdividing townships. Hence arise different ‘‘systems of
survey,” flve in all, styled the ‘‘first,”” ‘‘second,” &c.,
systems of survey.

18. The instructions hereinafter are drawn up for the
third system, but, unless otherwise expressly provided,
apply also to the other systems.

19. Since in all the systems of survey the townships and
ranges are based upon the forty-ninth parallel and the
initial meridians, and are not, on account of the varying
widths of the road allowances, of the same dimensions,
there occur fractional townships and ranges at the junction
of different systems.

20. The fractional township or range lying between two
townships or ranges numbered consecutively, but surveyed
according to different systems, is designated by the larger
number followed by the letter A, as for instance:

Township 19, A,
for the fractional township between townships 18 and 19
west of the Second meridian, and

Range 21, A,
for the fractional range between ranges 20 and 21 west of the
Second meridian.

21. The line between two parts of the country surveyed
according to different systems is established as a correction
line, that is to say, posts are planted on both sides of the
road allowance on such line, each row governing the position
of the boundary lines on its own side. Such road allowance
is one chain and fifty links wide, except in the case of the

SYSTEM OF SURVEY IN DIFFERENT DISTRICTS. 7

dividing line between the third system of survey and the
fourth system in force in the ‘‘railway belt” in British
Columbia hereinafter described; here the road allowance
between the systems is one chain wide. Between the
fourth system and the fifth system no road allowance is left,
but two sets of monuments are placed on the line dividing
the two systems to govern the corners of townships, sec-
tions and quarter sections on each side respectively.

FIRST SYSTEM OF SURVIEY.

22. In the first system of survey there is aroad allowance
of one chain and fifty links on every side of a section.

23. The township, therefore, measures on each side four
hundred and eighty-nine chains, subject to the deficiency or
surplus resulting from the convergence or divergence of the
meridian outlines.

24. In the survey of the township the deficiency or sur-
plus resulting from the want of parallelism of the meridians
is set out and allowed in the range of quarter sections
adjoining the western boundary of the township. It fol-
lows that generally the lines bounding sections on the east
or west sides are not meridians, but lines parallel to the
eastern boundary of the township. All quarter section
sides are theoretically forty chains, except in the western
range of quarter sections of a township and in the sections
adjoining a correction line which are subject to the dis-
crepancies of the survey.

25. The operation of the first system of survey is restrict-
ed to the area bounded as follows, viz. :—

To the south by the international boundary line, to the
west by the Second meridian, as far as the eighth correction
line; by said correction line as far as the meridian between
ranges twenty-eight and twenty-nine west of the Principal
meridian; by said meridian between ranges twenty-eight
and twenty-nine, as far as the seventh correction line; by
said correction line as far as the meridian between ranges
seven and eight east of the Principal meridian; by said meri-
dian between ranges seven and eight as far as the shore of
lake Winnipeg at the point where it intersects the east boun-
dary of township nineteen, range seven; by the shore of lake
Winnipeg and the southwesterly bank of the Winnipeg
river as far as the fifth correction line; by the said correc-
tion line as far as the meridian between ranges ten and
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eleven east of the Principal meridian; by the said meridian
betweep ranges ten and eleven east as far as the third
correction line; by the said correction line as far as the
eastern boundary of the prevince of Manitoba; by said
eastern boundgry as far as the international boun&ary line.

Also township 44, range 21; townships 45, ranges 21, 22
26, 27 and 28; township 47, range 24; townships 46 and 47,
ranges 25, 26, 27 and 28; townships 48, ranges 24, 25 and 26’
and that portion of township 48, range 27, lying south of thé
Saskatche\yan river, all west of the Second meridian.

Townships 42 to 47 inclusive, range 1; and townships 43
and 44, ranges 2 and 3, west of the Third meridian.

SECOND SYSTEM OF SURVEY.

26. The second system of survey is similar in all respects
to the first system, except in regard to the deficiency or
ls'urplus1 fr(})ln?t t(}lle cogvergence or divergence of meridian out-
ines which is distributed equally among all ; i
asin the third system. : b

7. The operation of the second s i

: abi ystem of survey is re-
stricted to townships 1 and 2, ranges 1 to 8 inclusive};ftown-
ships 19 to 30, ranges 1 to 12 inclusive; and townships 27 to
30, ranges 13 to 16 inclusive; the above ranges being all west
of the Second meridian.

THIRD SYSTEM OF SURVEY.

28. The third system of survey covers all the territory not
expressly reserved for the other systems.

29. Road allowances of one chain in width are allowed
along each section line running north and south and along
every alternate section line running east and west, that is
along the north and south boundaries of the town,ship and
along the second and fourth section lines north of the south
boundary of the township.

30. The township, therefore, measures along its east and
west boundaries, four hundred and eighty-three chains, and
along its north and south boundaries four hundred’ and
eighty- six chains, subject to the deficiency or surplus from
the convergence or divergence of meridian outlines.

31. The deficiency or surplus from the convergence or
divergence of meridian outlines is distributed equally
among all quarter sections involved, so that the lines bound-
Ing sections on the east and west sides are theoretically true

FOURTH SYSTEM OF SURVEY. 9

meridians, and those on the north and south sides are
parallel to the north and south boundaries of the township.

32. In the survey of township outlines, the surplus or defi-
ciency found on meridian outlines when closing on the cor-
rection line is divided equally between the quarter sections
adjoining that line, except in the case of the closing on the
first correction line where the surplus or deficiency, as above
stated, is carried to the first base line, or forty-ninth parallel

of latitude.

FOURTH SYSTEM OF SURVEY, OR SYSTEM OF SURVEY IN
RAILWAY BELT, BRITISH COLUMBIA.

33. The system adopted for the survey of the lands with-
in the belt of twenty miles on each side of the Canadian
Pacific Railway in British Columbia, is the third system,
modified by adding to each quarter section of one hundred
and sixty acres, an allowance of three acres for roads, in-
stead of locating this allowance along section lines.

34. This allowance is provided for by making each quarter
section on the base lines forty chains and fifty links, and on
the meridians forty chains and twenty-five links.

35. The dimensions of the townships are therefore the
same as those in the third system of survey, namely, four
hundred and eighty-three chains north and south, and four
hundred and eighty-six east and west. Since the townships
of the third and fourth systems are based upon the forty-
ninth parallel and the same initial meridians, there is no
fractional township or range between them where the
systems adjoin, but the northern boundary of the fourth
system township coincides with the southern limit of the
road allowance on the southern boundary of the third
system township adjoining it to the north, and the eastern
boundary of the fourth system township coincides with the
western limit of the road allowance on the western boun-
dary of the third system township adjoining it to the east.

36. In the fourth system of survey only one line is sur-
veyed along a correction line and on this are placed two sets
of monuments marking respectively the corners of town-
ships, sections and quarter sections north and south of the

line.
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37. The correction line is established by projecting the
meridian outlines from the base lines on each side of the
correction line, and dividing the surplus or deficiency
equally between the quarter sections on each side of the
correction line. The corners thus established for the
townships south of and adjoining the correction line are
joined by straight lines, upon which are placed the posts
marking the township, section and quarter section corners
for townships on both sides of the correction line.

The directions for the survey of township and section
lines may in the mountains, have to be departed from, but

must be adhered to as closely as the nature of the ground
will allow.

38. In the case of these correction lines the rule prescribed
for reestablishing lost corners on a township outline (see
clause b, subsection 1, of section 66, of the Dominion Lands
Surveys Act) is modified in that the straight line joining the
corners of the township south of the correction line must
govern the alignment of the posts.

39. The western limit of the third system follows the sum-
mit of the Rocky Mountains, which is the boundary between
the provinces of Alberta and British Columbia, except be-
tween the northern boundary of township 25, range 15, and
the eastern boundary of township 31, range 19, west of the
Fifth meridian, where the following lines separate it from
the fourth system, namely :—

That part of the northern boundary of township 25, range
15, which lies west of the summit of the Rocky Mountains;
then, in succession, the eastern boundary of township 26,
range 16 to the seventh correction line; the seventh cocrec-
tion line as far as the southeast corner of township 27, range
17; the eastern boundaries of townships 27 and 28, range 17
the northern boundary of township 28, range 17; the eastern
boundaries of townships 29 and 30, range 18; the eighth cor-
rection line as far as the southeast corner of township 31,
range 19; the eastern boundary of township 31, range 19, as
far as the summit of the Rocky Mountains; thence northerly

along the said summit; all these ranges being west of the
Fifth meridian.

40. All Dominion lands to the west of the above described
boundary are surveyed under the fourth system, excepting

the territory in which the fifth system, hereinafter described
is in force.

FIFTH SYSTEM OF SURVEY. Ll

FIFTH SYSTEM OF SURVEY.

4i. Certain townships in the railway belt in the lower
valley of the Fraser river were surveyed by the provincial
government according to the local system of survey,
previous to the transfer of the lands to the Dominion. The
townships are six miles square and are divided into
thirty-six sections, as in the other systems. There are no
allowances for roads, except in townships 12, 40, 41 and 42
where road allowances were laid out at the time of survey
on every side of each section. The basis of the system is
the forty-ninth parallel and a meridian which passes near the
junction of Fraser and Pitt rivers. This meridian is ?alled.
the Coast meridian. The townships are individually
numbered, and not according to the g(einc_ml iystemf of
townships and ranges. The common esignation of a
townshig is ‘“Township No.—, BV 2 or SaWECIVE
(east or west of Coast meridian). .

42. The boundaries of the fifth system are as follows:—
Beginning at the point where the eastern boundary of town-
ship 25, E.C.M., intersects the international boundary be-
tween Canada and the United States; thence northerly
along the eastern boundaries of townships 25 and 26,
E.C.M., to the northeast corner of said township 26; thence
easterly along the southern boundary of foownshlp 27,
E.C.M., to the southeast corner of said township 27; thence
northerly along the eastern boundary of said township 27 to
the first correction line of the Dominion lands system of
survey; thence westerly along the said correction line to the
Seventh meridian of the Dominion lands system of survey;
thence northerly along the said Seventh meridian to the
northern boundary of township 24, E‘C.M:, thence westerly
along the northern boundaries of townships 24, 21, 18, 15
and 12, to the southeast corner of section 6, in township 42,
E.C.M., thence northerly along the eastern boundaries of
sections 6, 7, 18, 19, 30 and 31, in said township 42 to the
northern boundary of said township; thence westerly along
the northern boundary of said township 42 to the southeast
corner of township 41, E.C.M.; thence northerly along the
eastern boundary of said township 41, to the northeast
corner of section 12, in said township; thence westerly along
the northern boundaries of sections 12 and 11, in said town-
ship 41, to the northwest corner of section 11, in said town-
ship; thence southerly along the western boundaries of
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sections 11 and 2, in said township 41, to the northern
boundary of township 40, E.C.M.; thence westerly along
the northern boundaries of township 40, E.C.M., and town-
ship 39, W.C.M., to the western limit of the forty-mile rail-
way belt; thence southerly following along the said western
limit to the international boundary between Canada and the
United States; thence easterly along the said international
boundary to the point of beginning.

SETTLEMENT SURVEYS.

43. Land bordering on any river or lake, or other body of
water, or on a public highway, and upon which settlements
are in existence, may be laid out and divided into lots of a
certain frontage and depth in such manner as appears desir-
able. In each settlement the lots are numbered, in regular
order from one upwards, each lot being given a separate
number. This system of numbering must be adhered to
even when a settlement is laid out in ranges, instead of
giving the same number to corresponding lots in the several
ranges.

44. The width of the lots in a settlement is laid out on a
line, called the base line, established near the front of the
settlement and perpendicular to the side lines of the lots.

The base line is offset when it is desired to change its
position, either for bringing it closer to the improvements or
for any other reason, without changing its direction and that
of the lot lines.

The base line is deflected when it is desired to change the
direction of the lot lines, the latter remaining perpendicular
to the base.

45. The side lines of a settlement lot are parallel lines
except at the places, if any, where the course of the base
line changes. Subject to the same exception, the rear
boundary of a settlement lot is parallel to the base line.

46. Boundary monuments are established at the inter-
sections of the base and rear lines by the side lines of the
lots.

47. A road sixty-six feet in width is laid out across the
settlement in the most convenient location, also such

further roads of the same width as may be necessary to
give access to every settlement lot.

-
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GROUP LOTS.

48. In remote parts of the country, separate lots, not
exceeding one hundred and sixty acres each, may be laid
out, each lot being designated by an 11}d1v1dual number,
by the number of the group to which it belongs and by
the name of the province or district. ' .

A group includes all thelots in a territory of convenient
SIZE‘). A group lot is in the form of a rectangle, the length
of which does not exceed twice the breadth. A departure
from this rule is allowed when the lot is bounded by a road,
the shore of a lake or stream, or by another lot, in which
case it is made as nearly rectangular as circumstances
permit. :

50. The breadth of a group lot fronting on a road or on
a navigable river or lake must not be made greater than
the depth. :

51. As far as practicable, the boundaries of a group lot
are straight lines running north and south, or east and west.

52. A group lot does not exceed one hundrgd and sixty
acres. When a larger area is to be covered, it is subdiv-
ided into such a number of lots that none exceeds one hun-
dred and sixty acres.

TOWN SITES.

53. A town site is made by the subdivision into town lots
of a section, group lot or settlement lot, or of portions

reof. :
thin unsurveyed territory, the land is laid out into sect-
ions, settlement lots, or group lots, before the survey of
the town site is commenced.

54. On flat ground, the streets and avenues of a town
site generally cross each other at right angles, but differ-
ent angles may be adopted wherever they are considered
preferable. : ;

As a general rule, streets and avenues are not made less
than sixty-six feet in width unless their number is so
increased as to provide means of communication at least
equivalent to the normal number of streets and avenues
sixty-six feet in width. :

The main streets and avenues may be made wider than
sixty-six feet, where it is anticipgted that the extra width
will be required for accommodating the traffic.
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Where it is presumed that the adjoining land will be
subdivided in the future, a half street or lane may be laid
out along the boundaries of the property.

When the parcel to be subdivided adjoins land previously
subdivided, a sufficient number of streets in the previous
subdivision are produced into the new subdivision, all
unnecessary jogs being avoided.

The direction of the streets and avenues is made to
conform to the natural features of the ground, the avenues
following what is expected to be the direction of the main
traffic.

55. Some systematic method of naming or numbering
the streets must be adopted. For instance, one of the
streets called “Centre Street’” may be laid out through
what is expected to become the centre of the town. The
other streets are laid out parallel to and are numbered from
Centre Street, the designation east or west, or north or
south being added to the number of the street, for indi-
cating on what side of Centre Street is the street in question.

The avenues are laid out and numbered in a similar
manner.

Both streets and avenues may be given individual names
when the surveyor’s instructions call for such names.

56. In a town site fronting on navigable waters, an
avenue or street is laid out along the shore, from which the
numbering of the other avenues or streets may commence.
It is advisable to make this avenue or street a wide one.

57. Lots are usually made sixty-six feet by ninety-nine
feet or fifty feet by one hundred and twenty feet or more,
but these dimensions may be departed from to suit the
ground or to comply with special requirements. In what
is expected to become the business portion of the town it
may, for example, be advisable to make the lots narrower
than those in the remaining or residential portion.

Except in special cases the distance between adjacent
streets is not to exceed five hundred feet.

When lots are made sixty-six feet by ninety-nine feet
the distance between the middle of two adjacent avenues,
when there is no lane at the back of the lots, is four chains;
between the middle of two adjacent streets it is
eight chains, except when avenues or streets are more than
sixty-six feet in width, in which case the above distances
are greater.
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~ When lots are made sixty-five feet or less in width, access
is to be provided to the rear of every lot by a lane not less
than twenty feet in width.

58. A town block is the land comprised between two
adjacent streets and two adjacent avenues. With lots
sixty-six feet by ninety-nine feet it is seven chains in length
and three chains in width, provided no lane is laid out.
With lots of a different size, the dimensions vary. A block
five hundred feet in length by three hundred and twenty
feet in width can be divided into two tiers of lots with ten
lots in each tier, separated by a twenty foot lane, the lots
measuring fifty feet by one hundred and fifty feet.

Blocks are numbered in regular succession and every
block must have a distinet number or symbol.

59. A block is subdivided into fourteen town lots when
the lots are sixty-six feet in width and into twenty town
lots when the lots are fifty feet in width. When lots are
made smaller the number in each block may be increased
to make the block of normal size.

The lots in a block are numbered in regular succession
and every lot must have a distinect number or symbol.

60. Iron posts are planted at all lot and block corners
unless the surveyor is otherwise instructed.

61. The method of laying out town sites is modified to
swt circumstances as appears desirable. In any of the
provinces due attention must be given to the provincial
statutes and regulations governing such surveys.




CHAPTER I1.
FIELD WORK.
DIRECTION AND MEASUREMENT OF LINES.

62. The surveys of Dominion lands are astronomical,
that is to say, the direction of the lines is referred to the
astronomical meridian. The use of the magnetic needle
for running such lines, or the limits of townships, sections
or lots, or for establishing the boundaries of property of
any kind or for ascertaining the courses of traverses in
subdivision surveys, is not allowed, but it may be used as
a check against errors, for sketching, and for work of a like
character.

63. For the purposes of these instructions, the terms
“azimuth’’ and ‘“bearing”’ have the following meaning:—

The azimuth of a point B from another point A is the
angle formed by the vertical plane containing A and B
with the plane of the astronomical meridian passing
through A, such angle being reckoned from north, round
through east, south and west, to 360°, east being 90°,
south 180°, west 270° and north 360° or 0°. It follows
that, except in the case of a meridian or the equator,
the azimuth of a straight line changes as the initial point
moves along the line and that a direction is not defined
by an azimuth unless the initial point is specified or implied.

The bearing of a point B from another point A is the
angle formed by the vertical plane containing A and B
with the plane of a fixed astronomical meridian, which
may or may not be the astronomical meridian passing
through A, such angle being reckoned from north, round
through east, south and west, to 360°, east being 90°,
south 180°, west 270°, and north 360° or 0°. It follows
that a straight line has the same bearing at all its points,
but except in the case of a meridian or the equator, a
direction is not defined by a bearing unless the meridian
to which the bearing is referred is specified or implied.

From the above it is seen that the difference between
the azimuth and the bearing of a line is that the azimuth
is the angle of the line with the meridian of its initial

16

DIRECTION AND MEASUREMENT OF LINES. 157

point, while the bearing is the angle of the line with the
meridian adopted for reference of all the bearings of the
survey.

64. All azimuths and bearings are recorded in degrees
and minutes, or degrees and decimals, as explained above.

65. All bearings in a township are referred to the astro-
nomical meridian through the centre of the township, or
in the case of a fractional township to the meridian
through the point which would be the centre if the town-
ship were a full one, that is to say the bearing returned
for any line within the township is the angle formed by
that line with the central meridian, such angle being
reckoned from 0° to 360°.

66. Under the above rules, the bearing returned in the
field notes of the subdivision for the western outline of a
township is the azimuth of such outline plus the conver-
gence for three sections. The bearing returned for the
eastern outline is the azimuth minus the convergence for
three sections.

67. In the subdivision of a township of the third system
of survey, the bearings returned in the field notes for the
meridional boundaries of sections would, if the survey
were perfectly accurate, be as shown in Fig. 4, calculated
for township 29. The bearing of the central meridional
section line would be due north. The bearings of the
meridional section lines of the easterly half of the township
would be west of north, and those of the westerly half
would be east of north. The other section lines would
be returned either as due east (90°) or due west (270°).
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first system of survey, the meridional boundaries
of IsI;cJEclil:ns, witl}ll the exception of the western outline of t{le
township, are parallel to the eastern outline. Were t ﬁe
subdivision of the township perfectly accurate, all the
meridional boundaries would be returned with the same
bearing, 359° 57/, or thereabouts. R
68. In subdivision surveys, the convergence of meridians
may be taken as one minute of arc to a section on the
international boundary. Thus the convergence between
the meridians through the centre of township one and
through its eastern or western limits, or the angle formed
by these two meridians, is three minutes, that is to say,
three times the convergence for one sectlon.' e
wnships farther north, the approximate value 1s
tallje(g ftr(())m thé) diagram in the Astronomical Fleld.Talples.
The exact value of the convergence for one range 1s given
in Table VIII of the Supplement, under the he’a’udlngs
“Deflection Sexagesimal” and ‘“ Deflection Demmal.‘ .
69. The point where an astronomical observation is
made for ascertaining the direction of the meridian must
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be located by the survey. Where necessary or desirable,
the bearings are referred to the meridian of a point other
than the point of observation by adding or subtracting,
as the case may be, the angular convergence of the meri-
dians.

The change of meridians is made by adding the conver-
gence to the azimuths when the place of the astronomical
observation is west of the meridian of the survey, and by
subtracting the convergence when the place of observation
is east of the meridian.

Let it be assumed, for instance, that in subdividing
township 121, an observation for azimuth is made at a
point S, Fig. 5, on the north boundary of section 23,
twenty chains west of the northeast corner of the section,
and that the azimuth of said north boundary is found to
be N. 90° 17/-4 E. This azimuth is the angle BSN
formed by the section line and the astronomical meridian
SB through the point of observation S. It has been
explained that all bearings in the township must be referred
to the astronomical meridian passing through the centre
of the township, which is the northeast corner of section
16. It follows that the bearing of the north boundary
of section 23 is the angle AMN formed by the production
SM of the section line with the astronomical meridian
CA through the centre, C, of the township. But the
difference between the azimuth BSN and the bearing
AMN is the angle between the two astronomical meri-
dians SB and MA, which angle is the convergence of the
meridians. By consulting the diagram of the Astrono-
mical Field Tables, the convergence of the meridians for
township 121 is found to be 1-5 minutes per section. The
distance of the point of observation, S, from the central
meridian being approximately 1% sections, the convergence
between the central meridian and the meridian of obser-
vation is 14 x 1-5 minutes, or 2-6 minutes. The bearing
of the north boundary of section 23 is accordingly found
by subtracting the convergence 2-6 minutes from the
azimuth 90° 17”-4, which gives 90° 14’-8 for the bearing.

70. The bearings of every survey are all referred to a
single meridian so that the angle of any two lines of the
survey may be given by the difference of their bearings.

A survey extending over such a distance in longitude that
the application of the above rule would be inconvenient may

37715—23%
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be divided into several portions, each with a separate merid-
ian, but the angular change in the bearings in passing from
one meridian to the next one, and the place where such
change is made must be carefully noted. .

71. Except in the survey of town sites, all lengths or dis-
tances are expressed in chains and links. In the survey of a
town site, the lengths may be either all expressed in feet or
all in chains and links, but in no case are both measures
used in one survey. Heights and depths are in all cases ex-
pressed in feet.

72. Measurements are made with steel band chains,
tested frequently during use by comparison with the sub-
sidiary standard of the surveyor. Steel bands provided
with means of adjustment must be corrected; in using
bands not so provided, allowance is made for the error.
Steel bands are very liable to break; this fact cannot be
impressed too strongly upon the chainman. In case of acci-
dent the surveyor should be provided with some means of
repairing breaks.  The subsidiary standard is not used on
field work, but is carefully preserved for purposes of com-
parison.

73. Previous to entering on their duties, the chainmen are
to be sworn according to the form below, and such oath is
filed with the returns of the survey: :

I, A. B., do solemnly swear that I will discharge the duty
of chaining and measuring with exactness according to the
best of my judgment and ability, and that I will render a
true account of my chaining and measuring to C. D,
Dominion land surveyor, by whom I have been appointed
to such duty. So help me God. (Signed) A. B.

74. In chaining over uneven ground, should the same be
so broken as not to permit of the full chain being levelled,
the measurement is made with such portion thereof as may
be easily levelled, and particular care is taken at such times,
in plumbing and dropping the pins, in order to obtain the
accurate horizontal measurement. ;

Lines over sloping ground may be measured either by
levelling the chain, as directed above, or by chaining
along the surface of the ground, measuring the slope with
a clinometer and applying the requisite correction.

75. In case the survey line be obstructed by a lake, p_ond,
deep marsh or other obstacle, the surveyor may pass it by
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right-angled offsets, or, if more convenient, ascertain the
distance across by triangulation. The angle opposite to
the base should be, whenever practicable, at least thirty
degrees. It must never be less than fifteen degrees. The
three angles of the triangle must be measured and recorded.

76. All lines established as boundaries in woods are to be
well opened out and to be further marked by blazed trees at
least at every chain on either side of the line. A tree is
blazed on three sides, namely, on the side on which the line
passes, and on the two adjacent sides. Blazes are to be
placed on the trees most likely to live and are not to be
omitted when there are trees more than two inches in
diameter within fifty links from the line.

77. Under the provisions of section 62, of the Dominion
Lands Surveys Act, the boundary lines of townships, sec-
tions, legal subdivisions, lots, &c., are declared to be the
lines defined by the mounds, posts or monuments placed or
planted at the angles thereof.

When the closing error of a trial line opened out in woods
is not more than the maximum error allowed for such a line,
the post may, except on township boundaries, be estab-
lished by offsetting without opening the true line. In
order that the post which has been offset may be readily
found, it is connected with the trial line by opening an
oblique line making an angle not greater than five degrees
with the trial line. Blazes are omitted from the last portion
of the trial line, the oblique line being blazed instead. Off-
setting the posts in this manner is, however, allowed only
when the trial line strikes within fifty links of the corner;
when the trial line strikes more than fifty links from the cor-
ner, the true line must be opened out, surveyed and blazed,
whether the discrepancy be due to an error in the outlines
or to any other cause.

Table XVIII. of the Supplement may be used for correct-
ing the trial line; it gives the deflection of a line for offsets of
from one to one hundred and forty-nine links at the end of
eighty-one chains.

The trial line run for the north or the south outline of a
township will seldom if ever strike the post at the opposite
corner. On such a line offsetting the posts is not allowed.
The line must be run again throughout its whole length as a
true line.
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Should a meridional section line closing on the north or
south boundary of the township strike more than fifty links
and not more than one chain from the corner, it must be run
again as a true line across the last section. Should the line
strike more than one chain and not more than one chain
and fifty links from the corner, it must be run again across
the last two sections; and so on adding one more section
for each increase of fifty links in the closing error.

Should the trial line run from a section corner along the
northern limit of a section strike more than fifty links from
the opposite section corner, the true line must be opened out
surveyed and blazed.

TOWNSHIP OUTLINES.

78. Whenever the nature of the country permits, the
first operation in laying out a given portion of country
for settlement consists in the survey of “blocks.”

In the first system of survey, a block contains four
townships being bounded by a base line, a correction line
and two meridians. The base line is first surveyed, then
the meridians, and the correction line across the two ranges
is surveyed, first as a trial line, then as a true line. The
block is “quartered” into townships by straight lines by
the township subdivider. Otherwise the manner of survey
is the same as under the third system, and since very
little of the territory in which this system is in force
remains to be surveyed, no further description of it is
necessary.

79. In the second system, the block contains sixteen
townships included between successive correction lines
and meridians four ranges apart. All the territory of
this system being already laid out into townships, no de-
scription of the method of survey of blocks is necessary.

80. In the third system a block embraces sixteen town-
ships, bounded by two base lines and the meridians, four
ranges apart, from them to the intermediate correction line.

The surveyor of township outlines divides the block
into townships by projecting the interior meridians of the
block, and surveys the other outlines of the townships by
joining the corresponding corners on the meridians by
straight lines, although this latter operation is generally
left for the surveyor charged with the duty of subdividing
the townships into sections.
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81. Frequently, however, mountains, large lakes, or
other natural obstacles prevent the survey of the block
as a whole. In such cases the interior lines of the block
are projected according to the general rules in so far as
they apply to the case.

82. The eastern and western exterior boundaries of the
blocks are broken lines, each consisting of two meridians
separated by the ‘“jog” at the correction line. The
northern and southern limits (base lines) are parts of a
polygon described on a parallel of latitude, by laying off,
as chords thereto, the successive township sides, forming,
as the case may be, the northern or southern outline of
the block.

83. The road allowances along meridians are in all cases
to be of the prescribed theoretic width. That the dis-
tribution of excess or defect is among the sections, and
is not applied to the roads, does not materially affect the
bearing of the north and south lines involved; the displace-
ment at the extremes—but two-thirds of a link on each
mile—being less than ordinary chaining is at all accurate
enough to indicate.

84. In surveying meridian exteriors the surveyor of
township outlines commences at one of the township
corners of the base line. He carefully measures one or
two miles of the base before beginning the subdivision
of the block; this enables him to compare his chaining
with that of the lines previously run.

85. The meridian is carried only as far as the correction
line where a temporary .post is left. The corresponding
meridian is then surveyed from the township corner on the
next base to the same correction line, and an instrument
line run connecting the two meridians. Where the jog
is short this line may be turned off at 90°, but where the
jog is forty chains or more in length account should be
taken of the convergence of meridians. The road allowance
is taken into consideration and the north and south closing
error is distributed equally between the two- quarter
sections adjoining and on each side of the correction line
so as to make both quarter-sections of the same depth.
The monuments for township corners are then perman-
ently established.

An exception to the above method occurs on meridian
outlines closing on the first correction line, on which
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outlines the quarter sections adjoining the correction line
are given the theoretical depth of forty chains.

On all the meridians of township one the deficiency or
surplus as the case may be must be left in the quarter
sections adjoining the first base line or internaional
boundary.

No monuments are erected by the surveyor of township
outlines between the township corners on the correction
line.

86. Any difference in the chainage of two meridians
causes corresponding deviations on the east and west lines
joining the same; great care must therefore be bestowed
on the measurements and every precaution taken to ensure
aceuracy.

87. In running across a block between two base lines or
in establishing a meridian outline from a base line to the
correction lines on both sides, the surveyor must observe for
azimuth at least once upon every meridian.

88. Surveyors of township outlines are requested to
plant firmly and carefully the pickets marking their instru-
ment stations near the township corners, so that the sub-
divider may readily obtain the correct direction for start-
ing his lines.

SUBDIVISION OF TOWNSHIPS.

89. A township is subdivided by first projecting the
meridians, and then joining the corresponding section
corners on them, first by trial and then by true lines.
Table XVIII of the Supplement may be used for correct-
ing the trial line; it gtves the deflection of a line for offsets of
from one to one hundred and forty-nine links at the end
of eighty-one chains. Except on township outlines, posts
may be offset from trial lines. Should the closing error of
a trial line opened out in woods, whether it be a meridional
line or a line along the north boundary of a section, be not
more than 50 links, the line may be established by offset-
ting the last quarter section post without opening the true
line.

Should a meiidional section line closing on the north or
south boundary of the township strike more than fifty
links and not more than one chain from the corner, it must
be run again as a true line across the last section. Should
the line strike more than one chain and not more than one
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chain and fifty links from the corner, it must be run again
across the last two sections, and so on, adding one more
section for each increase of fifty links in the closing error.

Should the trial line run from a section corner along the
northern limit of a section strike more than fifty links from
the opposite section corner, the true line must be opened
out, surveyed and blazed.

90. The only section lines to be surveyed, established
and permanently marked as boundaries, are those along
which the road allowances are. Their total length for a
township of the third system is forty-two miles and twenty-
seven chains, more or less, exclusive of township outlines,
and for a township of the first or second system sixty-one
miles and ten chains more or less.

91. In the fourth system the lines to be surveyed are
those corresponding to those surveyed in the third system;
that is, all the north and south, and the alternate east and
west section lines.

92. Before starting for his survey, the subdivider receives
from the head office diagrams of the outlines previously
surveyed. Should these diagrams not be forthcoming,
the subdivider must call attention to the matter and ask
for them.

93. Upon arriving at the township corner from which
the survey is to be started, the subdivider measures care-
fully a mile of the township outline. This enables him to
compare his chaining with that of the lines previously run,
and to adjust his measurements so as to strike the corners
on the outlines, but he must not make any change in his
chain, and the distances recorded in the field book must
be those actually found on the ground after proper tests
of the chain with the subsidiary standard.

The surveyor endeavors to find the pickets marking the
instrument stations on the outline which are better guides
for direction than the monuments.

94. The meridian outlines of a township having been
previously established the subdivider commences his oper-
ations by running the north and the south outlines of the
township if they have not been previously surveyed.

In order to do so he joins, by a trial line, the opposite
township corners and then plants the posts permanently
on the true line, making all quarter sections equal. It is
to be observed that the whole line across the township must
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be resurveyed as a true line; offsetting the posts is not
allowed for the outlines of townships.. Table XVIII of
the Supplement, gives the number of minutes by which
the course of the trial line is to be altered in order to strike
the post. The course of the true line, not of the trial line,
is to be entered in the field notes.

Only one limit of the road allowance along a correction
line is surveyed at one time, but connections must always
be made with all monuments established on the opposite
limit and these connections must be recorded in the field
notes.

95. In running the north or the south limit of the road al-
lowance along a correction line when the opposite limit has
been previously established, the subdivider may find that
owing to irregularities in the prior survey, the width of
the road allowance at some points differs from the normal
width by twenty links or more. If it is found that the
irregularity is due to an error of more than one chain and
fifty links in the position of one of the adjacent township
corners, the surveyor may resurvey or retrace the merid-
ian outline as provided hereinafter. If the error in the
position of the township corner is less than one chain and
fifty links, or if the correction cannot be made, he must
deflect his own line at some section or quarter section cor-
ner so as to leave a road allowance of normal width.

When a correction line has to be deflected across the last
fractional range in order to close on an initial meridian,
the south or the north side, as the case may be, of the road

Meridian

Fig. 6.

SUBDIVISION OF TOWNSHIPS 27

allowance is broken in such a way as to leave the full
width of one chain for the road (one chain and a half in
the first and second systems of survey).

The general case is represented in Fig. 6.

The northeast corner, A, of the township south of the
correction line is joined by a straight line to a point, B,
one chain south of the post at the west end of the “jog”,
and this point, B, is again joined by a straight line to the
corresponding post, C, on the initial meridian. The point,
B, is marked by a monument similar to that at a section or
quarter section corner. The north outline of the township
south of the correction line is thus a line, ABC,broken
at B.

Another position of the lines is shown in Fig. 7, the initial
meridian intersecting the “jog”’. The last quarter section
on the meridian township outline surveyed from the south
is made of the same depth as that on the next meridian
township outline on the east.

The southeast corner, A, of the township north of the
correction line is joined by a straight line to a point, B, one
chain north of the post at the eastern end of the ‘“‘jog”,
and this point, B, is again joined to the corresponding post
on the initial meridian. The point, B, is marked by a
monument similar to that at a section or quarter section
corner. The south outline of the township north of the
correction line is thus a line, ABC, broken at B.
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96. It has been explained, in the exposition of the system
of survey, that sections in all the systems except the first,
are of unequal width on account of the convergence or
divergence of meridians. To better illustrate this fact the
convergence has been exaggerated in Fig. 4.

The angle formed by the meridional section lines with
the east and west lines is different for each line, and varies
uniformly from one corner of the township to the other.
The surveyor must not, therefore, start his meridional sect-
ion lines at right angles to the township lines, but he must,
in each case, calculate the angle formed by the lines from
the data supplied to him on the diagram of township out-
lines or from his own measurements.

Supposing for instance, the bearings of ae and dh (Fig.
4) to be 359° 59" and 0° 05’, the meridional section lines at
b, ¢, etc., shall be run upon bearings of 360°, 0° 01’, 0° 02/,
0° 03’ and 0° 04’. These courses are turned off the line
ad, the bearing of which is either given on the diagram of
outlines or has been ascertained by the subdivider in sur-
veying it.

The bearings on Fig. 4 are the theoretical beariags for
towunship 29.

97. In the first system of survey, as already stated, the
meridional section lines are not true meridians, but are
parallel to the east outline of the towunship, and make
with the south outline of the township angles equal to the
southeastern angle of the township. All the meridional
section lines ace therefore started upon the same bearing,
that is to say, upon the bearing of the east outline.

98. In starting from a correction line, the surveyor
gives to the adjoining quarter section a depth proportional
to those of the quarter sections at each end of the tier, as
shown on the diagram of the township outlines.

99. In closing with a meridional section line on the north
or south outline of a township, the last section post on such
meridional section line is, with the exception noted below, at
once planted permanently and connected by a straight
line with the section corner on the outline of the township.
The surplus or deficiency is left in the quarter section ad-
joining the outline. The true course of the deflected line
is entered in the mnotes.

In order that the quarter section post which has been
offset may be readily found, it is counected with the trial
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line by opening an oblique line making an angle not greater
than five degrees with the trial line. Blazes are omitted
from the last portion of the trial line, the oblique line being
blazed instead.

Should a meridional section line strike more than fifty
links and not more than one chain from the corner, it must
be resurveyed as a true line across the last section. Off-
setting the post is not sufficient; a new line must be run,
and, if in the woods, opened throughout.

Should the line strike more than one chain and not more
than one chain and fifty links from the corner, it must be
run again across the last two sections, and so on, adding
one more section for every increase of fifty links in the clo-
sing error.

If a trial line run from a section corner along the northern
limit of a section, strikes within fifty links of the opposite
section corner, the quarter section post is offset north or
south to its true position. Should such trial line strike
more than fifty links from the opposite corner, the true
line must be opened out, surveyed and blazed.

A line started upon an assumed bearing from an outline
surveyed by another surveyor must be connected by angu-
lar measurement with at least one line of which the bearing
has been deduced from the subdivider’s astronomical obser-
vations, so that the proper correction may be applied to the
assumed bearing before entering it in the office copy of the
field notes. The connecting angle or angles must be
recorded.

100. With the exception noted above for the first system
of survey, the quarter section sides on east and wesc lines
are made equal; that is to say, after the road allowance
has been laid off from the west end of the section line, the
remainder is divided into two equal parts and the quarter
section corner placed at the middle point.

In all the systems of survey also, the quarter section on
the east side of an initial meridian contains all the deficiency.

101. When a township, whether fractional or otherwise
adjoins land surveyed under a different system, all lines
within such township must be stopped at the inner side of
the road allowance dividing the two systems and a corner
post or monument erected at the point of intersection. In
no case must a line be extended across the aforesaid road
allowance.
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102. A road allowance of the same width as in the adjoin-
ing township is, if necessary, laid out along the boundary of
an Indian reserve. In determining whether a road allow-
ance is necessary or not, the invariable rule is that every
quarter section shall be rendered accessible by aroad. Road
allowances may also be laid out along a reserve boundary if
they are considered necessary to provide the means of going
from one part of a township to another by a reasonably
direct route, thus overcoming the inconvenience which
might result from the closing of some of the regular roads
by the reserve.

The intersections of the section lines with that side of
the road allowance which adjoins the township are indicated
by proper monuments. When a reserve not yet surveyed
is formed of a certain number of full sections, the surveyor,
in establishing the same, plants the posts as usual on the
west and south boundaries; but on the north and east sides
they are planted in the north or east limit of the road allow-
ance. The side of the road allowance adjoining the town-
ship is the only one posted by the surveyors who are sub-
dividing Dominion lands. If no road allowance is left, all
surveyed lines closing on the Indian reserve are posted on
the reserve limit.

Indian reserve boundaries and other lines must be
retraced, when the areas of the quarter sections adjoining
cannot be found withouc such a survey.

103. As a general rule, no lines are run in Indian reserves.
Should it be necessary, in surveying a base line or other im-
portant governing line, to cross an Indian reserve, no posts
are planted, nor permanent marks of any kind left within the
boundaries of the reserve.

104. Connection is made with the corner of any group lot,
mineral claim or other parcel of land previously laid out
within the township, and with the monuments of surveyed
roads. In the case of railways, connection is made with the
nearest survey stake and the marks on it are noted.

105. A picket or hub, called “traverse hub,” is firmly
planted on every surveyed line near the point where the line
intersects the bank ot a lake or river which has to be tra-
versed, as hereinafter explained.

106. Owing to the mountainous character of British Col-
umbia, it is impraticable to survey the base lines and block
and township outlines as on the prairie. All the surveys

SUBDIVISION OF TOWNSHIPS. 31

in the railway belt are based upon a traverse survey made
along the main line of the Canadian Pacific railway from
which the positions of the corners of che sections through
which the railway passes have been computed. y

These positions have been tabulated and printed in a list
of “Positions ot Stations on the C. P. R. Traverse,” copies
of which are furnished to surveyors making surveys in the
railway belt. '

In this list the actual position of the instrument in the
traverse survey is given by reference o the northeast corner
of the section in which che point lies.

107. The surveyor first finds the instrument station, and
then measures the given dissances east and no1th; this gives
him the point at which he is to place the section corner post.

The instrument station was usually on or near the track,
and hence the hub is generally not to be found, being covered
with ballast. Reference is made in the list to bearing trees
or posts, called C. P. T. (Canadian Pacific Traverse) posts.

The given azimuths and distances from the station to
the post enable the surveyor to locate the station when he
finds the bearing post. .

Surveyors are warned that some of these bearing posts
have been moved; to avoid error, it is necessary to connect
with two or more of them.

108. When the section corner has been placed in the
manner aforesaid, the survey of the section lines is con-
tinued therefrom by laying off the theoretical widths and
depths of sections.

109. Where cairns or posts have been established by the
trigonometrical survey in the mountains, the sectional
survey may be based, in like manner, on their tabulated
positions.

110. The outer limit of the railway belt follows section
lines as shown on the sectional maps of the belt.

In making a survey for the purpose of determining the
limits of the belt, the surveyor may run township or section
lines, or make a traverse of some stream, road or lake
leading to the limit, from which he can locate the section
lines in that vicinity, but the survey must be checked by
another surveyed line forming a closed circuit.

111. In subdividing townships, at least one astronomical
observation for ascertaining the direction of the meridian
is made in each township, but two or more are desirable.
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A record of the observations and of their calculations must
be furnished. g .

In an ordinary subdivision survey, the section lines are
run as trial lines between posts previously established.
When the weather is not favourable for observing, the
subdivision may be commenced with an assumed meridian,
using for instance, the bearing of one of the township out-
lines given on the diagram of outlines. The astronomical
observation is taken when a favourable opportunity occurs,
but no change is made in the field notes until the sub-
division of the township has been completed, when all the
bearings entered are corrected by adding or subtracting
as the case may be, the error of the assumed meridian
deduced from the astronomical observation, dugz all.owance
being made for convergence when the observation is made
elsewhere than on the central meridian of the township.

In resurveys, retracements, etc., astron'or‘ni.cal obser-
vations are to be taken as in original subdivision and as
often as may be necessary for keeping within the limit of
error allowed.

112.The limits of error in subdivision surveys are as
follows:— :

When the closing error of a trial line opened out in woods
is not more than fifty links, the line may, except on town-
ship outlines, be established by offsetting the last quarter
section post without opening the true line. In order that
the monument may be readily found it is connected with
the trial line by opening an oblique line making an angle
not greater than five degrees with the trial line.

When a meridional section line closing on the north or
south boundary of a township strikes more than fifty links
and not more than one chain from the corner, it must be
run again as a true line across the last section. Should
the line strike more than one chain and not more than one
chain and fifty links from the corner, it must be run again
across the last two sections; and so on, adding one more
section for every increase of fifty links in the closing error.

Should the trial line run from a section corner along the
northern limit of a section strike more than fifty links
from the opposite section corner, the true line must be
opened out, surveyed and blazed. :

The trial line run for the north or the south outline of a
township will seldom if ever strike the post at the oppo-
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site corner. On such a line offsetting the posts is not
allowed. The line must be run again throughout its
whole length as a true line.

For convenience of reference in checking the closings
of surveys, the term block is used to denote a section in the
first and second systems and to denote two sections con-
tained within surveyed boundaries in the other systems.
This term must not be confused with the “block of sixteen
townships” mentioned in connection with base line surveys.

When the whole survey around a block is made by one
surveyor, the limit of error allowed in the closing is fifty
links. Should the block not close within fifty links the
section lines around it must be retraced so as to obtain
correct bearings and lengths. When part of the survey
only is made by the surveyor, the limit of error allowed
is one chain and fifty links. If the error exceed this limit,
the previously surveyed lines must be retraced or resurveyed
as provided for hereinafter.

Before leaving a locality the surveyor must check the
closings of all the blocks affected by his surveys. It is
not necessary to make an accurate determination by
means of latitudes and departures; the closing may be
easily and quickly checked by the use of Table XVIII of
the Supplement to the Manual. If the error should
exceed the prescribed limit, the determination of the
bearings and distances must be repeated until the closing
error falls within the limit. It may not be necessary to
retrace all the boundaries of a block to locate the error.
The retracement of a portion of the boundary may be all
that is necessary to effect a proper closing. It is impor-
tant that this matter should not be overlooked, as, when
errors are found in a surveyor’s returns, another party
has to be sent out to retrace the lines in order to ascertain
the correct bearings and lengths.

The limit of error allowed in the plot of a traverse
between two hubs when all the sections lines of the block
have been run by the surveyor making the traverse, or
in the traverse of a lake lying wholly within a block as
above defined, is fifty links. Should the error exceed
fifty links the courses of the traverse must be redetermined.
When any of the section lines of the block have been run
by another surveyor the limit of error allowed between
two hubs is one chain and fifty links.

37715—3
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The closing errors of these plots are checked in the
examination of the field notes.

A surveyor is expected to do his work with reasonable
care. No survey will be accepted in which the number
of errors indicates carelessness, although each individual
error may be within the limit of error allowed.

113. No township or section line, except in subdivided
townships, the section lines along which there are no road
allowances, is surveyed without instructions from the Sur-
veyor General. In the railway belt in British Columbia,
instructions are required for all township or section lines
without exception.

A surveyor who is requested to survey such lines must
apply for instructions before commencing the survey.

SETTLEMENT SURVEYS.

114. Before proceeding with the survey of a settlement,
the surveyor shall make a rough compass survey of the road
or shore upon which the settlers are located and of their im-
provements; he shall also inquire into the claims of each.

Upon the plan of the compass survey, he shall endeavour
to lay out the land into lots of such size and shape as will
best meet the wishes and legitimate claims of the occupants.
It is essential that each settler shall remain in possession of
his improvements and the lots should be laid out accordingly
as far as it can be done. A lot must not, as a rule, exceed
one hundred and sixty acres. With a view to avoiding
causes of future boundary disputes the mode of division
adopted must be as simple and regular as the circumstances
of the case permit. Preferably, the lots should be laid out
north and south or east and west. Where this would prove
inconvenient, a direction can usually be found to which all
the lots will be parallel. In some cases, the improvements
are so placed that lots have to be laid out in several direc-
tions, but the changes of direction should be as few as
possible. '

A base line is located approximately upon the plan of the
compass survey, placing it close to the improvements and
perpendicular to the lot lines. The base line is offset along
lot lines where necessary for keeping close to the improve-
ments; it is deflected at the places where the direction of the
lots changes, so as to remain perpendicular to the lots.
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115. The surveyor now proceeds with the survey of the
base line. The direction of the meridian is ascertained by
an astronomical observation before commencing the survey
or a conventional meridian is assumed, the bearings being
corrected after the survey is completed.

The surveyor shall observe at least twice for azimuth
during the course of the survey.

The limits of the lots are marked upon the base line.

116. The rear line is next established parallel to the base
line and the rear corners of the lots marked. Connection is
made at suitable intervals between the base and the rear line
by running some of the lot lines.

117. The front of the lots, whether a river, a road or
the shore of a lake, is now traversed. To be suitable as a
water front, the river or lake must have well-defined
banks; the edge of a marsh is inadmissible as a boundary
and must be replaced by straight lines. The middle of an
unnavigable river may, when the river is well defined, be
adopted as a boundary.

118. The survey is completed by laying out the public
highway across the settlement, and such additional roads
as are necessary for giving access to all the lots or for other
purposes. Care must be taken to provide access to the
rear of the lots by road allowances at distances not greater
than two miles. The survey of the roads is connected to the
base or rear lines at suitable intervals.

The survey must be connected to some previously con-
firmed survey, if there is any such within two miles, and
with all previously established survey monuments within
ten chains of the limits of the settlement.

SURVEY OF GROUP LOTS.

119. Before undertaking the survey of a group lot, the
surveyor must apply for a lot number.

120. An astronomical observation for ascertaining the
direction of the meridian is made before commencing the
survey, unless the said direction can be obtained from the
lines of an adjoining survey previously confirmed.

121. Having fixed upon the initial corner of the lot, the
surveyor ruus from this corner and marks the limits of the
lot. Where a part of the limit is over inaccessible ground,
the limit is run as far as it can be done, and the corner is in-
dicated by a witness monument which is connected to the
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next limit by a traverse. Proper monuments are erected
at the other corners. KExcept as stated above, all the
boundaries of the lot must be surveyed.

122. Where the shore of a lake or stream forms a boun-
dary, it is traversed, and a monument is established near
the shore upon each of the lot lines.

123. The survey must be connected to some previously
confirmed survey, if there is any such within two miles, and
with all previously established survey monuments within
ten chains of the limits of the lot.

In the absence of any confirmed survey within two miles,
the lot must be connected to some prominent, permanent
and well-defined natural feature.

TOWN SITE SURVEYS.

124. A town site is laid out by surveying both sides of the
streets, both sides of the avenues and both sides of the
lanes where lanes are provided. In blocks where there are
no lanes the line at the rear of the lots is to be surveyed.
A post is placed at each corner of every lot and at each
point of deflection of.a street, avenue or lane not coinciding
with a corner of alot. No post is located by offset from
a surveyed line.

Natural boundaries for town lots are undesirable; when
adopted they must be well defined and carefully traversed.

125. The survey of a townsite is to be properly con-
nected with the boundary monuments of the section,
quarter section, river lot or other parcel of land in which
the town site is situated.

At least one street is to be connected with each road
allowance along the boundaries of the quarter section.

SURVEY OF PUBLIC HIGHWAYS.

126. A public highway is surveyed either along the
centre of the highway or along one of its limits. In a
wooded country it is preferable to follow the centre line,
while in prairie it is more convenient to follow one of the
limits.

127. The starting and closing points of the highway must
be connected to some monument of Dominion land surveys;
connection is also made with a section or quarter section

SURVEY OF PUBLIC HIGHWAYS. S

monument upon every surveyed section line intersected,
and with monuments at suitable intervals in settlements
or group lots.

When either end of a highway is not connected with
some other surveyed street, road or road allowance, the
boundary at the end is definitely located on the ground
and indicated in the field notes.

128. In running his lines, the surveyor sets the transit
so as to give by direct reading the bearings of the lines
in the manner hercinafter described for traverse surveys.

129. When the survey is made along one of the limits
of the highway, monuments are established at all points
of deflection, hereinafter called ‘““stations.” The position
of the monument in the op-
posite limit of the high-

1 8! %2 way is determined by taking
i the mean of the bearings of
53} the front and back courses,

S and either adding or subs-
! tracting 90°. This gives
Fig 8 the bearing of the line bi-
secting the angle formed by
the two courses. For instance, the bearing of the back
course being 70° and of the front course 120°, (Fig. 8,) the
bearing of the line bisecting the angle formed by the two
courses is:
70° + 120°
—— 4 90° = 185°
2
Had the survey been made along the other limit of the
road, the bearing would be:
70 + 120°
—_— — 90° = 5°
2
The distance in chains along the bisecting line thus
found to the opposite limit is, for a highway one chain
wide, equal to the secant of one-half the difference of the
bearings of the front and back courses. Thus in example
above given (Fig. 8), one-half the difference of bearings is:
120° - 70°
—_— = 25°
2
the secant of which is 1.103.
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The distance to the opposite limit is therefore one chain

texrlr Llnks and three-tenths of a link.
is distance is given for differences of bearings from 0°

f'oo 120° in T‘able1 XX. This table, printed on cardboard
or carrying in the pocket, may be had upon licati
to the head office. . el

Monuments on the opposite limit, other than corner
monuments, are established by right-angled offsets.

130. When the survey is made along the centre line, the
positions of the stations on the limits of the highway are
determined in the same manner as above except that the
distance measured along the bisecting line in each case
is only one-half of the distance given in Table XX.

131. Additional monuments are placed to define the
hlghjcvay when the stations are more than twenty chains
apart.

In some cases, the monuments upon one of the limits of
the road are omitted; the surveyor is informed when they
are not needed.

TRAVERSES.

132. In connection with surveys of Dominion lands
traverses are made for the following purposes:— ’

For defining the boundaries and the contents of a parcel
of land frouting upon a river or lake.

For ascertaining the area of the portion of a parcel of land
occupied by a body of water and thereby rendered useless
for farming.

For connecting a point or line of a survey with another
point or line of the same, or of another survey, or with
some other reference object. ’

133. _The traverse of a water front of a parcel is made for
ascertaining the contents of the parcel and as a means of
identification of the water boundary.

Other traverses, such as that of a lake entirely within a
quarter section, are made only for the purpose of ascer-
taining the quantity of land subject to sale and to be paid
for by the purchaser.

134. The courses of a traverse are not boundaries of the
parcels fronting on bodies of water. Lands abutting on
tidal waters are bounded by the line of ordinary high water
mark. In the case of a lake or navigable stream, the
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boundary is the edge of the bed of the lake or stream,
which edge is called the bank.

The bed of a body of water has been defined as the land
covered so long by water as to wrest it from vegetation, or
as to mark a distinct character upon the vegetation and
upon the soil itself where vegetation extends into the water.
According to this definition, the limit of the bank is the
line where vegetation ceases, or where the character of
the vegetation and soil changes.

The foreshore or shore is the strip of land lying along tidal
water, over which the daily tide ebbs and flows; it is the
space between high and low water marks at ordinary tides.

In making traverse surveys, the surveyor must bear in
mind the following rules determining the ownership of
lands fronting upon bodies of water and the rights of the
owners.

135. The grantee of a parcel of land fronting upon a lake
or river acquires not only the land actually surveyed, but
also the right to future additions to the parcel which may
result from gradual alluvion or dereliction resulting from
natural causes.

Where the land is slowly and imperceptibly added to,
either by alluvion or by the recession of the water of a river
or lake, whether navigable or not, the new land thus formed
belongs to the riparian owner in front of whose land it is
formed, and the process is held to be imperceptible where
its effects are so gradual that it is not discernible from
moment to moment, though the fact that there has been an
increase in the land may be perceptible from year to year
or at shorter intervals. The converse is also true, that
lands gradually encroached upon by the water upon which
they border cease to the extent of the encroachment to
belong to the former owner. -

On the other hand, sudden and sensible additions to or
subtractions from lands arising from similar causes do not
cause any change in ownership.

136. Riparian owners whose lands border upon unnavig-
able waters are held to be the owners of the bed of such
waters in front of their holdings ad filum aquae. Their rights
in this regard may depend to some extent upon the precise
terms of the description by which their lands have been
conveyed to them. An exception is made by the Irrigation
Act for the provinces of Saskatchewan and Alberta and for
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the Northwest Territories, except the provisional districts
of Mackenzie, Franklin and Ungava, Section 7 of the Act
providing that no grant shall be made by the Crown of any
exclusive property or right in the land forming the bed or
shore of any lake, river, stream or other body of water.
The word shore in this section is presumed to be intended to
designate that part of the bed which is uncovered when the
the water is low.

137. From the foregoing it follows that along tidal waters
tl_lctla line to be traversed is the high-water mark at ordinary
tides.

For a lake or navigable river, and also, where the Irri-
gation Act applies, for a river not navigable, the line to be
traversed is the bank. A parcel fronting on the lake or
river does not include the bed, nor does it include the
adjoining islands unless the survey shows distinctly that
they are included.

Where the Irrigation Act does not apply, the middle of the
main channel is the line to be traversed for an unnavigable
stream which is adopted as a boundary between the adjoin-
ing lands. In such a case, a parcel fronting on the stream
includes the bed of the stream and the adjoining islands
as far as the middle of the stream.

138. The edge of a marsh, or any other natural feature
which is not susceptible of a precise definition, is inadmiss-
ible as a boundary. When a parcel of land extends to such
a feature, as in settlements or group lots, the limit is to be
defined by one or several straight lines, the corners being
indicated by witness monuments if their positions are
unsuitable for the erection of monuments.

139. In subdividing townships all lakes over ten
acres in extent and any islands containing not less thaun five
acres are to be accurately surveyed. Any island smaller
than five acres is to be located by offsets to its extremities
and its width measured. Where the Irrigation Act applies,
all rivers averaging one chain or more in width are to
be traversed. Where the Irrigation Act does not apply,
all navigable rivers averaging one chain or more in width
and all unnavigable rivers averaging three chains or more
in width are to be traversed. Section lines are to be extend-
ed across all islands struck by them aund section and quarter
section corners falling thereon are to be established in the
regular way.
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140. The bank of a river is referred to as the right or left
bank, according as it is to the right or to the left, looking
down the stream.

141. The area occupied by the bed of a river is dedueted
from the area of a subdivision when the river, although not
navigable, is more than three chains in width. In such a
case both banks of the river are traversed, a separate
traverse of the middle being omitted, although the middle
remains the boundary between the adjoining lands in terri-
tory outside of the jurisdiction of the Irrigation Act. When
both banks are traversed, the middle of the river, if required,
is located by offsets from the banks. Islands less than
twenty acres in extent may be included in the adjoining
fractional subdivisions.

Where the Irrigation Act applies, the area of every river,
whether more or less than three chains in width is deducted
from the area of a subdivision. An unnavigable river
averaging more than one chain, but not more than three
chains in width is not surveyed along both banks, but
by a single traverse line, its area being calculated by means
of the width measured at proper intervals. In both cases
islands may be included in the adjoining subdivisions.

142. Many of the small bodies of water found in the
West and commonly called lakes are in reality not perman-
ent lakes but shallow depressions in the ground filled with
surface water the depth and extent of which vary greatly
at different seasons and from year to year. When the
country is opened up and drained they dry up and disappear
more or less completely. If the edge of such a body of
water varies ten chains or more it is not to be traversed;
the land is dealt with by selecting the legal subdivisions
and quarters of legal subdivisions which are not rendered
worthless by the water. A sketch must be furnished by
the surveyor indicating the said legal subdivisions and
quarters thereof.

Similiar remarks apply also to marshes and to lakes
surrounded or partially surrounded by marshes.
A marsh producing hay must not be traversed.

143. A traverse survey is commenced at one of the tra-
verse hubs planted by the surveyor while running the section
or lot lines, and is closed upon the next traverse hub or
upon a section, quarter section or lot corner. The traverse
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of a lake or island lying entirely within a section or lot
must be properly connected with the rest of the survey.

144. In running his lines the surveyor must set his
transit so as to give by direct reading the bearings of the
lines, that is to say, the instrument must be so placed that
it shall read 0°when the telescope is pointing north, 90° for
east, 180° for south, and 270° for west. In order to do so,
the instrument is placed over the traverse station and after
levelling it, the vernier is clamped to read the bearing of the
last course. The telescope is next turned on the back picket
and the whole instrument is clamped in that position by
clamping the lower plate. The vernier plate is then un-
clamped, the telescope is transited around its horizontal
axis and directed upon the front picket. The bearing of
the front course is now read upon the instrument. The
compass may be used to advantage as a check on the
orientation of the instrument for preventing mistakes.

Traverses made by means of deflection angles or by
measuring the angles between successive courses will not be
accepted.

145. A traverse, the object of which is merely to ascertain
an area, may be made with a stadia or micrometer of an
approved pattern. The stadia rod employed in making
such a traverse must also be of an approved pattern and
accurately graduated to at least links and tenths of links.

The stadia or micrometer must be tested on a measured
base and a table must be prepared giving the distances
correspouding to the readings.

The number of poiuts of the bank or traversed line fixed
by the survey is determined by the irregularity of the shore
line, but such points must not be more than ten chains apart
on township surveys and five chains oa other surveys.
Distances measured by stadia or micrometer must not
exceed one-half mile. In chained traverses, offsets must
not be greater than four chains on township surveys and
two chains on other surveys.

Offsets should be taken at right aagles to the course, or
where otherwise taken the bearing of the offset should be
given.

Other traverses must be chained unless permission is ob-
tained to use the stadia or micrometer.

No blazes or permanent marks of any description are
made on traverse lines. :
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146. Every lake or river traversed must be given a
name or designation so that it may be referred to in
describing parcels of land fronting upon it.

147. As a general rule, subject to exceptions, a quarter
section is considered as sufficiently surveyed for disposal
when two of its corners are indicated on the ground, either
by corner or witness monuments. A quarter section made
fractional by water or otherwise must have its area ascer-
tained before it can be dealt with.

It is essential that a surveyor commencing a survey
should complete it to such an extent that the land may be
thrown open for entry or sale, and no traverse should be
omitted which is necessary for that purpose.

BOUNDARY MONUMENTS.

148. Having ascertained by exact running and measure-
ment the proper point for establishing the township,
section or quarter section corner, as the case may be, the
surveyor, in marking the same, is governed by the follow-
ing directions:—

149. Only a single row of monuments to indicate the
corners of the townships, sections or quarter sections
(except as hereinafter provided) is placed on any survey
line. These monuments are placed in the west limit of the
road allowances on north and south lines, and in the south
limit of the road allowances on east and west lines, or on the
line between the sections where there are no road allowances
and with the exceptions given hereinafter they fix and
govern the positions of the corners of the adjoining town-
ships, sections or quarter sections on both sides of the road
allowance or line.

In exceptional cases it may be necessary to place a post
at the centre of a section.

150. The township, section and quarter section corners
on correction lines, and on lines between different systems
of survey, are in all cases indicated by monuments erected
and marked independently for the townships on each side;
those for the townships north or east of the line, in the
north or east limit of the road allowance, and those for the
townships south or west, in the south or west limit. Where
a road allowance is left along an Indian reserve such road
allowance also is posted on both limits, on one limit for the
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reserve and on the other limit for the township; but the
limit adjoining the township is the only one posted by the
surveyors who are subdividing Dominion lands.

151. A township, section or quarter section corner is indi-
cated by a pointed iron tube marked as heremafter'descrlbed
and driven to within ten inches of the top. The iron tube
for township corners is five feet long and one and three-
eighths inches in diameter and weighs about nine pounds and
three ounces. That used for section and quarter section
corners is three feet long and three-quarters of an inch in
diameter and weighs about two pounds and eight ounces.
The upper end in both cases is squared‘ and a crown is
stamped on one of the faces together w1t}71 the following
inscription ‘“Penalty for Removal, Seven Years Imprison-

When a township or
section corner in bush
country falls in a marsh
or slough not over three
feet deep, necessitating
the erection of a witness
monument more than
five chains distant from
the true corner, such
corner must also be in-
dicated by a wooden
post planted at the true
corner. The post used
for this purpose must
be of the most durable
wocd obtainable in the
vicinity. It is squared
at the top and inscribed
with the same marks and
planted in the same man-
ner as prescribed for iron
posts at section corners.
It must be not less than
five inches in diameter
and long enough to be
driven firmly and show

Fig. 9. Long post in shallow water at the mal‘klng thereon
Sectionicorner. above the water.

BOUNDARY MONUMENTS.

The position of the monument erected at a section,
quarter section or other corner may be witnessed by ascer-
taining the bearing and distance therefrom of one or more
adjacent trees, where the nature of the woods is such that
the trees will be permanent marks. A blaze is cut on the side
of the tree facing the post and the letters*B T”’ and the dis-
tance from the post to the tree are marked on the blaze with
a knife or scribing iron. The bearing from the corner to the
tree is recorded in the field notes and may be marked on the
blaze with red chalk or paint. The size and description of
the tree are also recorded.

152. A quarter section corner falling in a lake or marsh
not over three feet deep is marked by a wooden post,
flattened on two sides and marked as described below.
The post must be not less than five inches in diameter and
long enough to be driven three feet into the ground and to
show six inches above the water.

A quarter section post whether wooden or iron is
marked on one side with the fraction “14”’ (fraction wise) to
identify it as a quarter section post.

153. The post or tube is in all cases placed exactly at the
corner it is meant to indicate. A mound or pits, or both,
must also be made, except at quarter section corners in
marshes where it is not possible to dig pits.

154. Mounds (Fig. 10) are of the form of square-based
pyramids, six feet square at the base and three feet high for
township corners, and five feet square by two and one-half
feet high for section and quarter section corners.

155. In the formation of mounds, the earth is taken from
four several “pits” three feet square and eighteen inches
deep, the centre of the pits being four feet six inches outside
and opposite the centres of the respective bases (Fig. 11).
These mounds are formed of solid earth, roots and all foreign
substances being excluded, and the earth well pressed down
with the spade during the process. In order to facilitate the
speedy erection of a mound, a rope skeleton may be used.
By taking hold of each corner and making a knot of the
three lines running to it, the line is carried without becom-
ing tangled; or the spade used may have marked on it the
distance from the centre to the corners of the mounds and
to the sides of the pits, and small pickets may be planted at
those distances and in the proper directions. The contents
of a pit are 13.5 cubic feet.
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Fig. 10. Post, mound and pits—Perspective.

Fig. 11. Post, mound and pits—Plan.

156. Whenever stones can be readily procured, mounds
may be built of stones properly piled so as to conform as
nearly as possible in size and shape to the earth mounds
(Fig. 12). Pits are not required for a mound built wholly
of stones.

On rocky ground where the iron posts cannot be driven
in, the stone mound should be so built that the post
stands in the centre of the mound.

157. In prairie, at township, section and quarter section
corners, pits are duz but mounds are not built. When
the mound is not built the pits are placed at the same
distances from one another as if the mound were built and
at the same distance from the post as they would be from
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the centre of the mound. (Figs 13 and 14). The earth
from the pits is scattered about so that they may not be
filled again by cattle pawing the earth into the pits.

Fig. 13. Post and pits—Perspective.

. e
W
) SR

o Sowth limit of
road allowance. Post °¢®

Fig. 14. Post and pits—Plan.
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158. In woods, willow, or other scrub a mound and pits
are made at all corners.

In wooded spots, the positions of the pits relative to the
directions of the lines may, when necessary, be altered to
suit circumstances, provided the distances between them
and from the centre of the mound are preserved. One
of the pits may be omitted, when, on account of large trees
or other obstacles, it is found impracticable to dig the four
pits.

Small openings of two chains or less in extent, in con-
tinuous bush country, are not to be classed as prairie, and
therefore mounds should be built in such places. If a
corner falls in a wooded bluff, two chains or more in extent,
infprairie country, it is preferable to erect a mound instead
of¢pits only.

159. In prairie the rule as to size, depth and position of

pits will be rigidly enforced.
[ 160. The mound built at a township, section or quarter
section corner is so placed that the post stands at the
northerly angle or point thereof, and that the mound stands
diagonally to the cardinal points (Fig 11).

An exception is made in the case of rocky ground where
the iron post cannot be driven in and where a stone mound
istbuilt. Such mound is built so that the post stands at
its centre.

E2161. Except also that on correction lines, the lines bet-
ween different systems of survey, the outer limits of the
roads around Indian reserves, and generally all lines the
postsion which mark the boundaries of lands on one side
only of the line, the township, section and quarter section
corner mounds are so placed that the post stands precisely
in the centre of the north, east, south or west side of the
base of the mound, according as the corner is intended for
lands south, west, north or east of the line, the mound

'(// 7
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Fig. 15. Post, mound and pits on correction line—Section.
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Fig. 16b. Post, mound and pits for
section and quarter section corners
on correction line, north limit of
road allowance—Plan.

Ffg. 16a2.% Post, mound and pits for
section and quarter section corners
on correction line, south limit of
voad allowance—Plan.
being placed square to the cardinal points (Figs. 15, 16a
and 16b). ;

162. In prairie, where there is no mound, the square
formed by the four pits stands square with the cardinal
points at corners which govern lands on both sides of the
line, and diagonally to the cardinal points at corners gov-
erning one side only. The post .sta,nds at the intersection
of the diagonals of the square (Figs 14 and 17).

et
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r corners X. o
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6 at tp. copners.
5% at se¢. and
4 Sec. corners.

S. or|V. fimit of .
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forvoendrs 8 of roadi

W.{limit of froud allowance i "W.limit of road altow

Fig. 17. Post and pits on correction line—Plan.
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163. The mound and the pits for a quarter section cor-
ner are the same in size and position as those for a section
corner.

164. If a township or section corner or a quarter section
corner except as hereinafter provided, fall in a lake, in the
bed of a stream, on an inaccessible mountain or in any other
locality unfavourable to the planting of a post, the digging
of pits or the erection of a mound, the surveyor perpetuates
such corner by a witness iron post with trench, or mound
and trench, at the nearest suitable point of the surveyed line,
that is either north, south, east or west of the true corner.
The distance in chains and the bearing of the site of the true
corner from such witness post are cut on the post, the
bearing being indicated by one of the letters N., S., E. or
W. By placing the monument at any number of full chains
from the corner, the marking of the post is simplified.
Care mnust be taken to indicate the bearing from the witness
post to the true corner; thus, a witness post south of the
true corner is marked with letter “N’’ for north.

A witness monument must not be placed on a road allow-
ance, public highway, or travelled road.

A witness monument must not be erected when it is
possible to make a permanent monument at the true corner.

165. A witness monument need not be placed to mark
the position of a quarter section corner unless it is necessary
to do so in order that at least two of the corners of each of
the adjacent quarter sections may be marked on the
ground, or unless in the judgment of the surveyor the cir-
cumstances are such as to call for it.

166. A witness trench is circular, of six feet inside dia-
meter. The trench proper is twenty-four inches wide and
twelve inches deep (Figs. 21, 22).

Fig. 18. Witness post and mound—Perspective.

.’ =©° 2 55

Fig. 19. Witness post and mound—Section.

BOUNDARY MONUMENTS. i

Fig. 20. Witnes2 post and trench—Section.

TaencH " thenen

Fig. 21. Witness post and Fig. 22. Witness post and
mound—Plan. trench—Plan.

167. In prairie, the earth taken from the trenchis scat-
tered about, but in woods itis employed to build a conical
mound, six feet in diameter and two and one-half feet high.
In woods the post stands in the middle of the trench at the
point nearest to the corner, while in prairie the post is at
the centre of the circle formed by the trench (Iigs. 18, 19,
20, 21 and 22).

Care must be taken to plant all corner and witness posts
exactly on line, as well as at the correct chained distance.

168. A monument marking a boundary line or corner
of a group or settlement lot, consists of an iron post and
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pits in prairie, and of an iron post, mound and pits in
woods. The shape and dimensions of the post, mound
and pits are those prescribed for section corners.

When iron posts are not available, wooden posts may
be used.

At a corner common to four or more lots in woods, the
mound is placed diagonally to the line running most nearly
towards the north and in such a position that the post
planted at the northern corner of the mound is also at the
corner of the lots (Fig. 23).

Fig. 24. Monument at corner of
four lots in prairie.

Fig. 23. Monument at corner of
four lots in woods.

The mound is omitted when the corner is in prairie, and
the position of the pits is moved northerly so that the post
planted at the corner stands in the centre of the four
pits (Fig. 24).

At a corner common to three lots in woods, the mound
is placed square on the line opposite the greatest of the

PIT

Post

PIT MHOUND
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PIT

Post

I’IIT PIT

[

Fig. 25. Monument at corner of
three lots in woods.

Fig. 26. Monument at corner of
three lots in prairie.
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three angles formed by the three limits of the lots, and in
such a position that the post planted in the centre of the
side of the base is also at the corner of the lots. (Fig. 25).
The mound is omitted when the corner is in prairie and
the position of the pits is so moved that the post planted
at the corner stands in the centre of the four pits (Fig. 26).
At the corner of a single lot in woods, the moundgis
placed square upon the western or the eastern boundary
of the lot as the case may be. The post is planted at the
true corner of the lot and the mound is so placed that the
post stands in the centre of the northern side of the base
of the mound at the northeastern and the northwestern
corners of the lot, and in the centre of the southern side of
the base of the mound at the southeastern and the south-

western corners of the lot (Figs. 27 and 29).

7]

Fig.27. Monument at the north-

b Fig.28. Monument at the north-
eastern corner of a lot in woods.

eastern corner of a lot in prairie.
@ < f"
P

' Post
Fig.29. Monument at the south-

Fig.30. Monument at the south-
western corner of a lot in woods. western corner of a lot in prairie.

&
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The mound is omitted when the corner is in prairie and the
position of the pits is so moved that the post planted at the
corner stands in the centre of the four pits (Figs. 28 and 30).

The mound on the boundary line between two lots or at
a corner common to two lots is placed square on the line
in such a position that the post, which is planted on the
line or at the corner stands in the centre of the northern
or eastern side of the base of the mound (Figs. 31 and 32).

Fig. 31. Monument on a bound-
ary line running northerly and
southerly in woods.

Fig. 32. Monument at a corner
common to two lots in woods.

When the boundary liné or the corner common to two
lots, is in prairie the mound is omitted and the post is
planted in the centre of the four pits.

A corner falling in a locality unsuitable for planting
a post, digging pits, or erecting a mound, is indicated by
a witness post, mound and trench, or a witness post and
trench, as the case may be. The witness monument
must be placed upon one of the
boundary lines of the lot or lots.

169. A wooden post if used
to mark the corner of a group
or settlement lot must be
thirty-six inches long, eighteen
inches in the ground and eight-
een inches above. It is squared
twelve inches from the top, and
the faces must be at least three
inches wide. The top is bevel-
led to turn off rain. Such a
post must be placed in the same
position as an iron post would
occupy.

Fig. 33. Wooden post for lot corners
and public highways.
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170. The monuments erected for marking the limits of
highways are the same as at section corners on correction
lines. When monuments are erected in both limits, iron
posts are used on one side, and wooden posts, like those
prescribed for the corners of group and settlement lots
may be used on the other side.

171. No mounds or pits are made for perpetuating
corners in a town site. The iron posts for the corners of
blocks and lots are the same as for section corners. When
wooden posts are used they are three inches square and
twenty-four inches long and are driven fifteen inches in
the ground.

172. No monuments are erected in positions where they
are liable to destruction; they must be placed far enough
from rivers to be safe from obliteration by floods. When
the site of a corner falls in an exposed position, a witness
monument must be erected.

173. Mounds or pits must not be made on a travelled
road or trail; a corner falling in such a place is indicated
by a witness monument.

174. Surveyors are forbidden to erect a second boundary
monument at a corner which they find already marked on
the ground unless they are authorized to destroy the
monument found. The position of the latter, if destroyed,
must be accurately measured and noted. In case of doubt,
the surveyor must telegraph for instructions.

MARKS ON POSTS.

175. The post planted at a township or section corner
not on a correction line or on a line between different
systems of survey or on an Indian reserve line, is marked
on its southwest side with the number of the section the
northeast corner of which the post is to indicate, followed
by the numbers of the township and range in which that
section lies. The number of the section is at the top of
the post, then follows the number of the township and the
lowest number is the range.
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Q For the corner between townships 5
T and 6, and the 3rd and 4th ranges.

For the northerly corner between
<G> sections 34 and 35, township 5,
range 4.

Fig.35. Section corner.

For the easterly corner between
sections 24 and 25, township 6,
& range 4.

Fig. 36. Section corner.

For the corner between sections
Q 15, 16, 21, 22, township 6, range 4.

Fig. 37. Section corner.

_ 176. Posts at township and section corners on correction
lines are marked exclusively for the townships and sections
on the respective sides of the road allowance. They have
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the number of section on the west side, and the number of
township and range on the north or south side for posts
north or south of the road allowance, respectively.

For instance:—

For the southeast corner of township 3,
range 10.

Fig. 38. Town-
ship corner on
correction line.

For the northeast corner of township 6,

XXXVI
range 5.

g

Tig. 39. Township
corner on correc-
tion line.

VIIAV

For the southerly corner between sections
v, 3 and 4, township 7, range 5.

Fig.40. Section
corner on cor-
rection line.

XXX For the northerly corner between sections
32 and 33, township 2, range 6.

s

g

Fig. 41. Section
corner on cor-
rection line.
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177. Posts at township and section corners on east and
west lines dividing two systems of survey are marked in
the same manner as posts on correction lines.

Posts at township and section corners on north and south
lines dividing two systems of survey, are marked on their
south side with the number of the section the north boun-
dary of which they indicate, and with the number of the
township and range on their east or west side, according
as the posts are on the east or west side, of the road allow-
ance respectively.

For instance:—

For the post marking the north-
westerly corner of section 7, town-
ship 28, range 16, west of second
meridian, on the east side of the
road allowance dividing the second
from the third system of survey.

XX VIIAXVT

Vil

Fig. 42.  Section corner
on line between two sys-
tems of survey.

R
Lo For the mnortheasterly corner of

RREVI township 28, range 17, west of the
second meridian.
Fig. 43. Township cor-

ner on line between two
systems of survey.

178. Similarly with posts planted on the limits of road
allowances adjoining Indian reserves, and on the lines of
other reserves, settlements, &c., the general rule being that
mounds, pits, &e., which govern townships and sections on
both sides of the road allowance are set diagonally, and the
posts are marked accordingly; but those which govern
only townships and sections on one side of the road allow-
ance are set square to the cardinal points.

179. A quarter section post is marked on one of its sides
with the fraction 14, (fraction-wise). :

A post at the centre of a section is marked with the
fraction 14, like other quarter section posts.

180. In ranges numbered from the principal meridian,
the letter W. or E. is marked on the post after the number
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of the range, to denote that it is west or east of the meridian,
as for instance:—

For the township corner between

-~ townships 5 and 6, and the 3rd and
q,;“b 4th ranges east of the principal
52 meridian.
o

Fig. 44. Township corner
east of Principal Meridian.

& For the corner between sections 10,
¢‘§‘ 11, 14, 15, township 7, range 4, west
4 of the principal meridian.

Fig. 45. Section corner
west of Principal
Meridian.

The letters W. and E. are not to be marked for any meri-
dian other than the principal meridian. The number of
meridian is never to be marked. : : :

181. A witness post for a township or section corner 1s
marked on the side facing the corner with the distance in
chains and the bearing thereto and on the opposite side
with the number of the section, which number is to .be the
same as would have been marked on the post had it been
placed at the true corner. : i ;

A witness post for a quarter section corner 1s Hllfu_‘k(‘( on
the side facing the corner with the distance n chains n‘nd
bearing thereto, and on the opposite side with the fraction
14, (fraction-wise). o .

The distance to be marked on the post is the distance to
that corner where the corner monument would have been
erected had the spot been suitable. '

When a road allowance intervenes between a witness
monument and the true corner, the distance marked on the
post includes the width of the road allowance. i

The section number to be marked on the post 1s the
the number which would have been marked on the corner
post, which is not always the number of the section ad-
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joining the witness post. Thus the witness post thre
chains north of the southeast corner of section tvsenty-ning

(3rd system) must be marked IV. S.
and XXIX. Thus: S.and XX., not IV. S.

i

For witness post standing four chains

3 north of the northeast corner of section 20.

Fig. 46. Witness post.

. ;I‘Sl?.dA p(;)cst on the ljnefbetween two lots of a settlement is
marked on two opposite faces with -
o p s with the numbers of the ad

183. The number of the lot, the number of the group and

the number of the corner are marl
corner of a group lot. arked on the post at a

: 184. A witness post for a settlement lot has cut on two
aces the numbers of the adjoining lots. Upon another face
are cut or written in red chalk the bearing and distance
from the witness post to the corner.

185. A witness post for a g i i
group lot is marked with the
number of the lot, the number of the group, and the bearing
and distance from the witness post to the corner.

186. A post between two town lots is marked
perpendicular to the street or avenue with the (r)lrlll;cxllll()eel;zcg?
the adjoining lots. In addition thereto, the number of the
block preceded by the letter B is inscribed on one of the
faces below the number of the lot.

At a block corner, the letter 8 is i i
el 1s Inscribed on the face

187. The post at a station of a highwa, survey i
on one face with the number of the s%atior}; and ug)orf ;,Irll?)l"clk{xi(xi‘
face with the letter R. Intermediate posts are marked with
the number of the last station followed by the letter A or B
or Q, &c., for the first, second, or third post, &ec., after the
station. The l'ette}' R is inscribed upon another face. The
posts on opposite limits of the highway are marked alike.

188. All marks on posts must be cut neatly and distinctly.

No mark is made on the f :
with the Crown. ace of the iron post stamped
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RESURVEYS, RETRACEMENTS AND RESTORATIONS.

189. A resurvey is a survey made for the purpose of plac-
ing in correct position, corner or witness monuments lost
or incorrectly placed by a previous survey.

190. A retracement is the survey of a line of a previous
survey for the purpose of plotting a plan representing cor-
rectly the line as it is on the ground.

191. A restoration survey is the survey made for the pur-
pose of restoring the obliterated monuments of a previous
survey.

192. A monument is obliterated when its position can be
ascertained beyond reasonable doubt, either by traces of the
original monument or by other evidence, although the
monument itself has partly or entirely disappeared.

193. A monument is lost when its position cannot be
ascertained beyond reasonable doubt.

194. It is the duty of a surveyor to report at once any
error which he may discover in previous surveys or any
duplicate monument which he may find. A surveyor is
expected to restore every monument of a previous survey
struck by his lines, when such monument is not in good
condition.

A surveyor reporting on a lost monument must furnish
full information regarding the nearest monument on each
of the lines closing on its presumed position. In the case
of an erroneous monument the investigation must be
carried far enough to enable him to report fully on all
monuments affected by the error.

Where any corners have been marked by wooden posts,
the surveyor is to substitute iron posts and to build mounds
or pits.

In restoring the monument at a section corner originally
marked by a wooden post in mound, the surveyor must
take care to place the iron post at the exact place formerly
occupied by the wooden post, that is to say, in the centre of
the old mound. The new mound and pits, if any be made,
must be placed according to directions elsewhere given
for monuments of original surveys.

195. Whenever a subdivider finds that a corner on the
meridian outline of a township is more than one chain and
fifty links from the place where it should be, according to
the diagram of outlines, he may resurvey or retrace the
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outline, as provided hereinafter. When a resurvey is
made, it is desirable that it should be continued to the
correction line, if necessary for making the meridian out-
line right.

The outline is resurveyed when the sections on both
sides are vacant ,or when the owners or occupants of lands
affected by the correction give in writing their consent to
the resurvey.

Any information required about patented lands will be
furnished on application to the Department.

When the error is five chains or greater, and the owners
or occupants of the lands affected do not agree to the resur-
vey, the circumstances of the case must be reported to the
Department for further action under the authority of
section 57 of the Dominion Lands Surveys Act.

When the error is less than five chains and the owners
or occupants of the lands affected, refuse their consent
to its correction or to the reestablishment of the lost
corners, the defective outline is retraced, or the part where
resurvey is objected to may be retraced and the remainder
resurveyed.

When a correction is made on an outline adjoining a town-
ship previously subdivided, the section boundaries closing on
the part of the outline corrected must be resurveyed and the
quarter section monuments thereon moved if possible to
correct positions. Lost monuments are reestablished when
the lands affected are vacant or when the owners give their
consent in writing. In case the owner affected by a lost
corner objects to the reestablishment, the surveyor, instead
of erecting a new monument may, in order to be able to
carry out his survey operations, plant a temporary picket
at the place shown by his survey to be the location of the
corner, and connect to the picket the lines of his subdivision.

The positions of the original monuments must be accur-
ately determined and noted.

No new monument is to be erected before destroying the
old one.

196. A surveyor who is instructed to restore monuments
on a line may retrace the line when it is not possible to
locate the position of the monuments otherwise.

Inretracing a line obliterated monuments must be restored
and marked as in an original survey unless otherwise
directed; no monument, however, is to be restored which
is not in the place where it should have been erected

in the original survey.
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197. Correction surveys are made under the provisions
of Section 57 of the Dominion Lands Surveys Act. Nﬁ
monument affecting the boundary of p.at;ented lands §ha
be displaced without the consent in writing of the owners
thereof. Homesteaders have not the same rights as owner?
of lands patented. A monument defining the boundary o
land held as a homestead or under lease, license or agree(i
ment of sale but not patented, must not& be displace
without the consent in writing of the holder .uhereof, uniliess
the error on the position of the monument is at least five
chains, in which event the correction of the error may
be made without the consent of the holder, but the person
or persons acquiring through such correction any 1mprov}e13-
ments on the lands transferred shall be required to pay the
owner of such improvements therefor such an amount1 as
may be fixed by the surveyor. In ?he event of a refusa‘ to
pay this amount, the surveyor 1s to leave the elr}(ir
uncorrected and to report the facts of the case to the
Department. The amount to be fixed by the survey%)rlls
the fair value of the improvements only. The value of the
land is not to be considered. : e

‘ se where a considerable error 1s found afiect
lagcrilsmvlv}iliccail have been patented and the owners do nqz
agree to a correction, the old monument must be left as lt
is without any restoration and the lines which are .1nc‘orrecd
should not be interfered with, but actual bearings an
distances must be ascertained and the facts of the case
reported to the Department. o e

titions or agreements Ior correctl §
sigﬁg(}i’ bi)rethe settlers m\glst be forwarded to the Depalll'tmer%t
with the progress sketches of the survey for which they are

obtained. , ‘

198. A resurvey for the purpose of restoring obhternteg
monuments and reestablishing lost corners may be or(}ezi
by the Minister under the provisions of Section 58 (ic . e
Dominion Lands Surveys Act, upon receipt of a petition
representing that the monuments of the original sur\t/fzy
are lost. Before the resurvey 1s pommenced, public .n(? tlﬁe
is given once a week for a period of four Weie.ks {nﬁfhe
Canada Gazette and in some newspaper circulating in i e
locality, calling upon any person claiming to kr'xc.)lyv ; ﬁe
positions of any of the survey monuments to noti %IV : e
Minister on or before a certain specified date. en
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instructions are sent to the surveyor he is furnished with
the names and addresses of those who have offered to give
information in this connection and with forms of notices
to such persons. These forms are to be filled out in
duplicate by the surveyor, specifying when and where
the person is requested to appear before him. One copy
is forwarded by registered mail to the party concerned
and the other returned to the Department with the post
office receipt.

If the person does not appear before the surveyor at the
time and place specified no further notice is to be taken
of his offer to furnish information and the resurvey is to
be proceeded with. If, however, any person appears
and gives evidence by which the position of any monument
can be satisfactorily ascertained, such monument must
be reestablished in its original position, unless it is in
error, in which case it may be preferable to correct it,
if possible, under the provisions of Section 57 of the Act.

It is to be understood that persons giving information
under the provisions of this Section of the Act are not
entitled to any remuneration or expense allowances.
Lost corners may be reestablished without the consent of
the owners of lands affected. An error on the outline of
the township must be dealt with under the provisions of
Section 57 of the Act, as 1ar as the lands in the adjoining
townships are concerned.

Where improvements are affected, corrections must
in any case be made under the provisions of Section 57.

E¥ Under the provisions of Subsection 3 of Section 66
of the Ac, the surveyor is not bound by the other pro-
visions of that section when making resurveys under
Section 58. Consequently the surveyor is at liberty to
reestablish lost corners in any way suitable to the con-
ditions on the ground, as for instance a corner may be
re established to conform with an improved road, the road
being conridered as evidence of the original position of the
corner.

He may also desiroy any monuments of the original
survey if they are found to be in error and erect new ones
in proper position provided the lands affected by such
monuments are unoccupied and the correction does not
affect any improved roads or other improvements. Care

ust be taken by surveyors engaged on restoration

v 2
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or correction surveys to leave road improvements within
the limits of the road allowances.

When a monumeunt is reestablished or its position
moved to correct an error, all lines closing thereon must
be resurveyed to the nearest existing monument in each case.

199. Where it is found impracticable to retrace a section
line, the survey may be made by running a trial line near
the section line, and locating the corners by offsets. When
trial lines are rum, it is not necessary to open or run the
true lines. The trial lines may be deflected when and
where convenient.

In any resurveys, retracements, ete., all water areas which
would be traversed in the original subdivision must be
traversed by the surveyor who makes the resurvey. It is
impossible in many cases to make use of old t averses in
connection with new surveys.

In addition to traverses required in connection with re-
surveys, retracements, ete., it is often necessary to traverse
anew bodies of water which have changed since the original
survey. In all such cases care must be taken that the new
traverse is continued to such a point that the new survey
may be combined with the old one in preparing a new plan.
It is important that traverses which do not form closed
circuits within themselves should be connected with the
monuments of the Dominion Lands System at both ends so
as to afford a check on the measurements.

THE FIELD BOOK.

200. The field notes must be a faithful, distinet and
minute record of everything officially done and observed by
the surveyor and his assistants pursuant to instructions in
relation to running, measuring and marking lines, establish-
ing monuments, laying off road allowances, &c., and in
addition must present, as far as possible, a full and complete
topographical description of the country surveyed. (See
specimens, pages 69, 70, 71, 72, 73, 74 and 75.)

201. The bearings, distances, and other data must be
entered in the field notes as actually found on the ground
by the surveyor’s own measurements, whether the same do
or not do agree with previous surveys or with the provisions
of the law or of the Manual of Survey. The entry
of conventional, theoretic, assumed or supposed data is
absolutely forbidden.

37715—5
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For resurveys, retracements, etc., the bearing of the
trial line is entered at the top of the page; the offsets from
the trial line to the monuments are shown, and the bearings
of the true line are entered along the line joining the mon-
uments. (See specimen, page 75).

202. The field notes of every section line surveyed must
be complete in themselves, and must be placed on a separate
page. Where a corner is marked by a witness post with
a mound or trench, the position and character of the witness
monument must be shown on each page of the field notes
on which the corner appears. Section lines are to be entered
in the field book in the order in which they are run. The
chaining must,in all cases, commence on the inside of the
road allowance, so as to show for the quarter section and
section corners the distances from the corner of the
section, and the measurements must be given in all cases
exclusive of road allowances.

203. Section lines are described as north and east bound-
aries of sections, not as south or west boundaries, except on
the north side of a correction line, where they are properly
described as south boundaries of sections 1, 2, 3, &e. On
Indian reserve boundaries and on lines between different
systems of surveys, cases will also occur in which the lines
surveyed must be designated as the south or west boun-
daries of sections.

204. The following abbreviations will be allowed in the

notes:—

A. for acre

A. M. “ forenoon
App. “ apparent
Asc. “ ascent
JARTREATE “ Astronomical Field Tables.
Astro. “ astronomical
Az. “ gzimuth
Bar. ¢“ barometer
Bea. ¢ Dbearing
Bet. ‘“ Dbetween
185105 “ Dbearing tree
By. ‘“ boundary
Chs. ¢“ chains
Coll. “ collimation
Cor. ¢ corner
Corr. ¢ correction

s

S.

Sec.

Sq.

Sta.
Stone M

Témp.

for
€«

(43
({3
€«
(43
¢«
(13
(13
(43
(43
(43
13
(13

37715—51
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creek
declination
departure
descent
difference
diameter
distance

Dominion Land Surveyor.

elongation

East

feet

Fahrenheit
fractional
horizontal circle reading.
iron

inches

iron post and mound
iron posts and four pits
Indian reserve
latitude

links

longitude

legal subdivision
mound
magnetic
meridian
marked

North
observation

post

afternoon
Polaris

principal

range

railway

right ascension
reference object
South

section

square

station

stone mound
trench
temperature

67
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(IRSH: for traverse hub i
ips “ township f
Var. ¢ variation ‘\
W. £ West ‘
Wit ¢ witness ‘. TR ORIV Mer. E...By. of Sec.34..Course.3%.

Wit: I.P.M. for witness iron post and mound
Wit. I.P.T. for witness iron post and trench

i _derived...... from deans. Obsn. of. By of Sec.
W.P. for wooden post. t L 8050 7
f

205. The field notes must be always written down on the
spot, leaving nothing to be supplied from memory, and are
to give the following information in relation to the survey:—

(a) The length and exact bearing of every line run, | 5
noting all necessary offsets therefrom, with the reasons for |
the same. 1§

(b) The course and distance for each witness monument.

(¢) The character of monuments. For wooden posts the
kind of wood is stated. “I.P.M.” is entered for “iron post
and mound,” “I.P. Pits” for “iron post and four pits,” | Found rotred WRinsmall Stone M, 2
“Stone M.” for “stone mound,”” “Wit. I.P.T.” for “witness |
iron post and trench,” “T.H.” for ‘“traverse hub.” The , o
number of pits is stated when less than four. The above g2t 4025
information is entered on each page for every corner shown N
thereon. When the corner was established by a previous

CLASS

34

SECTION

survey, the fact must be stated and the description and LoT 443 G.3 .
state of preservation of the monument found on the ground | e 2763
must be given. If the corner was restored, the character | (&S
of the new monument must also be given. The absence of | N ’ .
remarks means that the corner has been established by the 5 % e )
surveyor himself. , : - Y Siesf 2 I Tt el
In surveys other than township outlines or township | D A oo A
subdivision the field notes must show the markings made | e \
on all posts planted and the markings found on all posts %
closed upon. e
(d) The bearing and distance to any stake or post of any | Z Q0% %?&ii%w?f‘i‘“\
railway or highway survey crossed by the line, and also to !
such corner or corners of any lot, mineral claim, timber | The ibovellinelwasrunlon thell A2 anad i5 N fa s or October: 1912

berth, reserve, etc., within the survey, as may be necessary )
to afford proper connection between the several surveys. |
(e) Sketches of settlers’ improvements in their approxi-
mate position and the extent of the same.
(f) The distances at which the line first intersects, and
also where it leaves settlers’ claims or improvements, lakes,
ponds, rivers, bottom lands, swamps, marshes, brush and 7

SPECIMEN OF FIELD NOTES OF SUBDIVISION SURVEY (FOURTH SYSTEM).
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SPECIMEN OF FIELD NOTES OF SUBDIVISION SURVEY (FOURTH SYSTEM). SPECIMEN OF FIELD NOTES OF SUBDIVISION SURVEY.
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woods; also the beginning of ascent, the top and the foot of
descent of all remarkable hills or ridges, with their estimated
height in feet above the bottom lands near which they may
be situated, or aneroid readings if crossed by the line;
also where a stream, lake or pond is crossed, the data used
for ascertaining the distance across it.

(9) The approximate course, direction, average width,
depth, and rate of current of all streams, and whether the
water is fresh or salt in the lakes which fall within the
survey.

(h) Whether the surface of the country is level, rolling,
broken or hilly.

(7) The nature of the soil, classifying it, according to its
fitness for agriculture, as first, second, third, or fourth class
—entering the class, at the time of survey, on each quarter
section where indicated in the notes.

(7) Depth of loam and kind of subsoil, where pits are dug.
(See following clause).

(k) If in timber, the kinds, quality and average dimen-
sions thereof.

(1) Rapids or falls of water affording mill sites, with
estimated fall and supply of water in general terms.

(m) Coal deposits, minerals (transmitting specimens of
the same) and salt springs, &c., &c.

(n) The aneroid barometer reading in inches at the top
or bottom of all prominent elevations or depressions, or
when none such exist, at section and quarter section corners.

When a large valley is crossed by the line, aneroid readings
should be taken at the bottom of the valley and at the top
of each slope. These readings are recorded in the notes
and take the place of an estimate of the depth of the valley.

The index error of the aneroid should be determined
whenever convenient by comparison at a Meteorological
Station or at the Department in Ottawa. At the same
time no opportunities should be neglected of recording the
readings at places of known elevation such as railway sta-
tions. From these readings the index error can be deter-
mined at the head office.

(0) The date of the survey.

(p) In contract surveys, the rating on every page of the
field notes for the lines shown upon the page.

206. The topography of the interior of the sections must
be sketched in the field book as far as it can be ascertained
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without undue delay. It may be necessary, in bush
country especially, for the surveyor to go off the line for
this purpose. The courses of the rivers, valleys, trails,
ete., must be indicated approximately as well as the outlines
of the lakes or ponds, the position of the hills, etc. The
draughtsman who plots the plan must have this inform-
ation for representing the topography in the interior of the
sections. It is not sufficient to show the crossings on the
line; sketching as shown in the specimen field notes is
required for plotting the plan.

The following definitions, used in the publications of the
Chemical Division of the Dominion Experimental Farms,
will assist surveyors in deseribing the nature of the soil.

Drift soils are of glacial origin and consequently of vari-
able composition. They consist usually, however, of loose
material—chiefly fine and coarse sand and gravel with
more or less rounded small stones and boulders. As a
class, these soils are ‘“light” and frequently poor, not
necessarily from lack of the mineral constituents of plant
food but from unsuitable physical condition and deficiency
in vegetable matter and its concomitant nitrogen.

Alluvial soils are those which have been transported and
deposited by water, fresh or salt. There are many classes
or varieties, both as to texture and composition, according
to the character of the country furnishing the detritus and
the velocity of the current; usually the particles are fine
or moderately fine. Many of the most fertile soils are of
alluvial origin, e.g. deltaic and valley soils, their product-
iveness being due largely to the intimate association of an
ample supply of organic matter with the rock debris forming
the mineral basis of the soil.

Gravelly soils are those consisting essentially of gravel or
small water-worn fragments of rock with more or less
coarse sand. The amount of fine material will not usually
exceed twenty-five per cent. and the humus content is
never large. As a class, they are among the poorest of
arable soils.

Sandy soils contain 80 per cent. or more of sand prin-
cipally finely comminuted quartz, with not infrequently
fine material from the disintegration of crystalline rocks in
general. The amount of clay present is less than 10 per
cent. They may contain notable percentages of oxide of
iron, carbonate of lime, &ec.
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Clay_ soils contain at least 60 per cent. of clay, the remain-
der being chiefly made up of sand and vegetable matter.

Loams are essentially mixtures of clay and sand and are
classified according to the degree of preponderance of one
or other of the constituents, as follows:

: Heavy Clay Loam: containing from 75 to 90 per cent. of
clay.

Clay Loam: containing from 60 to 75 per cent. of clay.

Loam: containing approximately equal amounts of clay
and sand.

Sandy Loam: containing from 60 to 75 per cent. of sand.

L&ght Sandy Loam: containing from 75 to 90 per cent. of
sand.

N. B. Organic matter (humus forming material) and car-
bonate of lime, are present to a greater or less extent in all
productive loams.

Manrl is a caleareous clay, conteining from 10 to 20 per
cent. of carbonate of lime. (Shell marl is essentially car-
bonate of lime. It occurs as an earthy deposit at the
bp‘gtom of lakes and ponds and is composed largely of the
disintegrated shells of fresh water mollusca. When dried it
has a chalky appearance).

Lume or Calcareous soils contain carbonate of lime as a
characteristic or distinguishing feature.

Alkalv soils occur in arid and semi-arid districts and are
charactquzed by the presence of considerable amounts
of certain soluble salts, chiefly the sulphate, chloride and
carbonate of sodium. These salts may appear on the sur-
face of the soil s an efflorescence, usually white, in seasons
of scanty precipitation. “Black” alkali, due to carbonate
of sodium, is the most injurious form and may be recognized
by the incrustation being dark brown or black, from the
plrlc(ss?nce of organic matter dissolved from the soil by the
alkali.

Peaty and Muck soils have resulted from the gradual

accumulation in the presence of water of plant remains and
hence consist largely of organic matter.
In peat the structure is essentially fibrous, clearly indicat-
ing the origin from sphagnum and other aquatic plants. In
muck (swamp muck), further decay has destroyed or broken
down the fibrous structure, resulting in a black or dark
brown material, which is usually of a more or less cheesy
consistency when wet.
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Humus soils are those rich in semi-decomposed vegetable
matter but which have not been formed under water, as
in the case of peats and mucks.

Surface soil, generally spoken of as the soil or as the
arable soil, is the upper or surface stratum used in cultiva-
tion and which in addition to disintegrated rock material
contains as a rule more or less humus— the decaying
remains of plants.

Subsoil is the unweathered, naturally undisturbed stra-
tum immediately underlying the surface soil and may consist
of sand, clay, gravel, etc., or mixtures of these. It is prac-
tically destitute of organic matter.

Hardpan, the name applied to the subsoil when such has
become converted, by chemical and physical agencies, into a
hard, tenacious rock-like stratum.

The following definitions of certain topographical
features of common occurence in the West are for the guid-
ance of surveyors in preparing returns:

Swamp,—Soft, low ground saturated with water but not
necessarily covered with it. A swamp differs from a bog
or a marsh in producing trees and shrubs whereas a bog
or a marsh produces only herbage, plants and mosses.

Marsh,—A tract of soft wet land commonly covered
partially or wholly with water.

Muskeg,—A rocky basin filled by successive deposits
of unstable materials, such as leaves, muck and moss, and
incapable of sustaining much weight.

Bog,—Wet and spongy ground usually covered with
coarse grass and often containing peat and other organic
substances. It is too soft to bear the weight of any heavy
body on its surface.

Pond,—A body of still water smaller than a lake.

Slough,—Differs from a pond or lake in that it is usually
of shallow depth and is liable to dry up at certain seasons
of the year.

207.The surveyor who is making the original survey of a
township is to obtain from every bona fide settler a statutory
declaration on the form supplied, and to see that all the
questions on the form are answered, and the answers entered.

A bona fide settler is a person already residing on the
quarter section or lot at the time of its survey, or who has
made substantial improvements on the said piece of land,
proving his prior occupation. No other persons should
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be permitted to make declarations, nor should declarations
be accepted in which any answer is clearly untrue or in
opposition to the facts.

The object of the declaration is to show the persons who
squatted on the land before the survey. A declaration
taken from a person locating after the survey would mislead
the Department as it would be inferred from the declaration
being made before the surveyor that the person was found
on the ground or that improvements were in existence.

All declarations from squatters who reside on the land or
have made improvements are to be accepted, no matter
how many there may be on a quarter section or lot.

A statutory declaration does not give any right or legal
status to the declarant: it is simply for the information of
the Department.

Surveyors are strictly forbidden to make any charge to
squatters for receiving their declarations, and it is no part
of their duty to explain the law or to give directions to in-
tending or actual settlers for securing land. Surveyors in
the employment of the Department are requested to ab-
stain from giving such advice.

Every declaration must be mailed to the Department at
the first opportunity after it has been taken.

No statutory declarations are to be taken on resurveys,
retracements or restoration surveys.

CHAPTER III.
RETURNS OF SURVEY.
PROGRESS REPORTS.

208. Surveyors must report at least once a month the pro-
gress of their work, and forward the report at the first avail-
able opportunity.

209. Each progress report is accompanied by sketches on
the forms supplied showing the work done up to date. The
sketches must give the bearings and lengths of all section
lines surveyed and the jogs on correction lines when meas-
ured. Traversed lines are marked red. A quarter section
made fractional by a traversed body of water, is designated
by the letter “F”. It must also show the quarter quarter
section lines selected as boundaries of bodies of water in
accordance with clause 142 of the Manual.

The sketches must also show the main topographical
features, that is to say, the rivers, lakes, trails, hills, ete.;
they may be drawn with pencils of different colours. No
scale is needed for plotting; a rough estimate of distances is
all that is required. It should be understood that it is not
necessary to indicate every little swamp, pond or rise that
may be found.

The bearings and distances entered on the sketches may
be those recorded in the field; they are subject to any cor-
rections which the surveyor finds necessary when making
his final returns.

TOWNSHIP PLANS.

210. Plans of townships are made in the Department
from the surveyor’s field notes. They are plotted on a
scale of thirty chains to one inch, and reduced for publica-
tion to forty chains to one inch. Every fractional town-
ship, however small, is shown on a separate plan.

211. The township plans exhibit the bearings and lengths
as ascertained and measured on the ground, of all surveyed
lines, the monuments erected to define the boundaries of
the lands, and the main topographical features of the
ground.
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212. The township plans show the area of all full quarter
sections computed to the nearest acre.  Fractional quarter
sections are divided into quarter quarter sections, and the
area of each is computed and shown to the nearest tenth of
an acre. A quarter section is fractional when it is broken
by lakes or streams which have been traversed or by parcels
of land previously laid out.

In a quarter quarter section divided into two or more
parts by a traversed lake or stream, the separate area of
each part is given.

PLANS OTHER THAN TOWNSHIP PLANS.

213. Plans other than township plans are made on the
following scales:—

Settlements, not less than one inch to twenty chains.

Group lots, not less than one inch to five chains.

Town sites, not less than one inch to four chains.

Highways, not less than one inch to ten chains.

214. The plan of a settlement exhibits the bearings and
lengths of all boundary lines, the bearings and lengths of all
roads surveyed, the corner and witness monumends and their
descriptions, the numbers of the lots and their areas, the
settlers’ improvements, and the main topographical
features. The boundaries are marked by solid lines; the
base lines by broken lines.

215. The title of the plan of a settlement gives the name
of the settlement, the district, province or territory, the
name of the surveyor, the date of survey and the scale.

216. The plan of a group lot exhibits the same information
as a settlement plan. It must also show the connection
with a monument of the nearest Dominion lands survey,
and with adjoining lots or claims, if any. When the con-
nection is made by a traverse of more than one course, the
traverse lines are not shown on the plan; the connection is
indicated by its latitude and departure in dotted lines
with distances written on the lines.

When the connection is too long, i¢ is plotted separately
on a smaller scale, but on the same sheet of paper. The
plan must also show the nearest corners and portions of the
boundaries of the adjoining lots or mineral claims, if any.
The area is given to the nearest tenth of an acre. The
limits of the lot are made more distinct by an edging of
colour applied with a brush.
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217. The title of the plan of a group lot must state the
number of the lot, the number of the group, a concise
designation of the locality, the district, province or territory,
the name of the surveyor, the date of survey and the scale.
The designation of the locality must be that which is in
general use among the public in referring to the place.

218. The plan of a town site must show a sufficient
number of the exterior boundaries together with the ties
thereto, also the bearings for one side of all streets and
avenues and sufficient other bearings to enable the length
and bearing of every lot line to be deduced, the bearings of
the external boundaries, the monuments and their nature,
the numbers of the blocks, town lots, avenues and streets,
the depth and width of all lots, the width of the streets,
avenues and lanes, and the houses and improvements. In
the case of curved streets, the plan must indicate the
radius, point of curvature and point of tangency. Every
block and every lot in the block must have a distinct
number or symbol. When all the lots in a block have the
same depth it is sufficient to show the depth of the end lots.
Only the essential topographical features are indicated.

219. The title of the plan of a town site must state the
name of the town site, the number of the section, township,
range and meridian, or settlement or other lot, in which the
town site is situated, the province, district or territory,
thel name of the surveyor, the date of the survey and the
scale.

220. Plans of highways must show the bearings and
lengths of the courses, the monuments, their descriptions,
and the bearings and lengths thereto, the main topogra-
phical features and the area of the highway, computed to
the nearest hundredth of an acre, in every separate parcel
crossed by it.

221. The title of the plan of a highway must give the name
or description of the highway, its beginning and end, the
province, district, or territory, the name of the surveyor,
the date of survey and the scale.

222. The following rules are applicable to all plans other
than township plans, and must appear in the form of a
note:—

(a) Surveyed lines and measured lengths are in ver-
milion.
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(b) Unsurveyed lines, ca.lculated distances or bearings,
and previous surveys are in black.

(¢) Bearings are in degrees and minutes (or degrees and
hundredths). Observed bearings are in blue.

(d) Distances are in chains and links (or in feet and
tenths). i

(¢) Monuments found on the ground are indicated by
square black marks. =

(f) Wooden posts planted are indicated by square
vermilion marks. 2

(9) Iron posts planted are indicated by square blue
marks.

223. The origin of the bearings must be stated on the
o e : =

224. A retraced or restored line is shown in vermilion,
but the boundary marks found upon it are represented by

e black marks.
nggg. An obliterated boundary mark restored by the sur-
veyor is indicated on his plan by a square black mark.

226. A bearing is written in blue, as observed, when the
surveyor has measured the course of the line, although his
bearings may be derived from the bearing of an adjoining
survey. ; ;

227. Distances to water boundaries are given only when
they are necessary for the description of the parcels.

228. Boundaries are represented by full lines; lines
which are not boundaries are shown broken. -

229. The descriptions of the monuments are given by
means of the same abbreviations as in the field notes.

230. Unless otherwise directed, areas over one hundred
acres are given to the nearest acre; under one hundred acres
and over ten acres, to the nearest tenth of an acre; under ten
acres to the nearest hundredth of an acre.

231. All the bearings of a plan must be referred to a
single meridian, so that the angle of any two lines may be
given by the difference of their bearings. -t
i5 of such an extent in longitude that several meridians have
to be used, there must be a separate plan for eqch meridian
wpon which shall be shown all the courses of which the bear-
ings are referred to that meridian. .

232. The date of a survey is the date on which measure-
ment was completed on the ground. The dates of begin-
ning and ending of the survey which are entered on the

When the survey |
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title page of the field notes should include all traverse or
other surveys within the field book.

233. The surveyor must not lose sight of the fact that the
main object of his plan is to identify the boundaries of the
parcels laid out; the plan must not be obscured by irrelevant
details. Only the main topographical features are to be
represented, and in so far only as they may assist in locating
the boundaries. Traverse lines of rivers or lakes, generally
are of doubtful utility; they are not boundaries, and as the
feature which they define is liable to change, any measure-
ments required may, if the traverse has been accurately
plotted, be scaled off the plan with sufficient accuracy.

234. Plans must be plotted carefully and accurately, and
must be fair specimens of draughtsmanship. If incomplese,
faulty, or no . up to the standard of professional work, they
will not be accepted.

FIELD NOTES, REPORTS AND OTHER RETURNS.

235. The field notes sent in to be placed on record in the
Department of the Interior are to be a fair and exact copy
of the original notes taken in the field, after applying to the
bearings the corrections deduced from the astronomical ob-
servations and the deflections from trial to true lines;
evident errors in the original notes may, however, be cor-
rected in the copy. The field notes for record must be
written in the books furnished for that purpose; the forms
supplied for field use are not accepted as office copies.

When portions of different townships are surveyed, it is
preferable to have the notes of as many townships as pos-
sible copied into one book, but if it can be avoided the notes
for one township should not be copied partly in one book
and partly in another.

236. The first page gives the title, the nature of the sur-
vey, the name of the surveyor, and the dates of commence-
ment and completion of the work. The second page con-
tains a skeleton diagram, with each section line numbered
to correspond with a page of the notes. The third page
contains the names and duties of all members of the party.
Whenever a new member is employed or any one changed,
an appropriate entry thereof with the reasons therefor is
made previous to entering any notes under the changed
arrangements.
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237. The field notes must be distinctly and neatly made
out in language precise and clear, and their figures, letters,
words and meaning are always to be unmistakable.

238. The road allowances must be ruled in proper posi-
tion. The regular width is stated at the beginning of the
book; other widths are entered in the notes. Corner
monuments are properly described and marked in true
position. When a boundary monument is found, the
fact must be stated, also whether it was in good con-
dition or obliterated, and whether it has been restored.

239. Traverses are plotted on a scale of not less than
one inch to twenty chains and large enough to show all the
details of the survey. They are on tracing linen, one
piece of linen being used for each township if convenient.
If a traverse extends into two or more townships a separate
traverse plot is required for each township. The lines of
the traverse are in red and the shore lines as well as the
the section lines are in black. The numbers of the stations
should be indicated on the plot. Areas are not entered
upon these plots; they are calculated at the head office.
The plot must not be pasted in the field book. Connect-
ing traverses are dealt with in the same manner. Field
notes of the traverses are to be entered in the blank pages
in the field book. (See specimen pages 88, 89 and 90).

240. Where islands occur in a stream, or where there are
several channels, the traversed line to which areas are
calculated is shown on the traverse plot by a fine blue line.

241. The astronomical observations for azimuth together

with the calculations thereof. are entered in the blank.

forms at the end of the book. If the field book does not
contain sufficient forms on which to enter all the returns
of the astronomical observations taken, they may be
entered on some of the blank pages at the end of the book.
Blank forms for astronomical observations are furnished
on request and if the surveyor prefers, the returns may be
entered on these forms and attached to the book.

242. The surveyor subdividing a township must make
in the field book a report upon the following subjects:—

Route for reaching the place and its condition.

Nature of soil and what it is suitable for.

Description of the surface, whether prairie, timbered or

igrlébby, with the location and proportions of each
ind.
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Size, kind, and quantity of timber and where located.

Hay.—Location, quantity, and quality.

Water.—Whether fresh or alkaline. Is supply sufficient
and permanent? Description of streams, depth,
width, rate of current, and volume of water. Is land
liable to be flooded, and if so, to what depth?

Water-powers.—Heights of falls, or rapids, and horse-

power available. Whether such power can be devel-
oped by the construction of dams.

Climate.—General indications. Any summer frosts?

Fuel.—What kind of fuel is most readily available, and

where can it be procured? Description of any coal or
lignite veins in the township.

Stone quarries.—Where located. Kind and quality of

stone.

Minerals.—Description and location of any minerals of

economic value in the township.

Game.—Kinds of game to be found.

Also any other subject of interest in connection with the
township.

243. Every subject mentioned above must be dealt
with in the report. For instance. if there is no timber in
the township it must be so stated and not left to be in-
ferred from the absence of any reference to timber in the
report.

244. At the end of the field book of a township subdi-
vided under contract, there must be an account of the
cost of the survey. This account must give in miles and
decimals of a mile the length of the section and traverse
lines surveyed, of the lines opened in the woods, of the
lines measured over rough ground, and of the meridian
outlines surveyed, together with the rate per mile and the
amount claimed in each case; also the number of pits, and
the number of statutory declarations with the rate per
unit and the amount claimed in each case, and the total
amount for the township.

245. The surveyor performing the original subdivision of
a township must make a separate report upon the timber
to be found within the township. In his report, the sur-
veyor states whether, in his judgment, from the knowledge
gained on the ground, it would be desirable to reserve the
timber for the needs of settlers or whether it would be
advisable to set apart the same as a timber berth or as a
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EXAMPLE OF FIELD NOTES OF MICROMETER TRAVERSE SURVEY .
MICROMETER TRAVERSE OF BLUE LAKE.
Date of traverse—July 5, 1912.
Commenced at T. H. (Sta. 1) on E. By. Sec. 20, Tp. 34, R. 15. | @
o 25035
Bearing Distance. _ ; 2R
| 20.00 @
T /5.6%
180 01 6-50 To I. P, pits at northeast corner section 17. 2.70| /O. 0O
23 30 Magnetic N.
ggi 40 gs-go :lro .Eta(ioanI. 3 2500,
¢ 45 4-35 "o bank of lake. E =
344 42 2830 o e ¥ @ i
0 01 27-90 To T. H. on bank of lake. NN
10 08 28-80 To bank of lake.
19 2 27-80 « 3 @
27 40 26-50 « «
Station 2. /4" éﬁ
23 3 “ : Magnetio N. Q /4 Ok
96 15 2560 To bank of lake.
111 40 26-40 « « /250
126 22 22-60 « «
g;s 35 23-20 | %‘o itationfB].l ‘ /0.00 |130
7 50 20-10 0 bank of lake. | =
245 43 2060 | « « ‘ 0.R4
265 05 21-80 & « ‘ ( 0 50
Station 3. | O, /\
ation L}\%/w'yyb @ /Zb 64‘ \
23 25 Magnetic N.
351 56 21:90 | To bank of lake.
8 2 22-50 “ «
23 20 92-40 « «
101 50 24-80 < - ‘ 23./0 /
116 40 25-80 « « ‘
127 55 23.80 | « « } 22'?/ /
140 35 21-70 | « « ‘ y
154 30 24-80 | « « l oso| 20 00
167 18 25-50 « « -
233 48 6-70 « « 15.52
256 30 15:10 | To station 4, \ /0. 00 |2 55
Station 4. Z @7
1 3 2640 | Topne Niak / a. 50 s
. To bank of lake. 5O
162 52 2550 G ’ /ﬁ 0. 00 | 26950-2/4.00 chs Lo
175 35 26-50 « « O 3
101 32 25-20 « « (%W‘Vn/ 7 09\ NS Us ak NE. corner
209 54 2440 « “« ———— -
225 50 22-40 « « sec. S, T 33, fg/é
244 00 25-10 « «
Moo | mae | o Novr /5-1202 Traverse gf e
283 32 27-00 « « S Wpotw?
298 3(5) 35'20 % « g 4 a;('g)/ V7> 202 Th
312 4 1-20 « ¢ -
395 12 14-90 & % %W% 1) c]/ﬁjf Y. V8
325 12 4-40 « «
322 00 8-60 “« « Cﬁﬁw@ Zo Al ﬂ/ St ve—

SPECIMEN OF FIELD NOTES OF CHAINED TRAVERSE SURVEY
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timber reserve for the conservation of water supply.
Should a timber berth be suggested, he is to give a general
statement of the quality and extent of the timber over
ten inches in diameter suitable for lumbering purposes.
If reporting on several timbered townships, he must make
a statement of their relative value, taking into account the
extent, quality and facilities afforded by streams, ete., for
getting out the timber. When there is no wood in the
township, the fact must be stated. The report for each
township must be on a separate sheet of foolscap or
on forms supplied by the Department.

246. Following the field notes, the surveyor will make the
following affidavit:

AR ol e v in the province of
.................. Dominion Land Surveyor, make oath
and say that T have in my own proper person, according to
law and the instructions of the Surveyor General, faithfully
and correctly executed the survey shown by the foregoing
field notes and accompanying plan, and that the said field
notes and plan are correct and true to the best of my
knowledge and belief. So help me God.

The reference to the plan is left out when there is no plan.

The affidavit must be made before filing the plan or the
field notes: the examination is not commenced nor is any-
thing else done before the affidavit is made.

247. The statement that the surveyor has made the sur-
vey in his own proper person means that the survey opera-
tions have been carried out under his personal supervision
and direction in such a manner that he is certain of their
correct execution. It involves the presence of the surveyo1
on the ground. He may assign to his assistants such parts
of the work as he may see fit.

248. A survey has been made according to law and the
instructions of the Surveyor General, when the directions of
the law and of the Surveyor General have been carried out
as far as practicable. Cases may occur where it is impossible
or manifestly inexpedient to comply with some clause of
the instructions; in such cases, the surveyor is expected to
use his own discretion. On the other hand, a departure
from the instructions is not justified when they can be
carried out without causing any harm.
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249. Asurveyor employed on the survey of base lines or
meridians must furnish a general report upon his operations
and the_respurqes of the district in which his work lies
for publication in the annual report of the Department of
the(z1 Int(?rlgr : also,tior each township adjoining the outline
a description o: the surface, nature of il ;
s ; re of the soil, timber,

As base line surveys lie in practically unexplored portions
of the country, an explorer is attached to the survey party
for the purpose of exploring the adjoining country.

It is his duty to explore for twelve miles on each side
ol the surveyed line and to cover the ground sufficiently
:010 en'alg_le hnfnﬂto furnish the surveyor with a detailed

escription of the country. Among the particulars
noted by him are the following:— g - S

(a) General character of the country, whether level,

;q{]ling, broken, hilly or mountamous. Average height of
ills.

(b) Description of fohe surface whether prairie, wooded
or scrubby with location and proportion of each.

(¢) Nature of soil. whether clay, sand, stony or r

(e) N ! , sand, ocky,
suitability for farming. Where land remote fr}(’)m knov»?n
settlements has been occupied or cultivated, the circum-
stances should be reported and the success or failure of the
operations determined when possible.

(d) Liability of land to be flooded. Frequency of swamps
and marshes. Location and extent of marshes and other
lands growing hay.

(e) .D(?SCl‘lpthIl of timber met with,giving dimensions and
what it is suitable for. If suitable for lumber or pulp
wood, the quantity should be estimated.

(f) Average width and depth of the rivers and creeks
direction and rate of current. Note the waterfalls and
rapids and estimate the height of fall. Observe whether
power can be developed by building dams.

(9) Average depth and width of valleys; whether slopes
are easy or steep.

(h) Description of coal or lignite veins, or other minerals
found, with samples of the same.

(z).Descrlp‘mon and location of stone suitable for lime or
building.

(7) General indications of the climate; occurrence of
frosts.
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(k) Game and fish.

(I) Any other information of scientific or practical
interest.

The explorer is to keep a diary in which to enter notes
as he travels from place to place and ir no case stould he
trust to memory to recocd observations of previous days.
Owing to the nature of his work he may have to be absent
from camp several days at a time, but he should report at
every available opportunity so that the surveyor may have
a check on his work.

Such of the information thus obtained as is of sufficient
importance, is embodied in the general report of the
surveyor after the completion of the survey.

Trom the data collected by the explorer, the surveyor
compiles a sketch map on tracing linen of the country
showing the various lakes, rivers and other topographical
features of the ground together with full topographical
notes giving all, or as much as possible, of the information
gathered. The map is drawn on a scale suitable to the
amount of information contained. It is intended merely
for office use, and provided the information is plain and
unmistakable, fine draughtsmanship is not required.

Attention is particularly drawn to the necessity of
devoting care and attention to the preparation of general
reports. The object is not merely to give an account of the
surveyor’s operations and of the quality of the land, but to
describe comprehensively the resources of the country visited
and its industries, whether farming, stock-raising, lumbering,
mining, etc., furnishing such details as may enable the
prospective emigrant to choose judiciously the locality in
which to settle according to his calling, and to form an idea
of the expectations which he may reasonably entertain.

A general report is also required from all other surveyors
employed by the day, such report to contain all the informa-
tion concerning the season’s operations of value to the
Department of the Interior or to the public, but which
does not appear in the surveyor’s plans or field notes.

250. The final returns of survey are as follows:—
For a survey of township outlines:
(a) Field notes.
(b) General report.
(¢) Oaths of chainmen.
(d) Accounts in duplicate on the forms supplied.
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For the subdivision of townships:
(a) Field notes.
(b) Oaths of chainmen.
(c) Statutory declarations of settlers, if any.
(d) Timber report.
For other surveys:
(a) Field notes.
(b) Plan.
(¢) Oaths of chainmen.
(d) Statutory declarations of settlers, if any.
(e) Accounts in duplicate on the forms supplied.

251. Immediate preparation of returns after the surveyor
has completed his field work will be insisted upon.

INSPECTION AND EXAMINATION OF SURVEYS.

252. The responsibility for the accuracy of a survey and
of the plans and field notes of the same, rests with the sur-
veyor. He must not look to the Department for assistance
in discovering the errors or deficiencies of the survey in the
field or for help in completing or correcting the returns.

253. Should the field inspection of a few miles of the
survey lines disclose work below the standard required by
the instructions, the surveyor will be invited to correct the
whole survey, and no further payment will be made until a,
new inspection has shown the survey to be satisfactory.

254. The field notes and plans must, before being filed, be
carefully checked by the surveyor. It is no part of the
duties of the office staff to help a surveyor in correcting
his returns; that must be done by the surveyor himself.
A few errors may escape his attention, and if such as not to
require a change in the survey, he will be allowed to file
supplementary field notes correcting the previous ones and
to be attached to them. Clerical mistakes may, at the
request of the surveyor, be corrected in red ink. Should
the examination of a few pages of field notes disclose more
errors or discrepancies than should exist, had the notes been
carefully prepared and checked, the examination will not
be continued and the notes will be returned to the sur-
veyor who will be requested to send correct ones.

255. In case the notes show that a part of the survey on
the ground is incorrect, deficient or incomplete, the sur-
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or will have to correct the survey on the ground and
;;,(?};ile supplementary returns embodymg the correctlons.ﬁ
256. After being fully examined by the office staff,
neither plans nor field notes are returned to the survegror.
Any corrections necessary are made by supplemhen ary
returns, duly sworn to, or are, at the request of the S{?}f-
veyor, entered in red ink on the original returns when the
mistakes are evidently clerical.




CHAPTER 1IV.
BLOCK AND BASE LINE SURVEYS.
‘ GENERAL DIRECTIONS.

257. The first operation in laying out a given portion of
country, is the survey of the outlines of the blocks.

The eastern and western exterior boundaries of the blocks
in the third system of survey are broken lines each consist-
ing of two meridians separated by the “jog” at the correc-
tion line. The northern and southern limits (base lines)
are parts of a polygon described on a parallel of latitude,
by laying off, as chords thereto, the successive township
sides, forming, as the case may be, the northern or southern
outline of the block.

If time does not permit the survey of whole blocks, the
base lines are established first.

The road allowances along meridians are in all cases of
the prescribed theoretic width, one chain. That the distri-
bution of excess or defect is among the sections, and is not
applied to the roads, does not materially affect the azimuth
of those north and south lines involved; the displacement at
the extremes—but two-thirds of a link on each mile—being
less than ordinary chaining is at all accurate enough to
indicate.

258. Except in the case of the blocks south of the second
base, where the meridians are surveyed from the second
base to the first correction line,and after laying off the theo-
retical jog, south to the first base, leaving all the north and
south closing error at the first base, the surveyor invariably
closes his block on the correction line, projecting first the
part on one side of the correction line and then the other half
of the block. The north and south error in closing is
divided equally between the two quarter sections north
and south of and adjoining the correction line. The jog on
the correction line is left as found, unless it should show an
error of more than one chain and fifty links in the lines of the
last block in which case they have to be resurveyed. The
limit allowed for the north and south closing error on the
correction line is also one chain and fifty links.

96
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The block surveyor marks, on the correction lines, only
the township corners; all other posts are planted by the
subdivider.

259. When it becomes necessary to deflect a base line to
place it in proper latitude, such deflection, unless instruc-
tions to the contrary be received from the head office, is not
to exceed two minutes, and must be carried to such a dis-
tance as to effect the required correction, except in closing
on an initial meridian, where the last township corner is
connected with the post on the meridian by a trial line, the
deviation never extending beyond the range or fraction of a
range adjoining the meridian.

260. The method of establishing the lengths and dir-
ections of the lines of the survey is the following:

All lines are measured twice. This is effected by having
two sets of chainmen, using the continuous steel band chain.
The leading one is of the length of a standard Gunter’s
chain; by it all topographical notes are kept and posts
planted. The following band, used as a control, is 100 feet
or more in length.

With a steel tape several hundred feet in length, the in-
equalities of the ground would frequently prevent the rear
chainman from seeing the front chairman if the tape were
used to the full length. The method of chaining in such
a case is to have the zero of the tape in front, the rear chain-
man holding whatever ‘‘ten” links or feet happens to be
nearest over the last pin, while the front chainman always
drops his pin from zero. ;

As the front chainman advances, unless the ground‘ls
exceptionally level, he generally encounters a small rise
which if the full chain were used would obstruct his view
of the rear chainman. To pull the chain out to its full
length, and then come back to the summit of the rise, and
put in a pin or to read the clinometer for the chain on each
side of the rise is very laborious and complicated. Instead
of this the front chainman, when he reaches the summit,
estimates if he can get to the next summit and see the
rear chainman. If not he stops at the top. The rear
chainman comes up to the last pin, picks up the chain
beside it, takes the nearest ‘“ten” and holding this mark
exactly over the pin he gets the front chainman to
tighten the chain and set his pin in the usual way at the
zero always. The mark read on the chain is entered in

37715—7
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the book, the clinometer is read and the front chainman
advances again either to the full length of the chain or to
the top of the next rise as the ground may dictate. It is
best to use only the “tens” as a means of avoiding errors
in reading. It seldom happens that odd feet or links
between tens must be used.

At the last distance, the front chainman holds the zero
exactly over the post put in by the first chainage, and the
rear chainman coming up to the last pin, pulls the chain
back tight from the front chainman who is holding the
zero over the post. The rear chainman then reads the odd
feet or links and tenths.

When, at a section or quarter section corner, the distances
registered by the respective chainings for the length of the
quarter section side, differ, in prairie country, more than two
links, or, in woods or brush, more than three links, the two
sets of chainmen return to the last post and measure over
again, repeating their measurements until accordance within
the limit prescribed is attained.

When the surface is so broken or uneven that it would be
unreasonable to expect such accordance, and therefore, in a
still greater measure, to look for any proper approximation
to the absolute length of the interval chained, the surveyor,
while continuing to establish the direction and carry on the
production of his line, in the usual manner, has recourse to
such application of trigonometric methods, for obtaining the
distances along it, as his judgment and the necessities of the
case may lead him to employ.

261. The field bands must be frequently compared with
the standard measure.

In using the standard for comparison, it should be
stretched with a proper tension measured by means of a
spring balance.

As every increase or decrease in temperature of ten degrees
Fahrenheit would give to measurements a corresponding
increment or decrement of somewhat more than half a link
in a mile, and since in the western provinces a season of
field work, extending from summer to winter may include
variations of temperature covering a range as high as 113025
a base line chained in summer across four ranges, might,
from this cause alone, differ from the adjoining base lines
north or south, chained across the same ranges in midwinter,
by more than one chain and a half.
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262. In ordinary summer weather, althouch th i
tlon.f.or temperature would, comparéd withbthta ?)rc(;)é; egf
precision of the work generally, be inappreciable yet it
must not be entirely neglected. The temperatm"e error
might, in any.given case, happen to have the same sign as
other _uncorrected constants, or accidental errors, whose
effect it would thgn go to aggravate. That in anoth:er case
further on, 1t might tend to counteract these, would not
lessen the inaccuracy of position of the boun’dary monu-
mtax}}t; planted under the first condition.

‘he surveyor will, therefore, apply this correcti
variations of 10° and over, from tl?e}jcemperatuercet f(())rll' {;7)11;1?%11
the chains are compared or adjusted to standard. This he
can conveniently do, by allowing half a link to the mile for
each ten degrees Fahr., not attempting to note or estimate
the temperature of his chain to less than ten degrees. This
will keep his corrections in the convenient form ?)f multiples
of half links, and render tables unnecessary. -

A thermometer attached to the end of a chai ¢
hand, fails to give the temperature of the rest c?t} I;hr;eiﬁa?rlﬁ
fasjcen_ed to the middle and allowed to drag on the ground’
1t is liable to derangement and injury, it is therefore ex-
tremely difficult for the surveyor to obtain even a rough
approximation of the temperature of his chain. By repeat-
mg at convenient times, and under varied conditions, the
experiment of placing a pocket thermometer on, or in the
grass or brl_xs_hwood, as nearly as possible similarly to, the
average position of the chain during the trial, and comparing
the temperature attained by the thermometer so placed with
that of the air, or indicated by a thermometer attached to
the leading end of the chain, a rough idea may be got of
the .all(_)wapces that should, in practice, be made in takin
the indications of the latter, or in rudely estimating the tem%
perAature of the chain from that of the air at the time.

ttention is to be paid to the condition of the chai ing
measurement, whether wet or dry; a wet chain %l?f%ggélﬁi
temperature lowered to a great extent, especially in dry
webalthir. The colour of the chain also has some influence;
ﬁrigﬁg 01?;. dark blue chain will absorb more heat than a

263. Besides the small plummet line that sh
. ) ould b
carried by the chainmen to enable them to get correctl)ef

past r_ninor irregularties of surface, the assistant should
37715—71
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carry an Abney or Locke pocket clinometer, by which he
can obtain the inclination and thus permit the chainmen
to use the more accurate method of chaining on the in-
clined surface, instead of the one requiring them to hold
their chain level and entailing a continuous repetition of
plumbing down from the high end to the pin in the ground.

In using his clinometer, the assistant stands at one end
of the slope, one of the chainmen standing at the other
end, and he sights through the instrument to some part of
the chainman’s body, the height of which has been previ-
ously ascertained to be the same as the height of his own
eye. Such point is easily found by using the clinometer
at zero, the assistant and chainman standing close together
and on the same level.

264. Table XIX, “Corrections in links to slope measure-
ments,” is intended for the subdivision of townships; it is
not sufficiently precise for block surveyors. A more accu-
rate table is pasted inside the cover of the field book for
block surveys. This book contains a form for applying
the correction to the chainage. (See specimen, page 102).
The first number entered in this form is the length, in
links of the chain used, of the quarter section to be laid
out. When the chain can be adjusted for length, it is
adjusted so as to be standard at some given temperature;
the number to be entered is then the theoretic length of
the quarter section, forty chains or forty-one chains as
the case may be. When it cannot be adjusted the surveyor
ascertains its length at the given temperature by com-
parison with the standard, and computes the number of
links of his chain required to give, at the above tempera-
ture, the proper length to the quarter section. With a
chain too long, the number of links is less than the true
length and vice versa. This number being entered in the
field book form, the corrections for slope are written
underneath; they are in all cases to be added. The cor-
rection for temperature, one quarter of a link to the quarter
section for every ten degrees Fahr., is entered next; it is
added when the thermometer is below the standard tempera-
ture and subtracted when above the same.

At the end of the quarter section, the algebraic sum of
the quantities entered shows the number of chains and
links to be actually measured on the ground in order to
give to the said line its exact length, forty or forty-one
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chains. The same process is followed to find the distance
to be measured for the section corner.

An alternative method, more convenient and probably
better when using a long tape for the check chainage, is to
reverse the method and reduce the slope measurements to
the horizontal. The temperature correction in this case is
of course reversed in sign, the correction over standard
being additive and under standard negative.

This method gives the correct distance between the
monuments previously established by the first chainage
while the first method gives the number of chains to be laid
out in order that the monuments may be at the correct
distance. When using the second method with a long tape,
it is convenient to use a separate field book, which may be of
very small size, for entering the measurements.

The distance for the topography, being entered as found
in the field, is in error by the amount of the correction to the
chainage. This quantity being generally small, may be
neglected for the topography, but the posts should be
entered at their true distances.

The method of chaining along the slopes and correcting
for inclination is applied both with the Gunter’s chain and
with the longer chain used for control.

265. When the distance across an obstacle is determined
by a triangle, the surveyor must be careful to check it by
another independent operation, either another triangle, or,
in exceptional cases, a micrometer measurement, so as to
conform to the principle of double independent chainage.

If a second triangle be adopted, having the side to be
calculated common with the first triangle, it is sufficient
to set up the instrument at both ends of this side; any
error in the angles is shown by the calculation. In all
triangles, calling the angle opposite to the base B, the angle
opposite to the side to be calculated C and the third one A,
the calculation is made according to the form given on page
102. The distance to the nearer side of the obstruction being
encered at the proper place, it is only necessary to fill the
form to have the distance to the farther side. From this
last point the chainmen start with the number of tallies and
pins and the fraction of a chain found by the calculation.

266. Should the extension of a block line be hindered by
a very large lake or marsh, the surveyor may pass around
the same, projecting for the purpose the adjacent township
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lines. In working around in this way to arrive at and take
up the continuation of the block line on the opposite side of
the obstruction, the surveyor regularly posts off all town-
ship, section and quarter section corners on the several
lines, reporting the circumstance fully and sending all the
field notes of such additional work forward with the returns
of survey.

INSTRUMENTS.

267. The instrument used for the survey of block outlines
is a six-inch reiterating theodolite of which the horizontal
circle is read by two miscroscopes. A four-inch vertical
circle read by a vernier serves as a finder for stars in day-
time. |

The telescope has an objective of one and seven-eighths
inches diameter and twelve and three-quarters inches
focus.

A small magnetic needle attached to the instrument is
useful in finding stars in daytime when the surveyor hap-
pens to be elsewhere than on a line of known bearing.

268. The surveyor must also have a repeating transit
having a four or five inch horizontal circle reading to
minutes, which may be used for doing generally whatever
may be done with sufficient accuracy, and more con-
veniently than with the larger instrument used in the
production of the line.

For astronomical work the surveyor must be provided
with a sidereal pocket chronometer.

DIRECTION OF LINES.

269. The reference of lines to an astronomic meridian, in
order to obtain their direction, or to check the accuracy of
their production, is most readily made by observations on
Polaris.

The telescope used being amply powerful to show stars
of the second magnitude within a few hours from noon, and
stars of the third magnitude in twilight when it is still clear
enough to read the graduation, the observation should be
taken in daylight whenever practicable.

Besides avoiding the errors peculiar to all artificial illum-
ination, and likely to be specially developed in the case of’
field work in unsheltered positions, daylight observations
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have the advantage that they are conveniently made with
the instrument at one of the stations for the ordinary pro-
duction of the line, and during its progress, withouo
materially interfering therewith. Day observations also
give the surveyor more time in evening in camp for their
reduction, and for checking his own and his assistant’s
work generally.

270. In making these observations, as in angular mea-
surements generally, care should be taken when turning
the instrument in azimuth by hand, to use the same forward
or backward motion throughout for every pair of pointings
in same position, the angle between which is intended to be
read on the horizontal circle. This tends to obviate the effect
of any yield in the instrument stand to that part of the
impulse of revolution that passes down through the foot
secrews to the stand head. A source of similar error is
looseness of foot screws in their nuts. The pinch screws
closing these last should always be screwed up so tightly as
to have the levelling screw turning stiffly in the nut. Even
though this may entail more rapid wear of the screws, and be
less convenient to the observer in bringing quickly, and
with nicety, his level bubbles to their desired position, the
certainty that it ensures warrants it.

The tangent and micrometer screws should always be
turned so as to push against the counteracting spring;
because in turning in the opposite direction, the spring might
fail to bring back the plate at once and do so only during the
interval between the observation and the reading of the
drum.

271. The reference object for azimuth work should be, if
possible, at such a distance that the telescope is at solar
focus when the pointing is made on the reference object.

272. In observing for azimuth the following programme
may generally be adopted:

1. Level the instrument very carefully using the strid-
ing level for this purpose, so that the level
correction may be small.

2. Point on the reference object and read the micro-
scopes three times each on forward and backward
graduations.

3. Point approximately on Polaris and place the strid-
ing level in position (zero of graduation to the
right or east). Point accurately on Polaris not-
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ing the time by sidereal chronometer. Read the
striding level, reverse it, read it again and re-
move it. Read the miscroscopes three times each
on forward and backward graduations.

The direction to remove the striding level is most
important and must not be overlooked. If for-
gotten the striding level would be knocked off and
broken in reversing the telescope.

4. Reverse the telescope in altitude, turn the instru-
ment 180° in azimuth, and repeat as in No. 3.
5. Same as No. 2.

A complete observation as above should, under favour-
able conditions, give a result correct to within a few seconds.

In the special cases where the reference object is on or
near the meridian, the observation for azimuth can be
arranged so as to be independent of the readings of the
graduation which need not be taken, the difference in
azimuth between the star and the reference object being
measured by means of the eyepiece micrometer. This
measurement is more accurate than an angle read on the
graduated circle.

On base lines the reference object being usually east or west
of the instrument, an angle of about 90° has to be measured.
In cases where the greatest accuracy on a base line is
desired, a reference object may be placed on or near the
meridian and its azimuth determined entirely by means of
the movable wire. The angle between the reference object
and the base line may then be measured by the usual
method of reiteration, shifting the horizontal circle several
times.

It is necessary that the reference object be at such a
distance that the telescope is at solar focus when the
pointings are made.

The programme is as follows:

1. Level the instrument very carefully using the strid-
ing level for this purpose, so that the level cor-
rection may be small.

2. Point approximately on Polaris and place striding
level in position (zero graduation to the right
or east).

Bisect the star with the movable thread, noting
the time by sidereal chronometer. Read the
striding level and reverse it. Bisect the star
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again with the movable thread noting the
chronometer time. Read the striding level and
remove it.

3. Lower the telescope and bisect the reference object
twice with the movable thread.

4. Set the movable thread in the symmetrical position
on the opposite side of the middle thread,
reverse the telescope and turn the instrument
around in azimuth until the movable thread is
on the reference object. Fasten the clamping
screw, and bisect the reference object twice
with the movable thread.

5. Same as No. 2.

Under favourable conditions, the result by this method
should be accurate within three or four seconds. It is
important that the telescope be set to solar focus very
accurately. An error of one thousandth part of the focal
length in the adjustment causes a corresponding error in any
angle measured with the eyepiece micrometer. If the
angle is, for instance, fifty minutes, the error is one-
thousandth part of fifty minutes or three seconds. It is
therefore, advisable to use a magnifying glass in extending
the telescope to the focal mark.

Whatever programme be adopted it will be found con-
venient in order to prevent mistakes to always begin the
observation with same position of the instrument.

273. The chronometer error is required for the reduction
of the observations. In observing Polaris near upper or
lower transit an error of one second of time corresponds in
the latitude of the western provinces to an error in azimuth
of half a second of arc more or less. The error of the watch
should therefore be known with some precision. An obser-
vation for time should be taken either shortly before or
shortly after every azimuth observation. The instrument
should be carefully levelled with the striding level and the
observed transit corrected for level and azimuth errors
according to the methods prescribed in any of the standard
text books on astronomy.

If Polaris is sufficiently close to the meridian, a conven-
ient way of setting the instrument in the meridian is by the
eyepiece micrometer. Set the azimuth of Polaris off from
the collimation (correcting for altitude by dividing by the
secant of the altitude) with the movable wire and by turn-
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ing the tangent screw bisect the star with the movable
wire. Observe the times of transit of some time star across
the fixed wires.

Another method of getting the time is by observing the
transit of a star across the vertical of Polaris and following
the directions given in the explanation of ““Table XIV.”

The result of the observations for time must always be
entered in the form at the beginning of the book of record
of astronomical observations.

274. The striding level is graduated from zero at one
end, continuously upwards to the other end. Representing
by w and e the readings of the west or left and east or right
extremities of the bubble respectively when the zero of the
graduation is at the east or right end and by w! and e!, the
corresponding west and east readings after the level is re-
versed, that is to say, when the zero of the graduation is at
the west or left end, d being the value of one division in
seconds of are, the level correction

d | 1
= - T(w—wl) + (e—e!); tan h
4 J

Tan h, the inclination factor for Polaris, is tabulated in
the azimuth observation book.

If the observation is taken according to the first pro-
gramme the level correction is applied to the horizontal
circle readings according to sign; but if taken by the micro-
metric method the level correction is applied to the angle
“Polaris from collimation” according to sign if Polaris
is east of collimation, opposite to sign if west.

The determination of the value of one division of the
level is ordinarily made at the Surveys laboratory. If
however, the surveyor has no knowledge of his level
value and wishes to determine it in the field, he may adopt
the following method:—

The level is placed on the upper plate parallel to the plane
of revolution of the telescope, and a mark set up at a dis-
tance such that the the telescope may be in solar focus
and in the direction of one of the foot screws. The bubble
is, by turning this foot screw, brought close to one end of its
run, the telescope is pointed on the mark and firmly clamp-
ed. A careful pointing is now made on the mark with the
movable thread of the eyepiece micrometer and the read-
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ings of the micrometer and level noted. The foot screw
is then turned until the bubble is close to the other end of
its run, the drum of the eyepiece micrometer turned until
the movable thread again bisects the mark and the micro-
meter and level readings noted. The difference of micro-
meter readings gives the angular displacement from which
the value of one division of the level may be derived. The
operation should be repeated several times. The level may
be reversed end for end during the course of the determin-
ation if desired.

Instead of a distant point, the pointings may be made
upon the telescope of a transit or level used as a collimator.

275. In the reduction of an observation taken according
to the second programme, “circle east” and “circle west”
are reduced independently, the mean of the micrometer
readings on the reference object and star and of the c¢hrono-
meter times being taken in each case. The correction for
curvature of the path of Polaris, being in extreme cases
only a fraction of a second, may be neglected.

The angle measured by the micrometer between the star
and the line of collimation and, when the reference object has
any appreciable altitude, between the reference object and
the line of collimation, must be multiplied by the secant of
the altitude to reduce it to the horizontal. When Polaris is
sufficiently close to the meridian to allow it, it will be better
to make the pointing with the movable thread on Polaris
not far from the centre of the field. In this way the factor
for the reduction to the horizontal of the angle Polaris
from collimation” affects only a small angle while the factor
for the reduction of the large angle ‘“Reference object
from collimation” is nearly unity. The altitude of Polaris
may be taken from the Astronomical Field Tables for the
mean of the times of the two observations, “circle right’’
and “circle left,” without appreciable error. At or near
elongation when the altitude is changing rapidly and when
the angle ““ Polaris from collimation ”’is necessarily large, the
altitude is better read off the vertical circle, each half of
the observation being reduced with its own altitude.

To reduce the micrometer readings to arc, the value of
one turn is required. This is ordinarily determined at
the Surveys laboratory. But if the surveyor is without
this value, he may find it by any of the methods described
in standard text books on astronomy.
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The following method will be found convenient:—

Set the movable wire of the micrometer close to one end
of its run and move the upper part of the instrument with
the tangent screw until the movable wire bisects some
distant object (solar focus) at the same level as the transit;
read the micrometer once and the horizontal circle micro-
scopes three times. Now bring the movable wire close to
the other end of its run and bisect again the same point with
the movable wire by means of the tangent screw, reading
the micrometer and circle microscopes as before. The
horizontal angle as shown by the microscope readings
divided by the difference of micrometer turns gives the
value of one turn of the micrometer. :

The operation should be repeated 2 number of times and,
in order to eliminate as much as possible periodic errors of
the circle graduation, the instrument should be revolved by
means of the shifting head on the stand to give readings on
different parts of the circle. .

The uniformity of the micrometer screw may be tevste(l
by measuring the value of one turn over different paris of
the screw. i

Another transit o1 a level may be used as a co}hmatgr and
gives a better reference object than a distant point. , Set up
the collimator a few feet from the transit to be tested and
with the telescope at the same level. Adjust both to solar
focus and point on the object glass of the transit. Now
looking at the collimator through the telescope of the tran-
sit, the cross wires or points of the collimator telescope will
be seen as at an infinite distance. These cross wires or
points make an excellent reference object.

276. Surveyors are at liberty to use any formula or pro-
cess for reducing their observations, but, as forms and tables
could not be prepared for every method, the following
formula has been adopted; for convenience, with regard to
future reference, it is desirable that all surveyors should
adopt it:— :
tan P sec L sin ¢
R S T o
where Z, P, L, t, are azimuth, polar distance, latitude and

hour angle respectively. ‘
Writing m for tan P tan L cos ¢ the formula may be written

tan Z= —-i~_1-»”f{~tam Psec Lsint
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Table XVII gives the values of log tabulated with

1—m

log m as argument; in using these tables attention must be
paid to the sign of m which is the same as that of cos ¢.
When ¢ lies between 0" and 6", or 18" and 24", m is positive
and the first half of the table must be used; when ¢ lies
between 6" and 18", m is negative and the second half of
the table must be used.

’ ; ; 1 y :
Since m is always less than umty,ﬂ— is always posi-

tive, and therefore tan Z is of opposite sign to tan P sec L
sin {. Hence when ¢ is between 0" and 12" tan Z is
negative indicating that Polaris is west of the meridian;
and when ¢ is between 12" and 24", tan Z is positive indicat-
ing that Polaris is east of the meridian. In the specimen

observations, the suffix ‘#’ has been added to log

1
1—m

1—m

thus representing log—( ) in the above formula.

Denoting by a the angle which Polaris makes with the
meridian east or west from north, then log a (in seconds) is
obtained directly from log tan Z by the use of table XVI
and Polaris is east or west of the meridian according as a is
positive or negative.

The logarithms of secant and tangent L are given in
tables IX and X for the north side of every section.

277. The observations on pages 110,111, 112, 113, 114,
115, 116 and 117, one in each quadrant, show the form
of record and method of computation.

278. In the form, R.O. is for reference object; H.C.R.
for horizontal circle reading; coll. for collimation; R.A.
for right ascension; and F. and B. for forward and back-
ward readings of the microscopes.

The observations in the first and third quadrants are
taken according to the first programme; those in the second
and fourth quadrants according to the micrometric method
of the second programme.

~ In the first and third quadrant observations, the correc-
tion for run of the microscopes in each case is deduced
from the mean of the forward and backward readings and
applied to the forward readings.
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In the second and fourth quadrant observations, as the
angle between Polaris and the R.O. is less than one half
the run of the screw, the pointing on Polaris is made in
the approximate line of collimation.

It is not necessary that the collimation be correctly
kunown. An approximate value may be taken; the bearings
of the R.O. deduced from the two sets ‘“circle right”” and
“circle left,” will then differ by twice the error of collima-
tion, but the mean of the two will be correct. In the
observations the collimation is taken as 20.000 turns of
the drum, which is only approximately correct.

In the position ‘“‘drum right,”the micrometer readings
increase as the star travels from right to left, or as the
horizontal circle readings decrease. And in the position
“drum left,” the micrometer readings increase as the star
travels from left to right, or as the horizontal circle readings
increase. Hence in the second quadrant observation
Polaris is west of collimation and the level correction is
reversed in sign, while in the fourth quadrant observation
Polaris is east of collimation and the sign of the level cor-
rection remains unchanged.

The observations in the first and third quadrants being
taken on a base line, the convergence must be applied to
the mean azimuth to reduce it to bearing. The observa-
tions in the second and fourth quadrants being taken along
a meridian, the results are for couvenience sake left as
azimuths.

279. The correction to the line found from the observa-
tion for azimuth may be laid off with the eyepiece micro-
meter by setting the movable wire the required correction
from the middle fixed wire (allowing for the change in
value of one turn of the micrometer due to the change of
focus of objective from solar focus) and correcting accord-
ingly.

If a surveyor should happen to survey a block line with
a transit lacking the eyepiece micrometer, he can correct
the direction of the line by placing the instrument a certain
number of inches from its former position, at right angles
to the line. This offset is found by multiplying the
distance of the back picket by the tangent of the correction.

280. Surveyors are expected to observe for azimuth
every four miles or thereabouts. ~With proper care in
transporting the instrument, the levels will seldom get
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much out of adjustment, and then the complete observa-
ton for azimuth, as above, does not take much time. It
is hoped that with the forms and tables supplied, the work
has been made so short and easy that no objection to the
frequency of observation should fairly exist.

281. The observations are entered in the note book of
astronomical observations at the time they are taken, the
calculations made either in pencil or in ink, and the book
sent in as part of the returns of survey. No copy is
accepted. ;

PRODUCTION OF LINES.

282. In producing the line the surveyor employs but one
flagman, a forward picket man; a back flagman is not
necessary, as the surveyor, when about to leave an instru-
ment station, can set a picket there himself.

283. Perfectly straight pickets are not indispensable; a
part of the picket, exactly in the line, may be indicated by
some visible mark and only this part used in the production
of the line.

284. The following method for the production of the line
has been found to give good results. The flagman carries
an ordinary surveying picket, about nine feet iong, and ter-
minated at the lower end by a heavy iron point. When
the flagman comes to the piace where a new station is to be
established, the surveyor gives him roughly the direction of
the line. A wooden slab, held to the ground by two small
wooden pins or by stones on the ends, is then placed at right
angles to the line at the point determined as above, and in
all subsequent operations the picket is held on the slab, and
its position marked with a pencil.

In setting a pomt forward on his line, the surveyor 1s
careful never to do it in one position only of his instrument;
in all cases, first making his back and forward sights “circle
right,” then reversing his instrument, repeating them
“circle left” and having his flagman instructed to make in
each case a separate and independent setting of his picket.
If there be any difference between the settings, the middle
point is carefully determined and marked. Then the
process is once repeated, so that there are two pointings in
each position of the instrument on the back and forward
pickets respectively, or eight pointings in all.
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The same rule as to the reversion and number of point-
ings is observed in offsetting the line to get past long
reaches unfavourable to chaining or triangulation.

The slab ought to be of such a length as to allow play for
collimation. .

Other methods are sometimes adopted with satisfactory
results.

285. The deflection angle at a township corner on the
base line is most readily turned off with the eyepiece
micrometer, if the ins rument is set up at the corner.
Otherwise, it may be laid off by using the “deflection
offset”” given in Tables V and VI of the Supplement.
This deflection offset is the length, at the distance of one
chain, of the vangent of the deflection angle, or the angle
between the chord forming a township side and the next
chord. When the surveyor comes to a township corner,
the las picket before the corner is placed south of the
line, at a distance equal to the deflection offset, as given
by the table, multiplied by the distance from the coraer,
and the instrumens, instead of being set up over the for-
ward poin: previously ascertained, is 'pl&ced nocth of the
line, at a distance equal to the deflection offset multiplied
by the number of chains between the instrument and the
corner. The line is then produced from the back picket
in the ordinary manner. .

Supposing, for insiance, that it should be required .o
turn off the angle at a township corner on the seventh
base line, the back picket being 12 chains behind the
corner and the instrument 15 chains beyond the same
corner, the back picket will be planted at 12x1.501, or
18.01 inches south of the line, and the instrument set up
at 15x1.501, or 22.51 inches to the north.

286. At the corners ot the block, the surveyor turns th'e
required angle approximately, and the flagman holds his
picket at the point so determined, while the surveyor
measures accurately the angle thus turned off. If the
angle is not what it should be, the direction of the line is
corrected either by means of the eyepiece micrometer or
by offsetting the instrument at the next station.

Should the corner fall in such a place that the angle
cannot be measured correctly, as for instance at B (Fig.
47), one of the stations, C, being too near the corner,
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the surveyor has the angle at B approximately turned
off by his assistant with the small
transit, and measures the angle EAC.
He then sets up his instrument at
C, determines approximately the
next station D, and measures ACD.
The sum of the two angles EAC and
ACD, should be equal to 180° plus
Vi the angle to be turned off at B.

The error, if any, is corrected by
& offsetting the instrument at D.

B C. D

Tig. 47.
MARKING THE SURVEY.

287. The attention of surveyors is directed to the
necessity of making sure that the posts planted for town-
ship, section and quarter section corners are placed in
their correct positions as indicated by the chainage and
exactly on the line.

Neglect of precautions in this behalf inevitably leads
to errors in the subsidiary subdivision work.

CHAPTER V.

REGULATIONS FOR THE EMPLOYMENT OF
SURVEYORS.

SURVEYORS EMPLOYED BY THE DAY.

288. For surveys, other than township subdivision

surveys, Dominion land surveyors may be employed at a

daily salary.

289. To be eligible for employment, a surveyor must
own, in addition to the standard measure required by sec-
tion 35 of the Dominion Lands Surveys Act, a transit
theodolite with a telescope of not less than one and one
half inches aperture, a sidereal watch, a surveying aneroid
barometer, a clinometer and a sixty-six foot steel band
chain. ;

These instruments must be of approved patterns and
in good order.

A spare transit theodolite is recommended.

The aneroid barometer must be compared with a standard
barometer at every convenient opportunity.

290. A block surveyor must have in addition theretc
a six-inch transit of approved pattern and a steel band
chain not less than one hundred feet in length.

291. When the services of a surveyor are of a temporary
character, his salary is at the rate of eight dollars a day
for ordinary surveys, but for surveys of block outlines
and for services requiring special qualifications, the rate
is twelve dollars and fifty cents a day.

292. A surveyor is paid for every day of service in the
field, including Sundays. The number of days is computed
from the day on which he leaves his home until the day
of his return, both days inclusive.

293. The final returns of the season’s surveys must be
prepared immediately after the close of operations in the
field. The surveyor must state in his account for personal
services and allowances (Form A) the actual days, including
intervening Sundays and statutory holidays, spent on the
preparacion of his returns. For this time he is paid at the
same rate as for field services but payment is not allowed

123
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allowance, a sum of forty cents a day for himself and four
cents a day for every other member of his party while in
the field.

300. Camp equipage must be owned and furnished by the
surveyor. For its use, he is allowed while in the field forty
cents a day for himself and six cents a day for every other
member of the party.

301. Camp equipage comprises the following articles:—
Tents, cooking utensils, dishes, plates, forks, knives,
candles, lanterns, lamp oil, soap, bags, towelling, stoves,
blankets, robes, axes, brush hooks, spades, picks, scribing
irons, grindstones, whetstones, scythes, chain pins, sur-
veying pickets, boxes for instruments and other purposes
except pack boxes for pack horse equipment, and all tools
required to keep the outfit in repair excepting horseshoeing
tools.

Medicines and medical expenses, otherwise than pro-
vided by clause 294, are not allowed.

302. When an assistant is regularly appointed as such
by the Minister of the Interior, the board and camp
equipage allowance for him are twenty-five cents and ten
cents a day, respectively.

303. A sum of ten dollars is allowed for stationery.

304. While engaged at office work preparing returns, the
surveyor is allowed one dollar a day for living expenses, in
addition to his daily salary.

305. In special cases, when it is considered that any of
the regulations respecting rations, board, camp equipage
or stationery is not suitable, the surveyor may be allowed
actual expenses supported by vouchers.

306. The surveyor receives with his instructions such an
advance on account of his survey as appears necessary for
procuring his outfit and supplies. Subsequent advances
are made on receipt of a certified statement on the proper
form (form G), exhibiting in detail the payments made out
of former advances and those which are to be made out
of the amount applied for. Twenty per cent. of his salary
is retained until his accounts are finally closed.

307. In closing operations for the season, the surveyor
must observe the following rules:—

(a) The horses and transport outfit must be disposed of
in accordance with instructions previously obtained from
the Department.




126 REGULATIONS FOR THE EMPLOYMENT OF SURVEYORS

When a surveyor is instructed to winter his horses, and
the name of the person or persons with whom they are to
be wintered is not specified, the surveyor is expected to
select some responsible person who is willing and has the
proper facilities to perform the service. Nothing is to be
paid for any horse that dies before being handed over to
the Department in the spring. This condition.is to be
embodied in the contract, together with such other pro-
visions as may seem necessary for ensuring that the horses
will be properly cared for. Should a horse not be fit for
another season’s work or be in such a condition that the
contractor will not run the risk of taking charge of it, such
horse is to be sold. If a surveyor winters a horse which
cannot reasonably be expected to give another full season’s
work, the cost of wintering such horse will be charged to
the surveyor.

A statement of disposal of outfit on the form supplied
and the agreement for wintering the horses and outfit
must be furnished at the end of the season.

_ (b) When a surveyor is instructed to store his outfit he
is expected to store all articles in one place as far as prac-
ticable. The storing of articles at various points through-
out the country gives considerable trouble to the Depart-
ment. Articles not serviceable for another season’s
operations are to be sold.

(¢) In addition to the statement of disposal of transport
outfit, a statement must be furnished on the form supplied
showing the number of iron posts of each kind received
and used during the year and the disposal of unused posts.

(d) In order to facilitate work in the Department in
making preparation for the following season’s surveys,
the surveyor must, as soon as possible after closing oper-
ations, send in a statement of all work for which he had
instructions during the season and which remains unfiaished.
Sketches and other information sent to the surveyor in
connection with uncompleted surveys are to be returned
to the Department.

308. The accounts and vouchers must be rendered in
duplicate. The original and duplicate must be exactly
alike in all respects and must be made up in separate
bundles. Each bundle consists of :—

Form A.—Account of personal services and allowances.

E—

SURVEYORS EMPLOYED BY THE DAY. 127

Form B.—Pay-list of party showing the date of engage-
ment and discharge of each man, his occupation and rate
of pay, and the number of rations for the party. It must
be signed by each payee or his receipt attached.

Asking a member of a survey party to sign the pay-list
or any person to sign a voucher or receipt, with the amount
paid left blank to be filled in later, is a grave irregularity,
and will under no circumstances be tolerated. No change
must be made nor anything inserted on a receipt, beyond
the serial number, after it has been signed by the payee
and witness. If the pay-list is not available when wages
are being paid or if for any other reason it is not convenient
to fill in the blanks of the pay-list, an ordinary receipt
may be taken from the payee and attached to the pay-
list. Any person signing the pay-list or a receipt as a
witness must be present and see that the amount entered
is actually being paid. This rule will be strictly enforced.

Form C.—Transport expense accouut with vouchers duly
numbered, accompanied by a separate and detailed state-
ment of travelling expenses.

Form D.—Miscellaneous expense account.

Form E.—Statement of disposal of outfit showing the
articles received and the disposal made thereof.

Form F.—Balance sheet showing on the credit side the
gross amounts of personal services, pay-list, transport and
miscellaneous accounts and stationery allowance, and on
the debit side the payments received on account of the
survey.

Each account must have its vouchers attached and state-
ments of sales, if any, attested by the auctioneer or pur-
chasers.

The vouchers must give the details of the articles pur-
chased with the price of each.

The item of stationery, for which a specific amount is
allowed, is charged in one lump sum, without details or
vouchers.

309. The following statutory declaration is to be made
to the accounts:—

I, A. B., Dominion Land Surveyor, do solemnly declare
that this account is correct, and I make this solemn declara-
tion conscientiously believing it to be true, and knowing
that it is of the same force and effect as if made under oath,
and by virtue of the Canada Evidence Act.
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310. A diary showing the employment of every day in
the field, is to be furnished.

CONTRACT SURVEYS.

311. The subdivision of townships is made according to
law at certain rates per mile.

312. Section lines are paid for at the rate of three dollars
and fifty cents a mile for each mile of line surveyed.

313. A further payment at the rate of fifty cents a
chain up to ten chains in a section side, is made for opening,
cutting and blazing the line through woods, windfalls,
underbrush, or heavy scrub.

314. Auy opening, cutting and blazing of the line in
excess of ten chains in a section side is paid for at the rate
of twenty-five cents a chain. If the mileage charged for
by the contractor for opening, cutting and blazing of lines
exceeds that reported by the Inspector of Surveys, the
contractor’s account is reduced accordingly, the deduction
being applied over the whole contract. No deduction,
however, is made if the contractor’s charge does not differ
from the Inspector’s by more than five per cent.

315. For the interpretation of Clauses 313 and 314, a
section line means the distance between two monuments
at section corners or the places assigned to such corners,
and this distance may include a road allowance.

316. No payment is made under the provisions of Clauses
313 and 314, where the line could have been measured
without opening and cutting. A strict interpretation is
given to this clause, and the field notes must show every
opening of half a chain or more where no cutting was
necessary in order to measure the line.

317. The part of a line chained across a marsh or other
body of water, except on the ice, or measured across water
by means of a triangulation, is up to half a mile, paid for
as opening through woods when the body of water is sur-
rounded by continuous woods. When such measurement
exceeds a mile in length, one half the distance is paid for
as opening through woods. Distances measured by means
of improper triangles are not paid for.

318. When the side of a section, exclusive of road allow-
ance, is longer than ninety chains or shorter than seventy
chains, the number of chains of opening or cutting which
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that a monument cannot be found is not to be deemed
sufficient authority to resurvey or retrace the line.

324, A further payment at the rate of forty cents
a pit in prairie, and sixty cents a pit in woods, is made for
erecting a boundary monument, such payment to cover
the cost of planting and marking the post, building the
mound and otherwise completing the monument. A
witness trench is paid for as four pits. A stone mound is
paid for as four pits in woods. A long quarter section
post planted in a marsh is paid for as two prairie pits.

325. Traverses of lakes and rivers and connecting
traverses are paid for at the rate of twelve dollars a mile.
For traverses of lakes and rivers, the distance paid for
is measured along the bank of the lake or river from every
point fixed by the survey in a straight line to the next
point. When both banks of a river are located from a
single traverse line the full traverse rate of twelve dollars
a mile is paid for one bank only and the additional work
for locating the other bank is paid for at the rate of four
dollars a mile.

Nothing is paid for offsets, but one dollar is deducted for
every offset short of the number required by the Manual
of Survey.

One dollar is paid for every statutory declaration of a
settler.

326. A payment at such rate as the Surveyor General
may allow, but not exceeding two dollars a mile of town-
ship outline or section line surveyed, may be made for the
determination of the bearings of the lines of the survey.

327. The above allowances are to cover the eost of pre-
paring the returns of the survey.

328. A surveyor requiring iron posts for use on the
surveys of Dominion lands must obtain from the Surveyor
General an order for the delivery of the posts. They are
supplied free of cost at Winnipeg and at every other place
where they are kept in stock. Posts not used, if not returned
to stores, are charged to the surveyor at forty cents each.

329. A deduction at the rate of six cents a cubic foot
for deficiency in the size of the pits in excess of one and one-
half cubic feet in a pit is made from the payments to survey
contractors. This deduction is averaged on the monu-
ments examined by the Inspector and is applied to the whole
contract. When the deduction, calculated as above,
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exceeds thirty per cent. of the amount allowed for erecting
the monuments, or when the Inspector reports that the
monuments are too deficient to be accepted, the con-
tractor is required to repair and correct them according
to the standard required by the Manual of Survey.

330. The lines embraced in any survey under contract
must be surveyed by the surveyor in person; no payment
is made on such contract work if otherwise performed.

331. To be eligible for employment as a survey con-
tractor, a surveyor must own, in addition to the standard
measure required by section 35 of the Dominion Lands
Surveys Act, a transit theodolite with a telescope of not
less than one and one-half inches aperture, a sidereal watch,
a surveying anreroid barometer, a clinometer and a sixty-
six foot steel band chain.

These instruments must be of approved patterns and in
good order.

A spare transit theodolite is recommended.

The aneroid barometer must be compared with a standard
barometer at every convenient opportunity.

The instruments of a contractor are subject to inspection
by the Inspector of Surveys at any time.

332. Upon receiving a contract, a surveyor is required
to enter into a bond jointly with two sureties each in a sum
equal to the estimated amount of the contract, for the due
and faithful fulfilment thereof. .

333. On receipt of the bond properly executed, an
advance not exceeding fifteen hundred dollars on account
of the contract is made to the surveyor, and the advance
is made in such a manner as the Surveyor General considers
advisable.

334. Seventy-five per cent. on account of the work
performed is, after deducting advances, paid to the con-
tractor or placed to his credit as he may direct. Such
payments are made on receipt of progress accounts accom-
panied by sketches of the work.

335. A rigid inspection of the work is made. On
receipt of a report from the Inspector of Surveys, that the
survey is being improperly executed, payments on account
of the contract are stopped, and steps are taken to recover
the advances from the contractor and from his sureties,
but when the deficiencies are of such a nature that they
can be remedied by the contractor, he may be warned to
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correct them, and payments on account may be continued
for a reasonable time.

GENERAL DIRECTIONS.

336. All payments are made by cheques issued in favour
of the payee or in favour of a bank to be placed to his
credit. It is useless to ask bank bills or post-office orders;
they cannot be sent.

A payment may be divided into several cheques, if
desired.

An application for a payment must contain explicit
directions as to whether a credit or a cheque is wanted,
and where it is to be sent.

No money is placed to the credit of a third party
without a power of attorney. Powers of attorney must
be made on the official forms, supplied on application,
and must conform to the regulations of the Treasury
Board.

337. It is of the utmost importance that the Department
should be kept well informed of the surveyor’s address.
Particular attention is called to the matter as the most vex-
atious delays, due to this cause, are continually occurring
and the surveyor is the first to suffer therefrom. A sur-
veyor is requested when writing to the head office to enter
on the first page of his letter in the spaces provided for
the purpose on the official form, his Post Office address,
his Telegraph address and his Express Office address, and
also the file number quoted in previous official correspond-
ence relative to the same subject, if any.

338. No draft on the Department is accepted. Powers
of attorney must be made on the official forms, supplied
on application, and must conform to the regulations of the
Treasury Board. No money is placed to the credit of
third parties without such power of attorney.

Credits may be telegraphed through banks having agen-
cies in Ottawa, but only after receipt of the sketches.

The banks with branches in Ottawa are:—

Bank of British North America,
Bank of Montreal,

Bank of Nova Scotia,

Bank of Ottawa,

Bank of Toronto,

Canadian Bank of Commerce,

—
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Dominion Bank,

Imperial Bank of Canada,
La Banque Nationale,

La Banque Provinciale,
Merchants Bank of Canada,
Molsons Banl,

Northern Crown Bank,
Quebec Bank,

Royal Bank of Canada,
Standard Bank of Canada,
Union Bank of Canada,

339. Iron posts are stored at Winnipeg, Saskatoon and
Edmonton. A small stock is kept in British Columbia,
for local needs.

In preparing a surveyor’s instructions, an estimate is
made of the number of iron posts required for the surveys
covered by the instructions. When the surveyor can reach
the storekeeper readily, either by mail or by telegraph,
an order for the posts is enclosed with the instructions and
the surveyor is requested to forward it to the storekeeper
together with shipping directions. If there is a probabil-
ity that this method may involve too much delay in the
delivery of the posts, an order is sent direct from the head
office to the storekeeper to deliver or ship the posts on
receipt of shipping directions from the surveyor, and the
latter is notified to that effect. He must then commun-
icate with the storekeeper and give him shipping direct-
ions.

If more posts than are covered by the order are wanted,
the surveyor must apply to the head office stating the
additional number wanted and whether the order is to be
sent to himself or to the storekeeper direct. When the
request does not state where the order is to be sent, it is
sent to the surveyor or to the storekeeper, as is considered
best under the circumstances.

Unless in exceptional cases, shipping directions will not
be transmitted by the head office to the storekeeper as
there is a risk of mistakes in transmission and nothing is
gained by the surveyor in sending his directions to the head
office instead of to the storekeeper.

340. The following forms are supplied free of cost upon a,
requisition stating the number of each kind wanted:—

Township progress sketch, 1st and 2nd systems of
survey, 80 chains to one inch.
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Township progress sketch, 3rd system of survey, 80
chains to one inch.

Field book for field use, 56 section lines.

Field book for field use, 72 section lines.

Field book for final returns, 54 section lines.

Field book for final returns, 72 section lines.

Field book for miscellaneous surveys.

Field book for block surveys.

Record of chronometer errors and rates.

Statutory declaration of occupation.

Qath of chain bearer.

Articles of agreement for the engagement of members of

party.

Letter pad with official letter head.

Letter pad without official letter head.

Progress account for subdivision survey contract.

Timber reports.

Astronomical Field Tables.

Azimuth observation forms.

Table XIX, printed on cardboard for the pocket.

* Table XX, printed on cardboard for the pocket.

Accounts for surveys paid by the day:

Form A.—Personal services and allowances.
Form B.—Pay-list.

Form C.—Transport expense.

Form D.—Miscellaneous expense.

Form E.—Statement of disposal of outfit.
Form F.—Balance sheet.

Form G.—Estimate of cost of survey.

Official diary.

341, In his requisition the surveyor must state what
forms he wants and how many. Giving this information
entails no work on his part beyond writing it, while the
office staff cannot find it without a long search through the
records. A surveyor cannot reasonably expect that the
officers of the Department will undertake this unnecessary
work for no other purpose than to save him the trouble of
writing a few lines. = Any surveyor making a requisition
in indefinite terms, such as “the forms which I require for
preparing my returns ”’ or some such expression will receive
1o other reply than a reference to this paragraph of the
Manual of Survey. The same remarks apply to requ-
sitions for iron posts and to other requests addressed to
officers of the Department. Every request should always
state fully and explicitly what is wanted.
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7-8 EDWARD VIL

(CIBLAIRY 2l

An Act respecting the Surveys of the
Public Lands of the Dominion and the
Surveyors entitled to make such-sur-
veys.

(Assented to 17th March, 1908.)

His Majesty, by and with the advice and con-
sent of the Senate and House of Commons of
Canada, enacts as follows:—

SHORT TITLE.

1. This Act may be cited as The Dominion Short title.
Lands Surveys Act.

INTERPRETATION.

2. In this Act, unless the context otherwise Interpretation
requires,—

(@) “Minister’” means the Minister of the In-
terior,

(b) “Surveyor General” means the officer of
the Department of the Interior who bears that
designation and has, subject to the direction of
the Minister, the management of surveys of
Dominion lands, or the chief clerk performing
his duties for the time being;

(¢) “Board” means the Board of Examiners
for Dominion Land Surveyors;

(d) “Dominion land surveyor’” means a sur-
veyor authorized to survey Dominion lands un-
der the provisions of this Act;
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(e) “Dominion lands” means any lands to
which T'he Dominion Lands Act applies;

(f) “monument” means a post, stake, peg,
mound, pit or trench, or anything used to mark
a boundary corner.

APPLICATION OF ACT.

3. This Act applies to the public lands of
the Dominion to which The Dominion Lands Act
applies.

POWERS OF THE GOVERNOR IN COUNCIL.

4. The Governor in Council may—

(a) make such orders as are deemed necessary
to carry out the provisions of this Act, according
to their true intent, or to meet any cases which
arise, and for which no provision is made in
this Act; and further make and declare any
regulations which are considered necessary to
give the provisions in this section full effect;

(b) impose penalties not exceeding two hun-
dred dollars, or not exceeding three months’ im-
prisonment, for violation of any regulations
under this Act;

(¢) provide that any statement or return re-
quired to be made by such regulations shall be
verified on oath.

5. Every order or regulation made by the
Governor in Council by virtue of the provisions
of this Act shall, unless herein otherwise spe-
cially provided, have force and effect only after
it has been published for four successive weeks
in The Canada Gazette; and all such orders or
regulations shall be laid before both Houses of
Parliament within the first fifteen days of the
session next after the date thereof.

6. The Governor in Council may establish a
tariff of fees to be charged by the Minister for
all copies of maps, township plans, field notes
and other records; and all fees received under
such tariff shall form part of the revenue from
Dominion lands.

————
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ADMINISTRATION. ]
ini i Adminis-
7. The Minister shall have the admnnstra; o
tion, direction and control of the surveys o
Dominion lands.

SURVEYORS.

8. No person shall act as surveyor of any 53,‘}?;1536‘1 to
Jands to which this Act applies unless he has
become qualified to do so under the provisions
hereinafter set forth or was, before the four_teenth
day of April, 1872, duly qualified by certificate,
diploma or commission, to survey Crown lands
in some one of the provinces of Canada.

9. There shall be a Board of Examiners for gt;aggngfrs
the examination of candidates for admission as :
articled pupils, for commissions as Dominion
land surveyors or for certificates as Dominion
topographical surveyors, which shall consist of
the Surveyor General and two Dominion topo-
graphical surveyors appm‘nted from time to
time by the Governor in Council.

9. The Board shall meet annually for such ex- ggflsino;ﬁons.
amination on the second Monday in the mpnth ol
February, and the Minister may require the
Board to meet and to hold examinations at such

> times and places as are necessary. .
Oﬂ%{.ﬂléotice of sfch annual and other meetings Iliggﬁrel;sf
shall be given in the The Canada Gazelle.

10. Evervy member of the Board shall take Oath of office.
an oath of office, in the form A in the schedule
to this Act, which maéf bedadmlmstered by a
judge of any court in Canada. ;

Ju(}f (')l‘he 31’\/[ini'ster shall, from time to time, Secretary.
appoint a fit and proper person to be secretary

of the Board who shall keep a record of its
proceedings. i ;

12. The Minister may cause examinations of géi;mna-
candidates for admission as articled pupils or for :
commissions as Dominion land surveyors to be
held at such times and places as he directs, by
one of the members of the Board or by a special
examiner who is a Dominion land surveyor, ax}d
is appointed thereto by the Governor in Council.
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2. Notice of any such examinations shall be
given for four consecutive weeks in The Canada
Gazette.

3. Such examinations shall be subject to any
rules and regulations made by the Board in that
behalf, and shall have no effect unless they are
conducted in accordance with such rules and re-
gulations, and are subsequently approved by the
Board.

13. The Governor in Council may appoint
one or more Dominion topographical surveyors
for the purpose of filling the place of any member
or members of the Board who may, through
illness or other cause, be unable to attend any
meeting of the Board.

14. Every person who desires to be ex-
amined by the Board shall notify the secretary
in writing at least one month previous to the
meeting of the Board at which the examination
is to take place, ‘and shall, with such notice,
transmit the fee hereinafter presecribed.

15. No person shall be admitted as an arti-
cled pupil with any Dominion land surveyor
unless he has previously passed an examination
before the Board, or before one of the members
thereof, or before a special examiner as herein-
before provided, as to his knowledge of arith-
metic, algebra, including quadratic equations,
plane geometry, plane trigonometry, spherical
trigonometry as far as the solution of triangles,
the meusuration of superficies, and the use of
logarithms, and in peamanship and ortho-
graphy, and has obtained from the Board a
certificate of having passed such examination.

16. Except as hereinafter provided, no pupil
shall be entitled to be examined for a commiss-
sion as a Dominion land surveyor unless he has
previously served regalarly and faithfully for and
during the period of three years, under articles in
form B in the schedule to this Act, as pupil of a
Dominion land surveyor, and unless he produces
an affidavit from such surveyor in form C in the
schedule to this Act, together with his own affida-
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vit in form D in the schedule to this Act, that he
has so served; or, if for some good and valid rea-
son the surveyor’s affidavit cannot be produced,
unless he produces such evidence of service as the
Board requires: Provided that such three
years’ service shall include at least twelve
months’ actual practice in the field.

17. Any Dominion land surveyor may, by an
instrument in writing, in form E in the schedule
to this Act, transfer a pupil with his own con-
sent, to any other Dominion land surveyor, with
whom such pupil may serve the remainder of his
term; but such pupil shall not be entitled to
examination unless he produces the affidavits of
both surveyors in form C in the schedule to this
Act, together with his own affidavit in form D in
the schedule to this Act, that he has so served:
Provided [that, if such pupil is unable to obtain
the surveyors’ affidavits, or either of them, as
aforesaid, the Board may accept evidence of
service, in such form as it sees fit.

18. If an articled pupil is, at the time of his
entering into articles or of his transfer, of the full
age of twenty-one years, form B or E may be so
varied as to provide for the articles being envered
into or the transfer made on the respoasibility of
such articled pupil himself without reference to
the consent and approbation of his father or of
any other person.

19. If any Dominion land surveyor dies, or
leaves Canada, or is suspended, or has had his
commission as a surveyor cancelled, his pupil
may complete his term under articles, as afore-
said, with any other Dominion land surveyor.

20. Articled pupils shall transmit to the se-
cretary of the Board, by registered letter, within
three months of the date of their articles, a du-
plicate thereof, together with a fee of two dollars
for filing such duplicate.

2. They shall also transmit to the secretary
by registered letter, within three months of the
transfer, if any, of their articles, a duplicate of
such transfer.
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3. The secretary shall acknowledge the receipt
of such duplicates and shall file and keep them
with the records of the Board.

4. In any case in which a duplicate of the
articles of a pupil or of the transfer of his
articles is not transmitted to the secretary of
the Board within a period of three months, as
aforesaid, the time of service of the pupil under
the said articles or transfer shall count from the
date of the receipt of the duplicate thereof by
the secretary.

21. Every person who upon or after the
fourteenth day of April, 1872, became, or
hereafter becomes, by certificate, diploma, or
commission, qualified to survey lands in any
province of Canada and who is still so qualified,
and who, in order to become so qualified, has—

(a) served a term under articles to a surveyor,
similar to the term prescribed by this
Act, and

(b) passed examinations before the Board of
Examiners of the province for which he
is so qualified, in the subjects prescribed
by this Act for the examination of can-
didates for admission as articled pupils
and for commissions as Dominion land
SUrveyors,

shall be entitled to obtain a commission as a
Dominion land surveyor without further service
and without being subjected to any examination
other than with respect to the system of survey
of Dominion lands.

2. If, in the opinion of the Board,—

(a) the service of any person so qualified who
applies for a commission is not equivalent
to that required by this Act for pupils of
Dominion land surveyors, or—

(b) the subjects of the examination passed by
him for certificate, diploma, or commis-
sion as a surveyor, in the province for
which he is qualified, are not sufficiently
similar to those by this Act prescribed for
qualification as a Dominion land surveyor
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the Board may, in its discretion, require the
candidate to complete such further term of
service or practice in surveying and may
examine him in such of the subjects prescribed
by this Act as appear necessary.

22. Every graduate in surveying of the Astoarad-
Royal Military College of Canada, and every ‘ii‘ﬁ??;i‘ Hoyal
person who has followed a regular course of College and
study in all the branches of education required by o
this Act for admission as a Dominion land sur- " e
veyor, for at least two years, in any college or
university where a complete course of theoreti-
cal and practical instruction in surveying is
organized, and who, after examination, has
thereupon received from such college or uni-
versity a diploma or certificate, shall be exempt
from serving three years as aforesaid, and shall
be entitled to examination for a commission
after being admitted upon examination as afore-
said as an articled pupil and serving one year
}1nder‘articles with a Domiunion land surveyor,
including six months’ actual practice with him
in the field, on producing an affidavit from the
said surveyor in said form C, together with his
own affidavit in said form D, that he has served
for one year as herein provided; but it shall rest
with the Board to decide whether the course of
mstruction in such college or university meets
the requirements of this section.

23. Except asin this Act otherwise provided, Examination
no person shall receive a commission from the [F commis-
Board authorizing him to practise as a Domin- surveyor.
ion land surveyor until he has complied with the
general requirements of this Act in that behalf,
nor until he has attained the full age of twenty-
one years and has passed a satisfactory examin-
ation before the Board or before a member
thereof, or before a special examiner as here-,
inbefore provided, in the following subjects:—

(a) plane and solid geometry;

(b) spherical trigonometry, as far as the
solution of triangles;

(c) the use of logarithms;
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(d) the measurement of areas, including their
calculation by latitude and departure;

(e) the dividing or laying off of land;

(f) the elements of astronomy and their
practical application in the determination of
latitude, longitude, time and azimuth:

Provided that no commission shall issue unless
the Board is satisfied that the person is well in-
formed as to the system of survey prescribed by
this Act; that he is conversant with the Manual
of instructions for the survey of Dominion lands
issued from time to time, under the authority of
the Minister, by the Surveyor General for the
guidance of Dominion land surveyors; and that
his practical knowledge is such that—

(a) he can properly conduct surveying opera-
tions and report thereon;

(b) he can correctly keep field notes and plot
and represent them on plans of survey;

(¢) he can describe land by metes and bounds
for title;

(d) he can properly adjust and use ordinary
surveying instruments.

24. The Board may examine any candidate
on oath, which oath may be administered by
any one of the examiners, as to his actual prac-
tice in the field or as to any matter relating to
his examination.

25. Every person who qualifies in the man-
ner prescribed by this Act shall receive a com-
mission from the Board in form F in the schedule
to this Act, constituting him a Dominion land
surveyor; Provided that he shall, jointly and
severally with two sufficient securities to the
satisfaction of the Board, enter into a bond to
the Crown in the sum of one thousand dollars,
conditioned for the due and faithful performance
of his duties as a surveyor, and that he shall
take and subscribe before a judge of any court
in Canada, or before any member of the Board
who is hereby authorized to administer it, the
oath of allegiance and an oath in form G in the
schedule to this Act.
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2. The commission shall be registered in the Registering
office of the Registrar General of Canada; the oLco™™i*
oaths shall be deposited in the office of the Sur- Depositing of
veyor General; and the bond shall be deposited gﬁtdhea“d-bond
and kept in the manner prescribed by, and shall of bonds +
be subject to the provisions of the Act respect-
ing public officers, and shall enure to the benefit
of any person who sustains damage by breach
of any condition thereof.

26. Any Dominion land surveyor, who has Examinations
previously given the notice of examination g}gfﬁg
required by this Act may present himself for
examination as to his knowledge of the higher
branches of surveying, qualifying him for the
prosecution of extensive, governing, or topogra-
phical surveys, and geographic explorations; and
a syllabus of the subjects of such examination
shall be prepared from time to time by the Board
and published in The Canada Gazette at least six
months before the examination.

27. Persons who pass the examinations prov- Certificate as
vided for in the next preceding section shall iﬁ{??,%r%‘;h‘cal
receive a certificate to that effect from the Board, e
and shall be designated Dominion topographical
SUrveyors.

28. The following fees shall be paid to the Fees.
secretary of the Board:—

(a) by each person, on giving notice of his
desire for examination for admission as an artic-
led pupil, one dollar;

(b) by each candidate for such preliminary
examination, ten dollars;

(¢) for certificate of preliminary examination,
two dollars;

(d) by each pupil, at the time of transmitting
his indenture or articles, two dollars;

(e)iby each applicant for examination for a
commission as Dominion land surveyor or for a
certificate as Dominion topographical surveyor,
with his notice thereof, two dollars;

(f) by each applicant upon obtaining a com-
mission, two dollars;
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(g) for admission to practice after receiving a
commission, twenty dollars;

(k) by each applicant who obtains a certificate
as Dominion topographical surveyor, two dollars;

(7) for subsidiary standard of the Dominion
measure of length, tested and stamped as here-
inafter provided, eight dollars;

(j) for each subsequent testing of such subsi-
diary standard, two dollars;

Provided that the fees payable under para-
graphs (b), (¢) and (2) shall be deposited to the
credit of the Receiver General on account of
Dominion lands; and that the other fees payable
under this section shall belong to the secretary.

Allowances to 29, Every member of the Board who attends
Ef;‘r‘gers of " at the meetings thereof or who holds an exa-
secretary, ~ mination, and every Dominion topographical
and special  gyurveyor who fills the place of an absent member
CXATMMETS:— hall receive seven dollars and fifty cents for
each day’s sitting; and every special examiner
who holds an examination for admission as
articled pupils or for commissions as Dominion
land surveyors, and the secretary of the Board,
shall receive five dollars for each day’s sitting;
and in addition to such per diem allowance,
there shall be paid the actual travelling and
living expenses incurred by such member, sur-
veyor, special examiner or secretary, and con-
sequent upon such attendanee or examination.

Suspension or  30. The Board may suspend for such period
cancellation of o it deems meet, or may cancel, the commission
commissions. 5 ..
or certificate of any Dominion land or topogra-
phical surveyor, or debar from surveying under
this Act any provincial land surveyor authorized
to act as a Dominion land surveyor under the
provisions of this Act, whom it finds guilty of—
(a) gross negligence or corruption in the per-
formance of his duties as a surveyor;
(b) certifying to false returns of a survey;
(c) certifying as his own surveys not made by
himself; or,
(d) making survey without being in possession
of a standard measure, as required by this Act;
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Provided that the Board shall not suspend or
cancel the commission or certificate of such sur-
veyor, or debar any surveyor from surveying
under this Act, unless he has, at least thirty days
in advance of action by the Board, been notified
by the secretary by registered letter, mailed to
his last known address, of the charges against
him, and been summoned to appear before the
Board to make his defence, nor before having
heard the evidence offered both in support of
the charges and by the surveyor himself, or,
in the event of his failure to appear, by a person
appointed by the Board to act on his behalf.

31. The Surveyor General shall require every
Domirion land surveyor, in addition to the oath
by this Actrequired to be administered to him
on receiving his commission as sueh, to take and
subscribe an oath or make and subsecribe an
affirmation, on the return of his surveys of
Dominion lands, that he has faithfully and
correctly, and in his owu proper person, executed
such surveys in accordance with the provisions
of this Act and the iustructions of the Surveyor
General; and, if it is proved before any eourt of
competent jurisdiction, that sueh surveys, or
any part thereof, have not been so executed,
the Attorney General of Canada shall, apon
the application of the Surveyor General im-
mediately institute a suit upon the boad of
such surveyor; and the institution of such suit
shall operate as a lien on any property cwned
or held by such surveyor, or his sureties, at the
time the suit is instituted.

32. Every Dominion land surveyor shall
keep exact and regular journals and field notes of
all his surveys of Dominion lands, and shall file
them in the order of time in which the surveys
have been performed, and he shall give copies
thereof to all persons concerned, when required
so to do; and for so doing he shall be paid the
sum of one dollar for each copy, if the number
of words therein does not exceed four hundred;
but if the number of words therein exceeds four
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hundred, he shall be paid ten cents additional
for every hundred words over and above four
hundred words.

33. Every Dominion land surveyor summoned
to attend any court, civil or criminal, for the
purpose of giving evidence in his professional
capacity as a surveyor, shall be allowed five
dollars for each day he so attends, in addition
to his reasonable travelling and living expenses,
to be taxed and paid in the manner by law pro-
vided, with regard to the payment of witnesses
attending such court.

Allowance to
surveyors as
witnesses.

CHAIN BEARERS.

34. Every chain bearer employed in the
survey of Domianion lands, shall, before he
commences his chaining or measuring, take
an oath or affirmation that he will discharge
such duty with exactness, according to the best
of his judgment and ability, and render a true
account of his chaining or measuring to the
surveyor by whom he is employed; and any
Dominion land surveyor may administer such
oath or take such affirmation.

Chain bearers
to be sworn.

STANDARD OF MEASURE.

35. The measure of length used in the surveys
of Dominion lands shall be the Dominion
measure of length defined by The Weights and
Measures Act, and every Dominion land surveyor
shall be in possession of a subsidiary standard
thereof, which subsidiary standard, tested by
the secretary of the Board under the supervision
of the Surveyor General, and stamped as correct
by the Surveyor General, shall be furnished to
him by the secretary of the Board on payment
of the fee fixed therefor by this Act; and not-
withstanding any thing to the contrary in
The Weights and Measures Act, such subsidiary
standard shall not require any test, stamp,
inspection or verification other than is required

Measure of
length.

Subsidiary
standard.
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by this act; and all Dominion land SUrveyors
shall, from time to time, regulate and verify by
such standard, the length of their chaing and
other instruments for measuring lengths; and
the said standard measure shall be returned to
the secretary of the Board as often as it requires
to be tested again.

EVIDENCE BEFORE SURVEYORS.
36. Every Dominion land surveyor acting
in that capacity may examine witnesses on

oath with respect to all matters relating to the
survey of lands, and for better ascertaining
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the original corners or limits of any township, -

section, quarter section, legal or other authorized
subdivision, lot, parcel or tract of land, and may
administer such oath to every person whom he
examines in relation to such matters.

37. Whenever any Dominion land surveyor
is in doubt as to the true corner boundary or
limit of any township, section, quarter section,
legal or other authorized subdivision, lot, parcel
or tract of land which he is employed to survey,
and has reason to believe that any person is
possessed of any important information touching
such corner, boundary or limit, or of any writing,
plan or document tending to establish the true
position of such corner, boundary or limit, and if
such person does not willingly appear before, and
be examined by , such surveyor, or does not
willingly produce to him such writing, plan or
document, such surveyor may apply to any
justice of the peace for an ordinary subpcena ad
festificandum, or a subpeena duces tecum, as the
case requires, accompanying such application
by an affiadvit or solemn declaration made before
the justice of the peace, as to the facts on which
the application is founded; and such justice
may issue a subpeena accordingly, commanding
such person to appear before the surveyor at a
time and place mentioned in the subpeena, and,
if the case requires it, to bring with him any
writing, plan or document mentioned or referred
to therein.
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38. A subpcena issued as in the next pre-
ceding section set forth shall be served on the
person named therein by delivering a copy
thereof to him, or by leaving the copy for him
with some adult person at his residence and
exhibiting to him or such adult person the
original; and if the person required in such
subpcena to appear (his reasonable expenses
having been paid or tendered to himself or to
such adult person), refuses or neglects to appear
before the surveyor at the place and time
appointed in the subpcena, or to produce the
writing, plan or document, if any, therein men-
tioned or referred to or to give such evidence
and information as he possesses touching the
boundary or limit in question, a warrant by a
justice for the arrest of such person may be
issued, and he shall be liable to a penalty not
exceeding one hundred dollars, or to imprison-
ment for a term not exceeding ninety days, or to
both, in the discretion of such justice.

39, All evidence taken by a Dominion land
surveyor, as aforesaid, shall be reduced to writ-
ing and shall be read over to the person giving
the evidence, and shall be signed by such person,
or if he cannot write, shall be acknowledged by
him as correct before two witnesses, who shall
sign it, as shall also the Dominion land surveyor;
and such evidence shall be filed and kept, and
any document or plan prepared and sworn to as
correct before a justice of the peace, by any
Dominion land surveyor, with reference to any
survey by him performed, may be filed and kept,
at the registry office of the place in which the
lands to which they relate are situate, subject to
be produced thereafter in evidence in court.

40, Any Dominion land surveyor, when
engaged in the performance of his duties as such,
may pass over, measure along and ascertain the
bearings of any township or section line, or other
governing line, and for such purpose may pass
over the lands of any person whomsoever,
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doing no actual damage to the property of such
person.

SURVEYS.

41. The Dominion lands shall be laid off in Systemof
quadrilateral townships, each containing thirty- """
six sections of as nearly one mile square as the
convergence of meridians permits, with such
road allowances, and of such widths, as the go“'.“ShiPS-
Governor in Council prescribes. Such sections Selons
shall be bounded and numbered as shown by the
following diagram:—

N.

31 32 33 34 || 35 || 36

30 || 29 || 28 || 27 || 26 || 25

S.

42, The lines bounding townships on the Township
east and west sides shall be meridians; and those Poundaries.
on the north and south sides shall be chords to
parallels of latitude.

43, The townships shall be numbered, in Numbering
regular order, northerly from the international ?é'irfs}figp‘s".g o
boundary, or forty-ninth parallel of latitude,
and shall lie in ranges numbered, in the province
of Manitoba, east and west from a certain
meridian line run in the year one thousand eight
hundred and sixty-nine, styled the principal
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meridian, drawn northerly from the forty-ninth
parallel of latitude at a point ten miles, or there-
abouts, westerly from Pembina; and elsewhere
in ranges numbered from such other initial
meridians as the Minister orders to be estab-
lished, which meridians shall be styled the
second, the third, the fourth meridian, and so on,
according to their order in number westward
from the principal meridian.

44, Townships shall be given their pre-
scribed width on the base line hereinafter
mentioned; and the meridians between town-
ships shall be drawn across such bases, north-
ward and southward to the depth of two town-
ships therefrom, that is to say, to the correction
lines hereinafter mentioned.

45, The said forty-ninth parallel, or inter-
national boundary, shall be the first base line,
or that for townships numbered one; the second
base line, shall be between townships four and
five; the third between townships eight and
nine; the fourth between townships twelve and
thirteen; the fifth between towmships sixteen
and seventeen; and so on northerly, in regular
succession.

46. The correction lines, or those upon
which the jog resulting from the convergence
of meridians shall be allowed, shall be those lines
running east and west between townships and
midway between the bases, which lines are, the
line between townships two and three, that
between townships six and seven, and between
townships ten and eleven, and so on.

47. Each section shall be divided into
quarter sections of one hundred and sixty acres,
more or less, subject to the provisions herein-
after contained.

48, The north and south error in closing on
the correction lines from the north and south
shall be allowed in the ranges of quarter sections
adjoining, and north or south respectively of the
said correction lines; except in the case of the
north and south error in those townships
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between the first and second base lines, which
error is to be left in the last quarter section ad-
joining the said first base line.

49, In the survey of a township, the east and ll)l%ﬁlciency:or

west deficiency or surplus shall be allowed in the
range of quarter sections adjoining the west
boundary of the township; but the Governor in
Council may order such deficiency or surplus to
be equally distributed among all the quarter sec-
tions involved.

50. The dimensions and area of irregular Irregular

quarter sections or other parcels of land shall, in
all cases, be returned by the surveyor at their
actual measurements and contents: Provided
that in cases in which road allowances are not
between but through sections. the area reserved
for such road allowances shall not be included in
the area returned for a quarter section, or other
parcel of land.

51. Except as hereinafter provided, only a Monuments

single row of monuments to indicate the corners
of townships, sections or quarter sections, shall
be placed on any survey line thereof; such
monuments shall, on north and south lines, be
placed in the west limit of the road allowances,
and on the east and west lines, in the south limit
of road allowances, and in all cases shall fix and
govern the position of the boundary corner bet-
ween the adjoining townships, sections, or
quarter sections, on the opposite side of the road
allowance.

52. In the case of township, section and
quarter section corners on correction lines,
monuments shall, in all cases, be placed and
marked independently for the townships on
each side; and when a road allowance is laid
out along such a line, the monuments shall be
placed in the limit of the road lying alongside
the lands which they are intended to define.

53. The township subdivision surveys of Swveying to

Dominion lands, according to the system above
described, shall be performed under contract,
either at a rate per township, per mile, or per
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acre, to be fixed, from time to time, by the Gov-
ernor in Council, or by competitive tender, as
the Governor in Council may, from time to time,
direct; Provided that in special cases, where
circumstances render it advisable, the Governor
in Council may order the survey of a township
or townships to be otherwise performed.

54, To facilitate the description for letters
patent of less than a quarter section, every
section shall be taken to be divided into quarter
quarter sections, each of forty acres more or less,
which shall be styled legal subdivisions, and
shall be numbered as shown in the following
diagram :—

N.

14

S

55. Notwithstanding anything in this Act
contained, the Minister may direct—

(a) That lands bordering on any river, water
course or lake, or on a public road, be surveyed,
laid out and divided into lots of any certain
frontage or depth, in such manner and with such
roads as appears desirable;

(b) That lands be surveyed, laid out and
divided into town or village lots, with such
streets, lanes, places, squares and commons as
are considered necessary;

(¢) That roads, not exceeding sixty-six feet in
width, be surveyed and laid out where such roads
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Alberta and the Northwest Territories, be sur-
veyed, laid out and divided into lots of such
size and shape as may be found advisable;

(e) That lands in mountainous regions where
the ordinary mode of survey is impracticable,
be laid out into townships, sections, quarter
sections and legal or other authorized subdivis-
ions by fixing the corners of such townships,
sections, quarter sections, and legal or other
authorized subdivisions by reference to points
determined by astronomical observations, or
by triangulation or other geodetic process;

(f) That townships, sections, quarter sec-
tions, legal or other authorized subdivisions,
settlement or river lots, town or village
lots, or other lots or parcels of land,
surveyed or laid out under the authority -of this
section, be described for patent by numbers
according to plans of record, or by metes and
bounds, or by both, as seems expedient.

OFFICIAL PLANS OF DOMINION LANDS.

56. Plans of Dominion lands surveyed or Description
resurveyed under the provisions of this Act of plans.

shall be plotted from the surveyors’ field notes
under the direction of the Surveyor General;
and such plans shall show the direction and
length of the boundaries, the nature and posi-
tion of the boundary monuments and the areas
of the quarter sections or other parcels of land
laid out.

2. The confirmation of any such plan by the Confirmation
Surveyor General shall be held to be a confirma- of plans.

tion of the survey or resurvey as the case may
be, and the confirmed plan shall be the official
plan; but no survey or resurvey of Dominion
lands shall be confirmed unless made in con-
formity with the provisions of this Act.

appear to be required;

(d) That lands in the Yukon Territory and in
remote parts of the unorganized portions of the
provinces of Manitoba, Saskatchewan and

3. No land shall be held to be surveyed, or re- Whendlands 5
surveyed, until the official plan of the survey Zifieved.
or resurvey has been confirmed by the Sur-

veyor General.
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4. Where any plan of Dominion lands of
record in the Department of the Interior is
found to have been improperly or incorrectly
plotted from the field notes of the survey, or
where any omissions or clerical error or other
defect is found in the plan, the Surveyor Gen-
eral may cause a new plan to be plotted from the
field notes of the survey or a new plan to be
made showing such omissions or error or defect
corrected, and such new plan shall, after
confirmation by the Surveyor General, become
the official plan of the survey and shall be used
for all purposes instead of the old plan: Provided
that nothing in this section shall affect any
rights claimed or set up under the old plan
prior to the date of the confirmation of the
new plan, and that all transactions prior to that
date shall remain in force as if the new plan
did not exist.

RESURVEYS.

57. Wherever through an error in the survey,
a boundary monument is not at the place where
it should have been erected, the Minister may
order that such monument be removed and
that a new monument be erected at the proper
place; but no monument defining the boundary
of land for which letters patent have issued shall
be displaced without the consent in writing of
the owner thereof ; nor shall a monument defining
the boundary of land held as a homestead or
ander lease, license or agreement of sale be
displaced without the consent in writing of the
holder thereof, unless the error in the position
of the monument is at least five chaias, in which
event the Minister may, without the consent of
the holder, authorize the correction of the error,
but the person or persons acquiring through
such correction any improvements on the land
shall be required to pay the owner of such
improvements therefor such an amount as may
be fixed by the Minister, or, in case either party
is dissatisfied with the finding of the Minister,
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such an amount as is determined by th

of a single arbitrator if the parties c}(,mcfrigalfig
appointment, or, if not, by the award of three
al'bl’grators, one to be named by each of the
parties, az}d the third by the two so named:
Provided, in the latter case, that, if either part);
refuses or neglects to name an arbitrator within
one month after being notified so to do, an
arbitrator may be named on his behalf by’ the
agent of Dominion lands of the district.

2. The award of the single arbitrator or of a Award.
majority of the three arbitrators shall be final,
i')md the pr((i)cleedllngs upon the arbitration shall
be governed by the laws in force i i
im that behalf. S d

58. The Minister may order a resurvey on re- Resurvey on
ceipt of a petition from owners of lands or fromt =
persons holding lands as homesteads or under
lease, licence or agreement of sale, representing
th_at_ part or the whole of the monuments of the
original survey have disappeared and cannot be
found.

2. .Befoge commencing any such resurvey, Notice.
public notice thereof shall be given once a Week’
for a period of four weeks in The Canada Gazette
and in some newspaper circulating in the
neighbourhood of the lands to be resurveyed.

3. Any person who claims to know the position Evidence of
of one or more of the survey monuments defining 252021
the_l:mds to be resurveyed, or to be in possessioﬁ 3
of information whereby the position of such
monument or monuments can be established
may give notice thereof by registered letter
addressed to the Minister before the commence-
ment of the resurvey.

74. Before reestablishing any monument with Production of
respect to which notice has been given, the ©vidence.
surveyor shall, by registered letter, reques’t the
Ferson who has given such notice to appear
::(‘zfolr'e him at a time and place specified and to
show the position of the said monument or to
broduce the evidence in his possession with
regard thereto.
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5. Notwithstanding anything in this Act
contained, any monument reestablished under
the provisions of this section to replace a lost
monument shall define the boundary line which
such monument is intended to mark, even
though the monument of the original survey be
subsequently found or its position be proved by
other evidence.

59. Undisposed of Dominion lands may be
resurveyed when necessary.

60. Any resurvey of lands authorized by the

have effect of Minister under the provisions of this Act,

original.

Establishing
line between
sections.

Laying out
half or
quarter
sections.

whether for the purpese of removing a monument
wrongly placed through an error in a previous
survey and erecting a new monument at the
proper place, or for the purpose of reestablishing
the lines of a previous survey, shall, when con-
firmed by the Surveyor General, become, and it
is hereby declared to be, the original survey
of the said lands, and upon such confirmation
the boundaries established by the previous
survey shall cease to have any force or effect,
and any confirmed plan or plans plotted from
the field notes of the previous survey shall cease
to be the official plan or plans of the said lands.

SURVEY OF AUTHORIZED SUBDIVISIONS.

61. When it is necessary for a Dominion land
surveyor to establish the division line between
two sections, he shall effect this by connecting,
by a straight line, the opposite original section
corners, if they exist, and if mnot, by similarly
connecting points established in renewal thereof,
in accordance with the provisions of this Act
reiating to 1ost corners, giving, in either
case, the quarter sections involved an equal
breadth.

2. In laying out a half section or a quarter
section he shall connect the opposite quarter
section corners by straight lines, but when the
quarter section corner in any of the limits of the
section has not been marked by a monument in
the original survey, then such corner shall be
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established by giving to each half section its
proportionate share of such limit according to
the official plan of the township, and the half
sections shall then be laid out by connecting the
corner so established to the opposite corner.
3. In laying out other authorized subdivisions Other
he shall give to every such subdivision its pro- Pubdivislons;
portionate share of the frontage and interior
breadth, according to the official plan of the
survey, and connect the resulting terminal points
by a straight line.
4. The lines or limits so drawn on the ground Linesin
in the_mzmner above desecribed shall, in the %:Sgi]f,intﬂ;) S
respective cases, be the true lines or limits of :
such section, half section, quarter section, legal
or authorized subdivision, whether they corres-
pond or do not correspond with the area express-
ed in the respective official plans or letters
patent for such lands.

ORIGINAL BOUNDARY LINES.

62. All boundary lines of townships, sections Boundaries as
or other authorized subdivisions, and of towns ;iif;’:f,?w‘;{s
or villages, and all boundary lines of blocks, gores shall be
or commons, all section lines, and all limits of Seemed e
lots or parcels of land surveyed, or resurveyed, bonndaries:
as defined by monuments placed at the corners
of any such townships, sections or other author-
ized subdivisions, towns or villages, or of any
blocks, gores, commons, lots or parcels of land
under the authority of this Act or of the Governor
in Council, shall, after confirmation of the survey
or resurvey by the Surveyor General and subject
to the provisions herein contained, be the true
boundaries of such townships, sections, or other
authorized subdivisions, towns or villages, blocks,
gores, commons, lots or parcels of land respect-
vely, whether the same, upon admeasurement,
are or are not found to contain the exact area

r dimensions mentioned or expressed in any
fficial plan or in any letters patent, grant or
ther instrument of or affecting any such
township, town, village, section or other author-
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ized subdivision, town, village, block, gore,
common, lot or parcel of land.

g,ve,ry 63. Every township, section or other author-
C;‘r’,::‘r"i's‘eto ized subdivision, town, wvillage, block, gore,
the area common, lot or parcel of land, shall consist of the

yithinits — whole width included between the several

" monuments placed as aforesaid, at the several

corners thereof, and no more or less, notwith-

standing any quantity or measure expressed in

the official plan, letters patent, grant, or other
instrument.

Aliquot part. 64, Any letters patent, grant or instrument
purporting to convey any right or interest in
any aliquot part of any section, or other author-
ized subdivision, block, gore, common, lot or
parcel of land, shall be construed to affect such
aliquot part of the quantity it contains on the
ground, whether such qaantity is more or less
thaa that expressed in such letters patent, grant
or iastrument.

Road allow- 65, In every town or village surveyed or
ancestn + laid out under the provisions of this Act, all

villages to be allowances for roads, streets, lanes, or commons,
public high- Jaid out in the original survey of such town or
e village, shall be public highways and commons;
and boundary lines defined by monuments placed
or planted in the original survey or resurvey of
such town or village, to designate or define any
allowance for a road, street, lane, lot or common,
shall be the true boundaries of such road, street,
lane, lot or common; and all Dominion land sur-
veyors employed to make surveys in such town
or village shall follow and pursue the same rules
and regulations in respect of such surveys as are,
by law, required of them when employed to
make surveys in townships, as far as such rules
and regulations are applicable.

REESTABLISHMENT OF LOST CORNERS.

When original 66, Whenever a Dominion land surveyor is
monument  employed to run any dividing line or limit
between sections or other authorized subdivisions
and any monument erected in the original survey

— ST
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to define a corner of any section or other author-
ized subdivision cannot be found, he shall obtain
the best evidence that the nature of the case
admits of, respecting such monument; but if
its position cannot be satisfactorily so ascertained
he shall proceed as follows:—

(a) If the lost monument is that defining a If 2 township
township corner he shall report the circum- "
stances of the case to the Surveyor General,
who shall instruct him how to proceed;

(b) If the lost monument is on one of the out- If on the
lines of a township, or on one of the interior °“tires:
meridian section lines of a township, he shall
connect by a straight line the nearest section or
quarter section corners found on such outline
or such interior meridian section line, and divide
such straight line into such number of quarter
sections as it contained in the original survey,
giving to each a breadth proportional to the
b}ll‘gadth shown on the official plan of the town-
ship;

(c) If the lost monument is on the outline of If on the out-
a township and all the monuments between it, ine and other
and the corner of the township, together with are lost.
the monument defining the said corner, are also
lost, the township corner shall be reestablished
as provided in paragraph (a), previously to
reestablishing the outline of the township;

(d) When the lost corner is that of a quarter f in the
section on a section line running east and west o
in the interior of a township, the surveyor shall
connect by a straight line the opposite section
corners on the meridian boundaries of the
section and give toeach quarter section a breadth
proportional to the breadth shown on the official
plan of the township;

(¢) When a corner on either of the meridian If on meridian
boundaries of the section is also lost, such meri- bondsry:
dian shall be reestablished previously to re-
establishing the east and west line.

2. Whenever a surveyor places a monument, Road allow-
as aforesaid, to reestablish a lost corner, he shall 2nee tobe

A taken into
duly take into account any allowance for a road account.

37715—11
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or roads; and the corner, or division or limit so
established, shall be the true corner, or division
or limit of such township, section or quarter
section.

3. Nothwithstanding anything in this section
provided, resurveys of Dominion lands nay be
made, on the order of the Minister, in such
manner, not inconsistent with the other pro-
visions of this Act, as he may direct.

67. The Minister shall cause to be trans-
mitted to the registrar of every registration
district or division or land titles district in the
provinces of Manitoba, Saskatchewan, Alberta
and British Columbia and in the Northwest Ter-
ritories and in the Yukon Territory, as soon as
possible after the confirmation thereof, to be
lodged or filed with him, a copy of the official
plan of the survey or resurvey of each township,
settlement, town or village site, lot, plot or other
survey or resurvey made under the authority of
of this Act, and of each plan amended or cor-
rected under the authority of this Act, of
Dominion lands in such registration district, or
division or land titles district.

EVIDENCE.

68. Copies of any records, documents, plans,
books or papers, belonging to or deposited in the
Surveyor General’s office, attested under the
signature of the Minister or of the Surveyor
General, or of any chief clerk or officer authorized
thereto, shall be competent evidence in all cases
in which the original records, documents, books,
plans or papers would be evidence.

69. Lithographed or other copies of maps or
plans purporting to be issued or published by the
Department of the Interior, and to have a
lithographed or copied signature of the Minister
of the Interior or of the Surveyor General
thereto attached, shall be received in all courts
and proceedings as prima facte evidence of the
original and of the contents thereof.

pE—

S e Sal s
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70. All affidavits, oaths, solemn declarations Before whom
oraffirmations required to be taken or made under 2h9avits, ete.
this Act, except as herein otherwise provided, :
may be taken before the judge or clerk of any
county or circuit court, or any justice of the
peace, or any commissioner for taking affidavits,
or any notary public, or any Dominion land
surveyor, or any person specially authorized to
take such affidavits by this Act or by the
Minister.

71. The Minister may require any statement Minister may
in relation to any land to which any Act relating gorom state-
to Dominion lands applies to be verified by oath, ment as to

affirmation, declaration or affidavit. lands.
GENERAL.

72. The Minister, with the approval of the Formsin
4 . J schedule may
Governor in Council, may, whenever he deems pe varied by
it necessary so to do, vary any of the forms in Minister.
the schedule to this Act, or to any Act amending
it, or he may from time to time, with the like
approval, cause to be adopted such other forms
to the like effect or such new forms as he con-
siders applicable to or necessary in or for the
purposes of any special case or class of cases.

OFFENCES AND FENALTIES.

73. Every person who, in any part of the Molesting a
Dominion lands, interrupts, molests or hinders Survevor
any Dominion land surveyor while in the dis-
charge of his duty as a surveyor, is guilty of an
indictable offence, and liable on conviction
thereof, either summarily or upon indictment, to
a penalty not exceeding tweuty dollars or to
imprisonment for a term mnot exceeding two
months, or to both, in the discretion of the court.

74. Every person who, knowingly and wil- Destroying
fully, pulls down, defaces, alters, or removes any marks of
monument erected, planted or placed in any sur%/ey.
original survey or resurvey, is guilty of an

indictable offence, and shall be liable on convie-
37715—113
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tion thereof, either summary or upon indictment,
to Imprisonment for any term not exceeding
seven years.

2. Every person who, knowingly and wilfully,
defaces, alters or removes any other monument
placed by any Dominion land surveyor to mark
any limit, boundary or angle of any township,
section or other legal subdivision, lot or parcel
of land is guilty of an indictable offence, and liable
on conviction thereof either summary or upon
indictment, to a penalty not exceeding one
hundred dollars or to imprisonment for a term
not exceeding three months, or to both, in the
discretion of che court.

3. Every person who, not being a Dominion
land surveyor, knowingly and wilfully has in his
possession aad custody, not for any lawful pur-
pose in counnection with a survey of Domiaion
lands, any such monumeit, or any post or
monument intended, or apparently intended to
be used for the purposes of any such survey, or
to mark any such limit, boundary or angle, is
guilty of an indictable offence and is liable on
summary conviction or upon indictment to
imprisonment for a term not exceeding six
months, or to a penalty not exceeding one hun-
dred dollars, or to both, in the discretion of the
court.

75. Nothing in this Act shall be held to
prevent Dominion land surveyors, in their
operations, from displacing any monuments or
other boundary marks when necessary, after
which they shall carefully replace them as they
were before; or from removing a monument and
erecting a new one when making a resurvey
under the authority of this Act.

76, Sections 16 to 80 inclusive, 206, 212, and
221 to 224 inclusive, of The Dominion Lands Act,
chapter 55_of the Revised Statutes, 1906, are
repealed.

el
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SCHEDULE.
ForMm A.
(Section 10.)

OATH OF MEMBER OF BOARD OF EXAMINERS.

I, A. B., do solemnly swear [or affirm, as the
case may be] that I will faithfully discharge the
duty of an examiner of candidates for admission
as articled pupils, for commissions as Dominion
land surveyors or for certificates as Dominion
topographical surveyors, according to law,
without favour, affection or partiality.

Subscribed and sworn to
before me at , this

day of :
O

Form B.
(Section 16.)

ARTICLES OF PUPIL TO A DOMINION LAND SUR-
VEYOR. (PUPIL OF AGE.)

These articles of agreement, made this
day of one thousand nine hundred and
, between A. B., of
Dominion Land Surveyor, hereinafter called
the surveyor, and (€, 1Dk, i
., hereinafter called
witness as follows:

The pupil doth hereby bind himself pupil to
the surveyor to serve him as such from the date
hereof during and until the full end of such per-
iod from thence next ensuing and not exceeding
three years as shall entitle the pupil under the
provisions of the Dominion Lands Surveys Act
to present himself before the Board of Examiners
for examination for a Commission as a Domin-
ion land surveyor;

the pupil,
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And the pupil doth covenant with the sur-
veyor that the pupil shall faithfully and dili-
gently serve the surveyor as his pupil in the
practice of a Dominion land surveyor and shall
continue with him as such during the said per-
iod, and that if the surveyor shall suffer any
loss or damage through the neglect or improper
conduct of the pupil the pupil will indemnify
the surveyor, his executors, administrators and
assigns;

And further that the pupil shall at all times
be true and just to the surveyor, and shall read-
ily obey the lawful and reasonable commands
of the surveyor, and shall not absent himself
from the service of the surveyor at any time
during the said period without his consent
and shall at all times during the said period
conduct himself with all due diligence and with
honesty and sobriety.

In consideration whereof and of of
lawful money by the pupil paid at or before
the sealing and delivery of these presents, (the
receipt whereof is hereby acknowledged), the
surveyor doth covenant with the pupil that the
surveyor will accept the pupil as his pupil, and
that he, the surveyor, will by the best ways and
means within his power, and to the utmost of
his skill and knowledge, instruct, or cause to be
instructed, the pupil in the course of study pre-
cribed by the Dominion Lands Surveys Act,
and generally in the art, practice and profession
of a Dominion land surveyor; that he will pro-
vide the pupil with all necessary and reasonable
expenses incurred in transacting the business
of the surveyor; and that at the end of the said
period he will make the affidavit of service re-
quired by the Act provided the pupil shall have
faithfully and diligently served his said intended
pupilage.

And for the true performance of all and every
the covenants and agreements aforesaid, accord-
ing to the true intent and meaning thereof,
each of them, the surveyor and the pupil, doth
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bind himself , his heirs, executors and admin-
istrators unto the other, his heirs, executors,
administrators and assigns, in the penal sum of
five hundred dollars, firmly by these presents.
In witness whereof, the parties aforesaid have
hereunto set their hands and seals the day and
year first above written.
A.B. (seal)
(CLID): (seal)
Signed, sealed and delivered in the presence
of

witness to signature of A.B.
witness to signature of C.D.
Form B.

(Section 16.)

ARTICLES OF PUPIL TO A DOMINION LAND SUR-
VEYOR. (PUPIL A MINOR).

These articles of agreement made this
day of one thousand nine hundred and
, between A.B., of

Dominion Land Surveyor, hereinafter called
the surveyor, C. D., of hereinafter called
the pupil, and E.F., of 3
father or guardian of the said C. D., herein-
after called the guardian, witness as follows:

The pupil, with the consent of the guardian,
doth hereby bind himself pupil to the surveyor
to serve him as such from the date hereof during
and until the full end of such period from thence
next ensuing and not exceeding three years as
shall entitle the pupil under the provisions of the
Dominion Lands Surveys Act to present him-
self before the Board of Examiners for examin-
ation for a Commission as a Dominion land
surveyor; ;

And the guardian doth covenant with the
surveyor that the pupil shall faithfully and

167
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diligently serve the surveyor as his pupil in the
practice of a Dominion land surveyor and shall
continue with him as such during the said per-
lod, and that if the surveyor shall suffer any
loss or damage through the neglect or improper
conduct of the pupil, the guardian will indem-
nify the surveyor, his executors, administrators
and assigns;

And further that the pupil shall at all times
be true and just to the surveyor, and shall
readily obey the lawful and reasonable com-
mands of the surveyor, and shall not absent
himself from the service of the surveyor at any
time during the said period without his consent,
and shall at all times during the said period
conduct himself with all due diligence and with
honesty and sobriety.

And the pupil doth hereby for himself cove-
nant with the surveyor that he, the pupil, will
honestly and diligently serve the surveyor at all
times during the said period as a faithful pupil
ought to do in all things whatsoever.

In consideration whereof and of of
lawful money by the guardian paid at or before
the sealing and delivery of these presents, (the
receipt whereof is hereby acknowledged), the
surveyor doth covenant with the pupil that the
surveyor will accept the pupil as his pupil and
that he, the surveyor, will by the best ways and
means within his power, and to the utmost of
his skill and knowledge, instruct, or cause to be
instructed, the pupil in the course of study pres-
cribed by the Dominion Lands Surveys Act, and
generally in the art, practice and profession of a
Dominion land surveyor; that he will provide
the pupil with all necessary and reasonable
expenses incurred in transacting the business of
the surveyor; and that at the end of the said
period he will make the affidavit of service
required by the Act provided the pupil shall have
faithfully and diligently served his said intended
pupilage.

-

-
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And for the true performance of all and every
the covenants and agreements qforesald accord-
ing to the true intent and meamng‘thereof, each
of them, the surveyor and the guardian, doth bind
himself, his heirs, executors and administrators
unto the other, his heirs, executors, administra-
tors and assigns, in the penal sum of five hundred
dollars, firmly by these presents. :

In witness whereof, the parties aforesaid have
hereunto set their hands and seals the day and
year first above written.

.......... A. B. (Seal.)
........... ©. D) (Seal.)
¥ O ieites Wil E..F (Seal.)

Witness to signature of E. F.

Form C.
AFFIDAVIT BY THE SURVEYOR.

I,A. B, of , Dominion land surveyor,
do éolemnly swear that E. F. has .served regu-
larly and faithfully as my pupil from the
day of 190 ot the
day of , 19 ; that he has been
engaged with me in the field on the following
surveys, that is to say: from the day of

to the t}daay of :

urvey of a :

?;:)nghetlsle 4 day of to the

day of , on the survey of

at , (and so on)i and that

the said E. F. has always conducted himself with

all due diligence, honesty and sobriety on the
said service.

Subscribed and sworn to)
before me at ;
this day of 3
19
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Form D.
AFFIDAVIT BY THE PUPIL.

1L, 1L 15, @it , do solemnly swear that

I have attained the full age of twenty-one years;
that I have served regularly and faithfully with
A. B., Dominion land surveyor, as his pupil, from
the day of , 19 , to the
day of 19 ;and that I

have been engaged with him in the field between
the following dates on the following surveys,

that is to say from the day of

to the day of , on
the survey of at ; from
the day of to the
day of , on the survey of
(and so on.)

Subscribed and sworn to
before me at
this day of
19 .

Form E.
(SEcTION 17.)

TRANSFER OF ARTICLES OF A PUPIL FROM ONE
DOMINION LAND SURVEYOR TO ANOTHER.
(PUPIL OF AGE.)

This indenture made this day of
one thousand nine hundred and ;
between A.B. of ,Dominion Land
Surveyor,C hereinafter called the first surveyor;

of
Dominion Land Surveyor, hereinafter called
the second surveyor; and E.F.
hereinafter called the pupil:

Whereas by articles of agreement bearing
date the day of , one
thousand nine hundred and , made
between the first surveyor and the pupil,the

S

L
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pupil did bind himself pupil to the first surveyor
to serve him as such from the date thereof
during and until the full end of such period from
thence next ensuing and not exceeding three
years, as should entitle him under the provisions
of the Dominion Lands Surveys Act, to present
himself before the Board of Examiners for
examination for a commission as a Dominion
land surveyor;

And whereas the pupil has served the first
surveyor from the date of the said articles of
agreement to the date of these presents ;

And whereas it has been agreed that the
first surveyor shall assign to the second surveyor
all benefit and advantage of him the first
surveyor or under the said articles of agreement
for all the residue now to come and unexpired
of the said period of service as pupil, and it has
been further agreed that the pupil shall bind
himself pupil to the second surveyor from the
date of these presents for the remainder of
the said period.

Now this indenture witnesseth that in pur-
suance of the said agreement the first surveyor
at the request, and with the consent of the
pupil testified by his being a party to these
presents, hath assigned, transferred and set
over, and by these presents doth assign, transfer
and set over unto the second surveyor all benefit
and advantage, interest, claim and demand
whatsoever of the first surveyor under the afore-
said articles of agreement and the service of
the pupil under the same.

And this indenture further witnesseth that
the pupil of his own free will testified as afore-
said, hath bound himself and by these presents
doth bind himself pupil to the second surveyor
to serve him from the date of these presents
for and during the remainder of the said period
of service.

And the pupil doth hereby covenant with
the second surveyor, his executors, adminis-
trators and assigns, that he, the pupil shall
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and will well, faithfully and diligently serve
the second surveyor as his pupil in the practice
and profession of a Dominion land surveyor
from the date hereof for the remainder of the
said period according to the terms and conditions
of the said articles of agreement.

In consideration whereof, the second surveyor,
for himself, his heirs, executors and adminis-
trators, doth hereby covenant with each of
the first surveyor and the pupil, their executors,
administrators and assigns, that he, the second
surveyor, will accept and take the pupil as
his pupil and will observe and be bound by
the terms and conditions of the said herein-
before mentioned articles of agreement, in
so far as the same were binding upon the first
surveyor.

In witness whereof the said parties have
hereunto set their hands and seals.

A.B. (Seal.)
CLID) (Seal.)
E.F. (Seal.)

Signed, sealed and delivered in the presence of

Witness to signature of A.B.
Witness to signature of C.D.

Witness to signature of E.F.

Form E.

(Section 17.)

TRANSFER OF ARTICLES OF A PUPIL FROM ONE
DOMINION LAND SURVEYOR TO ANOTHER.
(PUPIL A MINOR).

This indenture made this day of

one thousand nine hundred and
, between A.B. of

S0 Dominion Land Surveyor
hereinafter called the first surveyor; (D),

of Dominion Land Surveyor

THE DOMINION LANDS SURVEYS ACT.

hereinafter called the second surveyor E.F.

of hereinafter called the ..
pupil; and G.H. of father
or guardian of the said E.F. herein-

after called the guardian.

Whereas by articles of agreement bearing
date the day of
one thousand nine hundred and :
made between the first surveyor, the pupil and
the guardian, the pupil with the consent of the
guardian did bind himself pupil to the first
surveyor to serve him as such from the date
thereof during and until the full end of such
period from theunce next ensuing and not exceed-
ing three years, as should entitle the pupil
under the provisions of the Dominion Lands
Surveys Act, to present himself before the Board
of Examiners for examination for a commission
as a Dominion !and surveyor.

And whereas the pupil has served the first
surveyor from the date of the said articles
of agreement to the date of these presents;

And whereas it has been agreed that the
first surveyor shall assign to the second surveyor
all benefit and advantage of him the first surveyor
under the said articles of agreement for all the
residue now to come and unexpired of the said
period of service as pupil, and it has further
been agreed that the pupil shall bind himself
pupil to the second surveyor from the date of
these presents for the remainder of the said
period:

Now this indenture witnesseth that in pursu-
ance of the said agreement the first surveyor
at the request, and with the consent of the pupil
and the guardian, testified by their being
parties to these presents, hath assigned, trans-
ferred and set over, and by these presents doth
assign, transfer and set over unto the second
surveyor all benefit and advantage, interest,
claim and demand whatsoever of the first
surveyor under the aforesaid articles of agree-
ment and the service of the pupil under the same.
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And this indenture further witnesseth that the
pupil of his own free will testified as aforesaid,
and with the consent and approbation ot the
guardian hath bound himself and by these
presents doth bind himself pupil to the second
surveyor to serve him from the date of these
presents for and during the remainder of the
said period of service.

And the pupil and the guardian do hereby
respectively covenant with the second surveyor,
his executors, administrators and assigns, that
he, the pupil, shall and will well, faithfully
and diligently serve the second surveyor as
his pupil in the practice and profession of a
Dominion land surveyor from the date hereof
for the remainder of the said period according
to the terms and conditions of the said articles
of agreement.

In consideration whereof, the second surveyor
for himself his heirs, executors and adminis-
trators, doth hereby covenant with each of
the first surveyor, the pupil, and the guardian,
their executors, administrators and assigns,
that he, the second surveyor will accept and
take the pupil as his pupil and will observe
and be bouad by the terms and conditions
of the said hereinbefore mentioned articles
of agreement, in so far as the same were binding
upon the first surveyor.

In witness whereof the said parties have
hereunto set their hands and seals.

A.B. (Seal.)
(CiD) (Seal.)
E.F. (Seal.)
GHHE (Seal.)
Signed, sealed and delivered in the presence of

Witness to signature of G. H.

THE DOMINION LANDS SURVEYS ACT.
Form F.
COMMISSION AS DOMINION LAND SURVEYOR.

This is to certify, to all whom it may concern,
that A.B., of , hath duly passed
his examination before the Board of Examiners,
and hath been found duly qualified to peform
the duties of a Dominion land surveyor he having
complied with all the requirements of the law in
that behalf: Wherefore, he, the said A.B., is
hereby duly commissioned to practise as a
surveyor of Dominion lands, under the pro-
visions of The Dominion Lands Surveys Act.

In witness whereof, we, the president and
secretary of the said Board, have signed this
commission, at , on this
dag of ,one thousand nine hundred
an ;

Surveyor General, President of Board.

Secretary.

ForMm G.
SURVEYOR’S OATH.

I do solemnly swear
(or affirm as the case may be) that I will faithfully
discharge the duties of a Dominion land sur—
veyor according to law, without favour, affection
or partiality.

Subscribed and sworn to
before me at
this day of

OIS

)

]
5l
(
)




APPENDIX B.
APPENDIX B.
THE DETERMINATION OF THE ASTRONOMICAL MERIDIAN.

lan of a land survey is the record of the boundaries
of rfllllg garcels of land laid out. With an accurate 51§r\tf}ely
and a plan properly made, the precise location o e
boundaries, if lost, may be defined on the 'ground by n}e%}rlls
of the data furnished by the plan, provided some (1)) e
monuments are found. It is not contended that (})ulil(i
daries reestablished in this way will, in every case, 1}0 d
good in law, but they are material evidence and the 'Hil
of evidence which it is the purpose of the plan to furnis :
When the plan gives angles only, but no bearings, twoda
least of the original monuments must be found in ort }(lar
that the lines may be located; with a plan_glv%g. te
bearings of the boundaries a single monument is su Qlctlep :
The reference of the lines to the astronomical meri 12:in
thus adds one element to the value of the plan as a record.

It is an error to consider a survey as worthless when the
direction of its meridian is incorrect. Should the survt?y
be otherwise accurate, the angle of any two lines is correctly

3| by the difference of their bearings. The survey has,

%;Xeigfoé, the same value as an angular survey. f'l;ge
above considerations, and the fact that the lines o t}?
system of Dominion land surveys have to be run nor ;
and south or east and west, make the determination Ot
the astronomical meridian an operation of paramoun
importance for the surveyor of Dominion lands.

5 e o ihe
On block surveys, where great precision is required,

azimuth is ascertained as explained in Chapter IV. The

following remarks apply to subdivision surveys:—

1 thod is the
What seems to be the most convenient me :
observation of Polaris: it should be made in daytime.
With modern instruments, there is no longer any necessity
for night observations with all the discomforts attending
the use of lanterns.

By means of the ‘‘ Astronomical Field Tables,” now sup-
plie(}i’ to surveyors, the observation has become very eaS}g
and simple; the tables are nqt.qbsolutely accurate, bu
they are good enough for subdivision purposes.

DETERMINATION OF THE ASTRONOMICAL MERIDIAN. L7
INSTRUMENTS REQUIRED.

The instruments necessary are a watch keeping sidereal
time, that is to say, gaining 3 m. 56 s. a day, and a four
or five-inch transit theodolite of the so called ““Canadian
pattern” now listed by several manufacturers, or an
instrument provided with a telescope of equal power.

A common watch of a reputable manufacture is good
enough; the movement should be in a strong open face
dust-proof screw case. The best grades keep the time for
weeks with sufficient accuracy for subdivision purposes;
vhe error is ascertained from time to time by a meridian
observation of the sun or of a star. Inferior grades are
equally serviceable, but they require more frequent
determinations of the error.

STAR OBSERVATIONS IN DAYLIGHT.

In the western provinces and the Northwest Territories
the air is in general exceedingly transparent, and a very
bright star, like Sirius, may be seen at almost any time of
the day; for smaller stars it is necessary to wait till the
sun is low. In the eastern provinces, the stars cannot be
seen as easily as in the West. The pole star is best seen
about half an hour or an hour before dark, while there is
still ample light for reading the graduation; it may also be
observed in the morning.

It is essential that the telescope be very accurately
focussed. This may be done as follows :—The high power
eyepiece is first focussed upon the diaphragm. The
telescope is now directed upon a star not too bright, the
pole star for instance, and the tube of the telescope is
racked in or out until the star appears as a fine point. A
mark is made on the tube with a sharp knife to indicate
this position. This must be done very accurately; for
any other position the image of the star is more or less
spread out and therefore not so bright.

For observing time stars close to the zenith, the high
bower eyepiece is inconvenient and it is necessary to use
the long diagonal eyepiece.

To discover a star in the field in daytime requires a little
patience and some practice, but once discovered, it is easy
to follow it or to find it again. The telescope must be so
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directed as to bring the star within the field; how this is to
be done will be explained later. After clamping the
telescope in the proper direction, the field is carefully
scanned; it may be a minute or more before the star is
perceived as a little speck of light in some corner of the
field. A quick-moving star is more easily found than
one which moves slowly. The motion of the pole star
being almost imperceptible, a little movement to and fro
given to the telescope by means of the tangent screw of
the vernier plate helps in perceiving it. Once found, it
appears so plain that it is always a subject of surprise that
it was not seen before.

OBSERVATION OF THE POLE STAR FOR AZIMUTH.

For all astronomical observations, whether for time or
azimuth, the instrument must be very carefully levelled.
In subdividing a township, an observation for azimuth
is made on a section line or at a station of a traverse. The
section line or the course of the traverse is taken as reference
line; in either case, the azimuth of the reference line is
known with sufficient approximation for setting the instru-
ment in the meridian. This is done as follows:—

Set the vernier of the horizontal circle to read the azi-
muth of the reference line, loosen the lower clamp and
turn the instrument until the telescope is directed on the
reference line; fasten the lower clamp and release the upper
clamp. The instrument is now set to read azimuths. By
setting the vernier at 360°, the telescope is in the meridian.

In example No. 1, the vernier is set to read 180° 05/, the
lower clamp released and the telescope directed on the east
boundary of section 18. In example No. 2, the vernier is
set at 269° 56’ and the telescope directed on the north
boundary of section 24.

The telescope must now be set for the altitude of the pole
star. Take the latitude of the place from the diagram in
the Astronomical Field Tables. For example No. 1, the
diagram shows a latitude of 51° 20 corresponding to town-
ship 27: for example No. 2; the latitude opposite township
35 is 52° 03’. Add or subtract the number of minutes in
the first column of the “Table for finding the Pole Star,
ete.” (A.F.T.): the result is the altitude of the star. For
example No. 1, the number in the first column is 52’ which
subtracted from the latitude 51° 20" gives 50° 28’ for the
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altitude. For example No. 2, the n i

de. ¢ 22T umber in the firs -
8131/11% 1st]60 \l‘él'{tlc}i added to the latitude 52é 03]'egiifsets (?5%]"
3" for the altitude of the star. 1e tele i
S star. The telescope is set at the

”ylheAvermer IS now set to read the azimuth of the star
t:‘LI\'E‘}l—fl“Ohl thvc table for the time shown by the watch
For ex_:ugl,plo No. 1, it is set at 1° 15/, and forue‘mmple No.
2, at 359 1’.  With the instrument so set, the ;t(‘LI‘ is in t]o‘
field and will be seen, provided the telesc,oﬁe 1s :Lccurﬁ 1le
focussed and the light not too strong. When‘féund (ite’}f
brought under the vertical thread by means of the ’sl <
;1.10’[‘10111 screws of the vernier plate and vertical (:ircfe ’})‘?1/6;
1‘161:111(%1@. the watch is noted as well as the horizontal circle

This is only one half of the observation. For all azimut}
work, it is essential that the observation be m‘&d(; in tw;
p‘oswlons., of the instrumeat, circle right and circle left
The position of the instrument is I'et\"orsori by transit-
ing the telescope and turning the vernier 'pl‘\Lte 1}'8001&135 :
first part of the observation is now repeatedt The H C 11{@
on the reference line is recorded, the telescoi',:ae is set at £H .
zyltxtu‘de of the star, the vernier at the azimuth, and tile
J{l}(}%id\ 1; s}c:m.nf(}l fqr the star. When found, the time b;

vateh and horizontal circle reading are again recor

The examples and append b?le . 'm e

T : and appended explanations show clearl
how the observation is worked out. S

It may be desired to observe at a place where no line of
1(1}0X\V11_:}Z)1§111t}1 exists. For instance, the survéyor m‘?
wish while in camp to ascertain the time by the meridi;z
transit of a star: for doing so, he has to set his instrume:d‘
In the meridian by means of the pole star. The methél(;
1s the same as before, except that use is made of fh‘e com
1}11% for turning the ir}strument in the direction of the s‘ca,r—
pl;lxie(i(.)mp%s box is set on the standard (not under the lower
; P{‘a.vmg fixed the telescope at the proper altitude as
Ié{)(ﬁ;ﬁzdagbovgl seft thevvelzmer of the horigontal platé to
i imuth of magnetic north, taken from the small
R(lp accompanying the Astronomical Field Tables
p oei egsefthe lower‘ clamp and tura the instrument until the
b 1% 0 fche needle is opposite the zero mark of its box
11113 e thf _lf)Wf?l' clamp and release the upper one: the;

Strument 1s now set to read approximately ustronofnical
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EXAMPLE No. 1
ASTRONOMICAL OBSERVATION.

Date (lan . ,/Z/fﬂ?,flfé}!mmw
Place 7. .&....m.mzzz...%zz..iﬁza;m I en...

Reference line 5M‘W¢M&J/f .............

Face. |H.C.R.on Reference lingfH,C.R. on Polaris| Watch Time.

N s s
Vod 2248 |46 R DR

1 Right] 50l a5
2 [Eeft i 150 .03 .
Meani /30 4. .. ...

3 Watch correction........ =5 Saee

Sidetealtime. i s e LRI SR0.
4 Tabular Azimuth for {6 h.20.m.&TpR0|. s
s Difference for..J..m..20.s. it el
s Difference for..7.townships o S,
7 Convergence for.......4...sections Al oS Rl
sl Bearingiof Bolanis. s o s
SN € R on Polaris, AR
o ConrectiontollE R e et 2:64.
1 H.C.R. on Reference line....... BT e

-

NOTE.—The Reference line must be a section line or a line between
two stations of a lake or river traverse.

= Bearing of Reference line ... . ..L50..0/:35 |

DETERMINATION OF THE ASTRONOMICAL MERIDIAN. 181

bearings. Set the vernier of the horizontal plate to read
the azimuth of the pole star taken from the table: if the
magnetic declination and setting of the compass box were
correct, the star should now be in the field of the telescope.
The needle being subject to large variations, the star may
be out of the field. If not found after looking carefully,
the instrument is turned slowly, a degree or two on each
side, by means of the lower slow-motion screw. After
finding the star, the vernier is again set to the azimuth
from the Astronomical Field Tables for the time of the
watch, and the star is brought under the vertical thread
by means of the lower slow-motion screw. Setting now
the vernier at 360°, the telescope is in position for observ-
ing meridian transits of stars.

Example No. 1. Ezxzplanatory Notes.

(1) The figures on this line are for the position of the
instrument in which the vertical circle is at the right of the
telescope. ““H. C. R. on Reference line” is the reading of
the horizontal circle when the telescope is pointed on the
reference line. “H. C. R. on Polaris is the reading of the
horizontal circle when the telescope is pointed on the star.
“Watch time” is the time shown by the wateh when the star
was under the middle thread of the diaphragm.

(2) The explanation of these figures is the same as above,
but they are for the second position of the instrument, in
which the vertical circle is at the left. The instrument is
brought to this position by transiting the telescope and
turning it 180° in azimuth.

(3) The watch correction is obtained as shown in the ex-
amples of observations for time.

(4) The tabular azimuth is taken from the table for
finding the pole star and the astronomical meridian(A.F.T.).
The sidereal time being 16h. 23m. 20s. and the number of
the township 27, the bearing is taken for 16h. 20m. and
township 20.

(5) This is the proportional part, taken from the table,
for the difference, 3m. 20s., between the time of observation
and the time of the table.

(6) This is the proportional part, taken from the table,
for the difference 7, between 27, the number of the township
in which the observation was made, and 20, the number of
the township in the table.
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(7) The convergence of the meridians is taken from the
diagram in the Astronomical Field Tables. For township
27, the diagram shows a convergence of about 1’.11 to a sec-
tion. The point of observation being two sections away
from the central meridian, the convergence is 2'.22,say 2’ .2.

The sign of the convergence is-Fin the western half of the
township.

(8) This is the bearing of the star at the time of observa-
tion: it is the algebraic sum of the four numbers above it.

(9) This is the mean of the observed readings on Polaris.

(10) The correction to the horizontal circle readings is the
difference between the bearing of Polaris and the H.C.R.
on Polaris. Its sign is—when the bearing is less than the
H.C.R.on Polaris. If the instrument was set in what was
believed to be the meridian, this correction represents the
error of orientation.

(11) This is the mean of the horizontal circle readings on
the reference line.

(12) The correct bearing of the reference line is the alge-
braic sum of the H.C. R. on reference line and of the cor-
rection to H. C. R.

This bearing is generally found to differ from the bearing
by account which was 180° 05" in this example. The differ-
ence represents the accumulated errors of the survey. 1t is
distributed among the previous coursesof the survey,accord-
ing to the judgment of the surveyor.

Example No. 2. Explanatory Notes.

(1) The figures on this line are for the position of the in-
strument in which the vertical circle is at the right of the
telescope. “H. C. R. on Reference line” is the reading of
the horizontal circle when the telescope is pointed on the
reference line. “H. C. R. on Polaris” is the reading of the
horizontal circle when the telescope is pointed on the star.
“Watch time”’ is the time shown by the watch when the star
was under the middle thread of the diaphragm.

(2) The explanation of these figures is the same as above,
but they are for the second position of the instrument, in
which the vertical circle is at the left. The instrument is
brought to this position by transiting the telescope and
turping it 180° in azimuth.

(3) The watch correction is obtained as shown in the ex-
amples of observations for time.
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EXAMPLE No.?2

ASTRONOMICAL OBSERVATION.

DateMeanelil, £909. 510 L M. Mrunideion. Lirraio......
Place 22. 6. Coranen.. e 24 Lfo 35, RA3IW.JI Hen.
Reference line MMM@{MMXIA

:Face. |H.C.R. on Reference line{H.C.R. on Polaris.

‘Watch Time.

A e
Left L2679l nnd S L 518

A guge s

Mean| 249 J6:5.  WNEE. JI0:5 ..

Watch correction
Siderealtime

Tabular Azimuth for . J_h.70.m.eTp.2d

Difference for..6.m..3%.s...... el s ol S LS

Difference for./J._townships

Convergence for........ i sectionst e

Bearing of Polaris
H.C.R. on Polaris
Correction to H.C.R
H.C.R. on Reference line

2

Bearing of Reference line

REF T35

NOTE.—The Reference line must be a section line or a line between

two stations of a lake orriver traverse.
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(4) The tabular azimuth is taken from the table for find-
ing the pole star and the astronomical meridian (A.F.T.).
The sidereal time being 3h. 36m. 39s., and the number of
the township 35, the bearing is taken for 3h. 30 m. and
township 20.

(5) This is the proportional part, taken from the table,
for the difference 6m. 39s., between the time of observation
and the time of the table.

(6) This is the proportional part, taken from the table,
for the difference, 15, between 35, the number of the town-
ship in which the observation was made, and 20, the num-
ber of the township in the table.

(7) The convergence of the meridians is taken from the
diagram in the Astromomical Field Tables. For township
35, the diagram shows a convergence of about 1’-135 to a
section and the point of observation being three sections
away from the central meridian, the convergence is 3’-4.

The sign of the convergence is—in the eastern half of the
township.

(8) This is the bearing of the star at the time of observ-
ation; it is the algebraic sum of the four numbers above it.

(9) This is the mean of the observed readings on Polaris.

(10) The correction to the horizontal circle readings is the
difference between the bearing of Polaris and the H. C. R.
on Polaris. Its signis + when the bearing is greater than
the H. C. R. on Polaris. If the instrument was set in what
was believed to be the meridian, this correction represents
the error of orientation.

(11) This is the mean of the horizontal circle readings on
the reference line.

(12) The correct bearing of the reference line is the
alegbraic sum of the H. C. R. on reference line and of the
correction to H. C. R.

This bearing is generally found to differ from the bearing
by account which was 269° 56" in this example. The differ-
ence represents the accumulated errors of the survey. It is
distributed among the previous courses of the survey,
according to the judgment of the surveyor.

DETERMINATION OF THE ERROR OF THE WATCH.
In the observation for azimuth, the watch correction was
assumed to be known within a minute. This correction has
to be ascertained from time to time, more or less frequently
according as the watch is of a better or an inferior grade.

s
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The watch may first be set by means of the “sidereal time
at noon, mountain time,” given in the Astronomical Field
Tables for the fifteenth of each month. For other dates, the
time is calculated by interpolation, the variation being
approximately four minutes a day. Mountain time is the
time of the meridian of 105° west: in’ that longitude, the
watch is set to the sidereal time of the table when it is noon,
mountain time. Further west, four minutes must be sub-
tracted from the sidereal time at noon for every degree of
longitude from the meridian of 105° west.
~ The watch having been set approximately to sidereal time,
1ts correction is ascertained by observing the meridian
transit of a star or of the sun.

DETERMINATION OF THE TIME BY THE MERIDIAN TRANSIT
OF A STAR.

The observation of the meridian transit of a star is best
made while surveying section or traverse lines, because the
telescope is readily placed in the meridian by turning the
requisite angle from a line of known bearing. At other
places, the instrument is placed in position by means of the
compass and the pole star, as previously explained.

After placing the instrument in the meridian, the teles-
cope is set at the altitude of the star, which is obtained by
subtracting the polar distance from the supplement of the
latitude. The stars in the Astronomical Field Tables pass
the meridian south of the Zenith. The telescope being in
position, the field is examined for the star a little before the
time of transit. With the long diagonal eyepiece, the star
enters the field on the left: with the inverting eyepiece,
1t enters on the right. The star moves through the field
and when it crosses the vertical thread the time of the watch:
is noted.

In example No. 3, the latitude of the place from the dia-
gram in the Astronomical Field Tables is 52° and its supple-
ment 128°; subtracting the polar distance of Pollux, 61° 45’
gives for the altitude 66° 157, at which the telescope is set.
. In example No. 4, the latitude of the place is 51° 21’ and
1ts supplement 128° 39’; subtracting the polar distance of
Regulus, 77° 34/, gives for the altitude 51° 05’. The calcu-
lation of the altitude is made roughly; a few minutes more or
less does not matter.

The examples and explanations appended show how the-
watch correction is deduced.
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EXAMPLE NO. 3.

TIME BY MERIDIAN TRANSIT OF A STAR.

Dare—October, 7, 1904,—6.45 a.m., Mountain time.
PracE—Sec. 12, Tp. 35, R. 13, W. 3 Mer.

(1) Watch time of meridian transit of Pol‘lux. 72 387’: 31:‘
(2) Sidereal time £ & ¢ 7™ 39 30‘3
(3) Watch correction (slow)............... + 39

(1) This is the time shown by the watch when the star
crosses the vertical thread of the diaphragm, the telescope
having previously been set in the meridian.

(2) The sidereal time of meridian transit 1s taken from

the table of time stars (A.F.T.). )
(3) The watch correction is + when the watch is slow

and — when it is fast.
EXAMPLE NO. 4.

TIME BY MERIDIAN TRANSIT OF A STAR.

Dare—November 2, 1904,—7.30 a.m., Mountain time.
Prace—Sec. 30, Tp. 27, R. 20, W. 3 Mer.

(1) Watch time of meridian transit of Reg‘l‘llus 10’; 03:: 59‘:
(2) Sidereal time & 10" 03 1?3
(3) Watch correction (fast)................ —4

(1) This is the time shown by tlvle watch when the star
crosses the vertical thread of the diaphragm, the telescope
having previously been set in the merldmn. o

(2) The sidereal time of meridian transit is taken from
the table of time stars (A.F.T_.). )

(3) The watch correction is + when the watch is slow
and — when it is fast.

DETERMINATION OF THE TIME BY THE MERIDIAN TRANSIT OF
THE SUN.

The determination of the watch _correction by means
of the meridian transit of the sun is a very convenient
method. The observation is made at a time of the day

N
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when the instrument is on the survey and therefore can
readily be set in the meridian, there is no difficulty in
finding the sun, and moreover it can be observed through
light clouds or haze when stars are invisible.

The observation is exceedingly simple. The telescope
is set in the meridian as explained for a star transit, and a
note is made of the times shown by the watch when the
first limb and the second limb cross the vertical thread
of the diaphragm. The observation is, of course, made
with the coloured glass. The Apparent Right Ascension
of the sun at the time of observation must now be calculated ;
it is found by adding the variation for the longitude to the
Right Ascension at Greenwich Apparent Noon given
in the Astronomical Field Tables.

The longitude of the place of observation, which is
required for calculating the variation of the Right Ascen-
sion, is taken from the diagram in the Astronomical Field
Tables where it is given in hours and tenths. The varia-
tion in one hour is given in the table i1 the column next
to the Right Ascension: the variation for the longitude
is the product of the longitude expressed in hours and deci-
mals by the variation in one hour.

The details of the calculation are shown in examples
Nos. 5 and 6 and in the notes appended.

EXAMPLE NO. 5.
TIME BY MERIDIAN TRANSIT OF THE SUN.

Dare—March 18th, 1905.
Prace—Tp. 28, R. 19, W. 2 Mer.

(U B ST RO TRITS Gl Tl eSS A S 23" 49™ 12-8°
(2) £ secondilimR s S D S L SRS O LIS
L\ (G e S e = e e 23" 50™ 16-8°
(3) Sun’s R.A. at App. Noon,
Greem i ap Ao TOeE 23" 49™ 51-3°
(4) Var.in6" -98=9°-1x6 -98. 1280353
(5) Sun’s R.A. at observation. ............. 23" 50™ 54-8°
(6) Watch correction (slow)............... + 38°

(1) This is the time shown by the watch when the first
limb of the sun crosses the vertical thread of the diaphragm,
the telescope having been previously set in the meridian.
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(2) This is the time of the watch at the crossing of th=
other limb. ‘

(3) The Apparent Right Ascension of the Sun at Appar-
ent Noon is taken from the Astronomical Field Tables.

(4) The longtitude 6 -98 is obtained from the diagram
in the Astronomical Field Tables. The variation in one
hour is given in the column next to the Apparent Right
Ascension. : : :

(5) The Sun’s Right Ascension at the time of observation
is the sum of the Right Ascension at Greenwich noon and
the variation in 6% -98. :

(6) The watch correction is obtained by subtracting the
watch time from the Sun’s Right Ascension at observation.

EXAMPLE No. 6.

TIME BY MERIDIAN TRANSIT OF THE SUN.

Dare—October 25th, 1904.
Prace—Tp. 65, R. 15, W. 5 Mer.
(1) Transit of first limb 1S e 2
(2) £ second limb 142800 EN39:
133" B 868
(3) Sun’s R. A. at App. Noon,
Gneen b o iy 183 B s
(4) Var.in7"-75=9°-56 X 7-75 1" 14°

(5) Sun’s Right Ascension at observation.. .. ISERS )RS
(5) Watch correction (fast)

(1) This is the time shown by the watch when the first
limb of the sun crosses the vertical thread of the diaphragm,
the telescope having previously been set in the meridian.

(2) This is the watch time of crossing of the other limb.

(3) The Apparent Right Ascension of the Sun at Ap-
parent Noon is taken from the Astronomical Field Tables.

(4) The longtitude 7% -75 is obtained from the diagram
in the Astronomical Field Tables. The variation in one
hour is given in the column next to the Apparent Right
Ascension.

(5) The Sun’s Right Ascension at the time of observation
is the sum of the Right Ascension at Greenwich Noon and
the variation in 74 -75.
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(6) The watch correction is obtained by subtracting the
watch time from the Sun’s Right Ascension at observation.

OBSERVATION OF THE SUN FOR AZIMUTH.

Star observations require a clear sky: they may be pre-
vented by smoke, haze or light clouds, while the sun is
quite visible. It may therefore happen that the obser-
vation of the sun will be the only method available for the
determination of the azimuth.

The method is not as accurate as with Polaris and as it
involves considerable calculation it is more liable to errors.
It is not recommended when Polaris can be observed.

The instrument must be provided with a dark coloured
glass for looking at the sun through the telescope.

2nd position
Q// :
>z> 2nd position

st position

Ist position

Fig.48. Obsgrvation of f.'he sun in the fore- Figd9. Observationof thesun in the after-
noon with an erecting eyepiece. noon with an erecting eyepiece.

The observation is made first with the vertical circle in
one position, to the right of the observer for instance, and
next with the circle to the left, after reversing the telescope
and turning the upper plate 180°. In the first position of
the instrument, the image of the sun is brought in the
angle formed by two of the threads in the telescope so as
to be tangent to both at the same time. The same process
is repeated with the instrument in the second position,
but with the sun’s image in the opposite angle (Figs. 48
and 49). In order to bring both threads tangent to the
sun’s limb at the same time, the sun’s image must be so
placed as to move towards one thread while going away
from the other. The former thread is kept tangent to the
limb by the proper slow-motion screw until both threads
are tangent together. In the opposite angle of the threads,
the same process is repeated with the other slow-motion
screw. Fig. 48 shows how the sun’s image appears in
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the forenoon with an erecting eyepiece. In the upper left
angle of the threads, the sun’s image moves away from
the horizontal thread and towards the vertical thread;
the latter is kept tangent by the slow-motion screw of the
upper plate. In the lower right angle of the threads, the
sun’s image moves away from the vertical thread and
towards the horizontal thread, the latter being kept
tangent by the slow-motion screw of the vertical circle.
Fig. 49 shows how the dises would be placed in the after-
noon.

An erecting eyepiece is not suitable for observing the
sun; a diagonal eyepiece is more convenient. The expla-
nations which follow are for the use of the long diagonal.
Figs. 50 and 51 show how the images of the sun appear in
the forenoon, and in the afternoon, with this eyepiece.

on

= 2 2nd posit

Ist position /

' O &
@n.pasiﬂon

Fig. 50. Observation of the sun in the fore- Fig.51. Observation of the sun in the after
noon with a long diagonal eyepiece. noon with a long diagonal eyepiece.

The observation is easy enough it made methodically,
otherwise there is a risk of not placing the images in opposite
angles which would entirely vitiate the result. The rules
which follow, if learned by heart so as to be carried out
without any hesitation, will prevent mistakes:—

1. Always commence with the sun on the right of the
vertical thread and impinging upon it, above the horizontal
thread in the forenoon and below in the afternoon.

2. Always commence by following the sun with the slow-
motion screw of the vertical circle.

In the second position of the instrument, the rules are re-
versed.

3. Place the sun on the left of the vertical thread and
impinging upon the horizontal thread, below it in the fore-
noon and above it in the afternoon.

4. Follow the sun with the slow-motion serew of the upper
plate.
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The reading of the horizontal circle on the reference
object, generally one of the line pickets, must be taken in
both positions of the instrument, and the approximate
time of the observation noted.

The best time for observation is when the sun is near the
prime vertical, that is to say, nearly due east or west.

The following formula may be used for the calculation:—
a

cos— = Vcos S cos (S-P) sec L sec A
2

where S = h-t2LV+,P

h being the true altitude of the sun, L the latitude, P the
sun’s polar distance, and a the angle the sun makes with
the meridian east or west from north. Reducing this angle
to Z, the azimuth, Z is the same as a in the forenoon and
is equal to 360° minus ¢ in the afternoon.

The latitude and its secant are given in Table X for the
north side of every section.

On page 192 two examples are given, one in the after-
noon and the other in the forenoon. H. C. R. is for horiz-
ontal circle reading.
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APPENDIX C.
THE DETERMINATION OF THE MAGNETIC MERIDIAN.

Although the compass is not allowed flor e?t?tili?)}tlilrﬁ
I ini veys, it is employed for othe
lines of Dominion lands surveys, it 2 e uheE
ledge of the direction of the magne
purposes and a know > Cllinecon
ridian or of the magnetic declination 1s .
iﬁile}glnaigation of this direction, transit theodqhtes ofd Ele
D LS pattern are fitted with especially sensitive nele .(ts};
Ab: tﬁe 6bservation can be made in a few minutes a,n(hw11 !
vlery little trouble, it is desired 'that all surveyors shoulc
observe when they can do so Wli;hO\l’B mconveru‘enc?.df 3
:F he observation and the 1‘ecorc%11ngff2£m are arcltz;ﬁgsec({({e
inati imuth o e magnetic
the determination of the azimutt Hene o 4
1 neti gement 18
tead of the magnetic dgc}mafmon. he ‘a t 1
1?12(?3 (for the sake %f simplicity in obg_ervtin% ar}dsiiﬁ?;?;ﬁii
i in question being, subject to 1n.‘ ,
g(iirekéiia(;rlgg the 2ngle read on the horizontal cnql§ of the
transit. Moreover, it is not liable to errors of sign, as in
adding or subtracting the declination.

DIRECTIONS FOR OBSERVING.

1 tion line, and after
1. Place the instrument on a sec o
adjustment, set the vernier to read the bearing of the
lm;. Release the lower clamp, direct the telescope on the
i fasten the lower clamp. )
hn§ : 21ﬁle(}ezflse the vernier clamp, and turn the vernier p%ite
until the north end of the magnetic needle observed with a

ifyi i ite the zero mark.
nifying glass, is seen exactly opposi :
?jy%nthye t%oigh ’lightly with the pencil, 'tolf tﬁreﬁgéig); 'J,rillt
illed part of one of the footscrews wi e finger :
zgebrglsurepthat the needle has taken the position of re§ti
Note the reading of the horizontal circle. Take severa
ings by repeating the operation.
re%ldl%:pegt cfple)ratioﬁ: No. 3 for the south end of the needie.
5: Enter in the notes the place of observatiou, dfhgx,«
hour of the day, kind of time used, nature of the wea~taht
and any other remarks deemed necessary. It s impor i
to record auroras occurring within 24 hours of the time

observation.
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REMARKS OF OBSERVATION.

For saving trouble and calculations, it is suggested that
observations be made on section lines; they may, however,
be made on any line of which the azimuth is known.

The direction of the magnetic needle is subject to a daily
fluctuation called the diurnal variation. During the
greater part of the night the direction is not far from nor-
mal. In the early morning, the north end of the needle in
Canada moves towards the east, reaching its maximum
deflection about 7 or 8 a.m. The motion is now reversed,
the north end travelling westwards, and crossing the normal
direction about 10 or 11 a.m. The extreme western pos-
ition is reached in the afternoon and then the needle comes
back to its normal position at some time after 5 or 6 p.m.
This march is subject to wide variations during magnetic
storms. The magnitude of the diurnal variation is not
constant. In the inhabited parts of Canada, it may exceed
20 minutes. Observations at both eastern and western
elongations of the needle on the same day, that is between
7 and 8 a.m. and between 1 and 2 p-m., give the best
results, and it is desirable that when convenient they may
be taken then. This gives not only the best value for the
declination, but also the diurnal variation which it is most
useful to know. Failing this, however, the best time to
observe is after 5 p.m., when the needle is about in its
normal position. It is true that the normal position is
crossed generally between 10 and 11 a.m., but the motion
being very rapid and the time of crossing uncertain, the
afternoon observation is preferable.

When an instrument is brought from England, it is
usually found that the north end of the needle is depressed.
To balance it without injuring the pivot point or cap,
proceed as follows:

Raise the needle with the lifter, unscrew the end of the
trough, withdraw the cover glass, take out the needle and
shift the small brass counterweight. Then the lifter being
still raised, place the needle upon it and lower the lifter
gently. If the needle is not yet balanced, raise the lifter
again and repeat the operation. The greatest care must
be taken not to bend the needle in the slightest degree while
shifting the counterweight, because the bending would
change the direction of the magnetic axis.

37715—13%
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In taking the needle out of the trough whether to rebal-
ance the needle or to clean the agates, care should be taken
to see that it is put back in its proper position. If replaced
in the reverse position the index correction would be altered.
For this reason, to safeguard against error, the position
of the compass, whether ‘“compass west”’ or ‘“‘compass
east” should be entered in the remarks after each obser-
vation when observing.

If the needle is sluggish, the observation cannot be accur-
ate. The sluggishness is generally due to a dull pivot or
a scratched cap. To keep both in proper condition, the
needle must always be lowered gently on its pivot and never be
allowed to play, except when actually in use.

There are instances of the polarity of the needle being
reversed by transporting an instrument on an electric car.
It is difficult to conceive that a needle may be brought into
such an intense magnetic field as that of an electric car
without its magnetism being affected in some way, there-
fore, it is preferable to avoid this mode of transportation.

The place of observation must be at least three or four
hundred yards away from wires carrying direct electric
current. There must be no iron near the instrument.
The observer must scrutinize his clothing and make sure
that he has no iron or nickel on his person. Iron is found
in buttons, as wire in hat brims, in some forms of neckties,
in watches, chains and other articles of jewellery. The
pivot in folding reading glasses is frequently made of iron.
In case of doubt, the object may be tried close to the com-
pass, measuring the distance at which an appreciable de-
flection is first produced. If the object during the obser-
vation is not brought closer than fifteen or twenty times
the above distance, the effect on the needle is negligible in
observations of this kind.

The needle may be deflected by static electricity devel-
oped in cleaning the glass cover of the compass trough or
the rubber frame of the reading glass: this electricity is
dissipated by breathing on the glass or rubber frame.

When the telescope points to magnetic north, the needle
should, if the instrument were accurately constructed,
be exactly opposite its zero mark, but it seldom is. The
deviation of the needle from the zero mark is the magnetic
index correction; it is positive or + when the north end of

e
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the needle is to the left or west of the zero mark; when
on the right or east, it is negative or—.

With the needle opposite the zero mark, the telescope
points in a direction which, in the following explanations,
is called ‘“‘compass north.” To bring the telescope into
the direction of the magnetic north, it must, if the index
correction is positive, be turned to the right by an angle
equal to the correction. Hence the rule that the index
correction is to be algebraically added to the azimuth of
compass north in order to obtain the azimuth of magnetic
north (azimuth reckoned from 0° to 360°). Inversely,
the index correction must be algebraically subtracted from
the azimuth of magnetic north, such for instance as is
taken from a magnetic map, in order to obtain the azimuth
of compass north.

The index correction is ascertained by comparison with
a standard unifilar magnetometer at the Magnetic Obser-
vatory. When possible, it is well to determine it both at
the beginning and at the end of a survey.

EXPLANATION OF SPECIMEN OBSERVATION.

(a) H.C.R. of compass north.

This is the average of the mean north and south end
readings. The transit was adjusted to read correctly the
bearing of the section line, so that the horizontal circle
reading of compass north is the bearing of compass north.
If the transit had not been so adjusted a correction to
this reading would have been required.

(b) Correction for convergence.

The correction for convergence is applied in order to re-
duce the bearing read on the horizontal circle to an azimuth.
The value of the correction is taken from the diagramin the
Astronomical Field Tables. It is added when the poiat of
observation is in the east half of the township, and sub-
tracted in the other half. The rule of clause 69 of the
Manual is reversed, the object in this case being to refer the
bearing to the meridian of the point of observation.

(¢) Azimuth of compass north.

The bearing has now been reduced to an azimuth.

(d) Index correction.

In the example given, the index correction being
negative is subtracted from the azimuth of compass north
to obtain the azimuth of magnetic north. If the index cor-
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rection were positive, it would be added to the azimuth of
compass north. The index correction is furnished with each
instrument after comparison with the unifilar magneto-
meter.

(e) Azimuth of magnetic north.

The azimuth of magnetic north is the angle formed by the
astronomical and magnetic meridians.

SETTING A TRANSIT BY MEANS OF THE COMPASS.

In connection with surveys of Dominion lands, the most
frequent use of the compass is for checking the courses of
a traverse or for setting up the transit to read astronomical
bearings.

In the first case, it is sufficient to make sure that there
is no abnormal change in the reading of compass north: any
sudden change indicates a probable mistake in some of the
last courses.

The second case arises when it is desired to observe the
pole star in day time at a place where there is no line of
known azimuth. The problem consists in setting up the
traunsit so that it shall read azimuths. If the surveyor has
already ascertained the azimuth of compass north with his
instrument, he merely sets his vernier to read this azimuth,
releases the lower clamp, turns the whole instrument till the
needle is exactly opposite the zero mark, fastens the lower
clamp and releases the vernier clamp. With the instru-
ment used for the specimen observation (No. 2216) and
anywhere near the place where the observation was taken,
the vernier would be set to read 27° 11’.8 or rather 27° 12’.

It may be, however, that the surveyor has not ascertained
the azimuth of compass north with his own instrument and
has to resort to the azimuth of maguetic north taken from a
map or determined by another surveyor. Then the surveyor
must, from the azimuth of magnetic north, deduce the azi-
muth of compass north by applying the index correction of
his own instrument after changing the sign. Starting with
27° 06'.0 for azimuth of magnetic north in the case already
cited, and the index correction being — 5.8, the surveyor
would add 5.8 to 27°06’.0, which would give him 27° 11’ .8
for the azimuth of compass north. He would then proceed
as already explained.

All these corrections, it may be observed, are generally
small and in practice are frequently disregarded.
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APPENDIX D.
INSTRUMENTS.

The instruments most generally used by Dominion land
surveyors are kept in stock at the head office. Some of
these instruments are of a special type developed as the
result of years of experience to meet the special requirements
of Dominion lands surveys.

TRANSIT THEODOLITE FOR BLOCK SURVEYS.

The instrument for block surveys is a six-inch reiterating
transit theodolite. The horizontal circle is graduated to
five minutes and read by two microscopes to five seconds.
A four-inch vertical circle read to minutes by a vernier,
serves as a finder for stars and for measuring angles of
elevation or depression.

The telescope has an object-glass of one and seven-
eighths inches aperture and twelve and three-quarters
inches focus. It has an eyepiece micrometer, the drum
of which is divided into one hundred parts, each repre-
senting approximately one and two-thirds seconds. The
diaphragm and micrometer can be revolved around the
axis of the telescope so as to place the movable thread
either horizontal or vertical. Precise level bubbles, electric
lamps and special attachments are provided for astro-
nomical observations.

The tripod is of the shifting head pattern for adjusting
the instrument accurately over the station. Advantage
can be taken of this feature for eliminating the effect of
periodic errors of graduation in measuring angles, the
instrument being shifted in azimuth so as to use different
parts of the graduated circle.

This instrument was designed for the production of
lines, the measurement of horizontal angles and the deter-
mination of latitudes and azimuths. These are the most
important operations in a block surveyor’s work and with
this type of instrument great precision and convenience
are obtained.

—
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TRANSIT THEODOLITE FOR SUBDIVISION SURVEYS.

The instrument for subdivision surveys is a repeating
four or five-inch transit theodolite, now listed by several
firms as ‘“‘D.L.S.”” or “Canadian’’ pattern.

The five-inch transit theodolite, the only kind now
supplied, has a five-inch horizontal circle and a four-inch
vertical circle. Both circles read to minutes by double
opposite verniers. The telescope has a clear aperture
of one and one-half inches and a focal length of ten inches.
Three eyepieces are supplied; two ordinary inverting of
high and medium powers, and one long diagonal. The
diaphragm is the ordinary spider web with stadia threads.
A spare diaphragm ruled on glass is supplied; it has the
disadvantage in star observations of absorbing considerable
light.

A trough compass is attached to the standards of the
instrument; the needle is very sensitive and it can be
adjusted with great precision. It serves for placing the
instrument approximately in position for star observations
in daylight, for checking the orientation in traverses and
for the determination of the magnetic meridian.

A mahogany framed tripod is the regular equipment.
Sliding tripods or other patterns can be supplied but they
are not recommended.

The instrument fits in a leather covered case with
shoulder straps, the outside dimensions being about 1914 x
814 x 8 inches. The weight of the case with the instru-
ment inside is about 27 lbs. The tripod weighs 9 1bs.

SIDEREAL WATCH FOR SUBDIVISION SURVEYS.

The sidereal watch is an 18 size 19 jewel movement in an
open face nickel case. The dial is divided into twenty-four
hours.

Before being accepted, each watch is tested at the
Surveys Laboratory to ascertain if the adjustments have
been made with the necessary accuracy. There may be
slight changes by the time they reach the surveyors
but their accuracy is ample for subdivision surveys.

No timepiece will give good service without reasonable
care. Great changes of temperature must be avoided;
this is accomplished by carrying it coastantly in an inner
pocket where it is maintained at an even tempera-
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ture by the heat of the body. The pocket must be clean
and reserved exclusively for the watch, which is placed
in it always in the same position. It is a good plan, as a
protection against dust, to keep it in a tight fitting
case of chamois skin. If exposed to a very low temperature
in winter, it may not only stop, but be injured permanently.
It must be kept away from electric motors or dynamos,
which might magnetize the balance. Winding every day
as nearly as possible at the same hour is essential; this is
to be done by turning the crown or the key aud not by
turning the watch. A watch must be cleaned and oiled
every second year. A watch, particularly if of a higher
grade, may easily be ruined by an incompetent workman;
too much care cannot be exercised in selecting the man to
whom it is entrusted. When any repairs are required, it
is best to have them made through the head office.

ANEROID BAROMETER.

Formerly different grades of aneroids were kept in
stock; but experience has shown that the cheaper grades
are of little use and now only the best grade movement
is stocked. The instruments are two and one-half inches
in diameter and are put up in soft leather cases. They
are graduated to 6,000, 8,000 and 12,000 feet. The
divisions in the aneroids graduated to 6,000 and 8,000 feet
are larger thaun in those graduated to 12,000 feet and the
readings are consequently more accurate.

In requiring Dominion land surveyors to use aneroids,
the object is to ascertain approximate elevations on the
survey lines. If the index error is known, a fair idea of
the elevations above sea-level may geuerally be obtained
by comparison with the daily isobar maps of the Meteoro-
logical Service. As the instrument is very delicate and a
slight jar is sufficient to alter the index error, no opportunity
should be neglected of obtaining this error as frequently
as possible, either by comparison with a standard baro-
meter at any of the meteorological stations or by recording
the aneroid reading, date and time of day, at all places of
known elevation, such as railway stations. With these
data, the index error can be calculated at the head office.
A change in index error can often be deduced from readings
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recorded at one place on different dates, even when the
altitude of the place is unknown.

The aneroid is at best an unsatisfactory instrument.
To get results upon which some degree of dependence
can be placed it is necessary that the aneroid be handled
with the greatest care. It is a good plan to have two,
one being used to check the readings of the other.

STEEL TAPES.

The tapes kept in stock are flat wire tapes and quarter-
inch steel bands. They are stocked in four, five, and eight-
chain lengths. The wire tapes are one-eighth of an {nch
wide and very strong. Both kinds are divided into
links throughout, the graduations being etched. Flat
wire tapes with graduations on babbitt metal can also
be supplied. :

Steel tapes are very liable to break; this fact cannot be
impressed too strongly upon the chainmen. In case an
accident should happen, the surveyor ought to be provided
with means of repair. Fairly good repairs can be made
in the field with brass sleeves prepared with everything
necessary for soldering. The broken ends of the tape
are cleaned and inserted into the sleeve and a lighted
match is held under it until the solder is melted, when
the repair is completed. The central hole in the sleeve
is to enable the user to see when the broken ends are in
contact, and the other two holes are to indicate whex} the
soldering material is melted, which takes place either
when it bubbles in or runs away from these holes. i

Prepared sleeves for flat wire tapes and for quarter-inch
tapes are kept in stock.

STADIA RODS.

The stadia rods kept in stock are fourteen feet long and
three inches wide. They fold in the middle. They are
graduated in links and tenths. There are no figures on
the rod, the colour scheme being so arranged that they are
unnecessary. A folding circular level is attached to the
back of the rod for holding it vertical.

The stadia wires of the transit theodolite are set by the
makers in the supposed ratio of 1:100 between outside
wires and 1:200 between middle and outer wires. As a
matter of fact however they are never in this exact ratio.
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The true ratios for each instrument are now determined
at the Surveys laboratory and furnished to the surveyor
along with the instrument. These ratios are used for
calculating a table of the corrections to be applied to the
distances read on the rod. If the surveyor should be
without the true stadia constants, he can prepare his table
of corrections by chaining a base on level ground and mea-
suring with the stadia the distance of a number of points
on the base; the difference between the two measure-
ments gives the correction for each distance. The table
is completed by interpolation. The measurement must
be made when the air is quite steady and the conditions
favourable.

CLINOMETER.

The climometer usually kept in stock is of the pattern
known as Abney Level. The angle of elevation or depres-
sion is read with a vernier and magnifying glass.

PACKING AND TRANSPORTATION.

Instruments must not be shipped without being packed
in outside boxes: if shipped otherwise, there is great risk
of injury in transit. For a surveyor’s instrument enclosed
in a single case, express companies charge three times the
merchandise rate, but when the instrument is packed in
its own case so that it cannot move and is covered with one
or more additional boxes with proper packing or excelsior
between, the charge is single merchandise rate. The
triple rate will in no case be refunded by the Department
to a surveyor who ships an instrument insufficiently packed
and he will be held responsible for injuries in transit.

Aneroids and sidereal watches are too delicate to stand
transportation by mail or express. These instruments
are thoroughly tested at the Surveys laboratory before
delivery to surveyors who should arrange to receive them at
Ottawa. They will, however, if a surveyor so requests,
be forwarded by express packed with the greatest care,
but at the surveyor’s risk and without any guarantee that
they will be in good order when they reach him.
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FORM OF AGREEMENT FOR LABOURERS AND COOK.

_ArticLES OF AGREEMENT made and entered into at the
city of Hamalton, in the province of Ontario, this sizteenth
day of March, A.D., 1912,

Between John Brown, of the city of Hamilton, Dominion
Lapq Surveyor, hereinafter called the employer, and
Willeam Smath, labourer, of the same city, hereinafter called
the employee.

Witness that the employee hereby agrees to enter into the
service and employment of the employer and to faithfully
and diligently serve him and his assistant or assistants,
or any person under whose charge the employee may for the
time being be placed by order and direction of the said em-
ployer in the capacity of labourer for the period of eight
months from the date upon which the party shall organize at
the city of Calgary, in connection with the surveys to be
performed in the province of Alberta, or such shorter period
as shall prove sufficient for the completion of the said
Surveys.

And also to execute, do and perform with all due despatch
and punctuality and according to his skill and ability, all
such work as the employer or such assistant or assistants
or other person as aforesaid shall require him to do in the
said capacity.

And also at all times to conduct himself honestly, faith-
fully and properly in the course of such service; and also not
to leave the service of the employer or enter into the service
or employment of any other person during such period with-
out the written consent of the employer.

And the employer in consideration of such service agrees
to pay to the employee the wages of ninety cents per day for
the first three months of such service, and one dollar and five
cents per day thereafter, and to board him so long as the
employgee continues to serve under this agreement.

And if the employee shall complete such period of service
hereundgzr, or if he shall sooner quit such service with the
consent in writing of employer, and if he shall have conduct-
ed hlmsel_f honestly, faithfully and properly in the course of
such service and shall have otherwise in all respects observed
the provisions of this agreement the employer agrees to pay
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him a bonus, sufficient together with the wages already
agreed upon, to make up the wages at the rate of one dollar
and fifty cents per day from the date upon which the em-
ployee reports for duty at the city of Calgary until the com-
pletion of such service.

Provided that if the employee shall be guilty of any
misconduct in his service or shall commit any breach of
this agreement, he may at any time be discharged by the
employer, and in such case shall forfeit all wages which may
then be due him, and also the said bonus
without prejudice to the employer’s other remedies.

In Witness whereof the parties hereto have hereunto set
their hands the day and year first above written.

John Brown,

Signed in the presence of
William Smith.

Robert Jones.

FORM OF AGREEMENT FOR ARTICLED PUPIL.

Articles of agreement made and entered into at the city
of Hamilton in the province of Ontario this sizteenth day
of March, A.D. 1912,

Between John Brown of the city of Hamalton, Dominion
Land Surveyor, hereinafter called the employer, and
William Smith of the same city hereinafter called the
employee.

Witness that the employee hereby agrees to enter into
the service and employement of the employer and to
faithfully and diligently serve him and his assistant or
assistants, or any person under whose charge the employee
may for the time being be placed by order and direction
of the said employer in the capacity of articled pupil for
the period of eight months from the date upon which the
party shall organize at the city of Calgary in connection
with surveys to be performed in the province of Alberta,
or such shorter period as shall prove sufficient for the
completion of the said surveys.

And also to execute, do and perform with all due des-
patch and punctuality and according to his skill and ability,
all such work as the employer or such assistant or assistants
or other person as aforesaid shall require him to do in the
said capacity.
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And also at all times to conduct himself honestly,
faithfully and properly in the course of such service; and
also not to leave the service of the employer or enter into
the service or employment of any other person during
such period without the written consent of the employer.

And the employer in consideration of such service
agrees to pay to the employee the wages of one dollar per
day for the first two months of such service and two dollars
per day thereafter, and to board him so long as the employee
continues to serve under this agreement.

And if the employee shall complete such period of service
hereunder, or if he shall sooner quit such service with the
consent in writing of the employer, and if he shall have
conducted himself honestly, faithfully and properly in the
course of such service and shall have otherwise in all
respects observed the provisions of this agreement,
the employer agrees to pay him a bonus sufficient, together
with the wages already agreed upon, to make up the
wages at the rate of three dollars per day from the date
upon which the employee leaves the city of Hamilton for
the city of Calgary, until his discharge, and to pay his travel
expenses.

Provided that if the employee shall be guilty of any
misconduct in his service or shall commit any breach
of this agreement, he may at any time be discharged by
the employer, and in such case shall forfeit all wages
which may then be due him, and also the said bonus and
travel expenses without prejudice to the employer’s other
remedies.

In witness whereof the parties hereto have hereuunto
set their hands the day and year first above written.

Signed in the presence of) John Brown.

Robert Jones. Willvam Smith.
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RATION LIST—Continued.

RATION LIST

RATION LIST. Figures for 100 rations or subsistence for one man for 100 days.

Figures for 100 rations or subsistence for one man for 100 days.

Articles.

U. S: Geological
Pacific Railway.

Transcontinental
Canadian Militia.

Alaskan Parties
National
Railway.

C.P. R. Land
Department.
Railway.
Grand Trunk

Allspice
Apples, evap. .......ciiiiiinnn
Apricots, evap A

Bacon, long clear..
Baking Powder..
Barley....

Beans

Beef, corned...
Beef, extract..

Beef, dried

Beef Tea Capsules. ..
Biscuits

Bread...

Cabbage. .
Celery Salt..

Cherries, canned. .
Chocolate
Cinnamon

Coal Oil

Coffee...

Corn, canned..
Corn Meal. ..

Corn Starch.......
Cream, condensed
Currants

Curry :
Eges, crystallized.
Fish, dried......
Flour, wheat......
Flour, Buckwheat. .
Fruit, evap
Ginger. . ..
Ginger, essence
Ham..

Hops.

Jam...

Lard..

Lemon Extract
Lime Juice

Lye :
Macaroni
Marmalade
Matches, small boxes. ..
Meat

Milk, condensed
Molasses

~ | Canadian Pacific
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Articles.

U. S. Geological
Transcontinental

Alaskan Parties
Railway.

Department.

National
Pacific Railway.

Canadian Militia.
Grand Trunk
Pacific Railway.

C.P. R. Land
Canadian

Mustard
Nutmegs. .
Oatmeal

S

Peaches, canned
Peaches, evap
Pears, canne!
Peas, split. .
Peas, canned
Pea Sausages
Pepper, black
OGS, soomang
Potatoes
Potatoes, evap
Prunes, evap. ..
Pork
IReISInSEeEnie
Rice...

Salt.

Soup, veg., evan o 2
Soup, condensad. .. ... ..
Strawberries. .

Sugar. ...

Syrup..

Tobacco, chew 5
Tobacco, smoking . . .
Tomatoes, canned . .
Tea
Vanilla Extract. .. ..
Vegetables, fresh. . ...

Y EasTrlcalo YRS SN e

(1) The amounts of some articles will, of course, be
reduced if fresh meat, eggs and vegetables can be bought
in the country, and also if transportation permits the
carrying of canned vegetables, fruit and milk.

(2) Calculated from the figures for one man for one
month.

The following named articles may be selected by the
District Engineer in quantities varying from the above

37715—14
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list, but retaining the same relative amouunt of meat and
vegetable food as given in the list:

Bacon, Pork, Corned Beef, Ham, Peas, Rice, Oatmeal,
Cornmeal, Buckwheat Flour, Condensed Soup, assorted
Jam and Marmalade.

(3) When bread or biscuit is not available an equivalent
in weight of wheat flour or oat or cornmeal, instead of the
ration of bread or biscuit, may be issued.

(4) When fresh meat is not available salted or dried
meat, as can best be obtained, may be issued instead.

(5) Calculated from the figures for one man for thirty
days.

(6) Calculated from the figures for fourteen men for
thirty days.

(7) Calculated from the figures for twelve men for
thirty days. HEggs, fresh meat and vegetables may be
supplied as required if they can be obtained from the
farming community.
i° (8) The article may be supplied instead of similar
articles opposite which weights or measures have beer
shown.
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