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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 fa}r as
) they are applicable to the particular survey then being exe-

1 cufed.
Any Dominien Land Surveyor subscribing the affidavit

mentioned in section 31 of the Dominion Lands Surveys Act,

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

E. DEVILLE,
Surveyor-General

P 15 to consider this Manual and the instructions embodied

DEPARTMENT oF THE INTERIOR,
January,2, 1910.
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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 :—

N.
W |
3132 |33 | 3413536
30 | 29{28!27|26|25
19 20| 21| 22| 23|22
s |1 161514 |18

7189 101112
5

6/5/4]3(2]1
s,
Fig. 1. Division of a township
into eectione.

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 latifude passing through the
corners of the township.

4. The townships number in regular order, northerly from
the international boundary or forty-ninth paraliel of latitude,
and lie in ranges which are numbered east and west from a
certain meridian line styled the Priucipal meridian, and west
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4 SYSTEM OF SURVEY.

from other initial meridians styled the Second, Third......
meridians, according to their order westward from the Princi-
pal meridian.

5. The Principal meridian passes about twelve miles west of
the city of Winnipeg in approximate longitude 97° 27" 4’
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,” here-
inafter described.

6. The sections are laid out of the precise width of eighty
chains on certain lines called “ Dase lines,” with a road allow-
ance adjoining each section, and the meridians between the
townships are drawn from such bases, north or south, to the
depth of two townships, that is to say, to the correction lines
hereinafter mentioned. The townships gouth of each base
measure therefore in an east and west direction more than
four hundred and eighty chains exclusive of the road allow-
ances, 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.

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

8. The first hase line is the forty-ninth parallel of latitude
or international boundary; the second bage is between town-
ships four and five; the third between townships eight and
nine; the fourth befween townghips twelve and thirteen ; the

fifth between townships sixteen and ceventeen, and so on, ©

northerly, in regular succession.

9. The first correction line is hetween townships two and
three ; the second between townships six and seven; the third
between townships ten and eleven, and so on, northerly, in
regular snceession.

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
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GLENERAL DESCRIPTION. b

into quarter quarter sections each of forty acres, more or less, -
and such quarter quarter sections are styled legal subdivis-
ions and are bounded and numbered as shown in the follow-

. ing diagram of a gection:— -
N.
[ I
13 |14 | 15 16 |
' I
11 |10 | &
W e — E.
5|6 |7 !8
4 13|21
S,

Fig. 8. Divigion of & section into
quarier quarter sections.

An authorized subdivigion 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 poriion of country, the same _ie laid out into townships :
by projecting the base lines and tfie 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
to 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
meridiang when closing on the correction line ig left in the
last quarter gection adjoining said line; except on meridian
outlines closing on the first correction line, on which out-
lines the quarter cections 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 bage line or international boundary.

15. In the case of the fractional range adjoining an initial E
meridian, when the initial meridian infersects the “ jog ™ (fhat
is when there ig one more range south of the correction line
than north of it), the last quarter section on the meridian
townghip outline surveyed from the south is made of the same

%



6 SYSTEM OF SURVEY. 3

depth as that on the next meridian township outline on the
east. See Fig. 5. -

16. On the township ouilines, all township, -section and
quarter section corners are marked at the time of the survey,
and these corners govern respectively in the subsequent sub-
division of the block or township.

SYSTEMS OF SURVEY IN DIFFERENT DISTRICTS.

17. All Dominion lands are laid ont in the manner above
described, but the number of road allowances between sections
and their width are not the same in all parts of the country.
There are alco differences in the methods of subdividing town-
ships. Hence arige different “systems of survey,” five in all,
styled the “first,” “second,” &e., systems of survey.

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

19. Since in all the systemse of survey the townships and
ranges arve based upon the forty-ninth parallel and the initial
meridiang, and are not, on account of the varying widths of
the road allowances, of the same dimensions, there oceur frac-
tional townships and ranges at the junction of differeni
systems.

20. The fractional township or range lving between two
townships or ranges numbered consecutively, but surveyed ac-
cording to different systems, is designated by the larger num-
ber 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.

#1. 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
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

- — -w‘“ . .

SYSBTEM OF SURVEY IN DIFFERENT DISTRICTS. 4

systems is one chain wide. Between the fourth system and the
fitth system, no road allowance is left, but a double row of
posts is planted on the line dividing the systems, to govern the
townships and sections on each side, respectively.

FIRST SYSTEM OF SURVEY.

22. In the first syetem of survey there is a road 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 converging or diverging meridians,
as the case may be. :

24. In the survey of the township the deficiency or surplus
reguliing from the want of parallelism of the meridians 1z
set out and allowed in the range of quarter sections adjoining
the western boundary of the township. It follows that gener-
ally 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 gubject to the discrepancies of the survey.

5. The operation of the first system of survey is restricted
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 tweniy-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 meridian
belween ranges seven and eight as far as the shore of lake
Winnipeg at the point where it intersects the east boundary
of township nineteen, range seven ; by the shore of lake Winni-
peg and the southwesterly bank of the Winnipeg river as {ar
as the fifth correction line; by the said correction line as far as
the meridian between ranges ten and eleven east of the princi-
pal meridian; by the said meridian between 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 province
of Manitoba; by said eastern boundary as far as the inter-
national boundary line.

Also township 44, range 21; townships 45, ranges 21, 22,
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26, 27 and 28; fownship 47, range 24 ; townships 46 and 47,
ranges 25, 26, 27 and 28 ; townships 48, ranges 2.4, 25 and 26,
and that portion of township 48, range 27, lving south of the
Saskatchewan 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 surplus
from the converging or diverging meridiang which iz dis-
tributed equally among all quarter sectiong as in the third
gystem.

2%7. The operation of the second system of survey is restriet-
ed to townships 1 and 2, ranges 1 to 8 inchigive; townghips 19
to 80, ranges 1 to 12 inclugive ; and townships 2% 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
every section line running north and eouth and along every
alternate section line running east and west, that is, along the
north and south houndaries of the township and along the
second and fourth section lines north of the south boundary
of the township.

30. The township, therefore, measurcs along its east and
west boundaries, four hundred and eighty-three chains, and
along its north and south boundaries four hundred and eighty-
six chaing, subject to the deficiency or surplus from the con-
verging or diverging meridiane, as the case may be.

31. The deficiency or surplug from the converging or di-
verging meridians is distributed equally among all quarter
sections involved, so that the lines bounding sections on the
east and west sides are theoretically true meridians, and those
on ﬁhe north and south sides are parallel to the north and
south houndaries of the township.

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

e
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FOURTH SYSTEM OF SURVEY, OR SYSTEM OF SURVEY IN RATLWAY
BELT, BRITISH COLUMBIA,

33. The system adopted for the survey of the lands within
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 160 acres, an allowance of
three acres for roads, instead of locating this allowance along
section lines.

84. This allowance is provided for by making each quarter
section on the base lines 40 chains and 50 links, and on the
meridians 40 chains and 25 links.

35. The dimensions of the townships are therefore the same
as those in the third system of survey, namely, four hundred
and eighiy-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 one another,
but the northern boundary of the fourth system township
coincides with the southern limit of the road allow-
ance 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 on the western boundary of the third system town-
ghip next east of it.

36. In the fourth system of survey correction lines are
marked by a double row of posts to govern the positions of the
boundary corners of the townships, sections and quarter sec-
tions on each side of the line.

37. The correction line is established by projecting the
township lines from the base lines on each side of the correc-
tion line, and dividing the surplus or deficiency equally be-
tween 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 hoth sides of the
correction line.

38. In the case of these correction lines the rule preseribed
for reestablishing lost corners on a township outline (see
clause b, subgection 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
gover% the alignment of the posts.
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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
5th meridian, where the following lines separate it from the
fourth system, namely:

That part of the northern houndary 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 7th correction line; the 7th correction line as far
as the southeast corner of township 27, range 17; the eastern
houndaries of townghips 27 and 28, range 17; the northern
boundary of township 28, range 17; the eastern boundaries of
townships 29 and 30, range 18; the 8th correction 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 sum-
mit; 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 BURVEY.

41. Certain townships in the railway belt in the lower valley
of Frager river were surveyed by the provincial govern-
ment 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 36 sections, as in the other
gystems. There are no allowances for roads. The basis of
the system is the forty-ninth parallel and a meridian which
passes mear the junction of Fraser and Pitt rivers. This
meridian is called the Coast Meridian. The townships are
individually numbered, and not according to the general sys-
tem of townships and ranges. The common designation of
a township is “Township No....... » E.O.M.” or “W.CM.”
(east or west of Coast Meridian.)

42. The boundary of the fifth system is as follows:—Be-
ginning at the point where the eastern boundary of township
25, B.C.M., intersects the international boundary between
Canada and the Umited States; thence northerly upon the
eastern boundaries of townghips 25 and 26, E.C.M., to the
northeast corner of said township 26; thence easterly upon

FIFTH BYSTEM OF SURVEY. 11

the southern boundary of township 27, E.C.M., to the sontheast
corner of said township 27; thence northerly upon the eastern
boundary of said township 27 to the firet correction line of the
Dominion lands system of survey; thence westerly upon the
said correction line fo the seventh meridian of the Dominion
lands system of survey ; thence northerly upon the said seventh
meridian to the northern boundary of township 24, E.C.M.;
thence westerly upon the northern boundaries of townships 24,
21, 18, 15 and 12, to the southeast corner of section 6, in town-
ship 42, E.C.M. ; thence northerly upon the eastern boundaries
of sections 6, 7, 18, 19, 30 and 31, in gaid township 42 to the
northern boundary of said township; thence westerly. upon the
northern boundary of said township 42 to the southeast cor-
ner of township 41, E.C.M.; thence northerly upon the east-
ern _bouudm_’y of said township 41, to the northeast corner of
section 12, in said township; thence westerly upon the north-
ern boundaries of sections 12 and 11, in said township 41, to
the northwest corner of section 11, in ssid township; thence
southerly upon the western boundaries of sections 11 and 2,
in said township 41, to the northern boundary of townghip
40, E.Q.M.; thence westerly upon the northern boundaries of
township 40, E.C.M., and township 39, W.C.M., to the western
limit of the forty-mile railway belt ; thence southerly following
upon the said western limit to the international boundary be-
tween Canada and the United States; thence easterly upon the
said international boundary to the point of beginning.

SETTLEMENT SURVEYS,

43. Lands 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 or depth in such manmer as appears desivable, 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 settle-
ment ig 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 offsetted as required, and its course is
changed where it is necessary to do so in order to follow the
general trend of the settlement.
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When the course is changed, the direction of the lot lines
is also changed, so as to remain perpendicular to the base line.

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

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

4%. A road sixty-six feet in width is laid out across the
sottlement in the most convenient location, also a_.uch further
roads of the same width as may be necessary to give access to
every settlement lot.

GROUFP LOTS.

48. In remote parts of the country, separate lots, not ex-
ceeding one hundred and sixty acres each, may be laid out,
each lot being designated by an individual number, by the
number of the group to which it belongs and by the name of
the province or district. A ‘ .

A group includes all the lots in a territory of convenient
size.

49. 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
ghore of a lake or stream, or by another lot, in which case
it is made as nearly rectangular as circnmstances admit.

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.

l)51. As far as practicable, the houndaries of a group lot
are straight lines running north and south, or east and wes_t.

52. A group lot does not exceed one hundred and sixty
acres. When a larger area is to be covered, it is subdivided in-
to such a number of lots that none exceeds one hundred and
sixty acres.

TOWN SBITES.

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

In unsurveyed territory, the land is laid out into sections,
gettlement lots, or group lots, before the survey of the town sife
is commenced.

54. The streets and avenues of a town site usually cross at
right angles.

The ordinary width of both streets and avenues is one chain,
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or sixty-six feet, but the main streets or avenues may be made
wider, as for instance one chain and fifty links, or ninety-nine
feet, when a Gunter’s chain is used, or one hundred feet when
a tape graduated in feet is used for making the survey.

The direction of the streets and avenues iz made to conform
to the natural features of the ground, the avenues following
what is expected to be the direction of the main traffic. No
street or avenue iz made less than sixty-six feet in width.

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 ex-
pected 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 indicating on what side of
Centre Btreet is the street in question.

The avenues are laid out and numbered in a similar man-
ner.

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 number-
ing of the other avenues or streets may commence. It is
advisable to make thig avenue or street a wide one.

5Y. Lots are usually made sixty-six by ninety-nine feet or
fifty by one hundred and fifty feet, 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 only half the width of those in the remaining or
residential portion.

When lots are made sixty-six by ninety-nine feet the dis-
tance between the middle of two adjacent avenues, when there
is no lane at the back of the lots, is four chaing; between the
middle of two adjacent streets it is ten chains, except when
avenues or streets are more than sixty-six feet wide, in which
case the above distances are increased accordingly.

When lote are made less than sixty-six feet in width, a lane
not less than twenty feet wide must be laid out at the rear of
the lots.

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

Blocks are numbered in regular succession from one up-
wards. :

59. A block is usually subdivided into eighteen town lots
when the lots are of normal size, that is to say, sixty-six by
ninety-nine feet or fifty by one hundred and fifty feet, or
thereabouts. When lots are made smaller the number mn
each block is increased in order to make the block of normal
size.

Lot are numbered from one upwards in each block.

60. Posts are planted at all lot and block corners on the
streets and avenmues, but not in the interior of blocks, except
in special cases or in irregular blocks.

1. The method of laying out town sites ic modified to
suit circumstances as appears desirable. In any of the organ-
ized provinces due attention must be given to the provincial
statutes and regulations governing such surveys.

CHAPTER IL
FIELD WORK.
DIRECTION AND MEASUREMENT OF LINES.

62. The suiveys of Dominion lands are astronomical, that
is to say, the direction of the lines is referred to the astro-
nomical meridian. The use of the magnetic needle for run-
ning 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 subdivigion sur-
veye, 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 either east or
west, to 180°. It follows that, except in the case of a meri-
dian 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.

Apart from the mode of reckoning the angle, 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 point, while the bearing is the angle of the line with the
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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 township 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 boundary of a town-
ship is the frue astronomical bearing of such boundary plus
the convergence for three sections. The bearing returned for
the eastern boundary is the true astronomical bearing minus
the convergence for three sections,

67. In the subdivision of a township of the third system of
gurvey, the bearings returned in the ige]d notes for the meri-
dional boundaries of sections would, if the survey were per-
fectly accurate, be as shown in Fig. 6, 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°).

In the first system of survey, the meridional houndaries of
sections, with the exception of the western outline of the town-
ship, are parallel to the eastern outhine. Were the subdivis-
ion of the township perfectly accurate, all the meridional
boundaries would be returned with the same bearing, 359°
57/, or thereabouts.

68. In subdivision surveys, the convergence of meridians
may be taken as one minute of arc per section on the inter-
national boundary. Thus the convergence between the central
line and the exterior boundary of township one, or the angle
formed by these two lines is three minutes, that is to say,
three times the convergence for one section.

For townships farther north, the approximate value is taken
from the diagram in the Astronomical Field Tables. The
exact value of the convergence for one range is given in Table
VIII of the Supplement, under the headings “Deflection
Sexagesimal ” and “ Deflection Decimal.”

®
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69. The point where an astronomical observation is made
for ascertaining the dircetion of the meridian must be located
by the survey. Where necessary or desirable, the bearings are
referred to the meridian of a point other than the point of
obgervation by adding or subtracting, as the case may be, the
angular convergence of the meridians,

The change of meridians is made by adding the convergence
to the bearings 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 meri-
dian. Let it be assumed, for instance, that the bearing of the
north boundary of section six, township one, found by astro-
nomical observation at the northeast corner of the section is
269° 5% the bearing to be used in subdividing the township
and to be entered in the field notes is 269° 59, that ie to say,
the observed bearing plus the convergence for two sections,
which in this case is two minutes. Had the observation been
made at the northeast corner of section one and 270° 05’ found
for the bearing of the north boundary of the section, the bear-
ing referred to the central meridian would be 270° 02’, that is
to say, the obhserved bearing minus the convergence for three
sections, which is three minutes.

¥0. 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
be divided into several portions, each with a separate meridian,
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 lengthe may be either all expressed in feet or
all in chaing and links, but in no case are both measures used
in (iue survey. Heights and depths are in all cases expressed
in feet.

72. Measurements are made with steel band chains, tested
frequently during use hy comparison with the subsidiary
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 hreak; thie fact cannot be impressed too strongly upon the
chainman. In case of accident the surveyor should be pro-
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vided with some means of repairing breaks. The subsidiary
standard is not used on field work, but is carefully preserved
for purposes of comparison.

78. 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:

1, A. B, do solemnly ewear 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. ., Dominion
Land Surveyor, by whom I have been appointed fo 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 ping, in order to obfain the ac-
curate horizontal measurement.

Lines over sloping ground may be measured either by level-
ling 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, pond,
deep marsh or other obstacle, the surveyor may pass it by
right-angled offsets, or, if more convenient, ascertain the dis-
tance 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
not more than seventy-five links apart. A tree is blazed on
three sides, namely, on the side on which the line passes,
and on the two adjacent sides. Blazes are not to be omitted
when there are trees more than two inches in diameter within
fifty links from the line.

7%7. Under the provisions of section 62, of the Dominion
Lands Surveys Act, the boundary lines of townships, sections,
legal subdivisions, lots, &c., are declared to be the lines de-
fined by the mounds, posts or monuments placed or planted
at the angles thereof.

Blazed lines, therefore, are not legal boundaries. When the
closing error of a trial line opened out in the woods is less
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than the maximum error allowed for such a line, the post
may, except on township boundaries, be established by offset-
ting without opening the true line. In order that the post
may be readily found, it is connected with the trial line by
opening an oblique line making an angle not greater than
5° with the trial line. Blazes are omitted from the last
portion of the trial line, the oblique line being blazed instead.
Offsetting the posts in this manner is, however, allowed only
when the trial line strikes within fifty links of the corner;
any trial line striking more than fifty links from the corner
must be resurveyed, opened out and blazed, as provided in
clauses 89, 94 and 99, whether the discrepancy be due to an
error in the outlines or to any other cause.

TOWNSHIP OUTLINES.

v8. Whenever the nature of the country permits, the first
operation in laying out a given portion of conntry for settle-
ment 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 meri-
dians, The base line is first surveyed, then the meridians, and
the correction line across the two ranges is surveyed, ﬁ};st as
a trial line, then as a true line. The block is "gmrtered_ into
townships by straight lines by the township subdivider.
Otherwige 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 remaine to he surveyed, no further deserip-
tion of it is necessary. Moy .

9. In the second system, the block contains sixteen town-
ships included between successive correction lines and meri-
dians four ranges apart. All the territory of this system
being already laid out into townships, no description of the
method of survey of blocks i8 necessary. ) )

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

80. 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
Tines, although this latter operation is very generally left for
the surveyor charged with the duty of subdividing the town-
ships into sections.

81. Frequently, however, mountains, large lakes, or other
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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 de-
seribed on a parallel of latitude, by laying off, as chords there-
to, 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 distribution of

excess or defect iz among the sections, and is not applied to the
roads, does not materially affect the bearing of the north and
south lines involved ; the displacement at the extremes—but
two-thirds of a link on each mile—heing less than ordinary
chaining is at all accurate enough to indicate.

84. In surveying meridian exteriors the surveyor of town-
ship 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 en-
ables him to compare his chaining with that of the lines pre-
viously run,

85. The meridian is carried only as far as the correction
line where a temporary post is left. The corresponding meri-
dian is then surveyed from the township corner on the next
bage to the same correction line, and the jog run between the
ends of the two meridians on the proper bearing. The north
and south cloging error is distributed equally between the two
quarter sections adjoining and on each side of the correction
hne so as to make both quarter sections of the same depth.
An exception to the above method of procedure is given in
clause 14. The monuments for township corners are then
permanently established. No monuments are erected by
the surveyor of township outlines between the township cor-
ners 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 accuracy.

8%7. In running across a block between two base lines or
in establishing a meridian outline from a base line to the cor-
rection lines on both sides, the surveyor must observe for
azimuth at least once upon every meridian.
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88. Surveyors of township outlines are requested to plant
firmly and carefully the pickets marking their instrumental
stations near the township corners, so that the subdivider may
readily obtain the correct direction for starting his lines.

SUBDIVISION OF TOWNSHIPS.

89. A township is subdivided by first projecting the meri-
dians, and then joining the corresponding section corners
on them, first by trial and then by true lines. Table XVTIII
of the Supplement may be used for correcting the trial line;
it gives the deflection of a line for deviations from one to one
hundred and forty-nine links at the end of eighty-one chains.
Except on township boundaries, posts may he offsetted from
trial lines as provided in clause 77.

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 town-
ghip 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 sec-
tion lines.

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

938. Upon arriving at the township corner from which the
survey 18 fo be started, the subdivider measures carefully a
mile of the township outline. This enables him to compare
his chaining with that of the lines previously run, and to ad-
just his measurements go as to strike the corners on the out-
lines, but he must not make any change in his chain, and the
distances recorded in the field book must he 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
instrumental stations on the outline which are better guides
for direction than the monuments.

94. The meridian exteriors of a township having been estal-
lished by the surveyor of township outlines, the subdivider
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commences his operations by running the north and the south
boundaries of the township if they have not been previonsly
surveyed.

In order to do so, he joing, by a trial line, the opposite town-
ship corners on the meridians, and then plants the posts per-
manently on the true line, making all quarter sections equal.
It is to be observed that the whole line across the township
must be resurveyed as a true line: offsetting the posts in the
manner deseribed in clause 77 is not allowed for the boun-
daries of townships. Table XVIIIL, 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 boundary of the road allowance along a correc-
tion line is surveyed at one time, but a connection must always
be made with the township corner on the opposite boundary,
and recorded in the field notes.

95. In running the north or the south limit of the road
allowance 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 road allowance is, at
some points, less than eighty links wide. In such a case he
must correct the irregularities as provided in clause 196, or, if
this cannot be done, he must deflect his own line at some sec-
tion or quarter section corner 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 allow-
ance 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. 4.
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The northeast corner, A, of the last range 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 last point is again joined by
a straight line to the corresponding post, C, of the initial
meridian. The northern boundary of the township is thue a
line, ABC, broken at B.

Another position of the lines is shown in Fig. 5, the initial
meridian intersecting the “jog.” The southeast corner, A,
of the last range on the north eide 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 last point is
again joined by a straight line to the corresponding post, C,
of the initial meridian. The southern boundary of the town-
ghip ie thus a line, ABC, broken at B.

-

Range 29
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oy Meridian

Range 30 Range 29

Initial

Fig. 6.

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. 6.
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The angle formed by the meridional section lines with the
east and west lines is different for each line, and varies uni-
formly from one corner of the township to the other. The sur-
veyor must not, therefore, start his meridional section 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 outlines or from his own
measurements.

Supposing, for instance, the bearings of ae and dh to be
859° 59’ and 0° 05, the meridional section lines at b, ¢, &c.,
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 surveying it.

The bearings on Fig. 6 are the theoretical bearings for
township 29.

97. In the first system of survey, as already stated, the lines
between sections are not true meridians, but are parallel to the
eastern boundary of the township, and make with the south
boundary of the township angles equal to the southeastern
angle of the township. All the meridional lines are therefore
started upon the same bearimg, that is to say, upon the hearing
of the eastern outline (referred to the central meridian).

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.

He must be careful to conneet with the posts in the inner
hmit of the road allowance, and not with those in the outer
limit.

99. In closing with a meridional section line on the north
or south boundary of a township, the last section post on such
meridional section line ig, 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 guarter seclion adjoining
the outline. The true course of the deflected line is entered in
the notes.

The directions given above (clause 77) in regard to blazed
lines apply in this case. "

Should a meridional section line strike more than fifty links

and less than one chain from the corner, it must be resurveyedy

as a true line across the last section. Offsetting the post is not
sufficient ; a new line must be run and, if in the woods, opened

throughout.

|
:
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Should the line strike more than one chain and less than one
chain and fifty links from the corner, the line must be re-
surveyed across the two last sections, and so on, adding one
more section for every increase of fifty links in the closing
€error.

The trial line run from one section corner along the
northern limit of a section must strike within fifty links of
the opposite section corner. The line is offsetted as allowed by
clause 77. Should the line strike more than fifty links from
the section corner, it must be resurveyed and, if in the woods,
opened out. '

A line started upon an assumed bearing from an outline
surveyed by another surveyor must be connected by angular
measurement with at least one line of which the bearing has
been deduced from the subdivider’s astronomical observations,
go 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. In subdividing a township, the quarter section posts
on east and west lines are placed midway between the section
corners on the respective meridional section lines, that is to
say, both quarter section sides are made equal, with the excep-
tion noted above for the first system of survey. 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,

adjoing 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.
. 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 allowance
18 neceseary or not, the invariable rule is that every quarter
section shall be rendered accessible by a road. Road allow-
ances may algo be laid out along a reserve boundary if they are
considered neceseary to provide the means of going from one
part of a township to another by a reasomably 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
prope: posts or monuments. When a reserve not yet surveyed
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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 allowance.
The side of the road allowance adjoining the township is the
only one posted by the surveyors employed by the Department
of the Interior. If no road allowance is left, all surveyed
lines closing on the Indian reserve are posted on the reserve
limit.

Indian reserve houndaries and other lines must be retraced,
when the areas of the quarter sections adjoining cannot he
found without such a survey.

103. Ae 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 croge an Indian reserve, no_posts
are planted, nor permanent marks of any kind left within the
boundaries of the reserve.

104. Connection iz 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 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 imtersects
the bank of a lake or river which has to be traversed, as here-
inafter explained.

106. Owing to the mountainous character of British Col-
umbia, it is impracticable to survey the base lines and block
and township outlines as on the prairie. All the surveys are
based upon a traverse survey made along the railway line from
which the positions of the corners of the sections through
which the railway passes have been computed.

These positions have been tabulated and printed in a st of
 Pogitions of 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 to the northeast corner of
the section in which the point lies.

107. The surveyor first finds the instrumental station, and
then measures the given distances east and north; this gives
him the point at which he is fo place the section corner post.

The instrumental station was usually on or near the track,
and hence the hub is generally not to be found, being covered

N
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with ballast. Reference is made in the list to bearing trees or
posts, called C. P. T. (Canadian Pacific Traverse) posts.
The given bearings 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 o connect with two
or more of them.

108. When the section corner hags been placed in the manner
aforesaid, the survey of the section lines is continued there-
from by laying off the theovetical 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 bhe 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. A re-
cord of the observations and of their calculations must be
furnished.

In an ordinary subdivision survey, the section lines are run
ag 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 townghip outlines given on the dia-
gram of outlines. The astronomical observation is taken when a
favourable opportunity occurs, but no change is made in
the field notes until the subdivision of the township has been
completed, when all the bearings entercd are corrected by
adding or sulfiracting, as the case may be, the error of the
assumed meridian deduced from the astronomical observation,
due allowance being made for convergence when the observa-
tion iz made elsewhere than on the central meridian of the
township.

112. Except as provided hereunder, the limit of error allow-
ed in the plot of every block of two sections in a township iz

——
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fifty linke. Should the plot not close within fifty links, the
section lines around the block must be retraced, so as to
obtain the correct bearings and lengths.

The exception is when one or more of the boundaries of a
block have been previously surveyed by another surveyor, in
which case a closing error of one chain and fifty links is allow-
ed. When the error exceeds this limit the previously sur-
veyed lines must be retraced, or resurveyed as directed by
clauses 195, 196 and 197.

The limit of error allowed in the plot of a traverse between
two traverse hubs is fifty links: should the error exceed fifty
linke, the courses of the traverse must be retraced.

The closing errors of these plots are checked in the examina-
tion of the field notes.

A surveyor ig expected to do hie work with reasonable care.
No survey will be accepted in which the number of errors
denotes carelessness, although each individual error may be
under fifty links.

113. No township or section line, except in subdivided town-
ships the section lines along which there are no road allow-
ances, is surveyed without instructions from the Surveyor-
General. In the Railwav Belt in British Columbia, instrue-
tions 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 enquire 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 hest
meet the wishes and legitimate claims of the occupants. Tt
is essential that cach 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
admit of. Preferably, the lots should be laid out north and
south or east and west. Where this would prove inconven-
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ient, a direction can usually be found to which all the lots
are parallel. In some cases, the improvements are so placed
that lots have to be laid out in several directions, but the
changes of direction should be as few as possible.

A bage 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 offsetted 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, so0 as to remain perpendicular to the lots.

115. The surveyor now proceeds with the survey of the
base line. The direction of the meridian is ascertained by
an astmnomi.eal 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 azimmth
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 intervalsshetween The base and the rear line
by running some of the lot lines.

_117. The front of the lots, whether ¢he shore of a lake, a
niver or a road, is now traversed. To he 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 re-
placed by straight lines. The middle of an unnavigable river
may, when the river is well defined, be adopted as a hound-
ary. :

118. The survey is completed by laying out the public high-
way across the settlement, and such additional roads as are
necessary for giving access to all thg lots or for other purposes.
The survey of the roads is connected to the base or rear lines
at suitable intervals.

The survey must be connected to some previously confirmed
survey, if within two milegs, and with all previously established

survey monuments within ten chaing from the limits of the
settlement.

BURVEY OF GROUP LOTS.

119. Before undertaking the survey of a group lot, #i
surveyor must apply for a lot number. g g
_ 120. An astronomical observation for ascertaining the direc-
tion of the meridian is made before comimencing the survey,

*—
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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
gurveyor Tuns 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 indi-
cated by @ witness monument which is connected to the next
limit by a traverse. Proper monuments are erested at the
other corners. Except as stated above, all the boundaries of
the lot must be surveyed.

122. Where the shore of a lake or stream forms a boundary,
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 con-
firmed survey, if within two miles, and with all previously
established survey monuments within ten chains from 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 and both sides of the avenues, and marking the
corners of the lots. No post is located by offset from a
surveyed line.

One of the four corners at the intersection of a street and
of an avenue is marked by an iron post; the marks at other
corners are wooden posts. 4

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

125. The survey is properly connected with the boundaries
of the section or lot in which the town site is situated.

SURVEY OF PUBLIC HIGHWAYS.

126. A public highway is surveyed either along the centre
of the highway or along one of its outer 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 corner or monument of Dominion land
surveys; connection is also made with a section or quarter
section corner upon every surveyed section line intersected,
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and with lot corners 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 hereinafter described for traverse surveys.

129. When the survey is made along one of the limits
of the highway, a monument is established at every instru-
mental station. The position of the corner in the opposite

, limit of the highway is

W g 22 determined by taking the

3 mean of the bearings of

A\ the front and back

' courses, and either ad-

- ’7 ding or subtracting 90°.

i This gives the bearing of

the line bisecting the angle formed by the two courses. 'E‘gr

instance, the bearing of the back course being 70° and of the

front course 120°, (Fig. 7), the bearing of the line bisecting
the angle formed by the two courses is:

a -1;—129- + 90° = 185°

Had the survey been made along the other limit of the
road, the bearing would be:

70° + 120°

The distance in chains along the bearing 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 the example above given (Fig. 7) one-half
the difference of bearings is:

120° — 70°
el

&

the secant of which is 1.103.

The distance to the opposite limit is therefore one chain ten
links and three-tenths of a link.

This distance is given for differences of bearings from 0°
to 120° in Table XX. This table, printed on cardboard for
carrying in the pocket, may be had upon application to the
head office. :

- 90° = 5

= 25°

_—




32 FIELD WORK.

130. When the survey is made along the centre of the high-
way, the corners are located in the manmer above described
in both limits of the highway, but the distance measured
along the bisecting line to the right and to the left of the in-
strumental station is only one-half of the tabular distance.

131. Additional monuments are placed to define the high-
way when the instrumental 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.

182. In connection with surveys of Dominion lands, ira-
verses are made for the following purposes :—

For defining the boundaries and the contents of a parcel of
land fronting 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 iz 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 ascertain-
ing 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 bound by the line of ordinary high water mark. In
the case of a lake or navigable stream, the 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. Accord-
ing 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

*
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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 front-
ing 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
cauges.

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 belonps
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 sub-
tractions from lands arising from similar causes de not cause
any change in ownership.

136. Riparian owners whose lands horder 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 the North
West 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 pro-
perty 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 water is low.

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

es.

For a lake or navigable river, and also, where the Irrigation
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
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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
ctream which is adopted as a boundary between the adjoining
lands. In such a case, a parcel fronting on the stream in-
cludes 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 définition, is inadmissible
as a boundary. When.a parcel of land extends to such a fea-
ture, 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, such rivers as are specially
mentioned in the instructions and all lakes over twenty acres
in extent, together with any islands containing not less than
twenty acres, are to be accurately surveyed. Islands smaller
than twenty acres are located by offsets to their extremities
and their width is measured.

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 hy the bed of a river is deducted
from the area of a subdivision when the river, although not
navigable, is over three chains wide. In such a case both
banks of the river are traversed, a separate traverse of the
middle being omitted, although the middle remains the bound-
ary between the adjoining lands in territory 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 ex-
tent may be included in the adjoining fractional subdivisions.

Where the lrrigation Act applies, the area of every river,
whether over three chains wide or less, is deducted from the
area of a subdivision. An unnavigable river averaging less
than one chain in width is not traversed, but its area is esti-
mated and deducted from the area of the subdivision. An
unnavigable river averaging more than one chain, but not
more than three chains 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 eases isl ands
may be included in the adjoining subdivisions.
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142. Shallow lakes or marshes which occasionally dry up
are not to be traversed. Marshes or lakes surrounded by
marshes, of which the edge varies ten chaing or more, according
to the height of the water, do not require traversing, as the
land may be dealt with by selecting the legal subdivisions
which more nearly include the land suitable for farming. In
this case the surveyor must supply a sketch showing this in-
formation. A marsh producing hay must not be traversed.

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

144. Tn running his lines the surveyor must set his transit
g0 ag to give by direct reading the bearings of the lines, that
is to say, the instrument must be so pladd that it shall read 0°
when the telescope is pointing north, 90° for east, 180° for
south, and 2%0° 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 unclamped, the telescope is
transited around its horizontal axis and directed upon the .
front picket. The bearing of the front course is mow read
upon the instrument. The compass may be used to advantage
as a check on the orientation of the instrument for prevent-
ing mistakes.
~ T'raverses made by means of deflection angles or by measur-
ing the angles between successive courses will not be accepted.

145. A traverse of which the object is merely to ascertain an
area may be made with a stadia or micrometer of an approved
pattern, provided the closing error does not exceed one chain
in one hundred chains. 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 correspond-
ing to the readings.

The number of points 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 on other surveys. Dis-
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tances measured by stadia or micrometer must not exceed one-
half a mile. In chained traverses, offsets must not be greater
than four chains on township surveys and two chaing on other
BUIVEYS.

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.

146. Every lake or river traversed must be given a name
or designation so that it may be referred to in describing par-
cels of land fronting upon it.

147. As a general rule, subject to exceptions, a quarter sec-
tion ie 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 ascertained 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 measurement

the proper point for establishing the township, section or quar- |

ter section corner, as the case may be, the surveyor, in marking
the same, is governed by the following directions : —

149. Only a single row of monuments to indicate the cor-
ners of the townships or sections (except as hereinafter pro-
vided) is placed on any survey line. These posts and monu-
ments are placed in the west limit of the road allowances on
north and gouth lines, and in the south limit of road allow-
ances on east and west lines, or on the line between the sec-
tions where there are no road allowances; and in all eases fix
and govern the positions of the boundary corners of the adjoin-
ing townships, sections or quarter sections on both sides of the
road allowance or line.

150. The township, section or guarter section corners on
correction lines, or on lines between different systems of sur-
vey, 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 allow-

BOUNDARY MONUMENTS. & 3%

ance is left, Indian reserve boundaries are also posted on both
gides of the road allowance; on one side for the reserve and
on the other side for the township.

151. A township, section or quarter section corner is indi-
cated by a pointed iron tube marked as hereinafter described
and driven to within ten inches of the top. The iron tube
for township corners is five feet long and one and three-eighths
of an inch in diameter and weighs about nine pounds and
three ounces. The one 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 with the following inscription
“Penalty for Removal, Seven Years Imprisonment.”

When a township or
section corner in bush
country falls in a marsh or
slough not over three feet
deep, mecessitating the
erection of a witness
monument more than five
chains distant from the
true corner, such corner
must also be indicated by
a wooden post planted at
the true corner. The post
used for this purpose must
be of the most durable
wood obtainable in the
vicinity. It is squared at
the top and inseribed 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 the

Fig, 8. Long post in shallow water marking thereon above the

at section corner. water.

The position of the monument erected at a section, quarter
section or other corner may be witnessed by ascertaining the

B |
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astronomical 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 eases placed exactly at the
corner it is meant to indicate. A mound or pifs, or both,
must also be made, except at quarter section corners in
marches where it is not possible to dig pits.

154. Mounds(Fig. 11) 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. 12).
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

y erection of a mound, a rope skeleton may bhe used. By
taking hold of each corner and making a knot of the three
lines running to it, the line is carried without becoming
tangled ; or the spade nsed may have marked on it the dis-
tance from the centre to the corners of the mound 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.

T
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Ditching spade,

Fig. 9—Spades for digging pits.

For digging in hard ground or among brush and roots, a
post-hole or a draining spade is used These spades are made
in two grades, heavy and light; the heavy grade is prefer-
able. They have long concave NarTow blades rounded at the
point and made of heavy plate. The handles are much strong-
er than in ordinary spades, so that considerable pressure can
be applied without danger of breaking either the handle or
the shank.

The blade of the pust-hole spade is 15 inches long, 514 inches
wide at the head and 6 inches wide at the point. There are
four sizes of draining spades. The blade of No. 1 is 14 inches
long, 7V wide at the head and 575 at the point; the blade of
No. 4 is 18 inches long, 414 wide at the head and 3 inches at
the point. No. 3 is one inch shorter than No. 4; No. R is
wider than No. 3. The blades being so narrow, a foot tread is
necessary with all draining spades except No. 1.

) R e . nmme—




T ————————

40 FIELD WORK.

Short shoe plate. Long shoe plate for left foot.

Fig. 10—Shoe plates for mounders.

The digger should have a shoe plate made of 7 steel plate
cut to the size of his ghoe and fastened to the foot by straps or
laces. Some men uge a plate extending from the heel about
half way to the toe, shoving down the spade from the instep ;
others use a plate extending from the heel to the toe and
ghove down the spade from the instep or from the ball of the
foot. For digging with comfort, rigidity of this plate is
desirable. When walking from one point to another, the steel
sole is tied to the spade and carried over the shoulder.

It is advisable to have a shovel for throwing out the loose
earth. In soil easily dug, the excavation can be carried on
rapidly with the shovel when the surface has been broken
with the spade.

Fig. 11. Post, mound and pits—Perspective.
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Fig. 12. Post, mound and pits—FPlan.

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. 13).
A mound must not be mide partly of stone and partly of
carth. When a stone mound is built, pits are required as
with an earth mound, when it is possible to make them.

157. When a mound is not built, the pits are placed at the
same distances from one another as they would be if the
mound were built, and at the same distance from the post as
they would be from the centre of the monnd (¥Figs. 14 and 15).
In prairie, at township, section and quarter section corners,
pits are dug, but no mound is builf. 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. Stone mound—Perspective,
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. P
South limit & ‘5}‘
e DOH ...i.E.J_A.-?{EMPm, o

West limit of
rocd nllowance.

Fig. 15. Post and pits—Plan.

158. In woods, willows 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. 1f a corner
falls in a wooded bluff, two chains or more in extent, in
prairie country, it is preferable to erect a mound instead of
pits only.
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159. In prairie the rule as to size, depth and position of
pits will be rigidly enforced.

160. The mound thrown up at a township, section or quar-
ter 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. 12).

161. Except that on correction lines, the lines between dif-
ferent systems of survey, the outer limits of the roads around
Indian reserves, and generally all lines the posts on which
mark the boundaries of lands on one side only of the line,

PN
o ~ // /ﬁ]&/
-

Fig. 16, Post, mound and pits on correction line—Section.

8. limit of road allowance

for eorners S of road.”
BT \x F PIT |w
M. limit of road allowance ¥
for corners N. of road.

Fig. 17. Post, mound and pits on correction line—Flan.
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the township, section and quarter section corner niounds are
so placed that the post stands precisely in the centre of the
north, east, south or west side of the basec of the mound,
according as the corner is intended for lands south, west,
north or east of the line, the mound being placed square to
the cardinal points (Figs. 16 and 17). :

162. In prairie, where there is no mound, the square formed
by the four pits stands square with the cardinal points at cor-
ners which govern lands on both sides of the line, and
diagonally to the cardinal points at corners governing one
side only. The post stands at the intersection of the diagonals
of the square (Figs. 15 and 18).

{ rocd al
for cogners & of

-6 nt tp. corngrs.
" 5 at sec. and

' BeC. COTRErs.

3. W imik of roct allowqnos

road|allowance.

FlIr |

allowance
oy

¥ur vurndrx 3. of roa

Wllimit of proad

Fig. 18. Post and pits on correction line—Plan.

163. The mound and the pits for a quarter section coimer
are the same in gize and position as those for a section corner.

164. If a township or section corner fall in a lake, or 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 morth, south, east, or west of the true corner. The
distance in chains and the bearing of the site of the true cor-

e e el G
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ner from such witness post are cut on the post, the bearing
being indicated by one of the letters N., 8., E.,, or W. Dy
placing the monument at any number of full chaing from the
corner, the marking of the post is simplified. Care must be
taken to indicate the bearing from the witness post to the
true corner; thus, a witness post south of the true vorner 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 pos-
sible to make a permanent monument at the true corner.

165. No witness post, mound or trench is required to mark
the position of a quarter section corner.

166. A witness trench is circular, of six feet inside diameter.
The trench proper is twenty-four inches wide and twelve
inches deep (Fig. 23).

_

Fig. 20. Witness post and mound—Section.

_

./;/',

/’3 T

Fig. 21. Witness post and trench-—Section.
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Fig. 22. Witness post and Fig. 23. Witness post and
mound—Plan. trench—Plan.

167. In prairie, the earth taken from the trench is scat-
tered about, but in the woods it is employed to build a coni-
cal mound, six feet in diameter and two and a half feet high.
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 (Figs. 19, 20, 21, 22 and
23).

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

168. The corners of group lots, and of lots in settlements
are marked like section corners and indicated by witness posts,
mounds and pits. When iron posts are not available, wooden
posts may be used.

169. A wooden post for
the corner of a group or
" gettlement Jot must be
thirty-six inches long, eigh-
teen inches in the ground
and eighteen inches above.
Tt is squared twelve inches
from the top, and the faces
must be at least three inches
wide. The top is hevelled
to turn off rain. Such a
post, when perpetuated by
i a mound, must be placed
Fig. 24. Wooden post for ot corners not in the centre of the
S TR e mound, but in the same
position as an iron post would occupy.
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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, irom
posts are used on one side, and wooden posts, like those pre-
scribed for the corners of group or settlement lots, may be
used on the other side.

171. No mounds or pits are made for perpetuating the
posts of a town site. The iron posts for the corners of blocks
are the same as for section corners. The other corners are
marked by wooden posts three inches square and twenty-four
inches long, sunk 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.

178. Pits must not be made in the middle of 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 sur-
veyor 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.

Q For the corner between townships 5
Ty and 6, and the 3rd and 4th ranges.
+“:‘9

Fig 26. Township corner.




48 FIELD WORE.

For the northerly corner between
2 sections 34 and 35, township 5, range
4 4,

Fig. 26. Section corner.

For the easterly corner between sec-

& tions 24 and 25, township 6, range 4.
)
\.qt"

o

Fig. 27. SBection
coTner,

For the corner between sections 15,
q.,S‘ 16, 21, 22, township 6, range 4.

O

+

Fig. 28. Seotion
corner.

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

For instance:—

¥

1| - For the southeast corner of township 3,
range 10.

Fig. 20. Town-
ship corner on
correction line,

MARES ON POSTS.

XX X"-"[— _I For the northeast corner of township 6,
= range b.
-

Fig. 30. Township
COrner on correc-

tion line.
=
=
-
= For the southerly corner between sections 3.
and 4, township 7, range 5. '
Fig. 81. Section
COrner oncor-
rection line,
XX Xif For the northerly corner between sections
,E.. 32 and 33, township 2, range 6.

Fig. 82.  Section
corner on cor-
rection line.
177. Dosts at townehip 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
sonth side with the number of the section the north boundary
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 allowance respee-
tively.

For instance :—

- For the post marking the morth-
| westerly corner of section 7, township
FLAVITZAXVY 28, range 16, west of sécond meri-

Vil dian, on the east side of the road
Fig. 33 usfvﬁteeb:{'txo?'- tﬁ;:llaogne}f&:e dividiqg the second from
(b bwaaye system of survey.
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KRVINARVA | For the northeasterly corner of
township 28, range 1%, west of the
X second meridian.

Fig. 34. Township cor-

ner on line between

twosystems of survey.

1%8. 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
the gides of mounds, pits, &e., which govern townships and
cections 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 gide of the road are set
square to the cardinal points.

179. A quarter section post is always set 0 that two of
its flat sides face the direction of the line, and is marked on
one of these sides with the fraction 14 (fraction-wise).

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

For the township corner between town-
& ships 5 and 6, and the 3rd and 4th ranges
& cast of the prineipal meridian.

Fig. 36. Township corner
east of Principal Meridian,

> For the corner between sections 10, 11,
A 14, 15, towns}lip %7, range 4, west of the
& principal meridian.
e
Fig. 36. BecWlon 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.

il

MARES ON POSTS. i¥l

181. A witness post is marked on the side facing the cor-
ner 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 heen marked on the
post had it been placed at the true corner.

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

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

The ‘seetion number to be marked on the post is the num-
ber which would have been marked on the corner post, which
is not always the number of the section adjoining the wit-
nese post. Thus the witness post three chains north of the
southeast corner of section twenty-nine (3rd system) must be
marked 1V. 8. and XX, not IV. S. and XXIX Thus:

i
(e

For witness post standing four chains
north of the northeast corner of section 20

VAS

Fig, 7. Witness post.

182. A post on the line between two lots of a settlement is
marked on two opposite faces with the numbers of the adjoin-
ing lots.

183. The number of the lot, the number of the group and
the number of the corner are marked on the post at a corner
of a group lot.

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

185. A witnese post for a 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 on the faces
perpendicular to the street or avenue with the numbers of 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 S is inscribed on the face next
to the street.
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187. The post at a corner of a highway survey is marked on
one face with the number of the station and upon another
face with the letter R. Intermediate posts are marked with
the number of the last station followed by the letter A or B
or C, &c., for the first, second, or third post, &c., after the
gtation. The letter R is inscribed upon another face. The
posts on opposite sides of the road are marked alike.

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

No mark is made on the face of the iron post stamped with
the C‘rown.

RESURVEYS, RETRACEMENTE AND RESTORATIONS.

189. A resurvey is a survey made for the purpose of placing
in correct position, corner or witness monuments lost or In-
correctly 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 purpose
of restoring the obliterated monuments of a previous survey.

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

193. A monument is lost when its position cannot be ascer-
tained 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 duplicale
monument which he may find. A surveyor is expected to
restore every monument of a previous survey struek by his
lines, when such monument is not in good condition.

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 occu-
pied by the wooden post, that is to say, in the centre of the
old mound. The new mound and pits, if any be built, must
be placed as directed in clauses 153-163.

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

196. 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.

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
5% of the Dominion Lands Surveys Act.

When a eorrection 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 to correct posi-
tions.

The positions of the original monuments must be accurate-
Iy measured and noted.

A new monument must not be erected before destroying the
old one.

19%. When the error is lese than five chains and the owners
or occupants of lands affected refuse their consent to its cor-
rechion or to the reestablishment of the lost eorners, the
defective outline is retraced. A part of the line may be
resurveyed where there is no ofijection made and another part
retraced. d

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.

198. In retracing a line all obliterated corners must be
restored and marked as directed for original surveys.

199. Lost monuments are reestablished when the lands
affected are vacant or when the owners give their consent in
writing. In case the owner of a lost corner objects to the
reestablishment, the surveyor, instead of erecting a new
monnment 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.

In making a survey under the authority of section 58 of
the Dominion Tands Surveys Act, the surveyor has power to
recstablish all lost corners affecting the lands in the town-
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ship. He may also destroy any monumcnts 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 monu-
ments are unoccupied, and the correction does not affect any
improved roads or other improvements.

Tn all cases where a monument is reestablished or moved,
it is necessary to retrace all lines closing thereon to the near-
est existing monuments for the purpose of determining their
lengths and bearings.

THE FIELD BOOK.

900. The field notes must be a faithful, distinct and minute
record of everything officially done and observed by the sur-
veyor and his assistants pursuant to instructions in relation to
running, measuring and marking lines, establishing monu-
ments, laying off road allowances, &c., and present, as far as
possible, a full and complete topographical description of the
country surveyed. (Sce specimens, pages 56, 57, 58 and 59.)

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

902. The field notes of every section line surveyed must be
complete in themselves, and 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 fo 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 dis-
tances 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, &c. On
Indian reserve boundaries and on lines between different sys-
tems of survey, cases will also oceur in which the lines sur-
veyed must be designated as the south or west boundaries of
sections.

I—y
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204. The following abbreviations of words will be allowed
in the notes, that is to say :—

A. for aere.

A M. for forencon.

Ase. for ascent.

Astro. for astronomical.

Az. for azimuth.

Bar. for barometer.

Bea. for bearing.

Bet. for between.

B.T. for bearing tree.

By. for boundary.

Chs. for chains.

Clor. for corner.

Clorr. for correction.

Deel. for declination.

Dep. for departure

Dese. for descent.

Diff. for difference.

Diam. for diameter. 8q. for square.

Dist. for distance. Sta. for station.

D. 1. 8. for Dominion Land T. for trench.
Surveyor. Temp. for temperature.

E. for east. T H. for traverze hub.

Elong. for elongation. Tp. for township.

Frac. for fractional. Var. for variation.

Ft. for feet. W. for west.

1. for iron. Wit. for witness.

Ins. for inches: W.P. for wooden post.

Iat. for latitude.

Tks for hnks.

Long. for lengitude.
L.S. for legal subdivision.
M. for mound.

Mag. for magnetic.
Mer. for meridian.
Mkd. for marked.

N. for north.

Ohsn. for observation.
P. for post.

P.M. for afternoon.
Pol. for Polaris.

Pr. for principal.

R. for range.

8. for south.

See. for seclion.

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, noting
all necessary offsets therefrom, with the reasons for the same.

(b) The course and distance for all witness mounds.

(¢) The character of monuments. For wooden posts the
kind of wood is stated. “T.P.M.” is entered for “iron post
and mound,” “LP. Pits” for “iron post and four pits,”
“ Stone M.” for “ stone mound,” “ Wit. I.P.T.” for “ witness
iron post and trench,” “T.H.” for “traverse hub.” The
number of pits is stated whep less than four. The above
information is entered on each page for every corner shown
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thereon. When the corner was established by a previous
survey, the fact must be stated and the character and state
of pregervation of the monument found on the ground must
be given. If the corner was restored, the character of the
new momunent must also be given. The absence of remarks
means that the corner has been established by the surveyor
himself.

In surveys other than township outlines or township sub-
division the field notes must show the markings made on all
posts planted and the markings found on all posts closed
upon.

(d) The bearing and distance to any stake or post of any
railway or highway survey crossed by the line, and also to
such corner or cornmers of any lot, mineral claim, timber
berth, reserve, etc., within the survey, as mav 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
aleo where it leaves settlers’ claims or improvements, lakes,
ponds, rivers, bottom lands, swamps, marshes, brush and
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 mear which they may
be situated, or aneroid readings if crossed by the line; also
where a stream, lake or pond ig crossed, the data used for
ascertaining the distance across it.

(g9) 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.

(2) 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) 1f in timber, the kinds, quality and average dimen-
sions thereof.

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

(m) Coal deposits, minerals (transmitting specimens of
the same) and salt springs, &e., &c.
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(n) The aneroid barometer reading in inches at the top
or bottom of all prominent elevations Er depressions, or whef’u
none such exist, at gection and quarter section corners.

When crossing a large valley the aneroid readings should
be recorded at the bottom of the valley and at the top of
both slopes instead of entering the depth of the valley.

The index error of the aneroid should be determined when-
ever convenient by ecomparison at a Meteorological Station or
at the Department in Ottawa. At the same time no oppor-
tunities should be neglected of recording the readings at
places of known elevation such as railway stations. From

these readings the index error can be determined at the
head office.

go; ?he date of the survey.
P) In contract surveys, the rating on eve
field notes for the lines shown upon ﬁm pﬂge.ry i

#06. The topography of the interior of the sections must
be sketched in the field book as far as it can be ascertained
without undue delay. Tt may be necessary, in bush
country especially, for the surveyor to go off ‘the line for
this purpose. The course of the rivers, valleys, trails, etc.
must be indicated approximately as well as the outlines of
the lakes or ponds, the position of the hills, ete. The
draughtsmagwho plots the plan must have this information
for representing the topography in the interior of the sec-
tions. Tt is not sufficient to show the crosgings 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 describing 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 unsuit-
able physical condition and deficiency in vegetable matter and
its concomitant nitrogen. '

Alturial 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 detritns and the
velocity of the eurrent ; usually the particles are fine or mod-
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crately fine. Many of the most fertile soils are of alluvial
origin, e.g. deltaic and valley soils, their productiveness 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
emall water-worn fragments of rock with more or less coarse
gand. The amount of fine material will not usually exceed
twenty-five per cent. and the humus content is never large.
Ag a class, they are among the poorest of arable soils.

Sandy eoils contain 80 per cent. or more of sand principally
finely comminuted quartz, with not infrequently fine material
from the disintegration of erystalline 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.

Clay soils contain at least 60 per cent. of clay, the remainder
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.

glay 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 ¥5 per cent. of sand.

Light 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.

Marl is & calcareous clay, containing 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 bottom
of lakes and ponds and is composed largely of the disinte-
grated shells of fresh water mollusca. When dried it has
a chalky appearance).

Lime or Calcarcous soils contain carbonate of lime as a
characteristie or distinguishing feature.

Allali soils occur in arid and semi-arid districts and are
characterized by the presence of considerable amounts of cer-
tain soluble salts, chiefly the sulphate, chloride and car-
bonate of sodium. These salts may appear on the surface of
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the soil as an efflorescence, usually white, in seasons of scanty
precipitation. “ Black ” alkali, due to carbonate of godium,
is the most injurions form and may be recognized by the
incrustation being dark brown or black, from the presence 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 remaing and
hence consigt largely of organie matter.

In peat the structure is essentially fibrous, clearly indicat-
ing the origin from sphagnum and other aquatic plants. Im
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.

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 goil, is the upper or surface stratum used in cultivation
and which in addition to disintegrated rock material contains
ag a rule more or less humus—the decaying remains of plants.

Subsoil is the unweathered, naturally undisturbed stratum
immediately underlying the surface soil and may consist of
sand, clay, gravel, etc., or mixtures of these. Tt is practically
destitute of organic matter.

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

20%. The surveyor who is making the original survey of a
township is to obfain 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 hona fide settler is a person already residing on the
quarter section or lot at the time of ite survey, or who has
made substantial improvements on the said piece of land,
proving his prior occupation. A declaration should not be
accepted from other than such persons, nor in a case where
the answers are 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.

—
R |
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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 mot give any right or legal
statug 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 abstain
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.

REETUENS OF SURVEY.
PROGRESS REPORTS.

208. Surveyors must report at least onee 2 month the pro-
gress of their work, and forward the report at the first avail-
able opportunity.

209. Eaeh progress report is accompanied by sketches on
the forms supplied showing the work done up to date. The
sketches give the bearings and lengths of all section lines
gurveyed and the jogs on correction lines when measured.
Traversed lines are marked red. A quarter section made
fractional by a traversed body of water, is designated by the
letter “ F.”» Tt 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 fea-
tures, that is to say, the rivers, lakes, trails, hills, ete.; they
may be drawn with pencils of different eolours. No scale is
needed for plotting ; a rough estimate of distances is all that
is required. Tt 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 sketehes may be
those recorded in the field ; they are subject to any corrections
which the surveyor finds necessary when making his final
returns.

TOWNEHIP PLANS.

210. Plans of townships are made in the department from
the surveyor’s field notes, They are plotted on & acale of thirty
chains to one inch, and reduced for publication to forty chains
to one inch. Every fractional township, however small, is
shown on a separate plan.

211. The township plans exhibit the astronomical bearings
and lengths as ascertained and measured on the ground, of
all surveved lines, the monuments erected to define the
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boundaries of the lands, and the main topographical features
of the ground.

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.

Tn 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 fol-
lowing secales: '

Settlements, not less than one inch to twenty chains.

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

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

Highways, not less than one inch fo ten chains.

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

215. The title of the plan of a settlement gives the name
of the settlement, the distriet, provinee 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
ag a settlement plan. Tt must also show the connection with
the nearest survey and with adjoining lots or claims, if any.
When the connection is made by a traverse of more than one
course, the traverse lineg are not shown on the plan; the con-
nection is indicated by its latitude and departure.in dotted
lines, with distances written on the lines.

When the connection is too long, it 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 bonnd-
aries 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 mnore distinet hy an edging of colour applied
with a brush.
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21%7. The title of the plan of a group lot must state the
number of the lot, the number of the group, a concise desig-
nation of the loeality, the district, province or territory, the
name of the surveyor, the date of survey and the scale. The
designation of the locality mmst be that one which is in
general use among the public in referring to the place.

218. The plan of a town site must show the whole of the
quarter section or lot in which the site ig situated, the con-
nections with the corners thereof and every section, quarter
section or lot line passing through or bounding the site. It
must exhibit the bearings and lengths of all boundary lines,
the posts, the numbers of the blocks, town lots, avenues and
streets, the width and depth of the town lots, the width of the
streets and avenues, and the houses and improvements. 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, quarter
gection or lot in which the town site is situated, the province,
district, or territory, the name of the surveyor, the date of
survey and the seale.

220. Plans of highways must show the hearings and lengths
of the courses, the monuments, their description, and the
bearings and lengths thereto, the main topographical features
and the area of the highway, computed to the nearest hun-
dredth 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
provinee, 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.

(b) Unsurveyed lines, calculated 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).

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

(f) Wooden posts planted are indicated by square ver-
milion marks.

(g) Tron posts planted are indicated by square blue
marks
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R23. The origin of the bearings must be stated on the plan.

R24. A retraced or restored line i shown in vermilion, but
the boundary marks found upon it are represented by square
black marks. :

R25. An obliterated boundary mark restored by the sur-
veyor is indicated on his plan by a square black mark.

RR6. A bearing is written in blue, as observed, when the
surveyor has measured the course of the lime, although his
bearings may be derived from the bearing of an adjoining
gurvey.

?2%. Distances fo 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.

R29. The description of the monuments is 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.

R31. 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. When the survey
is of such an extent in longitude that several meridiang have
to be used, there must be a separate plan for each meridian
upon which ghall 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 commence-
ment and ending of the survey which are entered on the 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 incomplete,

-
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faulty, or not up to the standard of professional work, they
will not be aecepted.

FIELD NOTES, REPORTS AND O0THER 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 correctiong deduced from the astronomical ob-
servations and the deflections from trial to true lines; evident
errors in the original notes may, however, be corrected in the
copy. The field notes for record must he written in the
books furnished for that purpose; the forms supplied for field
use are not accepted as office eopies.

When portions of different townships are surveyed, it is
preferable to have the notes of as many townships as possible
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.

%36. 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 eontains
a ekeleton diagram, with each section line numbered to cor-
respond with the page of the notes. The third page contains
the names and duties of all assistants. Whenever a new
assistant ie employed or any one changed. an appropriate
entry thereof with the reasons therefor is made previous to
entering any notes under the changed arrangements,

237. The field notes must be distinetly and neatly made out
in language precise and clear, and their figures, letters, words
and meaning are alwayvs to be unmistakable.

238. The road allowances must be ruled in proper position.
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 menument is found, the fact must be stated, also
whether it was in goed condition or obliterated, and whether
it has been restored.

239. Traverses are plotted on a scale of twenty chains to
one inch on tracing linen, nsing one piece of linen for each
townghip if convenient. For British Columbia surveys a
gcale of fifteen chaing to an inch is used. Tf a traverse
extends into two. or more townships a separate traverse plot
ig required for each township. The lines of the traverse are

——
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in red and the shore lines as well as 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
caleulated at the head office. The plot must not be pasted
in the field book. Connecting 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
71, 2 and 73.)

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

941. The astronomical observations for azimuth together
with the calculations thereof, are entered in the blank forms
at the end of the book.

942. A report, also entered at the end of the field book,
must be made by the surveyor subdividing a township 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

scrubby, with the location and proportions of each kind.

Size, kind, and quantity of timber and where located.

Hay.—Loeation, quantity, and quality.

Water—Whether fresh or alkaline. TIs supply sufficient
and permanent? Description of streams, depth, width,
strength of current, and volume of water. TIs 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 developed by the
construction of dams.

Climate-—Qeneral indications. Any summer frosts?

TFuel—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 bhe found.

Also any other subject of interest in connection with the

township.

943. Every question must be answered : when, for instance,
there is no timber, water-powers, minerals, &c., the fact must
be stated.
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EXAMPLE OF FIELD NOTES OF MICROMETER TRAVERSE
SURVEY.

MICEOMETER TRAVERSE OF BLUE LAKE.
Commenced at T. H, (Sta. 1) on E. By. Sec. 20, Tp. 34, R. 15.

BHARING. IMBTANCE. —_—
o ]
180 01— 6°50 To I. P. pits at northeast corner gection 17,
23 380.. Mu.g-net.i:l‘.aﬂ. R
323 40.. 23-80 To station 2,
384 45, 24-36 To bank of lake.
344 42.. 28°650 & x
0o 2790 To T. H. on bank of lake.
10 08.. 28780 To bank of lake.
18 25.. 27-80 A £
27 40.. 26°50 A s
Station 2,
gg 1. 2560 | Tabank of
R e o b nk dI!nke.
126 22.. 2260 - o
219 35, 23-20 To station 3.
227 50.. 20010 + To bank of lake,
245 43, 20-60 LT
265 06, . 21-80 il
Stalion 8
g3 26.. Magnetic N,
861 b6.. 21°90 To hank of lake,
8 25.. 22°60 g i
23 20., 22°40 ok =
101 m‘_ m.sﬂ i i
116 40.. 26°B0 il e
127 b66.. £3°80 :
140 35, 2170
164 30.. 24-80
187 18.. 26560 s A
m {8 a‘?ﬁ 1] “
2656 30.. 16°10 To station 4.
Station L
23 84.. Magnetic N.
148 10 26" 40 To bank of lake,
182 B2 25-50 " 4
176 36 26°60 "
191 32.. 2620 i
209 Bd.. 24-40 o o
226 50.. 29°40 i
244 00.. 25°10 i o
266 40.. 298740 L
270 18, 28-60 g e
283 8% 2700 & =
206 86, 26°00 - 4
312 40, 21-20 2 .
825 12.. 14-60 c =
285 13, 410 & 1
322 00.. 860 b e
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944. At the end of the field book of a township subdivided
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 m each case,
also the number of astronomical observations, 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.

9245. 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 surveyor 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 timber reserve for the con-
servation of water supply. Should a timber berth be sug-
gested, 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 town-
ships, he must make a statement of their relative value, taking
into account the extent, quality and facilities afforded by
streams, etc., 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 afidavit:—

G S0 R SRR R 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.
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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 i not commenced nor is anything
else done before the affidavit is made.
_ 247. The statement that the surveyor has made the survey
in his own proper person means that the survey operations
hfwe been carried out under his personal supervision and
dll'B(]t-l:Dﬂ In such a manner that he is certain of their correct
execugon.n It involves the presence of the surveyor on the
ground. He may assign is assis .
o 38;% - If;l to his assistants such Parts of the
_ 248. A survey has been made accordin 1
instructions of the Surveyor-General, Whengﬂt;?e tfi::eei;(}}stﬁ
the law and of the Surveyor-General have been carried out as
far as practicable. Cases may occur where it is impossible or
!namfpsﬂy inexpedient to comply with some clause of Ilthe
u?structmys ; 1n such cases, the surveyor is expected to use
hlstow:; _d:scr?,tion. On the other hand, a departure from the
instructions ig not justi i
il any;ﬁat:izd when they can be carried out
249. A surveyor of township outlines must furnish a gen-
eral report upon his operations and the resources of the dis-
trict in which his work lies, for publication in the annual
re;;m't of the Department of the Tnterior. |
ttention is particularly drawn to the necossity ot
care and attention to the preparation of general E}e;?:rtiemz;;i
O.ll]e{]t 18 not merely to give an account of the surveyor’s'o era-
tions and the quality of the land, but to describe ooxr]:
he'nswe]y the resources of the country visited and its in(r{;g-
trles,_ w!wt]xer farming, stock-raising, lumbering nﬁiniln ele "
furnishing such details as may enable the prc;specfivg,e i
grant to c]looge Judiciously the locality in which Itol g;jlb
according to his calling, and to form an idea of the ers
tions which he may Teasonably entertain, R
A general report is also required fro : {
employed by_ the day, such r$ort to conr?aia;l;ﬂhtt:o ?:fwyorg
tion concerning the season’s operations of value to the DOIEZ:-
ment of the Interior or to the public, which does n 't i
in the surveyor’s plans or field notes. R
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950. 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.
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.
(&) Plan.
(¢) Oaths of chainmen.
(d) Statutory declarations of settlers, if any.
(e) Accounts in duplicate on the forms supplied.

o51. Tmmediate preparation of returns after the surveyor
has completed his field work will be insisted upon.

INSPECTION AND EXAMINATION OF SURVEYS.

952. 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.

953. Should the field inspection of a few miles of the sur-
vey 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 in-
spection has shown the survey to be satisfactory.

954. The field notes and plans must, pefore being filed, be
carefully checked by the surveyor. It is no part of the dubies
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 & 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

INSPECTION AND EXAMINATION OF SURVEYS. it

examination will not be continued and the notes will
be
returned to the surveyor who will ; &
el ey 10 will be requested to send
255. In case the notes show that a
ase . . a part of the survey on
the ground is incorrect, deficient or incomplete, the sur\?;yor
will have to correct the survey on the ground and to file
supplementary returns embodying the corrections.
256. After being fully examined by the offic i
3 1 b e staff, ne
plan_s nor field notes are returned to the sul"\-'eyo;'. j&;;'lt}:)it
rections necessary are made by supplementary returns, duly
sworn to, or are, at the request of the surveyor, entered in

red ink on the original returns when the mi -
dently clerical. & s when the mistakes are evi-

—h




CHAPTER IV.

BLOCK AND BASE LINE SURVEYS.
GENERAL DIRECTIONS.

95%. 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 consisting
of two meridians separated by the “jog” at the correction
line. The northern and southern hmits (base lines) are
parts of a polygon described on a parallel of latitude, by lay-
ing off, as chords thereto, the successive township sides, form-
ing, as the case may be, the northern or southern outline
of the block.

Tf 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 distribu-
tion of excess or defect is among the sections, and is not
applied to the roads, does mot 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.

958. 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 theoretical
jog, south to the first base, leaving all the north and gouth
closing error at the first base, the surveyor invariably closes
hig 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,

78
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in which case they have to be resurveyed. The limit allowed
for tlie north and south closing error on the correction line
ig also one chain and fifty links.

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

259. When it becomes necessary to deflect a base line to
place it in proper latitude, such deflection, unless instructions
to the contrary be received from the head office, is not to
exceed two minutes, and must be carried to such a distance
as to affect 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 directions
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 standerd 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 chainman if the tape were
used to the full length. The method of chaining in such
a case i8 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 is
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 two parts of the chain on
each side of the rise is very laborious and complicated. In-
stead of this the front chainman, when he regches the sum-
mit, estimates if he can get to the next summit and see the
rear chainman. Tf not he stops at the top. The rear chain-
man 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
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set his pin in the usual way at the zero always. The mark
read on the chain is entered in 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
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 Iinks, 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 therefm:e, in a
still greater measure, to look for any proper approximation
to the abeolute 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 trignometric 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 temsion, measured by means of a
spring balance. )

As every ten degrees Fahr. more or less heat would give
to measurements a corresponding increment or decrement of
somewhat more than half a link to the 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 130°, a base line chamed 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, however, the correc-
tions for temperature would, compared with the order of
precision of the work generally, be inappreciable, yet they
must not be entirely neglected. The temperature error might,
in any given case, happen to have the same sign as other
uncorrected constants, or accidental errors, whose effect it
would then go to aggravate. That in another case, further
on, it might tend to counteract these, would not lessen the
inaccuracy of position of the boundary monument planted
under the first condition.

The surveyor will, therefore, apply this correction for all
variations of 10° and over, from the temperature for which
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 fo note or estimate
the temperature of his chain to less than ten degrees. This
will keep his corrections in the convenient form of multiples
of half links, and render tables unnecessary.

A thermometer attached to the end of a chain near the
hand, fails to give the temperature of the rest of the chain;
fastened to the middle and allowed to drag on the ground,
it 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-
ing at convenient times, and under varied conditions, the
experiment of placing a pocket thermometer on, or in, the
grass or brushwood, as nearly ae 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 allowances that should, in practice, be made in taking
the indications of the latter, or in rudely estimating the tem-
perature of the chain from that of the air at the time.

Attention is to be paid to the condition of the chain during
measurement, whether wet or dry; a wet chain will have its
temperature lowered to a great extent, especially in dry
weather. The colour of the chain also has some influence;
a black or dark blue chain will absorh more heat than a
bright one.

263. Besides the small plummet line that should be carried
by the chainmen to enable them to get correctly past minor
irregularities of surface, the assistant sheuld carry an Abney
or Locke pocket clinometer, by which he can obfain the in-
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lination and thus permit the chainmen to use the more
;]clct\l:lart;:e method of Jhaining on the inclined surface, instead
of the one requiring them to hold their chain level and en-
tailing 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 enid,
and he sights through the instrument to some part of t1f3
chainman’s body, the height of which has been previously asce.'ll-
tained 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
Sm?],lﬁe-i.le'}?;l;ﬂe XTX, “ Corrections in links to slope measure-
ments,” is intended for the subdivigion of townships; it 11;2
not sufficiently precise for block surveyors. A mﬁre.fat?cg{a 5
table is pasted inside the cover of the field book ?:L loc!
surveys. This book contains a form for applying the %r-
rection to the chainage. (See specimen, page 84.) 1¥
first number entered in this form is the length, n 1113‘];&;} o
the chain used, of the quarter section to be laid out. 15;13
the chain can be adjusted for length, it is ad]uste(} 80 1?08 ho
be standard at some given temperature; the number . e
entered is then the theoretic length of the quarter seg ﬁ;:m,
forty chains or forty-one chains as the case may be.] / tilen
it cannot be adjusted the surveyor ascertains its leéngt 1da . 'f
given temperature by comparison with the staqdar , and comt
putes the number of links of his chain required to give, a
the above temperature, the proper length to the t{uarter t;ic-
tion. With a chain too long, the number of links is less than
the true length and vice versa. Th}s number being enter?d
in the field hook form the corrections for slope are writ-
ten underneath ; they are in all cases to be added. The cor-
rection for temperature, one quarter cﬂf a link to the qua_\rtgr
section for every ten degrees Fahr., 18 entered next; it i8
added when the thermometer ig 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 ant} links to
be actually measured on the ground in order to give to the
said line its exact length, forty or forty-one chains. 'The same
process is followed*to find the distance to be measured for
the section corner.

. e |

GENERAL DIRECTIONS. 83

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 monu-
ments previously established by the first chainage while the
first method gives the number of chains to be laid out in
order that the monuments 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 entergd as found
in the field, is in error by the amount of the correction to the
chainage. This quantity being generally small, may be neg-
lected 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 excep-
tional cases, a micrometer measurement, so as to conform to
the principle of double independent chainage.

Tf a second triangle be adopted, having the side to be cal-
culated common with the first triangle, it 1s sufficient to set
up the instrument at both ends of this side; any error in the
angles is shown by the calculation. Tn all triangles, calling
the angle opposite to the base B, the angle opposite to the
gide to be calculated C and the third one A, the caleulation
is made according to the form given on page 84. The dis-
tance to the nearer side of the obstruction being entered 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 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




86 BLOCK AND BASE LINE SURVEYS.

270. In making these observations, as in angular meagure-
ments generally, care should be taken when twrning 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
screws 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. Tven
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 cer-
tainty 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 inter-
val between the observation and the reading of the drum.

971, The reference object for azimuth work should be, if
possible at least half a mile from the observer.

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 cor-
rection may be small.

2. Point on the reference object and read the micro-
gcopes five times.

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-
ing the time by sidereal chronometer. Read the
striding level, reverse it, read it again and re-
move it. Read the microscopes five times.

The direction to remove the striding level is most
important and must not be overlooked. 1t 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.

W
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A complete observation as above should, under fayourable
conditions, give a result correct 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 far
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
ifs 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. ’

The programme is as follows:

1. Level the instrument very carefully using the strid-
g 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 twice with the movable
thread, noting the times by sidereal chronometer.
Read the striding level and reverse it. Bisect the
star three timee with movable thread noting the
chronometer times. Read the striding level and
remove it.

3. Lower the telescope and bisect the reference object
five times 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 refer-
g?s?::t e:)ﬂeetwf Fasten !tjhe clamping serew, and

e reference obj e ti i
movable thread. oot e Mines i St
Us;i Same as No. 2.
nder favourable conditions, the result 1

should be accurate within three or four béieﬁi:?s.meﬁog
unportant that the telescope be set to solar focug véry acen-
rately. 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

L —. T ..,
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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 conven-
ient in order to prevent mistakes to always begin the observa-
tion with the same position of the instrument.

9%3. The chronometer error is required for the reduction
of the observations. Tn observing Polaris mear upper or lower
transit an error of one second of time corresponds in the lati-
tude of the western provinces to an error in azimuth of half a
cecond of arc more or less. The error of the watch should
therefore be known with some precision. An observation for
time should be taken either shortly before or shortly after
every azimuth observation. The instrument should be care-
fully levelled with the striding level and the observed transit
corvected for level and azimuth ervors according to the meth-
ods preseribed in any of the standard text books on astronomy.

If Polaris is sufficiently close to the meridian, a convenient
way of setting the instrument in the meridian 1s by the eye-
piece 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 turning 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 tran-
sit of a star across the vertical of Polaris and following the
divections given in the explanation of  Table X1V.”

The result of the observations for time must always be
ontered in the form at the beginning of the book of record
of astronomical observations.

974. The striding level is graduated from zero at one
end, continuously npwards 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 ' and €, 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 divigion in
seconds of arc, the level correction

==fi—{(w—w‘) —(e-e‘)} tan h

Tan h, the inclination factor for Polaris, ie tabulated in
the azimuth observation book.

_._n-—r—_——-____m
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If the observation is taken according to the
the level correction is applied to the h%rizontaﬁ:ﬁc?ﬁ%a&?;‘;
according to sign ; but if taken by the micrometric method the
{;‘;faltif)?]ﬂe;i?)nd!s aliglied to the angle “ Polaris from col-
cordin gign if Polaris i imati
op%(;fjte o g;'F = gn if Polaris is east of eollimation,
vision has been made for the determinati ;
of one division of the level at the head of’ﬁc;f} g ;'fi ?11(?“:9?'1;?
gedmlweypr has no knowledge of his level value and wishes
methi E(l}]:in-_l!](? it in the field, he may adopt the following
The level is placed on the upper plate par
of revolution of the telescope, Er?d apl-narkp:t;?i};] ati? ai,:}:ieisﬂ;gg
not less than half a mile (so that 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 ifs run, the telescope is pointed on the mark and
firmly clamped. A careful pointing is now made on the
mark with the movable thread of the eyepiece micrometer
and the readings of the micrometer and level noted. The foot
screw is then turned until the bubble is close to the other end
of its yun, the drum of the eyepiece micrometer turned until
the movable thread again biseets the mark and the micrometer
and level readings noted. The difference of micrometer read-
ings gives the angunlar displacement from which the value
of one division of the level may be derived. The op;eration
should be repeated several times. The level may be reversed
end for end during the course of the determination if desired
Instead of a distant point, the pointings may be made u on
the telescope of a transit or level used as a collimator ’
275. In the reduction of an observation taken accoréin to
the second programme, “circle east” and “ circle west ”gare
reduced independently, the mean of the micrometer readin
on the reference object and star and of the chronometer tim%z
:;g,lt?ngott?hggl in eac!:}l; case. The correction for curvature of the
aris, being in extre i i
secTo?d_, e ;]egle(:%ed. extreme cases only a fraction of a
1e angle measured by the micrometer be ;
the line of collimation and, when the reft::eeg]éeﬂ;i;g}: f_::]&(g
any appreciable altitude, between the reference object and
H]m line of co]llmatlon,_ must be multiplied by the secant of
he altitude to reduce it to the horizontal. 'When Polaris is
sufficiently close to the meridian to allow it, it will be better
to ma!:e the pointing with the movable thread on Polaris not
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far from the centre of the field. In this way the factor for
the reduction to the horizontal of the angle “ Polaris from col-
limation ” affects only a small angle while the factor for the
reduction of the large angle  Reference object from collima-
tion ” 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 “eircle
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. Provision has heen made to have this value
determined at the head office. But if the surveyor is with-
out this value, he may find it by any of the methods described
in standard text books on astronomy.

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 microscopes three
times. Now bring the movable wire close to the other end of
ite Tun 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 a mumber of times and,
in order to eliminate as much as possible periodic errors of
the circle graduation, the instrument ghould 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 tested by
measuring the value of one turn over different parts of the
SCTEW. ;

Another transit or a level may be used as a collimator 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 golar
focus and point on the object glass of the transit. Now
looking to the collimator through the belescope of the tran-

-
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sit, the dross wires or points of the collimat 1
Tes Or poi ) mator telescope will

be seen as at an infinite distance. These cross wires orp]?o;ts

make an excellent reference object. =

276. Surveyors are at liberty to use any formu -
cess for reducing their observations, but, ag forms :&&3 1ta11))§gs
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 ¢
1—tan P tan I cos ¢

where Z, P, L, &, are azimutl 1 i : Wilde
ho:%l]* 3]; g’] o 1, polar distance, latitude and
The logarithms of secant and tangent L are given i
IX and X for the north side of evelg'y section. gl
The subtraction logarithm i found in Table XVTI, using
as argument A the logarithm of “tan P tan L cos t” The
gon‘espond.mg logarithm, B, is to be added to the logarithm of
tan I; sec L sin £” when { lies between O and 6b, or 180
and_24 ; 1t 18 to be subtracted when £ lies between 6 a;.nd 18h,
ShE'T'?. The following observations, one in each quadra:nt,
ow the form of record and method of computation : '

tan 2 =

| 4
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FIRST QUADRANT
Place FCn. 107k 7B E gf NE. M-‘f‘?""a*?wﬁlw"iﬂ“‘ Instrument Loy™ 108 18y
RO SCa 107-71 1I°E f NE. oo ff mecdl *?’-5931"‘-"’25:,{3‘" s One turn of micrometer V46 G
bate G~11 - 0F fossiver C?O“S"”’"e : One division of striding level S 7
i_s Horizontul Circle Reodings
E 2 Reference Object Polarts i Micrometer Readings Leval
& S| Microscope 4 Micr. B Wicroscope A Mo & Polaris | R 0. W E Cormn.
1| 3551643 | /6= 15 | §7-45-55 | /17— 07 6- 42-17 2640 | 70
z=| ? A5 /3 'j.tt g 9'0 ZI 0 |-d=x &
£5y o 43 14 JJ 9 x4
sel 43 /5 5% 10 ohi
88| & g3 /4 56 og
Wean| 38557-77-28°F 87-16-32 + M |- /8
1| 77620~ 37| 2792 | 267 1548 | 20 £ E=S2-445 20.0 | 30
|2 37 5 46 . | 73 | 243 |-9-4x0
g% 37 &2 47 7/ . x /3
gg 2 .3-? JF »4‘~7 '?7 = = ff
o& 5 37 T4 #7 26
ean| / 77~ 156 267-17- 36§ ~/2 7 |-, 3
Circie Right Gircie Left X Circle Right Circle Left
Mean H.C.R. of Fol i 37—/6'52 467-.&?-_3[ Mean Chron. time. . .. & __42_/7 6-c2-Lb-F
Level correction N Nil= J - f/ HMIWW ......... -+ 3-656 ;3 ‘-056
Comeatsa . of P . | 8716 27| 2671728 S & —45-226 §—55-327
«  HeR of RO \359-17-22| 179~ é""é e bl /= X7-30 /- R7-30
Angle Pal, to R.0. | @y-5G-08,| §7-3EOn I EIE e eemeee 5= 17-326 - 28-az-/
gle 7 ? £ art., .. - - 79-—2%"‘/5' 82— 05 -30
Poi. from eollimation .10 BEE e 2-3/150 | R -31159 | a2 3115 2 31180
One turn micrometer, . fog. bageton b sk ST 23325 -/4-23? . 'R33
Aititude Por. . log. sex. s 7 R6/92 | 799262 r/335% | 7 90588
1 Iog. sum T A R 1.7/5C% -53750 3 - RTM4 | R - o7
|| Poi. fr, coll. reduced to horizal, Subtraction log- -.. Sp 777 + ~0D.§-’LS‘ T + - d0¢F7a
Level Correclion ... ..o --+- Log. tan Z . .... 3 .53 7 3 54243
Microm. angte Pol. fr. coll . o i 1 &34 Z;é & - 3428
‘ R.0. from coltimation  .log. Log .2‘. .;::u_!. - 3. 95407 3. Y6667
| S ottt R . | EEEE 358-00-65 35%-00-1/
Altitude RO .. ... fog. sec. "-““f"’;*: i € 7-59-00¥. P Q7-sF-rom
‘ Jag. aum :tanny 3 P— .27’3"0/-55 270-02_01
Microm. angle R.0. from colf — e . R7o-01-5%
Angle Pol. to R. 0. (ORUEHIRICE B o L R-03
Bea. ref. to centre tp. 26?-5?-.53
| —_—
—ee
SEECINRSN (OX BECEED OF AZIMUTH OBBERVATION,
i 4—*
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SECOND QUADRANT
Place S, 45 73"—6?515(4‘.”6. cor. Lec A1 B0 R 1. SEMen. Inatrument : > 708787
RO SG A4L3 0543 54/’(&_5&. .a.u.._l'-zgﬂ JOQIWJJ'MM- One turn of micrometer /.-{f-ﬁd- &
Date /=110 Ubsarver JM!@{S One division of striding fevel e 7
& > Morizontal Circle Readinge T
= Reference Object Polaris gbron. Time ! el ) 1 Leves
'§ ;: Micrescope A Micr. B Microsoope A Micr. B FPolaria RO W, E Covrn.
1 /2 -29-30 |254]5| 4200 |3 E Qo
25| @ 30-/8 | ‘305 5| 83 |R#C
S| ¢ 210 -0-5x 052
251 ¢ B 210 x /33
Mean /2 =904 25390 /4. 212 |+ 155 |-16-0
7 /2 -34--08 | 24225 34 3% 247 £. &
i 45| 34T 35y 68 | 224
33 e K 380 + 34
E5| ¢ 355 x 052
w & 385 x /33
Mean 12 ~34726'5| 24286 |34 383 |5 /7.3 |~/3-g |=+ 4
i Circie Right Circle Left Circle Right B Circle Lot ;
 Mean HCR of Pol............ o Ui Eis /2 -2 =4 12 =34 -268
Lewel correotion. . ,.........- . CATOR. OFFOF. . exza- s T 2 — <L o= 2 =25
Correoted H.C.R. of Poi........ Sierial il ot 12 =32 = J2 — 3b6-51r%
“  HOROfRO........ _ R A PR et /= RT3 # /) —R7-3 4
wgle Pol. to B.O........ccuus L i s S [ —O0h— 4 & po— —2
Angie Pol, to R.O..... . _ " ”6_;2‘_0_5 /6{}" - jﬁ’_m
Pol. frem colimation...... kog.| 72 5°G /06 | T $5370 | tog.tanF.......... 23078 | 2.3/478 2 3//7% | 2 3/17%
One turn micrometer, ... dog.| #2- /8702 | 2-/6 702 | g tand Sec L.... l4-14.3 "R3285H 14t %3 23254
aititude Pot- 32 0L tog. sec.| 0. 22070 | 0- 22070 | log. cos. & sin. t.... 7"9’5’7-29 7-37755 758530 |7 34100
fog. su /'5.?79.73‘ 22U/ A2 | Log. sum e.ueinsnn 2 4k 04 3 52/87 L IR, 395532
Pol. fr.coll, reduted to porizat) O~ O7~35W| 002~ 34| Subtraction log....... — 011 85 Lip) 108
A Eer e | /| = 4 | Log tan 2. .. ..n-. 357006 | TS
Microm. angie Pol. fr. voll. ... O-0/=-36w| 0~02-30H| Log.T...ccavevnans 5.%/4_# 4. 3;‘4#2
R.0. from colfimation .. .. tog.| /- O B2G4H 0-(}7.2 34| teg. Z.(ingee)..... ER TR —~3597
One turn micrometer. ... .. iog. <2 -/ 4 702 | 2- _/67&&_’. Bearing Pol.. ...... 36‘4]-32-—#&3 3‘35??&32_{?
wititude 704> 3iog, set.| O OO /40 | O- OO/4A-C | hngiaPol. 1o R. 0. ... 5 28-0é= 7 on sk e,
tog. sum| 3-20/36 3,/,4«.076“- Bearing R. O........ 380-00-07 P
ticrom, angle R.O. from coll...| H-24-30 £| 6~23—23%| Mean............. ik
WS PO A RO oaneii| D=2 06 B H-I6-537| Conleene.........c..
Bea. ref. to centre fp.

SPECIMEN OF RECORD

OF AZIMUTH OBSERVATION.
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THIRD QUADRANT
prave ST.G7-526 E L NE. con aec 31 G BORIW J“;Mu. instrument #0518y
RO S G4 GTE. f VE cor.aec363p ORI W & Mer. One turn*of micrometer -
bee 2G-/0-09 Oumralmsfﬁ Ons division of atriding level 3"‘7
2 Honzontal Circle Readings . - - e
% 5 Sepenwee Sivees fean Chron. Tima
s Microscope A Micr. B Mioroscope A Mier. B Polaria R0 w E Corrn.
1| 35%-54-58| 56 33 | go- 58-53| 60 0 16+ 05-36 23-5| 4o
¥z | 2 P 33 57 10 g8 260 |-53
ES| a 57 34 32 /2 > 052
EE| ¢ 57 33 52 /0 x /39
) 5 5 34 53 /2 =- 7"
Mean) 358 - 55452 Go-59-3/3 7 |-R0-0 '
1 |178-55-38 | 56-44 |R70-59-06| 60.30 /G -16-16 289 | 113
S5, 37 45 Ok 92 x 092
"EE P 38 Lh 03 33 X 139
. 5 .37 43 o5 o - =+ /0"
weant 78 -58-10 270- 59482 +24°q |~10-0
Cirole Right Circie Left Circle Right - Circle Left
Mean H.OR of Por......... | go-5g-31 | 270 -5 485 | Mean Chron. tima... g - 0g-36 /?-/6' -s6
Level eorrection............... = 4l /i 4G | Chron, error.. c.....s + 2= /g + -1
Corrscted H.C.R. of Pol.... ... 0~ 5g-2%# '27"0'_0 07 | Sidersaltime.......- 19~/ ~55 (== 35
2 HeR ofRo..... |359 5545 |/78-5E -/ | B A potesis....... ~9-27-3,5% - 7-27-37-%
AngloPol. o RO, ............. 2-03" R G 3 D00 |l LIRades eosi0e: /T~ hobpm 23 /7 -5/- 035
? 39“ ? tin Gre, .. iainanas LEE - o0& - 00 _@_6;“#6-‘50
Pot. from coflimation..... log fog tin Becconers 2 3/18q |2-3#89 |2 3/1/18qg |2 31/%
One turn mierometer........ .fog dogy tamcd Sow Lo /42 87 23329 /4257 ‘R332
Altitude Pol. . ... .. .- ..log. vee. Log. eos. & sin. ¢.... 2 €326/ 7 q{q?q‘? 9 59072 T q?gd'?-
log. sum Log. BUM. ,.0vusian 329?07 2‘5;’_&;7 304513? 2_$'4-4_g$'
Pol, fr, colt. reduoed to hariz'al, Subtraction lag- — 000 84 — 00049
Level Corfootion.............. £og- tam Z. . ooache 254332 2« &hh-36
Wicrom. angle Pol. fr. eolf.... M00E 1 ovme g & 31428 S5 3/4-26
RC. from collimation. .....iog. :':ﬂ*’-f;:;""" 3.85752 2.85962
Ona turn micrometer. ... ... feg. RS BE=ie e ot 2 L0~ 0k 2-00-21
Aftitude RO. .. ....... fog. 8vo Angie Pol. to R. 0 G2-03-3G K 9.2—&3-3?53’.
= i 2bg-56-25 265-58-25
Wisrom. angle R.0. from colt... eanTe e 2be-56-25
Angle Pol. o R O...... .. .. Convergeaca . ....... & b
3 Bea. ref. fo centre fp. ;6?“5-?"3‘?

OF AZIMUTH OBSERYATION.
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FOURTH QUADRANT
oce STon 4026 81 S, f WE. 2o 06,13 80,80 RIW %M i GS/G/A% * 108,57
RO, Sta.38-29°37 S.GNE cormec 2 Gob0 R1W EFMer. One tum of murometer /4B &7

Date RXG-/0 -0F dtserver S Somidd OL. 8

One division of atriding level < T

ii Morizontal Circle Readings )
§ = Fefarence Bbject Polarie Micrometer Readings
S = Chron. Time
& 3 Microscope A Micr. B Microscope A _ Mier. B Polaria R 0. W.
' O-1F~ /] | 2444511530 | 57
2| @ ~ 3% 573 552 B | A
i .
-E ‘ .
Mean O-1G-32-5 | 2450 |/t 546 |11G-3 |- /58 |=+ 5"
O-25-20 |a52g97|37 05| R6.9 | Qo
: 35| /g¥ 7-5«:5 6.0 .2.'52 g
g‘i‘:? Ll -gag + 60
pis 605 X 022
§§ ; = 670 P ¢ /-Zﬁ'
A : . 0~ 25-/7-5|25-248|37.606|+20-§ |18 |=+ 8"
Ourcie Right Circle Left Circle Right Circlt Left
Mean HCR. of Pol..........vt Mean Chron. time. . .. 0—/9-32* S5 0- 25175
Level correction. ..............- Chron. error.......... + &~/ + 2-19
Corrected H.C.R. of Pol-....... Sothrint Gme . oo e ' i O =2 ~&) 5 0 -27-365
i HER of RO......... R A Polaris. ... ... | =X 7—31 5 /= RT—-3/%
Angle Pol. 0 R0...........-. ] | tintime..ove..e.. ', 22-5H~-20-0 23 - 00 - 050
timare........... 343~ 35 ~00 344-5-0/-15
Pol. from coitimation. ....leg. | 7 ‘59;-;0‘3 7- 3G 0G4 | tog.tanp........ . R 3//58 | 2 31799 | 2-2//98 | Z2-3//55
Dne ture micrometer,. .. ... bg.| 2 /6702 2~/ 8702 | log tan & See. L 914179 4 2327:;? IHL T ~,23.27
Altituda Pol. 558 1og. ser. 24k ¥6 - 24586 | o con s um ¢... 7.95/92 7T 45/20 | T G84S8 ;—.4;2,4?
g | 2 SOXTE VB0 RN R 43559 5-99‘5? 2 4356y | 8-95707
Pol. . coll. redused to horizal.| O~02-07 & | O~ 0"6? £\ Subtrastion iog...... + 176 g AL TR
Level Corrsction. ........venu. =& & + Log.tan Z. ... -, Z 00755 :
Microm. angle Pol. fr. coil........ 0 -062-/12 5| O -0/ -[R=) (og.T.......... p .3:‘4-?#-.2 g;‘fjﬁg
R.0. from ooilimation. . .... log.| /' /& £¥y | s /0058 Log. Z, {in sec.). .... 3 32/97 3.29325
One turn micrometer. ....... wg| 216702 | 2:18 702 | searing Put.. ...... 0-34-50 g
NEM.R.O.:?.?.’.%’,hg.m Q- 00033 -g00 3> Angle Pol. to R. 0. ... OD—35-FOow o-32-05 "
wg. wm| 3-2982013-26793 | paring k. 0. 350-50-42 350-50- 55
Wiorom. angle R.0. from eoll...| H-32-35Bw| 0-30-53 | Mean ... . ' — 359 50-52
 Angle Pol. ta R. D..vvvnv-an| O=385=70¥| 0-32-05 W] convergence..........
Bea. ref to centre tp

SPECIMEN OF RECORD
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9%8. In the form, R.O. is for reference object; H.C.R. for
horizontal circle reading; coll. for collimation, and R.A. for
right ascension.

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 second and fourth quadrant observatioms, as the
angle between Polaris and the R.0. is less than one half the
run of the screw, the pointing on Polaris is made in the ap-
proximate line of collimation. .

Tt is not necessary that the collimation be correctly known.
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 collimation, but the mean of
the two will be correct. In the observations the collimation is
taken as 25+000 turns of the drum, which is only approximately
correct.

In the position “drum right,” the micrometer readings in-
crease from right to left or as the horizontal circle readings
decrease. And in the position © drum left,” the micrometer
readings increase 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 re-
versed in sign, while in the fourth quadrant observation
Polaris is east of collimation and the sign of the level correc-
tion remains unchanged.

The observations in the first and third quadrants being
taken on a base line the convergence must, of course, be ap-
plied to the mean bearing of the R.O. to refer it to the centre
of the township. The observations in the second and fourth
quadrants being taken along a meridian, no convergence is
applied.

279. The correction to the line found from the observation
for azimuth may be laid off with the eyepiece micrometer by
setting the movable wire the required correction from the
middle fixed wire and correcting accordingly.

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 num- -

ber of inches from its former position, at right angles to the
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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 mstrument, the levels will seldom get much out of adjust-
ment, and then the complete observation 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 boo
astronomical observations at the time they are taken ktl?tf
calculations made either in peneil 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 neces-
sary, as the surveyor, when about to leave an instrument sta-
tion, can set a picket there himself.

?83. Perfectly straight pickets are not indispensable; a
part of the picket, exactly in the line, may be indicated by
gome 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 long, and ter-
minated at the lower end by a heavy iron point. When
the flagman comes to the place 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 point forward on his line, the surveyor is
careful never to do it in one position only of his instrument;
in all”eases, 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 ecase
a separate and independent setting of his picket. If there be
any difference between the settings, the surveyor carefully
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marks the middle point. Then the process is once repeated, so

that there are two points in each position of the instrument on.

the back and forward pickets respectively, or eight pointings
in all.

The same rule as to the reversion and number of pointings
is observed in offsetting the line to get past long reaches un-
favourable 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 re-
sults.

285. The deflection angle at 2 township corner on the base
line is most readily turned off with the eyepiece micrometer,
if the instrument 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 tangent of the deflection
angle, or the angle hetween the chord forming a township
side and the next chord. When the surveyor ecomes to a township
corner, the last 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 corner, and
the instrument, instead of being set up over the forward point
previously ascertained, is placed north 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 instance, that it ghould be required to turn
off the angle at a township cormer 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 of the block, the surveyor turns the re-
quired angle approximately, and the flagman holds his picket
at the point so determined, while the surveyor measures
accuratelv the angle thue turned off. If the angle is not what
it should be, the direction of the line is corrected either by
means of the eyvepiece micrometer or by offsetting the instru-
ment at the next station.

Should the corner fall in such a place that the angle can-
not be measured correctly, as for instance at B (Fig. 38), one
of the stations, C, being too near the corner, the surveyor has
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the angle at B approximately turned
off by his assistant with the small tran-

B C. b

/ sit, and meagures the angle EAC. He
4

E

then sets up his instrument at C, de-
termines approximately the next sta-
tion D, and measures ACD. The
sum of the two angles EAC and ACD,
should be equal to 180° plus the angle
to be turned off at B. The error, if
any, is corrected by offsetting the in-
strument at D.

Fig. 38,
MARKING THE EURVEY.

287. The attention of surveyors is directed to the necessity
of making sure that the posts planted for township, section
and quarter section corners are placed in their correct posi-
tions as indicated by the chainage and ezactly 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 subdivisiop 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 section 35
of the Dominion Lands Surveys Act, a transit theodolite with
a telescope of not less than one inch and a half aperture, a
sidercal 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 thereto a six-
inch transit of approved pattern and a steel band chain not
legs 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 per day
for ordinary surveys, but for surveys of block outlines and for
services requiring special qualifications, the rate is ten dollars
per day. e

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 re-
turn, both days inclusive. :

293. For office work, preparing his returns, a surveyor 1s
allowed the actual time spent on their preparation, but not in
excess of the number of days declared sufficient by the Sur-
veyor-General.

294, If a surveyor employed at a daily salary or a member
of his party meets with an accident while engaged on the work
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of the survey, the Minister may pay to the injured surveyor
or member such portion of his salary while incapacitated from
work, and of his reasonable surgical expenses, as he may see
fit.

295. The surveyor is allowed the actual cost of hire of men,
provided their nmmber and rate of pay is not in excess of what
is permitted by his instructions.

296. For the transport of himself and party, and miscellan-
eous expenditure (mot including meals, hoard, hotel expenses,
camp equipage and stationery), the surveyor is allowed actual
expenses supported by vouchers, provided they do not exceed
what is allowed by his instructions. Requisitions for railway
tickets are furnished to him, and he is expected to obtain
transportation at the lowest rate after inquiry from the ticket
agents. Return tickets or excursion tickets must be used
whenever practicable, or limited tickets when they answer
the purpose as well as unlimited tickets.

29%7. The items chargeable to transport account are:
Horses, horseshoes, horseshoe nails, horseshoeing tools, horse
medicines, oil for flies, buckboard, buckboard cover, castor oil,
carts or wagons, covers, cart wrench, bolts, screws, nails,
wire, sets of harness, saddles, bridle cloth, nose bags, hobbles,
tethering ropes or chains, logging chain, horse bells, pail for
watering horses, oats and horse keeping, leather, rivets and
burrs, buckles, snaps, hemp and wax for harness repairs,
harness oil, axle grease, pack saddles, with sling ropes and
binding ropes (when required), pack straps (when required),
also all material and charges for repairing transport. Horse-
shoeing tools include hammer, rasp and crooked knife.

298. The surveyor in charge of a survey party is allowed
a special ration allowance of one dollar per day for the party,
such allowance to be paid as long as the surveyor remains in
the field. He is further allowed an ordinary ration allow-
ance of fifty-five cents per day for himself and every member
of his party while in the field.

299. For meals, board and hotel expenses of himself and
party, the surveyor is allowed, in addition to the ration allow-
ance, a snm of forty cents per day for himself and four cents
per 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 per day for himself and six cents per day for every
other member of the party.

301.9 Camp equipage comprises the following articles:—

e
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Tents, cooking utensils, dishes, plates, forks, knives, candles, ‘

lanterns, lamp oil, soap, bags, towelling, stoves, blankets,
robes, axes, brush hooks, spades, picks, scribing irons, grind-
gtones, whetstones, scythes, chain pins, surveying pickets,
boxes for instruments and other purposes, and all tools re-
guired to keep the outfit in repair, excepting horsechoeing
tools.

Medicines and medical expenses, otherwise than provided
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 per
day, respectively.

303. A sum of ten dollars is allowed for stationery.

304. While engaged at office work preparing returms, the
surveyor is allowed one dollar per 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 aceount of his survey as appears necessary for pro-
curing his outfit and suppliee. Subsequent advances are
made on receipt of a certified statement on 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.

30%. On the completion of the survey, the outfit is to be
sold by auction unless otherwise directed. When so instruct-
ed, the surveyor shall store such part of the outfit and winter
such of the horses as are in good condition for another sea-
gon’s work. A surveyor must, under no circumstances, winter
a horse which is not in fairly good condition.

308. The aceounts and vouchers must be rendered in dupli-
cate. The original and duplicate must be exactly alike in all
respects and made up in separate bundles. FEach consists of :

Form A.—Account of personal services. :

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 of the men.

W
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Form C.—Transport account with vonchers duly number-
ed, accompanied by a separate and detailed statement of tra-
velling expenses.

Form D.—Account of miscellaneous expenses.

Form E.—Statement of disposal of outfit showing the arti-
cles 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 miscel-
laneous 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 purchasers.

The vouchers must give the details of the articles purchased
with the price of each.

The item of stationery, for which a specific amount is al-
lowed, is charged in one lump sum, without details or vouch-
ers. ;

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 ac if made under oath, and
by Vi{gt“g c:; the Canada Evidence Act. ]

310. iary showing the employment of ev i
field, is to be furnished.g R SEISE RS

CONTRACT SURVEYE.

311. The subdivision of townships is made according to law
at certain rates per mile. i

312. Section lines are paid for at the rate of three dollars
and fifty cents per mile of line surveyed.

313. A further payment at the rate of fifty cents per chain
up to ten chains in a section side, is made for opening, cutting
and blazing the line throngh woods, windfalls, underbrush
or heavy serub. i

814. Any 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 per chain. Tf the mileage charged for by

the contractor for opening, cutting and blazing of lines ex-

ceeds t’hat reported by the Imspector of Surveys, the eon-
tractor’s account is reduced accordingly, the deduction being
applied over the whole contract. No deduction, however, is
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made if the contractor’s charge does not differ from the In-
spector’s by more than five per cent. If the lines are not
sufficiently blazed a deduction may be made at such rate as
the Inspector of Surveys recommends, but not exceeding two
dollars per mile.

315. For the interpretation of Clauses 313 and 314, a sec-
tion line means the distance between two monuments at sec-
tion 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 311, where the line could have been measured with-
out opening and cutting. A strict interpretation is given to
this clause, and the field notes must show every opening of
half & chain or more where no cutting was necessary in order
to measure the line.

31%. The part of a line chained across a margh or other
body of water, except on the ice, or measured across water
by means of & triangulation, is up to half a mile, paid for as
opening through woods when the body of water is surround-
ed by continuous woods. When such mesagurement 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 greater than ninety chains or smaller than seventy
chains, the number of chains of opening or cutting which may
be paid for at the rate of fifty cents per chain, is increased or
reduced in proportion to the length of the section side.

319. Only the lines actually run and marked in the field
are paid for. Nothing is allowed for random and trial lines,
bases of triangles and offsets. A single payment only is made
for the north and south boundaries of townships, although
they must always be run twice under the provisions of the
Manual of Survey.

390. A further payment at the rate of three dollars per
mile is made for section lines surveyed over rough or hilly
country. A section side is classed as rough or hilly when the
field notes show that it crosses a ravine not less than 100 feet
deep or two ravines not less than fifty feet deep, or that the
difference of level between two points of the line not more than
half a mile apart exceeds 200 feet, the depths or heights being
measured by aneroid barometer. In case the corner of a
section falls in the ravine or on the side of the hill, payment
is made for either of the adjoining sections, but not for both.

‘——_—*—_—'—-_—l
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321. A further payment at the rate of four dollars per mile
may be made upon a report of the Imspector of Surveys, con-
curred in by the Surveyor-General, stating that the survey

resented unusual difficulties on account of large rivers flow-
ing through deep valleys with the surrounding country broken
by gullies; or on account of exceptionally extensive and deep
marshes. This payment is not made for difficulties other than
those mentioned or for marshes which have been crossed on
the ice. Payment, if made, is for the number of miles recom-
mended in the Imspector’s report.

322. A further payment at the rate of four dollars per mile
is made for surveying the meridian outlines of a towmship
when such outlines are included in & subdivision survey con-
tract, but such payment is not made for surveying or retracing
lines previously surveyed. 5

323. Section lines resurveyed or retraced by direction of the
Surveyor-General, or under the provisions of the Manual of
Survey, are paid for at the same rate us original section
lines in the subdivision of a township, but no payment 1s
made for the part of an outline chained under the provisions
of the Manual of Survey for testing the chainage. Lines re-
surveyed or retraced without authority are not paid for. The
fact that a line is obliterated or that & 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 twenty-five cents per
pit in prairie, and forty cents per pit in the woods, is made for
erccting a bqunda-ry monument, snch payment to cover the
cost of planting and marking the post, building the mound
and otherwise completing the monument. A witness trench
i pa_ld for as fonr pits. A stone mound is paid for as four
pits in the 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 tra-
verses are paid for at the rate of eleven dollars per 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 fo the next point. When both
banks of a river are located from a single traverse line the full
traverse rate of eleven dollars per mile is paid for one bank
On_ly and the additional work for locating the other bank is
paid for at the rate of four dollars per mile.

One dollar is paid for every statutory declaration of a

settler,
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Nothing is paid for offsets, but one dollar is deducted for
every offset short of the number required by the Manual of
Survey.

326. A payment at such rate as the Surveyor-General may
allow, but not exceeding two dollars per mile of township
outline or section line surveyed, may be made for the deter-
mination of the astronomical direction of the line of the sur-
Vey.
}:;2?. The ahove allowances are to cover the cost 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.

The Surveyor-General’s order is merely for the delivery of
the posts; shipping dircctions must be sent to the store-
keeper by the surveyor.

329. A deduction at the rate of six cents per cubic foot
for deficiency in the size of the pits in excess of a foot and a
half per pit is made from the payments to survey contractors.
Further deductions at such rates as the Inspector of Surveys
may recommend, are made for deficiencies in survey monu-
ments, whether the deficiency be in the scattering of earth
away from the pits, the marking or driving of the posts or in
the general character of fhe monument. These deductions
are averaged on the monuments examined by the Imspector
and are applied to the wholecontract. Should the total amonnt
of the deductions calculated as above, exceed thirty per cent.
of the amount allowed for erecting the monuments, or ghould
the Inspector report that the monuments are too unsatisfac-
tory to be accepled, the contractor 1s 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 pereon ; no payment is made on
such contract work if otherwise performed.

331. To be eligible for employment as a survey contractor,
a surveyor must own, in addition to the standard measure re-
quired by section 35 of the Dominion Lands Surveys Act, a
trangit theodolite with a telescope of not less than one inch
and a half aperture, a sidereal watch, a surveying aneroid
barometer, a clinometer and a sixty-six foot steel band chain.

|
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These instruments must be of approved patterns and in
d 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 examiner of surveys at any time.

33%. Upon receiving a contract, a surveyor is required to
enter into a bond jointly with two sureties each in & sum equal
to the estimated amount of the contract, for the due and faith-
ful fulfilment thereof.

333. On receipt of the bond properly executed, an advance
not exceeding fifteen hundred dollars on asccount of the con-
tract is made to the surveyor, and the advance is made in such
a manner ag the Surveyor-General considers advisable,

334. Seventy-five per cent. on account of the work per-
formed is, after deducting advances, paid to the con-
tractor or placed to his credit as he may direct. Such pay-

" menis are made on receipt of progress accounts accompanied

by eketches of the work.

335. A rigid inspection of the work is made. On receipt of
& report from the Inspector of Surveys, that the survey is be-
ing 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 con-
tractor, he may be warned to 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. Tt
is u{?.eless to ask bank bills or post-office orders ; they cannot be
sen

| rgd payment may be divided into several cheques, if de-
sired.

_ An application for & payment must contain explicit direc-
tions as to whether a credit or a cheque is wanted, and where
it is o be sent.

No money is placed to the credit of third parties without
& power of attorney as provided in clause 338.

387. It is of the utmost importance that the department
should he kept well informed of the snrveyor’s address. Par-
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ticular attention is called to the matter as the most vexatious
delays, due to this cause, are continually occurring, and the
surveyor is the first to suffer therefrom. The file number
should always be quoted in communications to the depari-
ment.

338. No draft on the department is accepted. Powers of
attorney must be made on the official forms, supplied on ap-
plication, and must conform to the regulations of the Treas-
ury Board. No money is placed to the credit of third parties
without such power of attorney.

Credits may be telegraphed through banks having agencies
in Ottawa, but only after receipt of the skelches.

"I'he banks with branches in Ottawa are:—

Bank of Montreal,

Bank of Ottawa,

Tmperial Bank of Canada.

Canadian Bank of Commerce,

Merchants Bank of Canada,

La Banque Nationale,

Quebec Bank,

Molsons Bank,

Union Bank of Canada,

Royal Bank,

Bank of Nova Seotia,

Northern Crown Bank,

Standard Bank,

Dominion Bank,

Bank of British North America,

Traders Bank.,

339. Tron posts are stored at Winnipeg, Saskatoon and
Fdmonton. A small stock is kept in British Columbia for
local needs. A surveyor requiring posts must send a requi-

sition to the department stating the number and kind wanted. -

Upon receipt of this requisifion, fthe storekeeper is instruct-
ed to deliver the posts to the order of the surveyor. Shipping
mstructions must be sent to the storekeeper by the surveyor;
besides the correet address, the instruetions must state whether
the shipment is to be by freight or express. The department
does not undertake to transmit these shipping instructions to
the storekeeper.

340. The following forms are supplied free of cost upon a
requisition stating the number of each kind wanted :—

Township form for progress report, 80 chains to one inch.
1st and 2nd systems of survey.
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Township form for progress report, 80 chains to one inch,
3rd system of survey.
Field book for field use, 56 section lines,
Field book for field use, 72 section lines.
Fiedd 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 ef oceupation.
Oath of chainman,
Articles of agreement for the engagement of labourers.
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.—DTersonal service.
Form B.—Day-list.
Form C.—Transport.
Form E.—Statement of disposal of outfit.
Form D.—Miscellaneous.
Form F.—Balance sheet.
Form G.—Estimate of cost of survey.
Offictal 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 can-
not find it without a long search through the records. A
surveyor cannol reasonably expect that the officers of the de-
partment 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
gome such expression will receive no other reply than a refer-
ence to this paragraph of the Manual of Survey. The same
remarks apply to requisitions for iron posts and to other re-
quests 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

| CHAP. 2.

- An Act respecting the Surveys of the
' Public Lands of the Dominion and the
’ Surveyors entitled to make such surveys.

(Assented to 17th March, 1908.)

His Majesty, by and with the advice ard con-
sent of the Senate and House of Commions of Can-
’ ada, enacts as follows:—

SHORT TITLE.

1. This Act may be cited as The Dominion snort title.
Lands Surveys Act.

INTERPRETATION,

2. In this Act, unless the context otherwise Te- Interpretation,
, quires,—
' (a) “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 las, subject to the direction of the
Minister, the management of surveys of Domin-
ion lands, or the chief clerk performing his duties
for the time being;

(¢) “Board” means the Board of Examiners
for Dominion Land Surveyors;

3 (@) “Dominion land surveyor” means a sur-
. veyor authorized to survey Dominion lands under
the provisions of this Act;

117
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(¢) “Dominion lands” means any lands to
which The Dominion Lands Act applies;

(f) “monument” means a post, stake, peg,

mound, pit or trench, or anything used to mark a
houndary corner.

APPLICATION OF ACT.

3. Thie Act applies to the public lands of
the Dowminion to which The Dominion Lands Act

applies.

POWERS OF THE GOVERNOR IN COUNCIL.

4. The Governor in Council may—

@) make such orders as are deemed necessary
to carry out the provisions of this Act, according
to their true infent, 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 provis-
ions 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 ve-
quired to be made by such regulations shall be
verified on oath.

5. Every order or regulation made by the Gov-
ernor in Council by virtue of the provisions of this
Act shall, unless herein otherwise specially pro-
vided, 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 Parhament within
the first fifteen days of the session next after the
date thereof.

6. The Governor in Council may establish a
taniff of fees to be charged by the Mmster for all
copies of maps, township plans, ficld notes and
other records; and all fees received under such
tariff shall form part of the revenue from Domin-

ion lands.

|
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ADMINISTRATION.

_ 5. f_[‘he Minister shall have the administration, adminietration.
dlrgcstmn and control of the surveys of Dominion
lands. -

SURVEYORS.

8. No person shall act as surveyor of any lands Qualified to
to which this Act applies unless he has hecome*™™®-
qualified to do so under the provisions herein-
after set forth or was, before the fourteenth day of
April, 1872, duly qualified by certificate, diploma
or commission, fo survey Crown lands in some one
of the provinces of Canada.

9. There shall be a Board of Fxaminers for the Board of
examination of candidates for admission as arti- *xeminers.
cled pupils, for commissions as Dominion land
surveyors or for certificates as Dominion topo-
graphical surveyors, which shall consist of the
Surveyor-General and two Dominion topographi-
cal surveyors appointed from time to time by the
Governor in Council.

2. The Board shall meet annunally for such ex- Datesot
amination on the second Monday in the month of ™™ instions.
February, and the Minister may require the Board
fo mect and to hold examinations at such other
times and places as are necessary.

3. Notice of such annual and other meetings Notice of
shall be given in The Canada Gazette. i

10. Every member of the Board shall take an sth of office.
oath of office, in the form A in the schedule to this
Act, which may be administered by a judge of any
court in Canada. ¥

'11. The Minister shall, from time to time, ap- secretary.
point a fit and proper person to he secretary of
the Board who shall keep a record of its proceed-
ings.

12. The Minister may cause examinations of Exsminations.
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 a2 Dominion land surveyor, and

18 appointed thereto by the Governor in Council.
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9. 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 regu-
lations, and are subsequently approved by the
Boarrl.

13. The Governor in Council may appoint one
or more Dominion fopographical 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 examined
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 here-

inafter prescribed.

Examination tor 45 No person shall be admitted as an articled

admission ns

articled ppil.  pupil with any Dominion land surveyor unless he

Conditions

precedent to
examination
commission.

has previously passed an examination before the
Board, or before one of the members thereof, or
before a special examiner as hereinbefore provided,
as to his knowledge of arithmetic, algebra, inchud-
ing quadratic equations, plane geometry, plane tri-
gonometry, spherical trigonometry as far as the
solution of triangles, the mensuration of superficies,
and the use of logarithms, and in penmanship and

orthography, and has obtained from the Board a -

certificate of having passed such examination.

16. Except as hereinafter provided, no pupil

for shall be entitled to be examined for a commission
as a Dominion land surveyor unless he has pre-
viously served regularly 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 survevor in form C in the
schedule to this Act, together with his own affida-
vit in form D in the schedule to this Act, that he
has so served ; or, if for some good and valid rea-
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son the survevor’s affidavit cannot he produced, un-
less he produces such evidence of service as the
Board requires: Provided that such three years’
service shall include at least twelve months’ actual
pl'f]ll-céic; in the field.

. Any Dominion land surveyor inay, by an Transte
instrument in writing, in form T in the};clhgduleph“"f e
to this Act, transfer a pupil with his own consent,
to any other Domnion land sarveyor, with whom
such pupil may serve the remainder of his term;
but such pupil shall not he entitled to examina-
tion unless he produces the affidavits of both sur-
veyors in formn (' in the schedule to this Aet, to-

ther with his own affidavit in form D in the
sghedu]e to this Act, that he has o served: Pro-
vided 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 va iation of
entering into articles or of his transfer, of the full 'orm when
age of twenty-one years, form B or E may be so o
varied as to provide for the articles being entered
into or the transfer made on the responsibility of
such articled pupil himself without referernce to
the consent and approbation of his father or of any
other person.

19. If any Dominion land surveyor dies, or Completion of
leaves’ C_anada, or 15 suspended, or has had his boRL Wl
COMINISSION a8 & surveyor cancelled, his pupil may sorveyer.
complete his term under articles, as aforesaid, with
an;é ((;ﬂl;rri Dtirrr&inion land surveyor. i

. Articled pupils shall transmit to the s i
tary of the Board, by registered letter, wiichrii aricles and of
three months of the date of their articles, a d“p]i-'{,':“n:f:;f:,;?,b‘
cate thereof, together with a fee of two dollars for t° '
ﬁ]glg s;:ch duplicate.

. They shall also transmit to the secreta
by registered letter, within three montls of the

er, if any, of their arti i

] y rticles, a duplicate of

3. The secretary shall acknowledge the receipt of
such duplicates and shall file an i
the reco}')ds of the Board. B

10
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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 trans-
fer shall count from the date of the receipt of the
duplicate thereof by the gecretary.

21. Every person who upon or after the four-
teenth day of April, 1872, became, or hereafter be-
comes, by certificate, diploma, or commission, quali-
fied to survey lands in any province of Canada and
who is still so qualified, and who, in order to be-
come go 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
go qualified, in the subjects prescribed by
this Act for the examination of candidates
for admission as articled pupils and for
commissipns a8 Dominion land suveyors.

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 commiscion 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 commission
as a surveyor, in the province for which
he is qualified, are not sufficiently similar to
those by this Act prescribed for qualifica-
tion as a Dominion land snrvevor—

the Board may, in its discretion, require the candi-
date 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 ap-
pear necessary.

L EERRENES R EEEE———

THE DOMINION LANDS BUKVEYS "ACT. 123 |

22. Every graduate in surveying of the Royal Aio eriuates
Military College of Canada, and every persoh who L
has followed a regular course of study in all the *"ers™™ e
branches of education required by this Act for ad-
mission as a Dominion land surveyor, for at least
two years, in any college or university where a com-
plete course of theoretical and practical instruetion
in surveying is organized, and who, after exami-
nation, has thereupon received from such college
or university 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 aforesaid
as an articled pupil and serving one vear under
articles with a Dominion 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 instruction in such
college or university meets the requirements of
this section.

Examination

23. Except as in this Act otherwise provided, s eommioton
no person shall receive a commission from the ssssurveyor.
Board authorizing him to practise as a Dominion
land surveyor until he has complied with the gen-
eral requirements of this Act in that behalf, nor
until he has attained the full age of twenty-one
years and has passed a satisfactory examination
before the Board or before a member thereof, or
before a special examiner as hereinbefore pro-
vided, in the following subjects :—

(a) plane and solid geometry ;

(b) spherical trigonometry, as far as the solu-
tion of triangles;

(¢) the use of logarithms;

(d) the measurement of areas, including their
caleulation hy latitude and departure

(e) the dividing or laying off of land;

(f) the elements of astronomy and their practi-
cal application in the determination of latitude,
longitude, time and azimuth:
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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, nnder the authority of
the Minister, by the Surveyor-Gemeral for the
guidance of Dominion land surveyors; and that his
practical knowledge is such that—

(z) 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 practice in the
field or as to any matter relating to his examina-
tion.

25. Every person who qualifies in the manner
prescribed by this Act shall receive a commission
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 sur-
veyor, and that he shall take and subscribe be-
fore a judge of any court in Canada, or hefore 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.

2. The commission shall be registered in the
office of the Registrar-General of Canada; the
oaths shall be deposited in the office of the Sur-
veyor-General; and the bond shall be deposited
and kept in the manner preseribed by, and shall be
subject to the provisions of the Act respecting
public officers. and shall cnure fo the henefit of
any person who sustains damage by breach of any
condition thereof.

| | |
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26. Any Dominion land surveyor, who has pre- Esaminations

viously given the notice of examination required frmher

by this Aet, may present himsell for examination
ag to his knowledge of the higher branches of sur-
veying, qualifying him for the prosecution of ex-
tensive, governing or topographical surveys, and
geographic explorations; and a syllabus of the sub-
jects 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 ex-
amination.

2'¢. Persons who pass the examination provided Certificate as

for in the next preceding section shall receive a
certificate to that effect from the Board, and shall
be designated Dominion topographical surveyors,

Z8. The following fees shall be paid to the secre- pees.

tary of the Board :—

(@) by each person, on giving notice of his de-
sire for examination for admission as an articled
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) by each applicant for exammation for a
commission a8 Dominion land surveyor or for a
certificate as Dominion topographical surveyor,
with his notice thereof, two dollars;

_(f) by each applicant upon obtaining a commis-
sion, two dollars;

(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;

(i) for a subsidiary standard of the Dominion
measure of length, tested and stamped as here-
inafter provided, eight dollars;

(4) for each subsequent testing of such subsi-
diary standard, two dollars;

Provided that the fees payable under para-
graphs (b), (g) and (i) shall be deposited to the
credit of the Receiver-General on account of

topographical
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Dominion lands; and that the other fees payable
under this seetion shall belong to the secretary.

29. Every member of the Board who attends
at the meetings thereof, or who holds an examina-
tion, and every Dominion topographical surveyor
who fills the place of an absent member, shall re-
ceive 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, surveyor, special examiner or secretary,
and consequent upon such attendance or exami-
nation.

30. The Board may suspend for such period as
it deems meet, or may cancel, the commission or
certificate of any Dominion land or topographical
surveyor, or debar from surveying under this Act
any provincial land surveyor authorized to act
as & Dominion land surveyor under the provis-
ions of this Act, whom it finds guilfy of —

(a) gross negligence or corruption in the per-
formance of his duties as a surveyor;

(b) certifying to false returns of a survey;

(¢) certifying as his own surveys not made by
himself; or,

(d) making a survey without being in posses-
sion of a standard measure, as required by this
Act:

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 ad-
vance of action by the Board, been notified hy 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.

L
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TIE DOMINION LANDS SURVEYES ACT.

31. The Surveyor-General shall require every Afidasitor
Dominion land surveyor, in addition to the oath gersena

by this Act required to be administered to him on
receiving his commission as such, to take and sub-
scribe an oath or make and subscribe an affirma-
tion, on the return of his surveys of Dominion
lands, that he has faithfully and correctly, and in
his own proper person, executed such surveys in
accordance with the provisions of thig Act and the
instructions of the Surveyor-General ; and, if it is
proved before any court of competent jurisdiction,

sghall, upon the application of the Surveyor-General
immediately institute a suit upon the bond of
such surveyor; and the institution of such suit
ghall operate as a lien on any property owned or
held by such surveyor, or his sureties, at the time
the suit is instituted.

32. Every Dominion land surveyor shall keep Surveyors

exact and regular journals and field notes of all
Ins 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 hundred, he shall be paid ten
cents additional for every hundred words over and
above four hundred words.

33. Every Dominion land surveyor surnmoned Aliowkace to
to attend any court, civil or criminal, for the pur- witnesses.

pose 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 provided, with regard to the
payment of witnesses attending such court.

CHATN BEARERS.

34. Every chain bearer employed in the survey Chainbearers

of Domiuion lands shall, before he commences his*
chaining or measuring, fake an oath or affimation

P di
that such surveys, or any part thereof, have 1ot e teien i frie

been so executed, the Attorney-General of Canada stetement.
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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 em-
ployed; and any Dominion land surveyor may
administer such oath or take such affirmation.

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 sec-
retary of the Board on payment of the fee fixed
therefor by this Act; and, notwithstanding any
thing to the contrary in The Weights and Measures
Act, snch subsidiary standard shall not require any
test, stamp, inspection or verification other than
is required by this Act; and all Dominion land
surveyors shall, from time to time, regulate and
verify by such standard, the length of their chains
and other instruments for measuring lengths ; and
the said standard measnre shall be returned to the
secretary of the Board as often as it requires fo 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 the original
corners or limits of any township, section, quarter-
section, legal or other authorized subdivision, lof,
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 i:
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

-
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reason to believe that any person is posgessed 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 subpwena ad festificandum, or a subpena
duces tecum, as the case requires, accompanying
such application by an affidavit or solemn declara-
tion made before the justice of the peace, as to
the facts on which the application is founded; and
snch justice may iszue a subpena accordingly, com-
manding such person to appear before the surveyor
at a time and place mentioned in the snhpaena, and,
if the case requires it, to bring with him any writ-
ing, plan or document mentioned or referred to
therein.

38. A subpeena issued as in the next preceding service of
section set forth shall be served on the person ®"P=n®

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 subpena to appear (his
reasonable expenses having heen 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 subpeena, or to produce
the writing, plan or document, if any, therein
mentioned or referred to, or to give such evidence
and information as he possesses touching the
houndary 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 imprisonment for a term
not exceeding ninety days, or to hoth, in the dis-
cretion of such justice.

129

39. All evidence taken by a Dominion land Evidence to be

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

*

puot in writing.
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correct before two witnesses, who shall sign it, as
ghall also the Dominion land surveyor; and such
evidence shall be filed and kept, and any document
or plan prepared and sworn to as corvect before a
justice of the peace, by any Dominion land sur-
veyor, with veference to any survey by him per
formed, may be filed and kept, at the registry

office of the place in which the lands to which they W

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 asccrtain the bearings of
any township or scction line, or other governing
line, and for such purpose may pass over the
lands of any person whomsoever, doing no actual
damage to the property of such person.

SURVEYS.

41. The Dominion lands shall be laid off in
quadrilateral townships, each containing thirty-six
sections of as nearly one mile square as the con-
vergence of meridians permits, with such road
allowances, and of such width, as the Governor in
Council prescribes. Such sections shall be bounded
and numbered as shown by the following dia-
gram :—

N.

31 ||32 ||33 || 34 || 35 || 36

30 || 29 || 28 || 27 || 26 || 25

19 20 (| 21 22 || 22 ||-24

19 |17 || 16 15 || 14 13

-‘:—*—-———-—-—_ e
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42. The lines bounding townships on the eastTownship
and west sides shall he meridians; and those on "o™denes
the north and south sides shall be chords to
parallels of latitude.

43. The townships shall be numbered, in regular Numbsring and
order, northerly from the international boundary, fownsips.
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 meridian, drawn northerly
from the forty-ninth parallel of latitude at a point
ten miles, or thereabouts, westerly from Pembina;
and elsewhere in ranges numbered from such other
initial meridians as the Minister orders to be
established, which meridians shall be styled the
second, the third, the fourth meridian, and so on,
aceording to their order in number westward from
the principal meridian.

44. Townships shall be given their prescribed Width ot
width on the base line hereinafter mentioned;lta?;:enﬁa‘e'iem
and the meridians between townships shall Ye yeridians,
drawn across such hases, northward and sonthward
to the depth of two townships therefrom, that is
to say, to the correction lines hereinafter men-
tioned.

45. The said forty-ninth parallel, or interna- Base linea.
tional boundary, shall be the first base line, or that
for townships numbered one; the gecond 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 townships sixteen and seventeen; and so
on northerly, in regular suceession.

46. The correction lines, or those upon which §orrection
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 town-
ships two and three, that between townships six
and seven, and between townships ten and eleven,
and go on.

4?. Each section shall be divided into quarter Division ot
sections of one hundred and sixty acres, more or -
less, subject to the provisions hereinafter contained.

R R R RSN
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48. The north and south error in closing on
the correction lines from the north and south shall
he allowed in the ranges of quarter sections adjoin-
ing, and north or south respectively of the said
correction lines; except in the case of the north
and south error in those townships between the
first and second base lines, which error is to be
left in the lasl quarter section adjoining the said
first base line.

49. In the survey of a township, the east and
west deficiency or surplus shall be allowed in the
range of quarter sections adjoining the west hound-
ary of the township; but the Governor in Council
may order such deficiency or surplus to be equally
distributed among all the quarter sections invelved.

50. The dimengions and area of irregular
quarter sections or other parcels of land shall, in
all cases, be returned by the surveyor at their actual
measurements and econtents: Provided that in
cases in which road allowances are mot between
but through sections, the area reserved for such
road allowances ghall not be included in the area
returned for a quarter section, or other parcel of
land.

51. Except as hereinafter provided, only a single
row of monuments to indicate the corners of town-
ghips, sections or quarter sectioms, shall he placed
on any survey line thereof ; such monuments shall,
on north and south lines, be placed in the west
Jlimit of the road allowances, and on the east and
west lines, in the south limit of road allowances,
and in all cases ghall fix and govern the position
of the boundary corner between the adjoining town-
ships, sections, or ¢quarter sections, on the opposite
gide of the road allowance. .

52. In the case of township, section and quar-
ter section corners on correction lines, monunments
ghall, in all cases, be placed and marked independ-
ently 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.
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53. The township subdivigion surveys of Domin- Surveying to be

ion lands, according to the system above described, i
shall be per.formed under contract, either at a rate
per tm:mship, per mile, or per acre, to be fixed,
from time to time, by the Governor in Council, or
by eompetitive tender, as the Governor in Council geeeption
may, from time to time, direct; Provided that in i
gpecial cases, where circumstances render it advis-
alf)le, tg;)e Go;.'ernor in Council may order the survey
of a township or townships to i -
iy p P be otherwise per

4. To facilitate -the description for lettersLegalsub-
patent of less than a quarter section, every section g
shall be taken to be divided into quarter (uarter
sections, each of forty acres more or less, which
ghall be styled legal subdivisions, and shall be
numbered as shown in the following diagram:—

N.

13 114 |15 | 16

12| 1 10 ]

55. Notwithetanding anything in this Act con-Speciatpre-
tained, the Minister may direct— ey

(@) 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 desivable;

(b) That lands be surveyed, laid out and
divided info town or village lots, with such streets,
lanes, places, squares and commons as are con-
sidered necessary;

(¢) That roads, not exceeding sixty-six feet in
width, be surveyed and laid out where such roads
appear to be required;
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(d) That lands in the Yukon Territory and in
remote parts of the unorganized portions of the
provinces of Manitoba, Saskatchewan and Alberta
and the Northwest Territories be gurveyed, laid
out and divided into lots of such size and shape as
may be found advisable; _ !

(¢) That lands in mountainous regions where
the ordinary mode of survey is impracticable, be
laid ont into townships, sections, quarter secfions
and legal or other authorized subdivisions by fixing
the corners of such townships, sections, quarter
sections, and legal or other authorized subdivisions
by reference to peints determined by astronomical
observations, or by triangulation or other geodetie

TOCesS ; ]

(f) That townships, secf;iong,_q_uarter gections,
legal or other anthorized subdivisions, settlement
or river lots, town or village lots, or other lots or

arcels 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. Dlans of Dominion lands surveyed or resur-
veved nnder the provisions of this Act shall be
pibttcd from the surveyors’ ficld notes under the
direction of the Surveyor-General ; and such plans
chall show the direction and length of the hound-
aries, the nature and position of the boundary
menuments and the areas of the quarter sections or
other parcels of land laid out.

9. The confirmation of any such plan by the
Surveyor-General shall be held to be a confirmation
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 nnless made in conformity with the pro-
visiong of this Act.

3. No land shall be held to be surveyed, or re-
surveyed, until the official plan of the survey or re-
survey has been confirmed by the Surveyor-

General.

TIIE DUMINION LANDS SURVEYS ACT.

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-General may cause a new plan to be
plotted from the field notes of the survey or a new
plan to he 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.

#4. Wherever through an error in the survey, a
boundary monument is not at the place where it
shounld have heen ervected, the Minister may order
that snch monument be removed and that a new
monument be erected at the proper place; but no
monument defining the bonndary of land for which
letters patent have issned shall be displaced with-
out the congent in writing of the owner thereof;
nor shall a monument defining the boundary of
land held as a homestead or under lease, license ox
agreement of sale be displaced without the consent
in writing of the holder thereof, unless the error n
the position of the monument is at least five chains,
in which event the Minister may, without the con-
sent of the holder, anthorize the correction of the
error, but the person or persons acquiring through

Correction
plans.

Resurvey of
land disposed of.

gnch correction any improvements on the land , 4 ien
shall be required to pay the owner of such im- proceedings.

provements therefor such an amount as may be
fixed by the Minister, or, in case either party is
dissatisfied with the finding of the Minister, such
an amount as iz determined hy the award of a
single arbitrator if the parties concur in his ap-
pointment, or, if not, hy the award of three
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sitrators, one to he named hy each of the parties,
?11:& the third by the two so named : Provided, in
the latter case, that, if either party refuses flr
neglects to name an arbitrator within one monbl
after being notified so to do, an arbitrator may be
named on his behalf by the agent of Dominion
he distriet. .
mlis'%{li award of the single arbitrator or of a
majority of the three arbitrators fahall_be ﬁns;ll,la%%
the proceedings upon the arbitration shall b
governed by the laws in force in the province Im
1f.
tha;csb-d’;[e}h'e Minister may order a resurvey on re-
ceipt of a petition from owners of lands or frgg
persons holding lands as homesteads or un 1{
lease. license or agrecinent of sale, 1‘epresentmg i_hﬂl
part or the whole of the monuments of the origina
survey have disappeared and cannot be fonnd.

2 Before commencing any such resurvey, public
notice thercof ghall be given once a week for 3
period of four weeks in The Canada Gazelle ;111l
in gome newspaper cir('ulatirég in the neighbourhood

ds to be rvesurveved. -
% gjﬂﬁ; person who claims to know the position
of one or more of the survey monqments defining
the lands to be resurveved, or to he in possession of
information whereby the position of such monu-
ment or monuments can be established, may give
notice thereof by registered letter addressed to the
Minister before the commencement of the resurvey.

1. Before reestablishing any anmunent with
respect to which notice has heen given, the S“TVQVi?T
shall, by registered letter, request the person “; 10
has given such notice to appear before him at a
time and place specified and to show the position
of the said monument or to produce the evidence in
hiz possession with regard thereto.

5. Notwithetanding anything in this Act con-
tained, any monument reestabliched mnder the
provisions of this section to replace a lost monu-
ment shall define the boundary line which such
monment i intended to mark, even though the
monument of the original survey be subaiequenﬂ}'
found or ite position be proved by other evidence.

THE DOMINION LANDS SURVEYS ACT.

59. Undisposed of Dominion lands may be re- Resurvey of
u

surveyed when necessary.

60. Any resurvey of lands authorized by the
Minister under the provisions of this Act, whether
for the purpose of removing a monument wrongly
placed through an error in a previous survey and
erecting a new monument at the proper placs, or
for the purpose of rcestablishing the lines of a
previoug survey, shall, when confirmed by the Sur-
veyor-General, become, and it is hereby declared to
be, the original survey of the said lands, and upon
such confirmation the houndmies 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.

BURVEY OF AUTIHORIZED SUBDIVISIONS,

Resurvey to

have effect of

original,

61. When it is necessary for a Dominion land Establishing

surveyor to establish the division line between two
sections, he ghall effect this by connecting, by a
straight line, the opposite original section corners,
if they exist, and if not, by similarly connecting
points established in renewal thereof. in accordance
with the provisions of this Act relating to lost
corners, giving, in either case, the quarter sections
involved an equal breadth.

2. In laying out a half section or a quartcr Laying outnai

line hetween
seotions,

section he ehall connect the opposite quarteroFdusrter

section corners by straight lines, but when the
quarter section corner in any of the limits of the
gection has not been marked by a monument in
the original survey, then such corner shall be estab-
hshed by giving to each half section its propor-
tionate share of guch limit according to the official
plan of the township, and the half sections ghall
then be laid out by connecting the corner o estab-
lighed to the opposite corner.

sections,

3. In laying out other authorized subdivigions otmersub-
he shall give to every such subdivision its propor- divisions.

tionate share of the frontage and interior breadth,
according to the official plan of the survey, and

tllj(;;meet the resulting termninal points by a straight
e.
11

——h
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Linesin ground 4. ‘I'he lines or limits go drawn on the ground in

tobetruelimits: 41 e manner above described shall, in the respective
cases, be the true lines or limits of such section,
half section, quarter section, legal or authorized
subdivision, whether they correspond or do not
correspond with the area expressed in the respective
official plans or letters patent for such lands.

ORIGINAL BOUNDARY LINES.

62. All houndary lines of townships, sections or

Boundaries ag T i
defined by other authorized subdivisions, and of towns or vil-

shall be deemed lages, and all boundary lines of blocks, gores or
e e, commons, all section lines, and all limits of lots or
parcels of land surveyed or vesurveyed, as defined
by monuments placed at the corners of any such
townships, sections or other authorized subdivisions,
towns or villages, or of any blocks, gores, commons,
lots or parcels of land under the anthority of this
Act or of the Governor in Council, shall, after con-
firmation of the survey or resurvey by the Sur-
veyor-General and subject to the provisions herein
contained, be the true boundaries of such town-
ships, sections, or other authorized subdivisions,
towns or villages, blocks, gores, comimons, lots or
parcels of land respectively, whether the same,
upon admeasurement, are or are not found to econ-
tain the exact area or dimensions mentioned or
expressedd in any official plan or in any letiers
patent, grant or other instrument of or affecting
any such township, town, village, section or other
authorized subdivision, town, village, block, gore,
common, lot or parcel of land.
Propdivilon. 63. Lvery township, section or other authorized
aren withinits. £ubdivision, town, village, block, gore, common, lot
boundsries. o1 parcel of land, shall consist of the whole width
included between the several monuments placed as
aforesaid, at the several corners thereof, and no
more or less, notwithstanding any quantity or
measure expressed in the official plan, letters
patent, grant, or other instrument.
64. Any letters patent, grant or instrument
purporting to convey any right or interest in any
aliquot part of any sectiom, or other authorized

Aliquot part,

————_‘—'—‘——*—"‘*
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subdivision, bloek, gore, common, lot or parcel of
land, shall be construed to affect such aliquot part
of the quantity it contains on the ground, whether
guch quantity is more or less than that expressed
in such letters patent, grant or instrument.

65. In every town or village surveyed or laid Readallowances
ont under the provisions of this Act, all allowances vinages to he
for roads, streets, lanes, or commons, laid out in t';;';,i“ high-
the original survey of such town or village, shall
he publie highways and commons; and houndary
lines defined by monuments placed or planted in
the original survey or resurvey of such ftown or
village, to designate or define any allowance for a
road, street, lane, lot or common, shall be the true
boundaries of such read, etreet, lane, lot or com-
mon; and all Dominion land surveyors employed
to make surveys in such town or village shall
follow and pursue the same mmles and regulations
in respect of such surveys ag are, by law, required
of them when employed to make surveys in town-
ghips, as far as such rules and regulations are
applicable.

REESTABLISHMENT OF LOST CORNERS.

66. Whenever a Dominion land surveyor is eni- moen original

ployed to run any dividing line or limit between i lost.
gectiong or other authorized subdivigions, and any
monument erected in the original snrvey to define a
corner of any section or other authorized sub-
division cannot be fonnd, he shall obtain the best
evidence that the nature of the case admits of,
respecting such mommment; but if its position
cannot be satisfactorily so ascertained he shall pro-
ceed as follows:—

(a) If the lost monument ie that defining B e
township corner he shall report the circumstances
of the case to the Survevor-General, who shall in-
gtruct him how to proceed ;

_(b) Tf the lost monnment is on one of the out- XSh™e o Ludln 5y
lines of a township, or_on ene of the_ interior ... “ou. - .

meridjan section lines of a township, he shall con-
nect by a straight line the nearest section or

quarter seciion corners found on such outline or

LL—*




140 APPENDIX A,

straight line into such number of quarter sections
as it contained in the original survey, giving to

Cm each a breadth proportional to the breadth shown
on the official plan of the township;

( guch interior meridian section line, and divide snch

Jt on the out- (¢) If the lost monument is on the outline of
line, and other 5 =

mosuments & township and all the monuments between it and
eI the corner of the township, together with the monu-

ment defining the said corner, are also lost, the
township corner shall be reestablished. as provided
in paragraph (a). previonsly to reestablishing the
outline of the townghip;

i (d) When the lost corner is that of a quarter
section on a section line running east and west in
the interior of a township, the surveyor shall con-
nect by a straight line the opposite gection corners
on the meridian boundaries of the section and give
to cach quarter section a bhreadth proportional to
the breadth shown on the official plan of the
township ;

g o% foxrdian (e) When a corner on either of the meridian

oy boundaries of the section 1s algo lost, such meridian
shall be reestablished previously to reestablishing
the east and west line.

Roadatiowance 2. Whenever a surveyor places a monument, as

T aforesaid, to reestablishi a lost corner, he ghall duoly
take into account any allowance for a road or roads;
and the corner, or divigion or limit so establighed,
shall be the true corner, or divigion or limit of such
township, section or quarter section.

Exception. 3. Notwithstanding anything in this section pro-
vided, resurveve of Dominion lands may be made,
on the order of the Minister, in such manner, not
inconsistent with the other provisions of this Act,
as he may direct.

Transmissionot  ©'4. The Minister shall cause to be transmitted

Planasolocal  to the registrar of every registration district or
divigion or land titles district in the provinces of
Manitoba, Saskatchewan, Alberta and British Col-
mmhbia, and in the Northwest Territorics and in the
Yukon Territory, as soon as possible after the con-
firmation thereof, to be lodged or filed with him,
a copy of the official plan of the survev or vesurvey
of each township, settiement, town or village site,
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lot, plot or other survey or resurvey made nuder
the authority of this Act, and of each plan amended
or corrected 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, copiesas
books or papers, belonging to or deposited in the ®Vidence
Surveyor-General’s office, attested under the gigna-
ture 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 MAPE OT Plansas
plans purporting to be issued or published by the ¢idence.
Department of the Interior, and to have a litho-
graphed or copied signature of the Minister of the
Interior or of the Surveyor-General thereto
attached, shall be received in all courts and pro-
ceedings as prima facie evidence of the original
and of the contents thereof.

70. All affidavits, oaths, solemn declarations or Befcre whom
affirmations required to be taken or made under sfidavits, ece.,
this Act. except as herein otherwige provided, may ™ ™ "™
be taken before the judge or clerk of any county
or cirenit 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 anthorized to take such affidavits
by this Act or by the Minister.

71. The Minister may require any statement in y;ier
relation to any land to which any Act relating to require sworn
Dominion lands applies to be verified by oath, e
affivmation, declaration or affidavit,

GENERAT.

¥2. The Minister, with the approval of tiic Formsin
Governor in Council, may, whenever he deems it gt
necessary so to do, vary any of the forms in the Minister. :
schedule to this Act, or to any Act amending it, or
he may from time to time, with the like approval,
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cause to be adopted such other forms to the like
effect or such new forms as he considers applicable
to or necessary in or for the purposes of any special
case or class of cases.

OFFENCES AND PENALTIES.

%3. Every person who, in any part of the
Dominion lands, interrupts, molests or hinders any
Dominion land surveyor while in the discharge of
his duty as a surveyor, is guilty of an indictable
offence, and liable on convietion thereof, either
summarily or upon indictment, to a penalty not
exceeding twenty dollars or to imprisonment for a
term not exceeding two monthg, or to both, in the
diseretion of the court.

'“4. Every person who, knowingly and wilfully,
pulls down, defaces, alters, or removes any monu-
ment erected, planted or placed in any original
survey or resurvey, is guilty of an indictable
offence, and shall be liable on conviction thereof,
either summary or npon indictment, fo imprison-
ment for any term not exceeding seven years.

2. Every perton 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 con-
viction thereof cither summary or npon 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 the court.

3. Every person who, not being a Dominion land
survevor, knowingly and wilfully has in his posses-
gion and custody, not for anv lawful purpose in
connection with a survey of Dominion landg, any
such monument, or any post or monument in-
tended, or apparently intended to be used for the
purposes of any such survey, or to mark any such
limit, honndary or angle. is guilty of an indictable
offence and is liable on summary conviction or
upon indictment to imprisonment for a term not
exceeding #ix months, or to a penalty not exceed-
ing one hundred dollars, or to both, in the dis-
eretion of the court.
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45. Nothing in this Act shall be held to prevent Surveyors
Dominion land surveyors, in their operationl;, fmmgag:ac“ i
displacing any monuments or other boundary ™o ments
marks when necessary, after which they shall care-
fully replace them as they were before; or from
removing g 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 Repeal.
221 to 224 inclusive, of The Dominion Lands Act,
chapter 55 of the Revised Statutes, 1906, are re-
pealed.

SCHEDULE,

Form A.
(Section 10.)

OATIL 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 pupilg, for commissions as Dominion land
surveyors or for certificates as Dominion topo-
graphical surveyors, according to law, without
favour, affection or partiality.

Subseribed and sworn to

before me at , this
day of >
19
Form B.
(Section 16.)
ARTICLES OF PUPIL TO DOMINION LAND SURVEYOR.
These articles of agreement, made the day
of one thousand nine hundred and .
between A. B., of of

Dominion land surveyor,
of the one part, and C. D., of

and E. F., son of the said C. D,, of the other part,
witnesgeth as follows:—

The said E. F., of his own free will, and by and
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with the consent and approbation of the said
C. D., doth, by these presents, place and bind him-
gelf pupil to the said A. B., to serve him as such
from the date hereof, for and during and until the
full end and term of three years from thenece next
ensuing, and fully to be completed and ended.

And the said C. D. doth hereby, for himself, his
heirg, executors and administrators, covenant with
the said A. B., his executors, administrators and
assigns, that the said E. F. ghall well, and faith-
fully, and diligently, according to the best and
utmost of his power, serve the said A. B. as his
pupil in the practice or profession of a Dominion
land surveyor, which he, the said A. B., now fol-
loweth, and shall abide and continue with him from
the date hereof, for and during and unto the full
end of the said term of three years:

And that he, the said E. F., shall not, at any
time during such term, cancel, obliterate, injure,
spoil, destroy, waete, embezzle, spend or make
away with any of the books, papers, writings, docu-
ments, maps, plans, drawings, field notes, moneys,
chattels or other property of the said A. B., his
executors, adminigtrators or assigns, or of any of
hig employers; and that in case the said E. F.
shall act contrary to the last-mentioned covenant,
or if the said A. B., his executors, administrators or
assigng, shall sustain or suffer any loss or damage
by the misbehaviour, neglect or improper conduct
of the said E. F,, the said (. D., his heirs, execu-
tors, or administrators, will indemnify the said
A. B, his executors, administrators or assigns, and
make good and reimburee to him or them the
amount or value thereof :

And further, that the said 1. F. shall, at all
times, keep the secrets of the said A. B. in all
matters relating to the said business and profes-
sion, and will, at all times during the said term, be
Just, true and faithful to the said A. B. in all mat-
ters and things, and, from time to time, pay all
moneys which he shall receive of or belonging to or
by order of the said A. B. into hig hands, and make
and give true and fair accounts of all his acts and
doings whatsoever in the said business and profes:
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gion, without fraud or delay, when and so often as
he shall thereto be required ; and shall readily obey
and execute the lawful and reasonable commands
of the said A. B., and shall not depart or absent
himself, from the service or employ of the said
A. B. at any time during the said term, without
his consent first had and obtained, and shall, fromn
time to time, and at all times during the said term,
conduct himself with all due diligence and with
honesty and sobriety.

And the said E. F. doth hereby, for himself,
covenant with the said A. B., his exeecntors, ad-
ministrators and assigns, that he, the said E. F,,
will truly, honestly and diligently serve the said
A. B. at all times, for and during the said term, as
a faithful pupil ought to do, in all things what-
goever in the manner above specified.

In consideration whereof, and of of
lawful money by the said C. D. to the said A. B.
paid at or before the sealing and delivery of these
presenfs (the receipt whereof is hereby acknowl-
edged), the said A. B., for himself, his heirs,
exeentors and administrators, doth covenant with
each of them the said C, D. and E. F., his heirs,
executors and administrators, that the said A. B.
will aceept and take the said E. F. as his pupil,
and that he, the said A. B. will, by the best ways and
means he may or can, and to the utmost of his skill,
and knowledge, teach and instruct, or cause to be
taught and instructed, the said E.F. in the conrse of
gtudy prescribed by The Dominion Lands Surveys
Aet, in practical surveying operationg, and in the
use of instruments, and generally in the art, prac-
tice and profession of a Dominion land surveyor,
which he, the said A. B., now doth, and shall, at
all times during the said term, use and practize;
that Le also will provide the said E. F. with all
the necessary and reasonable expenses incurred in
transacting or performing the buginess of the said
A. B.; that at the expiration of the said term, he
will make the affidavit of service required ; and that
he will use his bhest means and endeavour, at the
request, cost and charges of the said C. I). and
K. F., ot either of them, to cause and procure him,

*:'*'—‘—_——_“‘-“‘___——-I
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the said E. F., to be examined before the ]E_Soard of
Fxaminers of candidates for commissions as
Dominion land surveyors: Provided the said E. F.
chall have well, faithfully and diligently served his
said intended pupilage.

And for the true performance of all and every
the covenants and agreements aforesaid, according
to the true intent and meaning thereof, each of
them, the said A. B. and C. D., doth bind himgelf,
his heirs, executors and adminmistrators unto the
other, hie 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.

Signed, sealed and delivered 1 é E Eggﬁg
Tn the presence of ) E.F. (Seal)
Witnesses.
Form C.

AFFIDAYIT BY THE SURVEYOR.

I, A. B, of , Dominion land surveyor,
do solemnly swear that B. F. has served regularly
and faithfully as my pupil from the

day of , 19, to 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 day of ;
on the survey of at 2
from the day of to the
day of , on the survey of
at , (amd so onm); and that

the said E. F. has always conducted himself with
all due diligence, honesty and sobriety on the said

gervice.
Subseribed and sworn fo

before me at %
this day of ,
152]

THE DOMINION LANDS SURVEYS ACT.

Forn D.
AFFIDAVIT BY TIE PUPIL.

L EF,of , 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 sarveyor, 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 5 (
this day of 5 ‘
9 .
Form E.

TRANSFEE OF A PUPIL FROM ONE DOMINION LAND
SURVEYOR TO ANOTHER.

This indenture made the day of
, in the year of Our Lord one thousand
nine hundred and » between .
of , Dominion land surveyor, of the
first part; of , Dominion
land surveyor, of the second part;
of , student, of the third part; and
, of , father of the said
party of the third part, of the fourth part.
Whereas by articles of clerkship bearing date
the day of , in the year of

Our Lord one thonsand nine hundred and 5

and made between the said party hereto of the first
part, the gaid party hereto of the third part and
the eaid party hereto of the fourth part, the said
party of the third part with the congent of the said
party hereto of the fonrth part did put, place and
bind himself pupil to the said party hereto of the

147
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first part to serve him from the date thereof for
and during and until the full end and term ol
years from thence next ensuing and fully
to be completed and ended subject to the several
covenants therein contained; _

And whereas the said party hereto of the third
part hath served the said party hereto of the firet
part from the date of the gaid articles of clerkship
to the date of these presents; ‘

And whereas it has been agreed that the said
party hereto of the first part ghall assign to the
said party hereto of the second part all benefit and
advantage of him the said party hereto of the first

art under or by virtue of the said articles of
clerkship for all the residue now fo come and un-
expired of the said term of years; and
it has heen further agreed that the said party
hereto of the third part shall put, place and bind
himself as pupil to the said party hereto of the
second part from the date of these presents for the
remainder of the said ferm:

Now this indenture witnesseth that in pur-
cuance of the said agreement, he, the said party
hereto of the first part, ab the request and with the
consent of the said parties hereto of the third and
fourth parts, testified by their being parties to these
presents, hath assigned, transferred and set over
and by these presents doth assign, transfer and set
over unto the said party of the second part all bene-
fit and advantage, interest, claim and demand
whatsoever of him the said party hercto of the first
part under the heinbefore in part recited articles
of clerkship and the service of him the said party
hereto of the third part under or by virtue of the
same; to have and to hold all right and interest
whatsoever of him the said party hereto of the
first part in and to the service of the gaid party
hereto of the third part under or by virtue of the
same, unto the said party hereto of the second part,
his executors, administrators and assigns.

And this indenture further witnesseth that the
said party hereto of the third part of his own free
will testified as aforesaid (and with the consent and
approbation of the said , the said
party hereto of the fourth part, testified by his exe-

w-_
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cution of these presents) hath put, placed and
bound himself, the raid party hereto of the third
part, and by these presents doth put, place and
bind himself pupil to the said party hereto of the
second part fo serve him from the date of these
presents for and during the remainder of the said
term of year , and fully to
be _mmpleteﬂ and ended, and for such further
period, if any, as may be necessary to complete the
full term of year under articles in
accordance with the provisions of the statutes in
fhat behalf.

And the said party hereto of the third part and
the said party hereto of the fourth part do hereby,
regpectively, covenant with the said party hereto of
the second part, his executors, administrators and
assigns, that he, the said party hereto of the third
part sghall and will well, faithfully and diligently
serve the said party hereto of the second part as
his pupil in the practice and profession of a Do-
minion land surveyor from the date hereof during
the remainder of the said term of year
acco_rdmg to the terms and conditions of the said
hereinbefore in part recited articles of clerkship.

In consideration whereof the said party hereto
of the second part, for himself, his heirs, executors
and adminictrators, doth hereby covenant with
each of them the said parties hereto of the first,
third and fourth part, their executors, administra-
tors and assigns that he, the said party hereto of
the second part, will accept and take the said party
hereto of the third part as his pupil, and also that
he the said party hereto of the second part will
observe and be bound by the terms and conditions
of the said hereinbefore in part recited articles of
clerkship, in so far as the same were binding on
him, the said party hereto of the first part.

In witness whereof the said parties have hereunto
set their hands and seals.

A.B. (Seal.)
C.D. (Seal.)
EF. (Seal.)

. GH. (Seal)
Signed, sealed and delivered
in presence of }
Witnesses.
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FORM F.

COMMISSION As DOMINION LAND SURVEYOR.

This is to certify, to all whom it may concern,
that A. B., of ! , hath d}ﬂy passed
his cxamination before the Board of Examwmers,
and hath been found duly qualified to perform 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 survey-
or of Dominion lands, under the provisions of The
Dominion Lands Surveys Act.

In witness whereof, we, the president and secre-
tary of the said Board, have signed this commis-
gion, at , on this day of
, one thousand mne hundred and

Sl:rveyor-General, President of Board.

Secretary.

FORM 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 surveyor
according to law, without favour, affection or par-

tiality.

Snbseribed and sworn to
before me at .
this day of :

19 3

i

|
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THE DETERMINATION OF THE ASTRONOMICAL MERIDIAN.

The plan of a land survey izthe record of the boundaries of
the parcels of land laid out. With an accurate survey and a
plan properly made, the precise location of the boundaries
if lost, may be defined on the ground by means of the data
furnighed by the plan, provided some of the monuments are
found. Tt is not contended that boundaries reestablished in
this way will, in every case, hold good in law, but they are
material evidence and the kind of evidence which it is the
purposge of the plan to furnish. When the plan gives angles
only, but no astronomical bearings, two at least of the orig-
inal monuments must be found in order that the lines may be
located ; with a plan giving the bearings of the boundaries a
single monument is sufficient. The reference of the lines to
the astronomical meridian 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 survey be
otherwise accurate, the angle of any two lines iz correctly
given by the difference of their bearings, provided all the
bearings are, as they should always be, referred to the same
meridian. The survey has, therefore, the same value as an
angular survey. The above considerations, and the fact that
the lines of the system of Dominion land surveys have tfo
be run north and south or east and west, make the determina-
tion of the astronomical meridian an operation of paramount
importance for the surveyor of Dominion lands.

On block surveys, where great precigion is required, the azi-
muth is ascertained as explained in Chapter IV. The fol-
lowing remarks apply to snbdivision gurveys:—

What scems to be the most convenient method ig the obser-
vation 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 lan-
terns. After the day’s work in the field, the night is best de-
voted to vest.

By means of the “Astronomical Field Tables,” now sup-
plied to surveyors, the observation has become very easy and
simple; the tables are not absolutely accurate, but they are
good enough for subdivision purposes.
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INSTRUMENTS REQUIRED.

The instruments necessary are a watch keeping sidereal
tingtla:ei,hat is to say, gaining 3 m. 56‘3. a day, and a foujl;-meh
transit theodolite of the so called « Canadian pattern 31:[3\\1
listed by several manuiiaeturers, or an instrument providec

i cope of equal power. .

\1121 ioilﬁfonp wate?? of pa reputable manufacture 1s gooft
enongh; the movement should be in a strong open face dusk-
proof screw case. The best grades keep the time for wee -
with sufficient accuracy for subdivision purposes; the error n;
ascertained from time to time by a meridian observa!ﬂon ;}
the sun or of a star. Inferior grades are equally serviceable,
hut they require more frequent observations of the error.

STAR OBSERVATIONS IN DAYLIGHT.

11 the western provinces and the Northwest Territories the
air[ istin general Eaxeeedjngl}' transparent, and a very br-lgfht
star, like Sirins, may he scen at almost any time of the day; for
emaller stars it is necessary to wait till the sun is low. In the
eastern provinces, the stars canuot he seen as easily as 1n
the West. The pole star is best scen about l\a!f an hour or
an hour before dark, while there is still ample light for read-
ing the graduation; it may also be ohserved in the morning.

Tt is essential that the telescope r:%]very qcc'urta_tely foqlmc{i'i;
which mav be done as follows:—The prismatc eyepiece
first focussed upon the diaphragm. The telescope 1s now
directed wpon a star not too bright, the pole star for instance,
and the tuhe of the telescope is racked in or out until the star
appears as a fine point. A mark is made on the tube W:t_h a
sharp knife to indicate this position. This must he done very
accurately; for any other position the image of the star 1s
more or less spread out and therefore not so bright. )

For observing time stars cloge to the zenith, the prismatic
evepiece is inconvenient and it is necessary to use the long
diagonal evepiece. A mark must therefore be made with a
sharp knife on this eyepiece for placing it in focus. }

To discover a star in the field in daytime requires a little

patience and some practice, but once discovered, it is easy to
follow or to find it again. The telescope must be so 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 pro-
per direction, the field is carefully scanned; it may be a mm-

F
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ute 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 AZIMUTIT.

For all astronomical observations, whether for time or azi-
muth, the instrument must be very carefully levelled. In sub-
dividing 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 bearing of the reference line is known with sufficient
approximation for setting the instrument in the meridian.
This is done as follows:—

Set the vernier of the horizontal circle to read the bearing of
the reference line, loosen the lower clamp and turn the instru-
ment until the telescope is dirvected on the reference line ; fasten
the lower clamp and release the upper clamp. The instru-
ment is now set to read astronomical hearings. 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 bound-
ary of section 24.

The telescope must now be set for the aititude of the pole
star. Take the latitude of the place from the diagram in
the Astronomical Field Tables. TFor example No. 1, the
diagram shows a latitude of 51° 207 corresponding to
township 27: for example No. 2, the latitude opposite township
35 1s 52° 03’. Add or subtract the number of minutes in the
first column of the “Table for finding the Pole Star, efc.”
(A.F.T.) : the result is the altitude of the star. For example
No. 1, the number in the first column is 83’ which subtracted
from the latitude 51° 20" gives 50° 4% for the altitude. Tn
example No. 2, the number in the first column is 12’ which
added to the latitude 52° 03 gives 52° 15’ for the altitude of
the star. The telescope is set at the altitude fonnd.

The vernier is now set to read the hearing of the star taken
12
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from the table for the time shown by the watch. For ex-
ample No. 1, it is set at 358° 19/, and for example No. 2, at
1° 53’. With the instrument so set, the star is in the field
and will be seen, provided the telescope is accurately focussed
and the light not too strong. When found, it is brought under
the vertical thread or point by means of the slow motion
serews of the vernier plate and vertical circle. The time by
the watch is noted as well as the horizontal circle reading.

This is only one half of the observation. For all azimuth
work, it ie essential that the observation be made in two posi-
tions of the instrument, circle right and circle left. The posi-
tion of the instrument is reversed by transiting the telescope
and turning the vernier plate 180°. The first part of the
observation is now repeated. The H.C.R. on the reference
line is recorded, the telescope is set at the altitude of the star.
the vernier at the bearing, and the field is scanned for the
star. When found, the time by the waich and horizontal
circle reading are again recorded.

The examples and appended explanations show clearly how
the observation is worked out.

It may be desired to observe at a place where no line of
known bearing exists. For instance, the surveyor may wish
while in camp to ascertain the time by the meridian transit of
a star: for doing 8o, he has to set his instrument in the meri-
dian by means of the pole star. The method ig the same as
hefore, except that use is made of the compass for turning the
instrument in the direction of the star. The compass box is
sot on the standard (not under the lower plate).

Having fixed the telescope at the proper altitude, as ex-
plained above, set the vernier of the horizontal plate fo read
the astronomical bearing of magnetic north, taken from the
small map in the Astronomical Field Tables. Release the
lower clamp and turn the instrument until the point of the
needle is opposite the zero mark of ite box. Fasten the lower
clamp and release the npper one; the instrument is now set to
read approximately astronomical bearings. Set the vernier of
the horizontal plate to read the bearing 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 i again set to the bearing from,

the Astronomical Field Tables for the time of the wateh, and

10

11
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EXAMPLE No.1
ASTRONOMICAL OBSERVATION.

Date M,.ﬁﬁﬂﬂf,..ﬁ#ﬁ‘dﬂ MhlruosZinsisn. Jinask:.
Place Hz.&...M.M,.%Z.Z..M;,MJM..,
Reference line Hé’M{«‘M??@M{F_

Face. |H.C.R.onReference linefH.C.R. on Polaris| Watch Time.

Lt 2ve 1k 257

Rightl ./80° a5 .

Left | /80 03 L. 230 1€

Mean| /50 o4 | [ _R2:45_

Watch correction [ L L2,
Siderealtime. e e 23 20
Tabular bearing for /€ h. 20m.&Tp20). ... 1" /55
Ehtference for J - m 20w . . .o bE L
Difference for..7_townships e 10

Convergence for._....A....sections.
Bearing of Polaris_............_.... .| . / 195
HC R OBPOIRS ...
Coirectionto HC R . . ... ..

H.C.R. on Reference line.. .. ... | /50 0% _
Bearing of Reference line..... .. . | 150 0135

NOTE —The Relerence line must be a section line or a line between
1wo stations of a lake or river traverse,
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{he star is brought under the vertical thread or point by means
of the lower slow motion screw. Setiing now the vernier at
560°, the telescope is in position for observing meridian tran-
sits of stars.

The pole star is more readily found with the compass if the
instrumental error of the needle has been ascertained before
hand. With the compass set on the standard, this error is
cometimes considerable. Tt is readily ascertained by observ-

ing the magnetic bearing of a section line.
Erample No. 1. Ezplanatory Notes.

(1) The figures on this line are for the position of the in-
strument in which the vertical circle 1s 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 or point 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 observation for time.

(%) The tabular bearing is taken from the table for finding
the pole star and the astronomical meridian (A.F.T.). The
cidereal time being 9h. 14m. O¥s. and the number of the
township 27, the bearing is taken for 9h. 10m. and township
20.
(5) Thig is the proportional part, taken from the table,
for the difference, 4m. 07s., 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.

(7) The convergence of the meridians is taken from the
diagram in the Astronomical Field Tables. For township
9%, the diagram shows a convergence of about 17 -11 per sec-
tion. The point of observation being two sections away from
the central meridian, the convergence is 27 .22, say 2 2.

The sign of the convergence is + in the western half of the

township. :

| 3
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(8) This is the astronomical bearin i
A s e earing of the star at the time
{E}{m f:lét:é\ ation: it 1s the algebraic sum of the four numbers
(9) This is the mean of the observed readi i
1 ! eadings Pola
(10) The correction to the horizontal circle %gmﬁng:l;rﬁe
c]l)li}'ercfnfse between the bearing of Polaris and the H.C.R. on
HO gns. 1ts sign is — when the bearing is less than the
il ;1{ t(mblanlif:}rls. 1f af;he mstrument was get in what was
o be the meridian, thi
e”(or S oonie 1, this correction represents the
11) This is the mean of i i 1
T ean of the horizontal circle readings on
(12) The correct bearing of the reference line i
e ct bearing of the nee line s the alge-
: eg;{ﬂ;ﬂ;g It_JIf i‘::l;l.eRl:I. C. R."on reference line and of the cor-
This bearing is generally found to differ f i
. : or from th
by accognt which was 180° 05° in this e}::amph:l El‘iebgiigglg
c(l:l(;e ;e];;gsmts th:l accumulated errors of the survey. It is
stributed among the previous courses of the s cordi
to the judgment of the surveyor. e

Ezample No. 2—Eaplanatory Notes.

(1) The figures on this line are fo it
) L _ r the position of the in-
fstmrntm‘ii in w}uch the vertical circle is at the right of theletellttla-
?CD]_}E. H. C. R. on Reference line” is the reading of the
I{umorzi‘tal C!E‘C](_] when the telescope is pointed on the reference
clinei H. C. R. on Polaris” is the reading of the horizontal
s rele when the felescope is pointed on the star.  “Watch
1:;]me 1s the time shown by the watch when the star was under
e( ;r;ld'%}e threz;d or point of the diaphragm.

ve explanation of these figures is the san bo:
ln]:]t they are for the second posii?ion of the uls’gfuﬁ?eign ‘iE:'i
;:rrof;]]fhte Hal:tlca] circle is at the left. The instrumen,t ie
brought to this posifion by transiti .ope
mg(?:; Ir;c"i?" gl ety y transifing the telescope and turn-

I'he watch correction is obtain i

am{pi;s %1" ohservations for time. MALRES i miomn i o

he tabular bearing iz taken from tl
_ g he table f -
%IE t]}de pole star and the astronomical meridian e(;liq‘l:}r‘u;l
= ‘:e i-:l _ere3al time being 20h. 04m. 04s., and the number of the
: 2 1:_}‘3 35, the bearing is taken for 20h. and township 20
for( t}i .d].lflfs 1s the proportional part, taken from the table.

he difference 04m. 04e., between the iime of observati
an?. t)he time of the table. SRl
6) This is the proportional !

hi: part, taken from ti

for the difference, 15, between 35, the,num-.ber of the tfwwtzl}}zli‘:;
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EXAMPLE No.2
ASTRONOMICAL OBSERVATION.

DateManel.l, [909..5:10 EM.Movadinndirrodon.....
Place ?&.ﬁ..m..gsﬁez__,z!ﬁl._.%‘d.ﬁ.ﬁwﬁm.

Reference line MW aaéWAL

Face. [H.C.R.on Referenccline!H.C.R. on Polaris. ‘Watch Time.

Rightl 269°.26" | 358 495 3% 94735°
Mean| 2697 565 1358 J0-5. 17 36 0.

e T O P - W 239

L3 J€ 37,

Siderealtime.._. ...

Tabular bearing for. J.h70.m.aTp.20} I 5 ?° 0t

Difference for .6 m.32.S. i - RE.
Difference for./J townships.... DL TR
Convergence for ....3 __sections. s Sk

Bearing of Polans.. ...
HCR.onPolanis ... e \WJIIE 50:5
Correction to HCR... ...
H.C.R. on Reference line.
Bearing of Reference line... ...

NOTE.—The Reference line muct be a section line or a line between
1wo stations of a lake or river traverse.

==t
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in which the observation was made, and 20, the number of
the township in the table.

(7) 'The convergence of the meridians is taken from the
diagram in the Astronomical Field Tables. For township 35,
the diagram shows a convergence of about 1”-135 per 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 astronomical bearing of the star at the time
of observation: 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
Polarie. Tts sign is + when the bearing is greater than the
H. C. R. on Polaris. If the instrument was set in whai 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 cor-
rection 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, accord-
ing 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 ac-
cording as the watch is of a better or an inferior grade.

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 caleulated by interpolation, the variation being ap-
proximately four minutes per 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,
niountain time. Farther west, four minutes must be sub-
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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,
its 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 BTAR.

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 telescope
is set at the altitude of the star, which is obtained by sub-
tracting the polar distance frog the supplement of the lati-
tude. The stars in the Astrofomical 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 a long diagonal eyepiece, the star enters the
field on the left: with the prismatic or an inverting eyepiece,
it enters on the right. The star moves through the field and
when it crosses the vertical thread or point, 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,
oives for the altitude 66° 157, at which the telescope is set.

Tn example No. 4, the latitude of the place is 51° 21" and
its 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 do not matter.

The examples and explanations appended show how the
watch correction is deduced.

e . *-W“ﬂi%
*
|
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EXAMPLE NO. 3. .

TIME BY MERIDIAN TRANSIT OF A STAR.

DaTE—October, %, 1904,—6.45 A M., Mountain tin
= L . ne.
Prace—Sec, 12, Tp. 35, R. 13, W. 3 Mer.

(1) Watch time of meridian transit of Pollux.. ¥» 3 X
(2) Sidereal time ¥ = . 33:: gg}"
(3) Watch correction (slow) ............... i .

(1) This is the time shown by the watch when the star
crosses the vertical thread or point of the diaphragm, the
telescope having previously been set in the meridian.

(%) 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.

EXAMPLE NO. 4.
TIME BY MERIDIAN TRANSIT OF A STAR.

I}ATE—N?vember 2, 1904,—%.30 A.M., Mountain time,
Prace—Sec. 30, Tp. 2%, R. 20, W, 3 Mer.

(1) Watch time of meridian transit of Regulus 10% 03m 59
(2) Sidereal time % “ 10" 03m 187
(3) Watch correction (fast) ................ — 41

(1) This is the time shown by the watch when the star
crosses the vertical thread or point of the diaphragm, the
telescope having previously been set in the meridian,

(2) The sidereal time of meridian transit ie 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 m

he N eans of t}
memdmail transit of the sun is a very mnveniieut}rmethod. '.[‘l:g
observation is made at a time of the day when the instrument
is on the survey and therefore can readily be set in the mervi-

A
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dian, 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 13
cet 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 or poini 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 1s Tound
by adding the variation for the longitude to the Right Ascen-
<ijon at Greenwich Apparent Noon given in the Astronomical
Field Tables. ) . .

The longitude of the place of observation, which is required
for caleulating the variation of the Right Ascension, is taken
from the diagram in the Astronomical Field Tables where it 1
given in hours and tenths. The variation in one hour is
given in the table in the columnn next to the Right Ascension:
the variation for the longitude is the product of the longitude
expressed in hours and decimals 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.
(1) Transit of first imb ...........cco-n. 238 49m 12-8¢
(2) % second Iimb ... iiiieiiane 23% 51m 20 -8*

DEOREE . onemn s r e e e S A RS 23* 50™ 16 6
(3) Sun’s R.A. at App. Noon, Gireen. 23" 49™ 513
(4) Var.in6h 98=92. 1 x 6 98 1™ 03-5°
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(2) This is the time of the watch at the croseing of the
other limb.

(3) The Apparent Right Ascensjon of the Sun at Appar-
ent Noon is taken from the Astronornical Field Tables.

(4) The longitude 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.

DaTE—October 25th, 1904.

Prace—Tp. 65, R. 15, W. 5 Mer.
(1) Transit of first imb voeveevnnnnnn.... 58™ 217
(2) ig second limb ...........00000 00 39°

............................. o 9™ 33
(3) Sun’s R.A. at App. Noon, Green. 13" 57™ 54¢
(4) Var.in 7% :75 = 95 56 x 7-75 1m 14¢

(5) Sun’s Right Ascension at observation .... 13" 59™ 08¢

(6) Watch correction (fast) ...... L I — 25

(1) This is the time shown by the watch when the first
limb of the sun crosses the vertical thread or point of the

diaphragm, the telescope having previously heen set in the

meridian.
(2) This ie the watch time of crossing of the other limh.
(3) The Apparent Right Ascension of the Sun at Apparent

Noon i8 taken from the Astronomical Field Tables.

(5) Sun’s R.A. at observation ............. 23" 50™. b4 -8* (4) The longitude ¥*-75 is obtained from the diagram in
e et the Astronomical Field Tables. The variation in one hour is
(6) Watch correction (slow) ............... + 38¢ given in the column next to the Apparent Right Ascension.

() The Sun’s Right Ascension at the time of ohservation is
the sum of the Right Ascension at Greenwich Noon and the
variation in T %5,

(6) The watch correction is obtained by subtracting the
watch time from the Sun’s Right Ascension at observation.

(1) This is the time shown by the watch when the first .
limb of the sun crosses the vertical thread or point of the
diaphragm, the telescope hiaving been previously set in the
meridian.



Fig. 30. Observation of the sun in the fore-
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OBSERVATION OF THE SUN FOR AZIMUTH

Star observations require a clear sky : they may be prevented
by smoke, haze or light clouds, while the sun is quite vmb{s;.
1t may therefore happen that the observation of the sun wiil
be the only method available for the determination of the
azimuth. ' o

The method is not as accurate as with Polaris and as it in-
volves 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 Ist position
st position  2nd posilion’ k .
gy

Fig. 40. Observation of the sun in the after-
. noon with an erecting eyepiece,

noon with an erecting eyepiece.

The observation is made first with the vertical circle in one
sosition, to the right of the observer for imstance, and next
with the circle to the left, after Teversing 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 18 Te-
peated with the instrument in the second position, but with
the sun’s image in the opposite angle (Figs. 39 and 40). In
order to bring both threads tangent to the sun’s linb at the
game time, the sun’s image must be so placed as to move to-
wards 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 18 repeated with
the other slow motion screw. Fig. 39 shows how the sun’s image
appears in 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

2 pusition
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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. 40 shows how
the discs would be placed in the afternoon.

An erecting eyepiece is not suitable for observing the
sun; a diagonal eyepiece is more convenient. The explana-
tions which follow are for the use of the long diagonal. TFige.
41 and 42 show how the images of the sun appear in the fore-
noon, and in the afternoon, with this evepiece.

It posiin 2ad position
2R
g%

|

Ist position

1. Y

Fig. 4. Observation of thesun in the fore-  Fig. 42. Observation of the sun in the after-

noon with a long diagonal eyepiece. noon with a {oig diagonal eyepiece.

The observation is easy enough if 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 im-
pinging upon the horizontal thread, below it in the forenocon
and above it in the afternoon.

: ie Follow the sun with the slow motion screw of the upper
plate.

The reading of the horizontal circle on the reference object,
generally one of the line pickets, must be taken in hoth posi-
tions of the instrument, and the approximate time of the ob-
servation noted.

'The best time for observation is when the sun is near the
prime vertical, that is to say, nearly due east or west.
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The following formula may be used for the calculation:—
m_g._ _4/c0s S cos (S— ) sec Lsech

h+ L+ P
where 8 = -i-g —

i . Mtitude of the sun, L the latitude, P the sun’s
hoﬁ;n%fsﬁ;ge :nd Z the azimuth of the sun. Reckoning
h om 0° to 360° from the north point through

bearing fro the 1
;:&, sml;gl]lgand west, Z is the bearing in the forenoon and

° mi bearing in the afternoon.
36%]1:] ;:.tlilfutllf and ii:::"s':'7 gecant are given in Table X. for the
north side of every section.

On page 167 two examples a
and the other in the forenoon.
reading.

re given, one in the afterl?oon
H. C. R. is for horizontal circle
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Darn—21st November, 1851318 P.M.
PLatE~50 chs. W. of N.E, corner section 31, Tp. 4, K. 14, W. of 3rd meridian.

Facr. SUN'E ALTITUDE. H. €. R, on sun, H. O. R. oN Ling.

Right, e % o7 35 00 90° 00 ogr

Left. 1 09 228 43 00 90 01 wo

Mean. 6 g8 09 00 © 9 00 830
GREENWICH TIME. h= 639 31" gec. b =9009p4
L= 49 20 &8 sec. L _(0'18612
Local time=November 21 ........ sh. 18m. P=110 07 17 cos. S —90HIER
T co8. (§—F) —9-94966
Longitude . ... +% 12 Sy -Jea OF 4B || ————— =" %
‘ Greenwich time=November 91 ... . 10 30 5= 830353 || con® e igsmngy

= — — —||&—P =2 ; Z
S—P =ik 03 24 oo 2. o
Correction of Altitude. Sun's Polar Distance. &

Obs. sititude —6° &7 00| Decl. at Ok, =20° 01° 368 g — 06°56" 30"
Befraction = —7 38 ||Var. for 10h. 80ur. = +5 42 | 2 =181 53 00
p y e Bearing  — 228 07 00
- Difference =6 39 22 ||Decl, ab 10h. Stin. =20 07 17 Convergence, zgg.m(gag&ﬁg}—. +2 40
Parallax = +9 P=110 07 17 s
it Bea. ﬂ;ft{-:rrﬁ to central mer. = 228 09 40
e Lo . O. R. on sun =228 09 )
- : Correction = + 40
——— = H. . R. on line = B0 (0 30
Bearing of line = 80 01 10

Dare—June 15th, 18581 -
Prace—25 chs. W. of N.E. corner section 36, Tp. 28, R. 17, W. of 2nd meridian.

7.20 A M.

Face, Bun's ALTITUDR. } H. C. K o¥ sun. H. C. R. 0§ LinE,
Right. 3 09 ‘ 175" 48 00" 176 39 007
! Left. 30 15 B 176 51 00 176 40 00
Mean. 0 12 | 176 17 0p BT
GrEENwICH TiME. f‘ = 307 10 2y Bec. b =0 06394
< == 61 26 45 =0-2NE38
| Local time=June 14 Lo N ... 16R,  20m. P = 66 30 30 ::ag. gug-mm
Longitude R | 28 “148 16 43 ||——% - i'_,f,_,
Greenwich time=June 15 ....... s A ] S~ 082 || cost % = Ie7is0
—_— P 1m0 n Z_ g
Correction of Altitude. Sun's Polar Distance, 2
Obs. altitude =80° 12 00* = . :
D e — = 44" 50 0
Retesoti = i Decl, at 0h, 23° 20° 168N, 9
Var. for2h 17m. = + 14 Z or Bearing = BY 40 (0
Difr, 20 — | |Converpence, 2§ § sec.. (68 &60)= —3 00
Inx 23"} m+8 Decl. at 2h. 17m. =25 20 30 '
Paral P —08 30 50 Bea. referred to central mer. = 89 37 00
H. . R. on sun =176 17 (0
& =50 10
& Correction =-88 40 00
- — e — — = H.C. R. on line =176 39 30
Bearing of line = 89 89 50
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APPENDIX C.

TIIE DETERMINATION OF THE MAGNETIC MERIDIAN.

Although the compass is not allowed for establishing lines
of Dominion Lands Surveys, it is employed for other pur-
poses and a knowledge of the direction of the magnetic meri-
dian or of the magnetic declination is useful. For the de-
termination of this direction, transit theodolites of the D.1.S.
pattern are fitted with especially sensitive needles. As the

observation can be made in a few minutes and with very little

trouble, it 1e deshred that all surveyors should ohzerve when
they can do so without inconvenience.

The observation and recording form are arranged for the
determination of the bearing of the magnetic needle instead
of the magnetic declination. The arrangement is made for
the sake of simplicity in observing and recording, the bear-
g in question being, subject to instrunental corrections, the
angle read on the horizontal circle of the transit. Moreover,

it 18 not liable to errors of sign, as in adding or subtracting
the declination.

DIRECTIONS FOR OBSERVING.

1. Place the instrument on a section line, and after adjust-
ment, set the vernier to read the astronomical bearing of the
line.

2. Release the lower clamp, direct the telescope on the line,
and fasten the lower clamp.

3. Release the vernier clamp. and turn the vernier plate
until the north end of the magnetic needle observed with a
magnifying glass, is seen exactly opposite the zero mark. Tap
the trough lightly with the pencil to be sure that the needle
has taken the position of rest. Note the reading of the hori-
zontal circle. Take several readings by repeating the opera-
tion.

4. Repeat operation No. 3 for the south end of the needle.

5. Enter in the notes the place of observation, date, hour
of the day, weather and other remarks, if any. It is im-
portant to record awroras occurring within 24 hours of the
time of observation.

REMARES ON OBSERVATIONE.

For saving trouble and calculations, it is suggested that
observations be made on section lines; ﬂ{ey may, however, be
made on any lines of which the bearing is known. .

The direction of the magnetic needle is sutgect to a daily
fuctuation called the diurnal variation. During the greater
part of the night the direction is not far from nmrmal. In the
early morning, the north end of the needle in 'Canada moves
towards the east, reaching its maximum deflection about 7 or
g AM. The motion is now reversed, the north end travelling
westwards, and crossing the normal direction about 10 or
11 AM. The extreme western position is reached in the
afternoon and then the needle comes back to its normal posi-
tion 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. 1t may exceed 20 minutes. Observations at
both eastern and western elongations of the needle on the same
day, that is, between 7 and 8 AM. and between 1 and 2
P.M., give the best results, and 1t ig desirable that when con-
venicnt 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. Tailing this, however, the
best time to observe is after 5 P.M., when the needle is about
in ite normal position. It is true that the normal position 1s
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. !

Wher an instrument is brought from England, it is usually
found that the north end of the needle is dropping. To
balance it without injuring the pivot point or cap, proceed as
follows:

Raise the needle with the lifter, unecrew 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.
1f 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.

1f the needle is sluggish, the observation cannot be accur-
ate. The sluggishness is generally due to a dull pivot or &

13
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scratched cap. To keep both in proper condition, the needle
must always be lowered gently on ils pivol and never be
allowed to play, except when actually in use. '

There are instances of the polarity of the needle being re-
versed 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 an electric car’s without its magnet-
ism being affected in some way, therefore, 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 cur-
rent. There must be no iron near the instrument. The ob-
sorver must serutinize 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 compass, measuring the
distance at which an appreciable deflection is first produced.
If the object during the observation for declination is not
brought closer than 15 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 developed
in cleaning the glass cover of the compass trough or the rub-
ber frame of the reading glass: this electricity is dissipated
by breathing on the glass or rnbber frame.

There is an index correction for each instrument. This
is ascertained by comparison with a standard unifilar mag-
netometer at the Magnetic Observatory. When possible, it
is well to determine the index error both at the beginning and
at the end of a survey.

EXPLANATION OF SPECIMEN OBSEEVATION.

(¢) H.C.R. of compass north.

This is the average of the mean north and south end read-
ings. The transit wae adjusted to read correctly the bearing
of the section line, go that the horizontal eirgle reading of
compass north is the bearing of compass north referred to
the astronomical meridian through the centre of the town-
ghip. If the transit had not been so adjusted a correction to
this reading would have been required.

(6) Correction for convergence.

| R —
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The correction for convergence has for object to refer the
hgarmg read on the horizontal circle to the astronomical meri-
dian of the point of oheervation. The value of the correction
i3 taken from the diagram in the Astronomical Field Tables.
It is added when the point of ohservation ig in the east half
of the townsghip, and subtracted in the other half. The rule
of clause 69 of the Manual is inverted, the object in this
case being to refer the bearing to the meridian of the point
of observation.

(¢) Bearing of compass north.

The bearing has now been referred to the meridian of the
point of observation.

(d) Index error.

The index error is furnished with esch instrument after
comparison with the unifilar magnetometer.

(e) Bearing of magnetic north.

The bearing 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 Tands, 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
13 no abnormal change in the reading of compass north: any
sudden change indicates a probable mistake in some of the
last conrses.

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 bearing. The problem consists in setting up the
transit so that it shall read astronomical bearings. If the
surveyor has already ascertained the bearing of compase north
with his instrument, he merely sets his vernier to read this
b-earmg, releases the lower clamp, turns the whole instrument
till the needle is exactly opposite the zero mark, fastene the
lower clamp and releases the vernier cl amp. With the instru-
ment used for the specimen ohservation (Watts 2216) and
anywhere near the place where the observation was taken, the
vernier would be set to read 25° 06” .9, or rather 25° 0%”. ,

It may be, however, that the surveyor has not ascertained
the bearing of compass north with his own instrument and
has to resort to the bearing of magnetic north taken from a

e e M
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map or determined by another surveyor. Then the surveyur
must, from the bearing of magnetic north, deduce the bear-
ing of compass north by applying the index error of his own
instrament after changing the sign. Starting with 25° 01 .1
for bearing of magnetic north in the case already cited, and
the index error being —5" .8, the surveyor would add 5 .8
to 25° 01’ .1, which would give him 25° 06” .9 for the bearing
of the 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.

h‘T—‘—-—_————-___
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OBSERVATION FOR MAGNETIC DECLINATION
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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 Domin-
ion Land Surveys.

TRANSIT THEODOLITE FOR BLOCK SURVEYS.

The instrument for block surveys is a six-inch reiterating
trapsit 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 in daytime and for measuring angles
of elevation or depression.

The telescope has an object-glass of one and seven-eighths
inch aperture and fourteen-inch focus. It has an eyepiece
micrometer, the drum of which is divided into one hundred
parts, each representing one and one-half 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. A small magnetic needle attached to
the instrument serves to place it approximately in position.
Precise Jevel bubbles, eleciric lamps and special attachments
are provided for astronomical 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 be-
ing shifted in azimuth so as to use different parts of the
graduated circle.

This instrument was designed for the production of lines,
the measure of horizontal angles and the determination of
latitudes and azimuths, which are the measures to be-made by
block surveyors. These measures are effected with great pre-
cision and convenience with this type of instrument.
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TRANSIT THEODOLITE FOR SUBDIVISION SURVEYS.

The instrument for subdivision surveys is a repeating four-
inch transit theodolite, now listed by several firms as “D.L.8.”
or “Canadian” pattern.

The horizontal and vertical circles are four inches in
diameter and are read to minutes by verniers.

The telescope has a clear aperture of one and one-half inches
and a focal length of ten inches. Four eyepieces are supplied:
two ordinary inverting, one prismatic and one long diagonal.
The diaphragm has platinum iridium peints. The alloy of
which the points are made has the hardness of steel and is per-
fectly non-corrosive in air or moisture. The points are suffi-
ciently stiff to be dusted with a camel hair brush without the
slightest fear of disturbance; they form a permanent index of
sufficient stability to last in perfect adjustment as long as the
instrument lasts in wear. There are five points altogether, two
of them being for stadia measurements. 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 instru-
ment ; the needle is very sensitive and it can be adjusted with
great precision. It serves for placing the instrument approxi-
mately in position for star observations in daylight, for check-
ing the orientation in traverses and for the determination of
the magnetic meridian.

A mahogany framed tripod is the regular equipment. Shid-
ing 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 18% x 7% x 6% inches.
The weight of the case with the instrument inside is 18% Ihs.
The tripod weighs 8% lbs.

SIDEREAL WATCH FOR SUBDIVISION SURVEYE.

The sidereal watch is an 18 size 19 jewel movement in an
open face nickel case. The dial is divided into twenty-four
hours. The movement is adjusted to the following specifica-
tions:

Deviation from mean daily rate not to exceed two seeonds.
Mean rate: pendant up to differ less than five seconds from
rate dial up, and from the other positions by less than ten
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seconds. Temperature rate not to exceed 0.3 seconds per
degree fahrenheit.

Although the watches are adjusted to these specifications at
the factory, 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 constantly in an inner pocket
where it is maintained at an even temperature 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. Tt must be kept away from electric motors or
dynamos, which might magnetize the bulance. Winding every
day as nearly as possible at the same hour is essential ; this is
to be done by turning the erown or the key and 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.

[}

Two kinds of aneroids are kept in stock. Ome is a pocket
aneroid, two and a half inches in diameter, in a soft leather
case, very portable; the other one is a regular surveying
aneroid, three inches in diameter, in a hard leather case.
They are graduated to 6,000 or 12,000 feet; the divisions in
those graduated to 6,000 feet are naturally larger than in
those graduated to 12,000 feet and the readings 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 generally be obtained by comparison with
the daily isobar maps of the Mcteorological 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 com-
parison with a standard barometer at any of the meteoro-
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logical 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 caleulated
at the head office. A change in index error can often he
deduced from readings recorded at one place on different
dates, even when the altitude of the place is unknown.

The aneroid is at hest an unsatisfactory instrument. The
surveying pattern, although a little cumbersome, is recom-
mended. It is a good plan to have one of each kind, the
smaller one serving as a check against disturbances of the
index error of the larger one.

STEEL TAPES.

The tapes kept in stock are flat wire tapes, four, five and
eight chains in length, and quarter inch steel bands five chains
in length. The wire tapes are one-eighth of an inch wide and
very strong; they are divided into chains, the first and last
fifty links being divided into links. The graduation marks
ate on brass sleeves. The quarter inch steel band is divided
into links, the graduations being etched. :

Steel tapes are very liable to break; this fact cannot be
impressed too strongly upon the chainmen. In case an acci-
dent 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 in-
serted 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 when the soldering material is melted, which takes
place either when it bubbles in or runs away from these holes.

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 and a quarter 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 hack
of the rod for holding it vertical.

g
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Attention is called to the fact that the stadia points of the
transit theodolite and the stadia lines of the glass diaphragm
having no means of adjustinent, the stadia can only be used in
connection with a table of corrections. This table is obtained
by chaining a base on level ground and measuring with the
stadia the distance of a number of points on the base; the
difference between the two measurements gives the correction
for each distance. The table is completed by interpolation. The
meagurement must be made when the air is quite steady and
the conditions favourable.

CLINOMETER,

The clinometer usually kept in stock is of the pattern known
as Abmey Level. The angle of elevation or depression 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 that
they will be injured in transit, and, moreover, the express com-
pamnies charge three rates.

Aneroids and watches do not stand well transportation by
mail or express; if this cannot be avoided, the packing should
be such as to minimize the evil effects of rough handling.
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APPENDIX E.
FORM OF AGREEMENT FOR LABOURERS AND COOK.

ARTicLES OF AGREEMENT made and entered into at the
city of Hamilton, in the province of Onlaro, this sizteenth
day of March, A.D. 1909, between John Brown, of the city
of Hamilton, Dominion Land Surveyor, hereinafter called
the employer, and William Smith, 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 per-
son under whose charge the employee may for the time being
be placed by order and direction of the said employer in the
capacity of labourer for the period of eight months from the
date upon which the party shall organize at the city of Cal-
gary, in connection with the surveys to be performed in the
province of Alberta, or such shorter period as 'ghall 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 himsclf honestly,. faith-
fully and properly in the course of such service; and also not
to leave the service of the employer or enfer into the service
or employment of any other person during such period without
the written consent of the employer.

And the emplover in consideration of such service agrees to
pay to the employee the wages of ninely cenis 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
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 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

5——*
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upon, to make up the wages at the rate of forty dollars per
month from the date upon which the employee reports for
duty at the city of Calgary until the completion of such
service.

Provided that if the employee shall be guilty of any miscon-
duct in his service or shall commit any breach of this agree-
ment, 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 caid 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.

Signed in the presence of
Robert .}imss_ J
John Brown,
Willicm Swmath.

-
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RATION LIST,
Figures for 100 rations or suhbeistence for one man for 100 days.
— [~} .
£3 g S 5 5 2
58 g = B E | =k
e | = 35| 3 ¢
Articles, c%.| 9gs| 5 g | s8 | E2
Eop|BoE| 9| 23| %2 %
.5 | 884 g ; g g
208 | 2&4| & ca | 8& S
1) (2) (6) {7)
4 e IO lPs. g.g 0,12 g_ g’is
pples, evap. .......... 2l i 5
Apricots, evap. ........ - 4.18 71 R
BACOD ... vvveerenenennns s 71.60 50,00 41.66
Bacon, Long Clear .. ... SOl i e 27.77
Baking Powder .._._... o 2.90 0.83 2.3%
Baplew el B 166 ()
BORNE - o v e eeawaa “ 14.30 26,80 2097
Beef, corned. .. ... .. ... S e BN | EEmioan] siauenee] CSSEEEL 20,88
Beel, extract ... .._.. L 1.66
Beef, dried ....... i 270 | .cnen..
Beef Ten Capsules [(E i |lEsrieas
Biscuits . Siees vrmmes| 2000
i DR e L | e P
Butter. e 14.00 15,80
Cabbage .......... )
e “ e
Celery Salt g b e [ ] et RRRIRL seee il S
Cereal ....... i L o L ] (SRR e YRSty (R sy B i el o
T N S R R “ amemall o THBD
Cherries, canned... ... .. el g e
Choeotate ... oo . = ee=s EEeRs A [LalSeieny | e e
Cinnamon ... ... .. ...... ] 0.14
Caal Oil.... gal . e =l ||piizmsd B L ) | EER R
Clellea, . .. Iha. 3.53 5,66
Codfigh ................ i 5.00 0.89
Corn, canped .. ..._.. 4 2.60 (8)
Corn Meal ........ % 5.00 B33
Corn Btarch ....... e 8.83 (E)
Cream, condensed o 5.83 e
[ 0T e e o 3.33 2.7
ERIPEY Sl vaasiies “ 1l DM | e e
Eggs, crystallized .. -y e raeme | HIRRRE PR
Fish, dried ........... e e e D s 8.33
Flour, wheat . ......... * s £ 0 188.20 05,24 168.00
Flmi]r. Buckwheat ...... “‘ ................ 11,80 13.88
Fruit, evap. . _.......... ‘ e e T o (e
> g e DR | evicechiane saiye 0.12 0.27

Ginger......cooovieon.n

J




APPENDIX F. : 182 . RATION LIBT. 183
Bacon, Pork, Corned Beef, Ham, Peas, Rice, Oatmesl,
Cornmeal, Buckwheat Flour, Condensed Soup, assorted Jam

RATION LIST.—Continued. and Marmalade. [ _
Figures for 100 rations or subsistence for one man for 100 days. (3) When bread or biseuit is not available an equivalent
. . ' in weight of wheat flour or oat or cornmeal, instead of the
&3 E - o & 5 ration of bread or biscuit, may be issued. :
5¥ £ = iz : L (4) When fresh meat is not available salted or dried meat,
Articles, .| 58| s £ 52 | &4 as can best be obtained, may be issued instead. .
2D = = § a L | ﬁ = = 3 y
glﬁg SEkE| 3 <8 | B2 ‘ﬁé (5) Calculated from the figures for one man for thirty
5a | 2EE| & & | 88 | &3 days.
B @ G | & | @ (6) Calculated from the figures for fourteen men for thirty
Em ............... Il:f. U:M ........ 0.21 ot g.g? da}rs.
Ontmeal.......... ..... s 952 | 1388 ?) Calculated from the figures for twelve men for thirty
Onions .. ... 4.62 . ( g . .
Penches, canned 2000 | @ days. Eggs, fresh meat and vegetables may be supplied as
535:”.?.2:.‘; ol @ required if they can be obtained from the farming com-
Head o i tg’ munity.
Pea Sausagen ... 110, oo (8) The article may be supplied instead of similar articles
e i I a8 ']('327 opposite which weights or meagures have heen shown.
Potatoes ...............18 | ........ 05,24 {8
Potatoes, evap. A IO EeR | e i
Prunes, cvap. . i [ e 11,90
Pork (SR B e R (B ey 0 T (SR R L
Caa
4.55
238
1 1991
Bod s | .00 20 Tyl
e e« |22 T =
Sisawhoedegr oo . 2 e e
(T T e R 33.33 856.71
Byrup...... 0.40 1.19
D08 s 23ss .66 288
Tobacco, chewi N | S O e
Tobacco, smoking .. L T R || S ot o ey
Tomntoes, cann B.30 36.00
L S 6.66 3,66
Vanills Extract ) 0.10 012 i
Vepetables, fresh ,......1hs. | ..., E (EECEEt W & T () e (B)
NARBIRE L v esesivensananas gala, 0.18 0.20 0.24 0.2%
Yeast, cake ........ .. el 1T R 1.60 1.50 L66
(1) The amounts of some articles will, of course, be re-
duced 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.
(%) Calculated from the figures for one man for one
month.
The following named articles may be selected by the Dis-
triet Engineer in quantities varying from. the above list, but
retaining the same rclative amount of meat and vegetable
food as given in the list:

——
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