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PrEFATORY NOTE TO SECOND EDITION.

This Manual was originally prepared by Lieut.-Col. J. S. Dennis, Deputy
Minister of the Interior, at the time Surveyor General of Dominion Lands. A
second edition became necessary for the reasons : first, that it was out of print;
next, that owing to changes made in the number and width of Township Road
Allowances, and to other modifications of the processes of survey found desir-
able, corresponding alterations in the Manual became necessary. These have
been made under my direction by Capt. E. Deville, D. T. S., F. R. A. S. Several
useful tables, calculated for the purpose by him and by Mr. W. F. King, M.A,,
D.T.S., have also been added in this edition.

LinDsAY RUSSELL,

Surveyor General.
DominioN LAnDs OFFICE,

Ottawa, 17th March, 1881,
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SYSTEN OF SURVEW.

. The Dominion lands are laid off in quadrilateral townships
contalmno thirty six sections of six hundred and forty acres or one
square mile in each, subject to the deficiency or surplus from the
convergence or dlveroence of meridians, as hereinafter mentioned,
toorethel with road allowances of one chain on every section line
running north and south and on every alternate section line running
east and west.

2. The sections are bounded and numbered as shewn by Diagram
No. 1.

3. The township, therefore, measures on the east and west sides,
from centre {o centre of the road allowances bounding the same, four
hundred and eighty-three chains, and on the north and south sides
four hundred and eighty-six chains, subject to the deficiency or sur-
plus from converging or diverging meridians, as the case may be.

4. The lines bounding townships on the east and west sides are

Townships
contain
thirty-six
square miles,
more or less,
exclusive of
road allowan-
ces.

Sections.

Townships
measure 483
chains on east
and west sides
and 486 on
north and
south sides.

© Lines bound-

true meridians, and those on the north and south sides are chords of m"p“’wn'

the circles of latitude passing through the angles of the townships.

5. The lines bounding sections on The east and west sides are true
meridians, and those on the north and south sides are lines parallel
to tbe north and south boundaries of the township.

The townships number in regular order, northerly from the
International Boundary or f’orty-ninth parallel of latitude, and lie in
ranges and are numbered west of certain meridian lines styled
¢« First, Second, Third, .Principal Meridian.” There are also

ranges lying and numbered east of the First Principal Meridian and
tOWDShlpS lying and numbered south of the forty-ninth pamllel
The latter are east of the Lake of the Woods.

7. The sections are laid out of the precise width, eighty chains
as aforesaid, or eighty-one chains with the road allowance, on certain
lines called ¢ base lines,” and the meridians between the sections are
drawn from such bases, north or south, to the depth of two town-
ships, that is to say, to the correction line hercinafter mentioned.
The sections south of the base measure therefore more than eighty
chains, while they measure less north of the same line. The inter-
val between a base line and the next one is equal to the depth of four
townships. (See Diagram No. 2.)

8. The correction lines are those upon which the “jog,” resulting
from the want of parallelism of meridians, is allowed, or, in other
words, they are those township lines running east and west which
are equidistant from the bases at the depth of two townships. The
interval between the correction lines is equal to the depth of four
townships. (See Diagram No. 2
- 9. The first base line is the fov ty-ninth parallel of latitude or Inter-
national Boundary ; the second base is 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, northelly, in regular succession,

Lines bound-
ing sections.

How town-
ships are
numbered.

, Sections are

80 chains
on base line.

“Jog” allow-
ed on correc=
tion lines.

Base lines in
the system.
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Somreption 10. The first correction line is between townships two and three,
system. the second between townships six and seven, the third between
townships ten and eleven, and so on, northerly, in regular succes-
gion. =
Division of 11. Each section is divided into quarter sections of one hundred
SGCHIons, and sixty acres, or one half mile square, more or less.
Sountry laid 12, Preliminary to the subdivision into townships and sections
blocks of of any given portion of country proposed to be laid out for settle-
giﬁesegqg‘}’)wfn ment, the same is laid out into blocks of sixteen townships each, by
the first ins-  projecting the base lines and the east and west meridian boundaries
pamceand  of each block.,
Blocks sub- 13. Such blocks are subdivided into townships by projecting the
gggt}ggg;plgo meridians from the base lines to the correction line, and connecting
and how. by straight lines the township corners on the meridians,
Allowancefor 14, In the survey of any block or its subdivision, the closing
}};ig}j&‘}‘the errors on the correction line are allowed for in the ranges of quarter
survey. sections north and south of and adjoining the correction line.
Corners. 15. On the block and township outlines, at the time of the survey,
all township, section and quarter section corners are marked, which
corners govern respectively in the subsequent subdivision of the
block or township.
Posts and 16. Only a single row of posts or monuments to indicate the cor-
monuments. = S S . 0 == A
ners of the townships or sections (except as hereinafler provided)
is placed on any survey line. These posts and monuments, as an
invariable rule (with the exception above referred to) are placed
in the west limit of the road allowances on north and south lines,
and in the south limit of road allowances or on the line between
the sections, on east and wost lines; and in all cases fix and govern
the position of the boundary corner between the two adjoining
townships, sections or quarter sections on the opposite side of the
road allowance, or either side of the line.
IBOstE nd 17. The township, section or quarter section corners on correc-
(1)1;103(;11}2%'{}(’)‘11 tion lines are in all cases indicated by posts or monuments planted
lines. and marked independently for the townships on cither side; those
for the townships north of the line, in the north limit of the road

allowance, and those for the townships south, in the south limit.

-

INSTRUCTIONS TO SURVEYORS.
FIELD WORK.

Surveystobe 1. The surveys of the Dominrion lands are to be astronomical, that

eaomo™l g to say, the directions of their lines must be referred to the astro-
nomical meridian.

Chain to be 2. All measurements shall be made with the ordinary four pole or

usedl Gunter’s chain. It is to be tested and corrected, during use, by a
standard measure which shall have been previously compured with
the standard at the Dominion Lands Office. if going through
Winnipeg, or any other point where a standard section may have
been established the surveyor will train his chainmen there until they
can chain correctly. Eleven pins should be used, 50 as to leave
one in the ground when exchanging tallies. The number of chains

] at any point is then equal to the number of ping, minus one.

palnmenito gD rayious o entering on their duties, the chainmen shall be
sworn according to the form below, and such oath filed with the
returns of the survey.

Diacram  No. 2
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it
(FORM OF OATH.)

I, A. B, do solemnly swear that I will faithfully discharge the
duties of a chainman to the best of my ability and knowledge. So
help me God. )

Signed, A. B.
Sworn before me at
e ooootonatach D MU (S
this day of 188

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

5. In case the survey line be obstructed by a lake, pond, deep
marsh or other obstacle, the Surveyor will pass it by right angled
offsets, or, if more convenient, by a trigonometrical operation. In
all triangles, the angle opposite to the base shall be called B, the
angle opposite to the side to be calculated C and the third one A.
The calculation is to be made according to the form given with the
specimen of field notes (see page 16). The distance to the near side
of the obstruction being entered at the proper place, it is only neces-
sary to fill the form to have the distance to the far side. From this
last point the chainmen start with the number of tallies and pins
and the fraction of chain found by the calculation. The angle B
should be, whenever practicable, at least thirty degrees. It shall
never be less than fifteen degrecs.

6. Surveyors will understand that all lines through wood land are
to be well opened out, those established as boundaries are to be
marked by blazing the adjacent trees on each of the sides in the
direction which the line is being run, as well as the side on which
the line passes. In running trial lines, no trees are to be blazed or
other permanent marks left, but the true line is to be well opened
out and blazed.

BOUNDARY CORNERS.

Having ascertained by exact running and measurement, the proper
point for establishing the township, section or quarter section corner,
as the case may be, the Surveyor in marking the same, is to be
governed by the following directions:

1. In a timbered country, a post is to be firmly planted at the
proper point ascertained, and the position of such post is to be
defined by ascertaining the astronomical bearing and distance there-
from of one or more adjacent trees, which tree or tress are to be
marked B. T., with a knife or scribing iron, on the side next the
post, the distance and bearing being marked with red chalk. The
size and description of the tree as well as the bearing and distance
are to be duly entered in the field notes.

2. Such posts should be, at least, of the following dimensions, thal
is to say :—B shiy= section corner posts, three inches square,
two feet above and twelve inches below the surface of the ground;
quarter section posts, three inches wide (flattened on two sides only)
eightecn inches above and twelve inches below the surface of the

Precautions
in chaining
over broken
ground.

Obstacles on
the line.

Blazing.

Township,
section and
quarter sec-
tion corners.

How to be
marked in
wooded coun-
try.

Dimensions
of posts.




Under certain
circumstan-
ces, stone to
be used.

Mound to be
used in prai-
rie country.

Size and
height of the
mounds.

Earth to be
taken from
pits.

To ke formed
of solid earth.

Stone
mounds.

Angles of
mounds to be
towards the g
cardinal
points.

Except on
correction
lines, in
which case
they will
stand square
with the line.

Posts in
mounds.

Witness
mounds.
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ground. These posts should be marked with the fraction } (fraction-
wise) to identify them as quarter section posts, and should stand
with the planes of their flatted sides at right angles to the direction
the line is being run. All posts to be bevelled on top to turn rain,
(See Diagram No. 3.)

3. In a wooded region, where stone abounds, corners may be de-
fined by simple stones planted and marlked, said stones to measure
not less than eight by three inches, face measurement, and not less
than two feet long, so as to allow them to stand one foot in the
ground and show a like distance above. The position of such stone
corners will also be defined by reference to bearing trees, when the
same may be conveniently near. (See Diagram No. 3.) ;

4. In prairie country. it will often prove very difficult to get tim-
ber. Posts must be had, however, although their carriage for many
miles may be involved. After planting, the post will be surrounded
by a mound of pyramidal form.

5. These mounds will be in form rectangular pyramids. The
mound thrown up at the corner of a township will be three feet high
with sides of base six feet ; at section and quarter-section corners,
the sides of the base will be five feet, and the height two and a-half
feet. (See Diagram No. 4.)

6. In the formation of mounds, the earth will be taken from four
several “pits” three feet square and cighteen inches deep, the centres
of which pits should be, whenever practicable, four feet six inches
outside and opposite the centre of the respective bases.

7. Mounds are to be formed of solid earth, sod and all foreign
substances heing excluded, and the earth well pressed down with
the spade during the process. The post is to be firmly planted
twelve inches in the solid ground before beginning to build the
mound. In order to facilitate the speedy erection of the mound, a
rope skeleton may be used. By taking hold of each corner and
making a bow-knot of the three lines running to it, the line is car-
ried without becoming tangled; or the spade used may have marked
on it the distances from the post to the corners of the mound and
to the sides of the pits, and small pickets be planted at those distances
and in the proper direction. (See Diagram No. 4.)

8. In a stony region, the mounds may be built of stones properly
piled around the post, so as to conform as nearly as possible in size
and shape to the earth mounds.

9. On all north and south, and on all east and west survey lines,
excepting the correction lines, corner posts and mounds will be so
placed that lines connecting the cardinal points will pass through
the angles.

10. The posts and mounds erected to mark the corners in either
limit of the road allowance on the correction lines will be so placed
that lines connecting the cardinal points will pass through the cen-
tre of the bases of the mounds or of the faces of the posts.

11. Posts in mounds will require to be four feet four inches long,
in order that they may stand twelve inches in the solid ground, two
feet six inches in the mound, and ten inches above the same. The
top is to be bevelled to turn rain.

12. If a township or section corner, in a situation where a bearing
tree is not to be found within a reasonable distance, shall fall in a
ravine, bed of a stream or in any other situation where the character
of the locality may be unfavourable to the planting of a post or the
erection of a mound, the surveyor will perpetuate such corner by
erecting a witness mound af the nearest suitable point, the
post in such witness mound being marked W. M. with a knife or

DinAcram N¢? 3
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scribing iron. The bearing and distance of the site of the true
corner from such mound are to be marked on the post with red
chalk and entered in the field book together with all other particu-
lars connected therewith. Attention is to be paid to the fact that
the bearing is to be taken from the mound to the corner in the case
of a witness mound, whilst it is to be taken from the corner to the
tree in the case of a bearing tree. A witness mound will be in form
a cone, six feet in diameter and two and a half feet high ; the earth
will be taken from a circular trench of fifteen inches wide. (See
Diagram No. 5.)

13. In projecting the standard meridians and parallels and town- Izon posts
ship outlines, iron posts will he placed at every township corner. foﬁrcgsh?;

14. The iron post is a pointed iron bar, five feet long and 12 inches corners.
square, or an iron tube of the same length and 18 inches in diameter. Dimensions
It is driven perpendicularly with a sledge to within ten inches from ©°firon posts.
the top, and the appropriate marks and numbers, as hereinafter
directed, are cut thereon with a cold chisel.

15. The mounds in connection with iron boundaries, instead of
being thrown up around the corners, will be so placed that the bars Iron posts in
will stand precisely at the northerly angle thereof. (See Diagram Mounds.
No. 4.)

16. Except on correction lines where the mound will be so placed
that the iron boundary will stand precisely in the centre of the Iron poRiein
north or south base as the corner may be intended for the township eorrebtion.
south or north of the road allowance. Hbeery

17. Should the site of an iron bar corner fall in a place where no
mound can be erected, a wooden post, of the ordinary dimensions for Wooden post
section corner, shall be planted twelve inches from the iron post on {0 Dbe planted
the side where the mound should stand; such post to be marked (O UG I
L. B. The position of the iron post is besides perpetuated by bear- Bosre s an
ing trees or a witness mound as directed above. mnound:

18. Boundary stones or posts will be marked to indicate the corners
they may be intended to represent, in a manner corresponding to Boundary
that shewn below, and, as stated in clanses 9 and 10 above, are to be {o%nershow
80 placed that their angles will be in the directions north and south,
and east and west, except on correction lines where they will stand
square with the lines.

19. On township corners, the upper figure on a given side will

indicate the township and the next one the range, as for instance : Township

For the corner between townships 5 and 6, and the
3rd and 4th ranges.

20. On all other section corners, either on town lines orin the =
o 5 Wk 0 9 . : Section
interior of a township, the simple numbers of the sections will be Zorners.
placed upon the corresponding faces of the post, and in addition, on
a certain one of the sides thereof will be marked the number and
range of township, as for instance :

For the northerly corner between sections 34 and Section cor-
oK s x ner on north
35, township 5, range 4. et G s o
township.
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For the easterly corner between sections 24 and
25, township 6, range 4.

Section cor-
ner on east
boundary of

township.
S
2 L : e
b1 ,p/ X Tor the corner between sections 15, 16, 21, 22,
Section cor- U ’
ner /e n- N/ township 6, range 4.
terior of a V‘}' P 0 PY 8
township. K
Sk
> <
i ines ar xclusive-
Township 21. The corners on correction lines are to bg ma'l&?sdo(f}‘if)e i
gornerson ]y for the townships and sections on the 1'Qsl)ecm obilr of ot
i:;);g:cbion allowance. Township corners will l}zwe the numbe i lnorth i
‘ the west side, the number of township and mnge‘ ontl Jseide - posté
for posts north of the road allowance and on Ll_l(i Eou 111,.1(0(1 B
south of the road. The letter R for road will be mz:
two other sides, thus :—
M
2 10
- ] : v i ‘ange 5
Lamnehip th I R Tor south-east corner of township 3, rang
corner nor }{
of the road '\
allowance. =
S 'ner of township 6, range 5.
Township IAXXX E{]R For the north-east corner o )
corner south -
of the road S
allowance. S

A

i 's of sections on the east
i sners will have the numbers o :
mer o corre e e Rt «ds the road and the number of
ner on correc- and west sides, the letter owards e
faney township and range on the other side, thus :—

VILVII

For the southerly corner between sections 3

Section cor- : . ‘
: and 4, township 7, range 7.

ner north of

AI[_>_<:IIII
=

the road
allowance.
m .
"ner stions 32
Section cor-  mxXX| X |XXx11I For the northerly corner between sectio
o ¢ o N
A =] and 33, township 2, range 6.
e =
allowance. <
=)
st prinei eridian, the
21 from the first principal m
Marks of 23. In' ranges numbered e

Y 1 after
boundaries in Jetter W or B will be marked on the post 1fftetl gl
bered from  range, to denote that it is west or east of the m

LB Y)

, as for

bered from
the First Prin-
cipal Meri-
dian,

instance :—

156

0 For the township corner between townships 5
and 6, and the 3rd and 4th ranges east of the first
principal meridian.

& |
\\ 19
4{{,\ $
For the corner between sections 10, 11, 14, 15,
A4 township 7, range 4 west of the first principal
A4 ¢ meridian.
N
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24. The figures on the trees and posts are to be cut mneatly and
distinctly with a knife or scribing iron, which is to be kept in good
order by a whetstone and small file carried for the purpose. The
marks on iron posts and stone corners will be effected with a cold
chisel. The Surveyor will be careful to provide himself with thege
very indispensable implements before leaving for his survey.

THE FIELD BOOK,

1. The first page will give its title, shewing the nature of the or the Field
survey, by whom surveyed, and the dates of the commencement and Book.
the completion of the work. The second page will contain the
names and duties of all assistants, and wherever a new assistant is
employed or any one changed, an appropriate entry thereof with
the reazons therefor will be made in the field book previous to
entering any notes under the changed arrangements. The third
page will contain a skeleton diagram, with each section or traverse
line numbered to correspond with the page of the notes.

2. The field notes must be a faithful, distinct and minute record
of everything officially done and observed by the Surveyor and his
assistants pursuant to instructions, in relation to running, measuring
and marking lines, establishing boundary corners, laying off road
allowances, &c., and present, as far as possible, a full and complete
topographical deseription of the country surveyed.

3. The field notee of every section line surveyed, whether in lay-
ing out the blotks or in the sub-division thereof, must be complete
in themselves, ar.d be laid down on a separate page, as illustrated
by the specimens notes. (Page 16.) The following abbreviations of
words, but no others will be allowed in the notes, that is to say :

“Sec.” for ¢ Section” “in diam.” for “in diameter,”’ © chs.” for Abbrevia-
“ chains,” “lks.” for “lnks™ “ dist.” for © distance” or “distant,” tons.
“Tp.” for “ Township,” “ R.” for “ Bange,” “ W.” for * West,”
“N.” for « North,” “S.” for « South,” “B.” for “ East,” and
“P.in M.” for “ Post in Ateipel™ B I, GELP Ty “ Bearing Tree,”
“W.M." for “ Witness Mound,” and “ I. B.” for * Iron Boundary.”

4. The field notes are to give the following information in relation
to the survey :

5. The length of every line run, noting all necessary offsets
therefrom, with the reasons for the same.
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6. The kind and diameter of all ¢ bearing trees” or “witness
mounds,” with the course and distance of the same from their
respective corners.

7. The character of corner boundaries, whether iron, post, or
stone; if indicated by stone mound the fact to be stated.

8. The distances at which the line first intersects, and, also where
it leaves settler’s claims or improvements, lakes, ponds, rivers,
bottom lands, swamps, marshes; also, the beginning of ascent, the
top and the foot of descent, of all remarkable hills or ridges, with
their estimated height in feet above the bottom lands near which
they may be situated. Enter in the field book on the page where
a stream, lake or pond is crossed, the data used for ascertaining the
distance across it.

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

5 10. Whether the surface of the country is level, rolling, broken or
illy. Z

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

12. Careful returns and separate report are to be made of all im-
provements made by settlers, entering the names in full of the par-
ties who have made them, giving a description of the position, area
and nature of the same, including an estimate of their value.

13. If in timber, the kinds, quality and average dimension thereof.

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

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

16. The field-notes must be distinctly and neatly made out in
language precise and clear, and their figures, letters, words and
meaning, are always to be unmistakable.

17. Besides the ordinary notes taken on the line (which notes
must be always written down on the spot, leaving nothing to be
supplied from memory), the surveyor will subjoin at the conclusion
of his field notes, in a concise report, such further description or
other information connected with the area surveyed, as he may be
able to afford, which may be useful or necessary to be known,
giving a general description of the character of the country, its soil
and geological features, timbers, minerals, waters, &e.

18. Following the field-notes, the Surveyor will make affidavit as
to the accuracy thereof according to the form below.

(Llorm of Affidavit.)

I, A.B,, of the of , Dominion Lands
Surveyor, make oath and say that the foregoing field-notes are correct
and true in all their various particulars, to the best of my knowledge
and belief. So help me God.

(Signed) A.B.

Sworn before me at

}J.P. or Commvissioner (as the case may be).

this of IS

Field notes to
be distinct
and neat.




SURVEY OF THE STANDARD MERIDIANS AND
PARALLELS FORMING THE OUTLINES
g OF BLOCKS.

A block is to be of the dimensions embracing four townships in
longitude and the same in latitude, or sixteen townships in all.

In accordance with the system of division prescribed by law for
Dominion lands, its eastern and western exterior boundaries are
broken lines, each consisting of two meridians separated by the
“jog” on the correction line. The northern and southern limits
(base lines) are parts of a polygon described on a parallel of latitude,
by laying off, as chords thereto, the successive township sides, form-
ing, as the case may be, the northern or southern outline of the block.

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

The Surveyor will invariably close his block on the correction line,
projecting first the part on one side of the correction line and then the
other half of the block. The north and south error in closing is to
be divided equally between the two quarter sections north and south
of and adjoining the correction line. In order to correct for it and
to prevent the accumulation of errors, the Surveyor may deviate
the two base lines of the next block equally and in opposite direc-
tious, 8o as to effect the required correction at the end of the four
ranges. Supposing, for instance, the two quarter sections adjoining
the correction line to be each 20 links short, the closing error might
be corrected in the next block by deviating each base 21 seconds, the
north base to the north and the south one to the south. It does not
necessarily follow that the whole amount of the closing error is to be
corrected for; the Surveyor should take into account the probable
cause of the discrepancy and correct only for such part of it as he be-
lieves will best ensure the closing of the next block. The jog on the
correction line is to be left such as found, unless it should show an
error of more than one chain and fifty links in the lines of the last
block, in which case they would have to be re-surveyed. Thelimit
allowed for the north and south closing error on the correction line
is also one chain and fifty linlks.

The block surveyor will mark on the correction lines only the
township corners; all other posts are to be planted by the surveyor
of township outlines:

When it becomes necessary to deflect the base lines for placing
them in their proper latitudes, such deflection, unless instructions to
the contrary be received from the head office, shall not exceed two
minutes, and shall be carried to such a distance as to effect the re-
quired correction, except in closing on a principal meridian, where
the last township corner is to be 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,

The method of establishing the lengths and directions of the lines
of the survey is to be the following :—
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All lines are to be twice measured. This shall be effected by
having two sets of chainmen, using Chesterman’s continuous steel
band chain. The leading one to be of the length of a standard
Gunter’s chain ; by it are to be kept all topographical and other
notes, and posts planted. The following chain, to be used solely as
a control, is to be a 100 feet chain.

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

Where the surface is so broken or uneven that it would be un-
reasonable to expect such accordance, and therefore, in a still greater
measure, to look for any proper approximation to the absolute
length of the interval chained, the Surveyor, while continuing to
establish the direction and carry on the production of his line in the
usual manuer, shall have recourse to such application of trigono-
metric methods, for obtaining the distances along it, as his judgment
and the necessities of the cagse may lead him to employ.

The Surveyor shall have a standard chain with which the field
chains are to be frequently compared. It will be tested at the Do-
minion Lands Office, and the temperature of comparison noted. As
every ten degrees Fah. more or less heat would give to measure-
ments a corresponding increment or decrement of somewhat more
than half a link to the mile, and that in the North-West Territory a
season of field work, extending from early spring to beginning of
winter, will include variations of temperature covering a range of
at least 80 degrees, and sometimes 100 degrees, the side of a block
chained in July or August might, from this cause alone, differ from
that of an adjacent one measured in November, fully a chain.

In ordinary summer weather, however, the corrections for tem-
perature 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
coffect it would then go to aggravate. That in another case, further
on, it might tend to counteract these, would not lessen the inaccur-
acy of position of the boundary monument planted under the first
condition.

The surveyor will, therefore, apply this correction for all varia-
tions of 10° and over, from the normal temperature of 60° for which
the chains are compared or adjusted to standard. This he can con-
veniently do, by allowing half a link to the mile for each ten
degrees Fah., not attempting to note or estimate the temperature of
his chain to less than ten degrees. This will keep his corrections in
the convenient form 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 derange-
ment and injury, it is therefore extremely difficult for the Surveyor
to obtain even a rough approximation to the temperature of his
chain. By repeating at convenient times, and under varied condi-
tions, the experiment of placing a pocket thermometer on, or in,
the grass or brushwood, as nearly as possible, similarly to the aver-
age position of the chainduring the trial, and comparing the tempera-
ture attained by the thermometer so placed with that of the air, or
indicated by a thermometer attached to the leading end of the chain,
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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 estimat-
ing the temperature of the chain from that of the air at the time.

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

Steel band chains are very liable to break; this fact cannot be
impressed w00 strongly upon the chainmen. In case such an acei-
dent should happen, the Surveyor ought to be provided with a small
steel punch with sharp edges, a few copper rivets and some brass
plates cut to the width of the chain. Holes can be punched through
the steel band and the repair effected with two fish plates riveted
together with the chain.

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

In using his clinometer, the assistant will stand at one end of the
slope, one of the chainmen standing at the other end, and he will
sight through the instrument to some part of the chainman’s body,
tne height of which shall have been previously ascertained to be the
same as the height of his own eye. Such point will easily be found
by using the clicometer at zero, the assistant and chainman stand-
ing close together and on the same level.

The field-books supplied to Surveyors contain a table of the correc-
tion per chain for given angles of slope, and also a form for apply-
ing the corrections to the chainage. The first number to be entered
in this form is the length, in links of the chain used, of the quarter-
scetion to be laid out. When the chain can be adjusted for length
it is adjusted so as to be standard at 60° Fah.; the number to be
entercd is then the theoretic length of the quarter section, forty chaing
or forty-one chains as the case may be. When it cannot be adjusted
the Surveyor ascertains its length at 60° Fah. by comparison with a
standard, and computes the number of links of Ais chain required to
give, at the above temperature, the proper length to the quarter-
section. With a chain too long, the number of links will be less
than the true length and vice versa. This number being entered in
the field-book form, the corrections for slope will be written under-
neath; they are in all cases to be added. The correction for tem-
perature, one-quarter of a link to the quarter-section for every ten
degrees Fah., is to be entered next; it is added when the thermom-
eter is below 60° and subtracted when above the same.

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

It will be seen that the distances for the topography, being
entered as found in the field, will be in error by the amount
of the correction to the chainage. However, this quantity being
gencrally small may be neglected.

The method of chaining along the slopes and correcting for incli-
nation, will be applied only with the Gunter’s chain, by which posts
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are planted and boundaries ascortained; the 100 feet chain, being
solely as a control, will be used in the ordinary manmer, breaking
chain when its full length cannot be levelled.

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 a micrometer measurement, so
as to conform to the principle of double independent chainage.

If a second triangle be adopted, having the side to be calculated
common with the first triangle, it will be sufficient to set up the
ingtrument at both ends of this side; any error in the angles would
be shown by the calculation.

Should the extension of a block line be hindered by a largelake
or deep marsh impossible to traverse, the Surveyor will pass round
the same projecting for the purpose the adjacent township lines. In
working round in this way to arrive at and talke up the continuation
of the block line on the opposite side of the obstruction, the Surveyor
will regularly post off and mark out all township, section and quarter-
gection corners on the several lines, reporting the circumstance
fully and sending all the field-notes of such additional worlk, forward
with the returns of survey.

Instruments.

The surveyor in charge shall have a reiteration transit theodolite,
with a six-inch horizontal circle reading by three verniers to !
0°.004, and a three-inch vertical circle with two verniers to 0°.02,
ag a finder for stars in day time.

The telescope has an objective of one and a half-inch diameter,
and nine-inch focus, supplied with direct eye pieces of powers equal
o 12, 18 and 32 for terrestrial work, and a diagonal eye piece with
powers of 30 and 60 for star work. In using his instrument, the
surveyor should always employ the highest power compatible with
satisfactory definition. The instrument is provided with three ver-
niers because, by reversing the telescope and turning the azimuth
plate 180°, readings will be obtained on the same object, at six
equidistant points of the circle, thus tending to eliminate periodical
errors of graduation to the same extent as an instrument having six
verniers.

The degree is subdivided decimally, instead of, as usual, into
minutes and seccnds, in order to facilitate the taking of a mean of a
number of readings of the three verniers, and to lessen the chances
of blunder, in so doing, by substituting the more familiar process of
division of quantities counted by tens to the less familiar one of
dividing quantities counted by sixties.

A small magnetic needle, attached to the instrument, is useful to
find stars in daytime, when the Surveyor may happen to be else-
where than on a line of known azimuth.

The assistant will be provided with a reiteration transit having a
four-inch horizontal circle reading to minutes or to 0°.01; it will
be used for measuring the angles of small triangles, laying out offsets
for passing obstacles on the line, measuring the bearings of witness
mounds or bearing trees, giving to the axemen the direction of the
line to be opened out in the bush, and generally to do whatever
will be done with sufficient accuracy and more conveniently than
with the larger instrument used in the production of the line.

For his astronomical work the Surveyor must be provided with a Pocket chro-
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sidereal pocket chronometer or watch conforming in quality and
performance to what is here set forth as desirable for the purpose.

For use in this service a watch with good lever escapement is to
be preferred to one with chronometer escapement; the latter is not
so well fitted to withstand the unavoidable vicissitudes of rough car-
riage while the wearer is jolling over lumpy prairvie in a waggon,
riding on horseback, or climbing over the trunks of prostrate trees
in a windfall. In jumping down from one of these, or from his
saddle, the escapement is very liable to catch and in so doing inure
the point of one of the fine scape wheel teeth, rendering the watch
useless till repaired by skilful hands.

The best suited to the purpose is a well-made lever watch having
a compensation balance that has been subjected to trial in tempera-
tures of opposite extremes, say freezing and 80 Fah., and carefully
adjusted to good performance in both, and with good hard Berguet
hair spring, well coiled and properly pinned, that is to say, being,
by trial, in conjunction with its balance, fastened at such pnints in
its length, and given such initial and terminal curves, as to insure
isochronal vibrations of the balance.

This may be tested by varying the conditions of resistance to the
driving power, which may be conveniently done by varying the
position of the watch so as to produce changein the length of arcs,
of vibration.

A watch will be approved which will have included in a range of
5 seconds all the differences of daily rate that would occur in running
it for twenty four hours in each of the six positions—flat on back,
in face, on edge XII up, VI up, IIT up, IX up.

Directions.

The directions of the east and west exteriors of a block being
throughout coincident with those of meridians, their azimuth is con-
stant ; but, on its northern and southern outlines, consisting of the
four successive chords to a parallel of latitude that are formed by
the bases of the townships standing on that parallel, the azimuth
varies with tiie progression along a chord from one corner of a town-
ship to the other, because the direction of the line is the same
thioughout, whilst that of each successive meridian to which it is
referred differs from the direction of any proceeding one by the
amount of their convergence.

Reckoning azimuth from zero at the north point round through
east, south and west,—90°, 180° and 270°,—and representing the
convergence of the two meridians forming the east and west outlines
of a township by C, the azimuths of the chord forming its base
would, at each successive section corner, beginning at the eastern
corner of the township, and going westward, be 270 + &, 270 + &,
270 4 77270 — &, 270 — G, 270 — . The deflection angle between
a chord produced and the next one equalling C.

The quantity given in the accompanying geodetic tables Nos.
IIT and IV, under the heading of «chord azimuth,” is equal to
90° — ¢, which subtracted from 360° gives the ahove quantity
270° 4 §. C is given in those tables under the heading “ Deflec-
tion.”

The reference of lines to an astronomic meridian, in order to
obtain their direction, or to check the accuracy of their production,
shall, as a rule, be made by observations on Polaris.
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The telescopes used being amply powerful to show stars of the
second magnitude within a few hours from noon, and stars of the
third magnitude in twilight when it is still clear enough to read
the graduation, the observations will be taken in day time, when-
ever practicable,

Besides avoiding the errors peculiar to all artificial illumination,
and likely to be specially developed in the case of field work in
unsheltered positions, and with light from reading lamps held by
hand, inconstant in direction and unsteady, daylight observations
have the advantage that they are conveniently made with the instru-
ment al one of the stations for the ordinary production of the line,
and during its progress, without materially, if at all, interfering
therewith. Day observations also give the Surveyor more time in
evening in camp for their reduction, and for checking his own and
his assistants’ work generally.

In observing for azimuth, the Surveyor will adopt the following
programme :

The instrument’ being in the position which places the vertical
circle to the observer’s right hand when looking through the tele-
scope, it will be directed to the reference object and the verniers
read, then to the pole star, noting the time of pointing and the read-
ing of the verniers. The level of the azimuth plate is read or the
inclination of the horizontal axis measured with the striding level.

Reversing the instrument by revolving the telescope and turning
the upper plate 180° in azimuth, so that the vertical circle is now to
the left of the observer, the telescope is directed to the pole star, the
level recorded and readings taken on the reference object, as before
reversal.

In strong daylight, the Surveyor will experience some difficulty
in finding Polaris, unless his telescope be in the precise direction of
the star. He will readily place it so by help of the quantities given
in table VI. Its use does not require any explanation,

In making these observations, as in angular measurements
gencrally, care should be taken when turning the instrument in
azimuth by hand, to wuse the same forward or backward
motion throughout for every pair of pointings in same
position, the angle hbetween which is intended to be read
on the horizontal circle. This tends to obviate the effect of
any yielding in the instrument stand to that part of the impulse of
revolution that passes down through the foot-screws to the stand
head. In some much-used forms of stand this occurs to a motable
extent, and as there is no certainty that in springing back, or
‘“untwisting,” the stand resumes exactly its original position, serious
errors are to be apprehended in its use, unless the utmost care is
taken. 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 turn stiffly in the nut.
Tiven though this may entail more rapid wear of the screws, and be
less convenient to the observer in bringing quickly, and with nicety,
his level bubbles to their desired position, the certainty that it
ensures warrants it.

The tangent screw should always be turned so as to push against
its counterpoise spring; because in turning in the opposite direc-
tion, the spring might fail to bring back the azimuth plate imme-
diately and do so during the interval between the observation and
the reading of the verniers. Should there be any drag of the

Verniers, this will also prevent it affecting the measure, as the

motion would always be in the same direction.

Programme
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If any accident has occurred to a three-vernier ingtrument, and a
two-vernier instrument has to be used, then, after the two observa-
tions ay above, a third should be made, shifting for the purpose the
lower limb 90° in azimuth, if the instrument be a repetition one;
120° by lifting it off stand, and changing foot-screws one interval
round, if it be a reiteration instrument, 7. e., has no motion of lower
limb.

The reference object for azimuth work, whether in the daytime a
picket on the line, or at night a bulls-eye lantern, should be, if pos-
sible, at least half a mile from the observer.

Such a lantern having to slide on over the lens a tin cap, across
which there is a vertical slit having an opening in width of about
quarter of an inch, makes an excellent reference object.

In the case of night observations, the angle between line and

- reference object is to be determined before observing, and not to be

Surveyors to
observe for
azimuth
every clear
day.

‘Watch error.

Value of one
division of
the level.

Formula for
azimuth,

left till morning, thus subjecting the reference object to accident or
removal.

Surveyors are expected to observe for azimuth every clear day.
With proper care in transporting the instrument, the levels will
seldom get much out of adjustment and then the complete observa-
tion for azimuth as above does not require more than ten minutes;
generally it can be done without interfering with the work on the
Lne. The reduction will take about fifteen minutes, Itis hoped
that with the forms and tables supplied to surveyors, the work has
been made so short and easy that no objection to the frequency of
observation should fairly exist.

The watch error is required for the reduction of the observations;
it may be found very simply, when on the line, by placing the tele-
scope in the meridian and observing the transit of a star. The time
thus deduced is sufficiently accurate for the purpose.

When not on the line, the transit of a star through the vertical of
Polaris may be observed, and the time found by following the direc-
tions given in the explanation of table VIL. The observations for
time are entered in the form at the end of the book of record of
agtronomical observations.

The value of one division of the level is also required for the
reduction of azimuth observations. To obtain this. the levelis placed
on the azimuth plate parallel to the plane of revolution of the tele-
scope, and a rod with two marks upon it is placed vertically at a
certain carefully measured distance from the instrument and in the
direction of one of the foot serews. The bubble is brought, by turn-
ing the foot screws near one end of the tube, and the telescope
directed to one of the marks on the rod and firmly clamped. The
front foob serew is then moved until the telescope be directed lo the
other mark and the displacement of the bubble noted. The differ-
ence between the inclinations of the level in the two positions will
be deduced from the distance of the rod and the interval between its
marks; dividing it by the number of divisions of displacement will
give the value of one division.

Surveyors are at liberty to use any formula or process for reducing
their observations, but, as forms and tables could not be prepared
for every method, the following formula has been adopted ; for con-
venience, with regard to future reference, it is desirable that all sur-

veyors should adopt it:

Tan P., sec. ¢, sin Z.

T = 2N o
an 4z 1—tan P., tan ¢, Cos t.
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where P, i > di i
i @. ¢. are polar distance, latitude
In the form of record of astr i

‘ onomical observations (s

;ghie;?é‘sc'li ‘altm} ? represent the positions of the instg-u?le%a;ﬁgtzggl)é

L Olb j(écet le I% EIC hIE is for horizontal circle reading;’ R. O
! Ject; Lv. A. right ascension, and Az. azimuth, 7

ofIL{lfénl esexllblng by W. and E. the readi,ngs of the west and east end
evel, the level correction will be equal to the inclination b

and hour angle respec-

[} (W.—E.) X value of one division

mlﬂti.pliodbby ;ﬁe inclination factor.
) 18 to be added to or subtracted from the
C t mean H. C. d-
i;?l%ego V?’l%zs;grz};zgz lfhgo sz}z(‘y, agdedb when the west sid(e)a ?s‘ h?gl}lm(()jl‘
o 1 " than Y, and subtracted when small
ang‘l}::l lgﬁ)ai; gck:s[x?p‘;)fii:glli;oi;x is given for every tentherciay in the
ngehltlfor e o d;}ez/ors, an interpolation at sight will
e logarithms of secant i i
th(raJj lrlxorthbside of eve:y s:ct?o[ﬁ Selh el T
e subtraction logarithm is found in t i
1 able XIT, us
;%Afglergogapthm of “tan P, tan @, cos £.” The ’c;ﬁgsai:éignumlent
; 5, 18 to be added to the logarithm of ¢ tan P s?e o £
Wbezn t 18 comprised between 0" and 6" or 18" and 24" : (t3; e
suT ttl'acft;eld when ¢ is comprised between 6" and 18 Ll
o 21 o ILOV\'nng: examples, one in each quadrant of a revolution of
Eg %s ar, will show how the calculation is to be made: S
e g%uzred for the 6th July, 1880, at a point on the 6th base
e ownships north of the 49th parallel, the azi h‘
ris for hour angles of 2" 10m, 9% 32m 16+ 4 4n. ani 10 e OF
5 :

For ¢ = 2h. 10m,
5 For ¢ = 9h, 32m.
Tan P, (annual table), 8.36640 8.36640 8.36640 8.36
e h A . 36640
- ¢ ¢, (table V), 0.19877 Tan ¢, 0.08772 0.19877 0.08772
nt 7302: ;
5 9.73022 Cos ¢, 9.92603 9.77946 9.90235
8.29539 8.38015 o
3 8.34463
Subt. log (table XII), -+ 0.01030 0.00976 -
Tan az =
5 8.30569 Az = — 1,1581 8.33487 Az = —1.2386
For ¢ = 16h, 44m. For ¢ = 19h. 52m.
Tan P, (annual table), 8.36640 8.36610 8.36640 8.366
- b 36640
:: ¢ ¢, (table V), 0.19877 Tan ¢, 0.08772 0.19877 0.08772
n ¢, ]
b 9.97567 Cos ¢, 9.51264 9.94593 9.67161
8.64084 7.96676
A 8.51110
Subt. log (table XII), | — 0.00400 =+ 0.00576 o)
Tan Az =
y 8.53684 Az = 19715 8.51686 Az — 4 1.8329

Tho log. tan. az. is transformed into logarithm of the arc by add-

ing log T, (s idi i
portionga ’ p’ar(t:.e page 27) thus avoiding the calculation of pro-

Reduction of
azimuth ob=
servations.
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SPECIMEN OF RECORD OF

Place, 45 chs. E. of N.E. corner Sec. 81, Tp. 28, R. 17, W. of 2nd M.

g Chronometer Horizontal circle reading.
= Time. A. B. c.
R. 155, @) 173.082 080 084
e T e
Polaris. [[BEN63 N0 83.445 443 447
L. | Polaris. 385638 473 475 477
1890, 173.079 082 084
Chr, Time. 1» 58 o 1356838 Tan. P.
Chr. Error. — 2 13 — 2 13 Sec. and tan. ¢
Sid. Time. 13 il i 13 54 20 Sin. and cos. t
Polaris R. A. 1 15 43 Ity 2B Sum.
t 12 35" 29 I28S Bl Subt. log.
Tan. Az
Log. 792. 2% 8H9E8NT3 Distance of Log. T.
back picket =5365¢hs
Log. tan. corrs [ 5 : 68 904 Log. Az.
Log. distance, 1.80380 Az,
Log. offset. @, 39U 6 7 H. C. R. on star.
Offset in inch. 2.46 True North.,
Table of inclination factors. H.C.R.onR.O.
‘ Azimuth R. O.
| No.of Hour angle of Polaris.
TownshiD| g op 94n | 3h or 21h | 6hor 18h|Ohor 15h| 120 | Mean.
0 1.20 1.18 1.15 112 110 | Az by account.
20 1.28 1.25 1.23 1.20 1.17 Correction.
40 1133 1.34 1.30 1.28 525
60 1.46 1.42 1.39 1.36 1.33
30 1.56 1552 1.49 1.45 1.42

27
AZIMUTH OBSERVATIONS.
Date, 21 July, 1881. One division of level — 0:0011
Level Level Mean Corrected
W - E — Correct. J50 (63 18, mean H. C. R.
173.0820
10.2 8.5 83.4450
o 83,4469
11.3 7.4 4750 .4769
173.0817
8.36465 8.36465 8.36465 8.36465
0.20533 0,09855 0.20533 0.09855
9.18811 9.99477 9.22454 9.99381
7.75809 8.45797 7.79452 8.45701
— 12
— 1226 Table of log T.
7.74580 7.78226
Tan. Az. g.
1.75812 1.75812 e |
9.560392 9.54038 il 1.7581?
8.045 1
0.3191 0.3470 LT 8
207 38
83.4469 83.4769 259 o7
.299 06
83.1278 83.1299 989 05
y .366 04
173.0820 173.0817 .391 03
415
89.9542 89.9518 435 0
01
454 0
89.9530 479 0
o0 75799
89.9502 .505 98
.519 ol
.0028 539 96
% 95
544 94
556 93
D67
92
579 91
: 588 90
598 89
608 P
617 87
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The azimuth by account, when the R. O. is one of pickets on the
line, is the theoretic azimuth of the line at the place of observation.
The direction of the line is corrected by placing the instrument a
certain number of inches from its former position at right angles to
the line. This offset is found by multiplying the distance of the
back picket by the tangent of the correction.
Record of The observations will be entered in the note boolk of astronomi-
azimuth ob- " a1 observations at the time they are made, the calculations made
be part of the gjther in pencil orin ink, and it will be sent in as part of the returns
returns. ;
of survey. No copy will be accepted.

Production of Line.

Only one flag- In producing the line the Surveyor will employ but one flagman,

‘e“n‘}glggé’g. a forward picketman; a back flagman is not necessary, as the Sur-
veyor can have left by his men at each of his instrument stations a
picket which he can set himself before leaving it.

Pickets. Perfectly straight pickets are not indispensable; a part of the
picket, exactly in the line, is indicated by some visible mark and
only this part used in the production of the line.

The flagman carries an ordinary surveying picket, about nine feet
long, and terminated at the lower end by an iron point exactly in
the axis of the picket. A small bubble, placed atright angles to the
axis would be a valuable adjunct to ensure verticality.

Production of When the flagman comes to the place where a new station is to

RSl be established, the Surveyor will give 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, will be placed at the point determined
as above and at right angles to the line. In all subsequent opera-
tions, the picket will be held on the slab, and its position marked
with a pencil. :

In setting a point forward on his line, the Surveyer will be care-
ful never to do it in one position only of his instrument; in all
cases, first making his back and forward sights circle right, then
reversing his instrument, repeating them circle left, and having hig
flagman so instructed that the latter shall consider he has to make
in each a separate and independent setting of his picket between
which, if there be any difference, the Surveyor is carefuly to mark
the middle-point. Then the process is to be once repeated, so that
there shall be two pointings 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 to
be observed in offsetting the line to get past long reaches unfavor-
able to chaining or triangulation.

It will be seen that theslab ought to be’of such a length as to
allow play for collimation.

S estion The deflection angles at township corners on the base lines can

e onrnea be turned off without any reading of the graduation, by using the

off by deflec- « deflection offset ” given in Table IIL. This deflection offset is the
length, at the distance of one chain, of the tangent of the deflection
angle, or the angle between the chord forming a township side and
the next chord. When the Surveyor comes to a township corner,
the last picket before the cormer is placed south of the line, at a
distance equal to the deflection offset of Table IIT, multiplied by the
distance from the corner, and the instrument, instead of being set
up over the point previously ascertained, is placed north of the line,
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at a distance equal to the deflection offset multiplied b g
of chaing between the instrument and the cormla)r. Tg:) tililrfeni‘sl,r?l?:xll
produced from the back picket in the ordinary manner.

Supposing, for instance, that it be required to turn off the angle
at a township corner on the seventh base line, the back picket being
12 chains behind the corner and the instrument 15 chains beyond
the same corner. The picket will be planted at 12 X 1:501 or
18:01 inches south of the line, and the instrument set up at 15 X
1,501, or 22'51 inches to the north.

At the corners of the block, the Surveyor will turn the required How to turn
angle approximately, and the flagman will hold his picket at the o aoehoRg
point determined, while the Surveyor measures accurately the angle =
thus turned off, in the manner explained below for measuring the
f'nglos of triangles. If the angle is not what it should be, the direc-
nlé);ltosf; att}iagnlfne will be corrected by offsetting the instrument at the

Should the corner fall in such a place that the angle could n
turned off correcily, as for instancle at B (Fig. 1), onge of the sta’?if)rg:

B C D

+A

E 180}, L

C being too near the corner, the Surveyor will hav g

proximately turned off by his assista);lt with thee;r};Z?lnﬁ“?ni?tB;npd

measure the angle £ 4 (. He will then set up his instrument at

C, determine approximately the next station D. and measure

A CD. The sum of the two angles K A C, and 4 C D, should

be equal to 180° plus the angle to be turned off at B. The error. if

any, is corrected by offsetting the instrument at D. ;
In cases where a triangulation would be necessary.

would be the scheme of direction readings at a station

triangles. Taking the stations as bearing on one side of the chain e

the odd numbers 1, 3,5, 7, &e., and on the other the even ones 2, 4

6, 8, &c., and assuming for instance the observer to be at Station 6,

and representing by the letter r the respective azimuthal cirele

readings, corresponding to the successive pointings on the station

der n S . .
;lvl:)u(i(li l\)7&;11:0_% number the letter is placed, the series of readings

the following Scheme for
in a chain of jfiangula-

Ste.  St3. Sts.  Str.
Qircle R r IS E O S TR S 14

i« 1143

13 L

13 «

()

r r s
4 3 T's L Ty Tg Ty

Representing the sum of the readin
]e:tter‘r, with the subscript number o
direction reading for each, would, re
similar subscript number, be—

gs on such slation by the
f that station. The mean
presenting it by letter d with




Monthly Re=
ports.
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o |’ il
ds =_1_4_J8FL‘%, ds = 12, ds = s &e, &o.

And for one of the triangles 3...4...6 the angle at station 6, between
the directious 6 to 3, and 6 to 4, is 3:6:4 = d4 — d3.

The directions of the diagonals 6...3 and 6...9 are taken but once
in each position, because they are not intended for calculation of
sides, but only to serve where a gross error may have oceurred, such
as sighting on an object not a station, in detecting by combining
therewith the various directions involved, at what station the error
has been committed.

Great care should be exercised in setting station poles, to place
them truly over their central marks, and in making them securely
and exactly vertical; also, in centring instrument over these station
marks when observing. Any neglect in this respect completely
neutralizes the approximation to accuracy that is aimed at by the
reiteration of the angles laid down in the programme.

Reports and Returns.

Block surveyors shall send reports of progress at intervals as
nearly monthly as circumstances will allow ; such report to be accom-
panied by sketches on the scale of 6 miles to the inch, shewing in
red the lines run up to date, the deviations of the base lines, the
depth of quarter sections adjoining the correction lines and the length
of the jogs on correction lines. The general character of the sur-
rounding country shall be indicated by the following tints :

Bush,—green.
Prairie and bluffs,—small patches of green.
Prairie,—blank.

They will also inform the township outlines surveyors, working
within their blocks, of the depth of quarter-sections adjoining the
correction lines, the length of the jogs on the correction lines
and the deviations of the block lines.

The final returns of the survey will consist of—

1. A diary for the time the Surveyor has been employed.

2. A general plan of the survey, on the scale of forty chains to the
inch. It will show all the topographical features of the country
crossed by the block lines, as referred to in the ficld-book, 80 as to
give the best idea of the character of the country. .

The features of the country are to be represented on the plan in
manner following, that is to say :— :

Bush,—a wash of light green, without any imitation of trees.
“

Brulé,—a wash of light brown, ¢
Swamps,—a wash of light yellow, with small strokes of green
representing reeds, &c.

3. A copy of the field-notes.

4. The record of astronomical observations.

5. The formulas of oath for chainmen, duly sworn to.
6. A general report of the survey.

SURVEY OF THE TOWNSHIP OUTLINES.

Instruments.

The instrument to be used for th
sl s 1 or the survey of the township outlines D
shall be a transit theodolite with a vertical circle, both cirpcles read- messtc'g’g‘tégg-“

ing at least i ! .
he%:d oﬂ%zéz, to minutes. It shall be inspected and approved by the

Method of subdividing Blocks.

In subdividing a block i i i
g into sixteen townships, the Surveyor will, Subd
< . . 3 = 1 1

unltj,sz otherwise instructed, commence at one of the townshigcorners’ of  blooicto
a 0}11 , bear the east end of the block, (See Fig. 2.) the base lines.
b Le will carefully measure one or two miles of the base before

1(ig'm_mng the subdivision ; this will enable him to compare his
(¢ %mmgtflmth that of the lines previously run.

rom the point a, for instance, he wi ; i

comes to the townéhip corner b’; g'orxvlluth?gnpgiﬁ Iﬁzliz};illlmfll i 5{;;:;’ ito Sub-
str:‘nght line, as a trial line, to ¢, laying off and temporarily ma.lrlllg[ilna‘ divml;gs%b.
Sﬁchl'quarter-sectlon exactly forty chains. Should the direction ng S
bl?ze”zﬁ b(la' sucﬁl als tg strdlke exactly the post at ¢, the Surveyor will

la ¢ line back, divide the closing error in the last quart

€ € v/ e 3 A
tion at ¢ equally among the twelve quarter-sections of ;)lc zmd1 IS)ZS'-
ﬁllanlqiltly mark the section and quarter-section corners. Should
the ine full to one side or the other of ¢, he will find, by Table XTI
toecgrlllgéléil;;k?f mmutgs bg whli)ch his course must be altered in order
© Posts 0 and ¢ by a straight line, He will then
- 5 . JEi . . g l‘

22%:};{: tl;}]leo b l;e line from ¢ to & W1thbthe altered course, dividinlg
E ! closing error in the last quarter-secti
among all quarter-sectt)ions. Gy L

In other words the Surveyor will run a trial line from & to ¢, then

a true line fro Lo ; ]
Sl m ¢ to b, making, at the same time, all quarter-sections

METCRL A

v le ls Je

Q‘O h‘d 3
0‘ H‘ D( _E’I

C

Pn‘g‘b

T )
Fig. 2.
He will then produce the meridian to d. i
| He C 2 , temporarily plant ther
tge lron post, and run as a trial line dD, far exllough {)Ifaiyly p?\ls(:
the intersection of 4D with the correction line. The angle bdﬁ

turned off at d, should be equal to 90° i
et q plus half the deflection
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He will then go to 4, on the north bo.undarykofi'ﬂ 13111;5 é")l(;.(;kzi t11"1‘11[;
G th, BC as a trial and in coming bac lt'l e
#B du(l%:_{:ovl}vill, now produce the merldlan1 BD un 10r ?n o
o i 1 5 The closing err
o reviously run.
s F;éils;lclgoglzs Buloebe eqﬁally divided between the two quarters
qu{fol' s at d and D adjoining the correction line. Soe e
e ners d and D being thus permanently ke 1
= cf)rvvill run a trial line from d to K, leaving Onp iy
Survey0} the section and quarter-section cornﬁrs o b
n'1<ziu’kﬁof qull‘le road allowance. In order to do slg, tl?e:gl s
e i q D, leave a mar
'ty, chains from U0, ! X e
E }ltsg?géétfco)ii yof the north side, measure for Ly-?f((})ga;;?; fslél(; Lo
ql,lm'eht .one chains in all, and leave the maill_ o
oine yStarting his chainage again fromht.ls an ernst by
cOrDerl.,es as before, forty chains, eighty one ¢ (fiml:)s, e
S 't d he will note the distance recorde dy B
il s lace where his chain shows the same }3 anof ol
R park for a seclion corner of the south tm f])l ot
e Marks for quarter-sections are left for y_tc aing fuzihos:
allgflvsgg:i'ng for instance, the distanq%rect?rded ;t %’mge eWhere o é
’ ver,
‘ i 0 ks would be left at every uop e
fi?sczelt(x);(l:e (i:(I)lldI;g;teé.n ﬁ; the chain would be 30 chains and quarter-sec
1 .
o st si3) ouain, hains, marks for section corners
~ If the distance recorded was 55 chains, i
fIfhtél esg;%n;%;esf the road would be left at 55 chains and, for
0

. . 2 \‘, -
qu{n’ter-se(}tion Gornwcbains ful'trhel', tha,t» 18 EO Say alt '&fchalnﬁs 3
L A AN

is trial li E but he will measure
ill only run his trial line to £, bu

e Suerzz%,ioﬁavgé thenytwo irregular quarter-sef:’ctllogz.eogfe_a v;v]f:trgi g
fo ﬁ:i as;outh gside, and one west of E for the 1301tt blbe ftheapa
fO{' : ce. The élosing errors are, in each case, O'd it
. Owanthe; twelve quarter-sections on the respective sl zt pfths ponct
ke ing, for instance, the last guarter-sectlo; ol 2

S}lpposd gZ’O links, (road allowance included,) an elad betioRe i
oy {IL]H' s and 92 links. The closing error at ¢ wou bl
e cl'allr;)* and at B 1 chain and 92 links, so thairlga(l; : ghorter
- '80 11[11 Lbhe south side would have to be madq 15 bla[;k i line’
e ghe north side 16 links wider. In correc’mn,%P L 7é
ittlrlld f(i):]st ost on the north side Wou_ld be moveig:ads : (czhain and g0
lineks thg second, 1 chain andhﬁ()'dhni{ﬁ;23 El;gt tp (;;t b chapiand 4

inks, . On the south side [ '
]u;ls{ts ’lmcl:%;&o;nd 65;] links, the secZ)nd, 1 chain and 50 links, the
w L

i i links, and go on. : :

th}{‘(lll,eltﬁgaiuiiigdijﬁcogec‘,oed in the ordinary manner, and a true

i d. : ' i

iz gyl ol o *th side of the road are left in the
rary marks for the north si : 0

Tl;fl?gl[?tp O;itiy in corrccting the line back, thfz '%e; rlrlléx\r;gx:]tc epors
gout 1 1) T measuring north the width of the roa o oos o
ar? place 3 yor will then project the memqus i h a.nf, ﬁto i

.l‘hthutl Yzlylines g band G B, and the correction 'lme X Zimz:nd ol
pm&? rfxafmlelr similar to that explaine% fgy; t(l)le ?:ﬁilsaré?o‘;ing o
in th .

runni ridians m o and M O,

I]-?dli:?xn’lcggck‘fg Zarsr'lcflllle will also run the hlr{les n p, N P, and O g,
n{e:in on the western boundary of the bloe A o
g Oft isgevident that the trial thes, 'ﬁsbggﬁ e

irely from the poi o threg |1 ;
T b(? rwlrlétﬂ? lfl'::)luei Z]’ or (, and the remaining pAr t8 }];lt?efé?llﬁz gyg:.
Pl t;le line is corrected in the usual manuexf. e S
Gzlfvsgg t the method best suited to the nature o the y
Z)l the lo%al conditions of communication.
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The jogs eE and ¢Q are to be posted by the Surveyor of townshi
outlines, the township corners

only being marked by the block
Surveyor.

On account of the jog caused b

y the curvature of the earth, the Road allow-
road allowance on co

rrection lines is of unequal width, Srcelonteors

rection lines.
1 6 5 4 3 2 1
ot | 5]+ ]

’c iib a
B

Fig. 2. 3
At township corners on the south side of the line, the road allow-
ance is more than one chain, it is less at township corners on the
north side. The excess or deficiency is found in Table IX. The
width of the road allowance at every section or quarter-section
corner increases in arithmetical progression from the township
corners on the north side, 4 and 0, (Fig. 3) to the township corners
on the south side B. The ratio of this progression for each post will
be found by the following formulas ;
Between A and B
e b—a
- lzl—y)
and between B and C

b—c¢
a7 =,
Y

progression, a, b, ¢, the widths of the
road allowance at township corners, given in Table IX, and y the jog
reduced to decimals of a township side by Table VIIL.

If the circumstances oblige a Surveyor to deviate from the fore- Rules when
going instructions, he will only do 8o with great circumspection ; obariing
Whatever may be the process followed, he shall remember that he going instruc-
is not allowed to depart from the following rules :— tlons

Ist. All quarter-sections of a townshi
the last tier adjoining the correction li

2nd. Townshi

where x is the ratio of the

p side are to be equal, except
ne.

p sides are to be straight lines,

3rd. The quarter-sections adjoining the correction line are to be
of equal depth on each side.

Any difference in the chaina

ge of two meridians will cause corres- Measure-
ponding deviations in the east and west lines Joining the same; great ments.
care should, therefore, be bestowed on the measurements. Chester-
man’s steel band chain shall be used and every precaution taken to
ensure accuracy .

The mean average deviation of any twelve miles meridian
not exceed one minute and thirty seconds, but single errors may be
much larger, provided that the observations be frequent. Being
distributed according to the law of accidental errors, they will, in a
certain measure, compensate each other,

The direction of the line

should Limit oferror.

with reference to the astronomical Obs At
meridian will be readily obtained by observing the sun’s altitude s azimuth.
before or after noon. Provided that the telescope be reversed durin

the observations, so as to eliminate instrumental errors, this method

will give all the accuracy required, and will exempt the Surveyor
from having to take observations at night.

The instrument should be provided with a coloured glass to enable
the Surveyor to look at the sun through his telescope.

The observations will be made first with the vertical circle to the Azimuth by
5

the sun.,




Reduction of
observations.
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right of the observer and then with the circle to the left, reversing
the telescope and turning the azimuth plate 180° in azimuth.

In the first instance the image of the sun is to be brought in one
of the angles formed by the wires in the telescope so as to be tangent
10 both wires at the #e same time, and the same process is to be
repeated with the instrument in the gecond position, but with the
sun’s image in the opposite angle. In order to bring both wires
tangent to the sun’s limb at the same time, the sun’s image should
be placed so that it moves towards one wire while it goes off the
other; then the former wire would be kept tangent to the sun’s
limb by the proper slow motion screw until both wires be tangent
at the same time. In the opposte angle of the wires, the same
process would be repeated with the other slow motion screw.
Fig. 3 illustrates how the sun’s image should appear in the
afternoon with aun inverting telescope, the apparent direction of
the sun’s motion being shown by the arrows. In the first
position the wire AC should be kept tangent to the limb with
the slow motion in azimuth, until DB be also tangent. In the
second position DB would be kept tangent to the limb with the
slow motion in altitude until AC' be also tangent.

c
1st position

D ) B

2nd position

A
Fig. 4.

The reading of the horizontal circle on the reference object, gene-
rally one of the line pickets, should also be taleen in both positions
of the instrument, and the approximate time of observation noted.

The best time for observation is when the sun is near the prime
vertical, that is to say, nearly due east or west.

The following formula is the simplest that may be used for the
calculation :

cos. 32 = V/cos. S cos. (s— A) sec. @ 8ec. h
A+ P+ A
2

where S =

h being the true altitude of the sun, ¢ the latitude, A the sun’s polar
distance, and z the angular distance between the sun and the north
point. Reckoning the azimuth from 0° to 360° from the north point
through east, south and west, z is the azimuth in the forenoon and
360° minus the azimuth in the afternoon.

The latitude and its secant are given in Table V. for the north side
of every section.

The following examples, one in the afternoon and the other in
the forenoon, will show how the calculation is to be made.
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Dare—21st November, 1881—3.18 P. M.
PLAcE—2nd base line—50 chs. W. of N. E. corner section 31, R. 14 W. of

3rd meridian.

OBSERVATIONS.
CIRCLE. SUN’S ALTITUDE.| H. C. R. oN SUN. |H. C. R. oN LINE.
R 6° 44/ 00” 323° 077 00" 184° 35’ 30"
L 6 50 00 322 12 00 18¢ 36 30
Mean. 6 47 00 -9532 89 30 184 36 00
ST (O, k= 698981 sec. h= 0100294
Local time = November 2L aago ey Ik, 25 00 So0i$ = D8R
Tonzitado = N =T1080717 cos. 8§ 908188
—_— 28 = 166 —/\ = 9*
Greenwich time - November 21 sess - 10h. 26m. S M—G—
S— 8 03 53 || con? 5 = 1922060
Correction of altitude. Sun’s Polar Distance.
istamce. || §—N\= 21 0324 || cos.— = 9:61030
Obs. altitude = 6°47’ 00" || Decl. at Oh. = 20° 01’ 85" 2
2
— Refraction = 738 Var. for 10h. 26m. = -+ 5'42 2 feoniie
Difference = 693922 || Decl. at10%.26m.— 20007 17" $ir ;2; zi gg
Parallax = _9 A — 1102 07’ 17 H. C. R. on Sun = 322 39 30
h. == 6° 39’ 31” North point = 94 32 30
H.C. R.on line = 184 36 00
Az. ofline = 90 03 30
Az. by account = 90 02 51
“3g»

Date—June 15th, 1881—7.20 A.M.
Place—8th base line—25 chs. W. of N. E. corner section 36, R. 17, W. of 2nd

Error =

meridian,
OBSERVATIONS.
CIRCLE. SUN’S ALTITUDE.| H. C. R.oN SUN. | H. C. R. ON LINE.

R 29° 50’ 175° 43’ 176° 38’ 007

L 30 34 176 51 176 40 00

Mean. 30 12 17617 176 39 30
GREENWICH TIME. h = 30° 10? 28" Sec. h = 0.06324
Local time = June 14 19h. 20m. ¢ =51 26 45 Sec. ¢ = 0.20533
Longitude 6 57 A =66 39 30 cos. 8= 9.43664
Greenwich time = June 15 oy il 28 —148 16 43 cos (8—/\) = 999629
S="174 08 21 cos2 7= 19.70150

Correction of altitude.

Obs. altitude = 30° 127.00”

— Refraction = 1.40
Diff. =30 10.20
+ Parallax = 8
h = %—M

Sun’s Polar Distance.
Decl. at 0% = 23° 20’ 16” N.
Var. for 2u17m = + 14
Decl. at 2:17m = 23° 20 30

A =66 3930

8§—/A=17 28 51

€O8 £ = 9.85075
£= 44°50'00”
zor Az= 89 40 00
H. C. R. on Sun = 176 17 00
North poiut = 86 37 00
H.C. R.online =: 176 39 30
Az of line = 90 02 30
Az. by account = 90 03 08
Error = 38"
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Reports and Returns.

Monthly The Surveyors of township outlines shall send in reports of pro-

TEporlel gress at intervals as nearly monthly as possible, such reports being
accompanied by sketches on the scale of one mile to the inch, show-
ing the work done and the character of the country, in the manner
directed for block Surveyors. >

Sketehestobe  These sketches will exhibit the length of every quarter-section

suppliedto  Jine and the inner angles at the corners of townships. Such

certain cases. information is also to be sent directly by the township outline
surveyor to the subdivider, when the subdivision is to follow imme-
diately the survey of the township outlines.

Finalreturns. The final returns of the survey are the same as for block surveys,
with the exception of the record of astronomical observations, which

is not required.

SUB-DIVISION OF TOWNSHIPS INTO SECTIONS.

Instrument and Method of Survey.

The instrument used in subdivision surveys is to be a transit, Instrument.
transit theodolite or solar compass reading at least to minutes; it
shall be inspected and approved by the head office.
As explained in the exposition of the system of survey, all surveys
are to be astronomical ; they shall therefore be performed indepen-
dently of the magnetic needle.
The subdivider will procure from the township outline surveyor
or be supplied by the head office with a diagram shewing the length
of all sections, with the inner angles at every corner of the town-

ship.

]gefore the subdivider enters on his survey he will measure care-
fully one or two miles of the township outline; this will cnable him
to compare his chaining with that of the lines previously run and
to modify it so as to obtain the best agreement with the township
outlines.

A township is to be subdivided by projecting the meridians and How town-
joining the opposite corners on such meridians by random and then P b versg,
by straight lines. Table XI will enable the Surveyor to correct
his courses.

The only lines to be surveyed, established, and permanently marked Lines to be
as boundaries are those along which the road allowances are. Their ™" > "
total length for every township is forty-two miles and twenty-seven
chains, more or less, exclusive of tcwnship outlines.

In arriving at or starting from the correction lines the Surveyor Quarter sec-
will give to the adjoining quarter-sections, depths proportional to amection®
that of the quarter-sections at each end of the tier, as shewn on the lines.
diagram of the township outlines.

He will be careful to connect with the posts in the inner limit of
the road allowance on correction lines, not in the outer limit.

It has been explained, in the exposition of the system of survey,
that sections are of unequal width, on account of the convergence
or divergence of meridians. To better illustrate this fact the con-
vergence has been greatly exaggerated in Fig. 5.

The angle formed by tho meridians with the east and west lines Anglesof
is different for each meridian and varies uniformly from one with east and
corner of the township to the other. The Surveyor shall not, WoRIGH
therefore, start his meridians at right angles to the township
outlines, but he will, in each case, calculate the angle formed
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by these two lines, from the data supplied to him with the
diagram of township outlines.

Fig. 5.

Supposing, for instance, the angle daf to be 90° 03’, and g e f
90° 09, he will use as angles at b, ¢, S, ....... &0

90° 0¥, 90° 05’, 90° 06', 90° 07, 90° 08",

The angles between the meridians a d or ¢ g, and the east and
west lines, would be deduced in a similar manner. 5 :
It follows, from the foregoing, that all quarter-sections on meri-
dians are to be forty chains except in the tiers of quarter-sections
adjoining the correction lines, where they should be proportional to
the quarter-sections at each end of the tier. Should all the survey lines
be perfectly correct, all other sections should have the theoretic width
given in Table V. The maximum error in distance that will be
allowed in the closing on any section corner will be fifty links.
When the closing error exceeds this quantity, the lines involving the
error must be re-surveyed. The opposite boundaries of sections are
to be within fifty links of equal length.
All distances to be entered in the field-book such as measured on
the ground. : :
Rivers, lakes  In subdividing townships, all navigable rivers and lakes of twenty
A as.® acres and upwards, found within the same, together with any
islands that may be in them, are to be accurately surveyed. Lakes
occurring entirely within a section and islands in lakes and rivers
must have their fraverse properly connected with the rest of the
survey. When the width of navigable streams would be so great
as to render it necessary for the correct calculation of the area of
broken lots, the Surveyor will traverse both banks of tllle same,
referring to such traverses in his ficld-notes as on the « right ™ or
«left” bank, as the same would be on his right or left respectively
looking down the stream. _ : j
subyorsy At those points where township or section lines intersect the
' banks of a navigable stream, temporary posts or marks are to be
established, and the distance across the river between the same
ascertained trignometrically or otherwise, at the time of running

Limits of
error allowed.

-

39

such liner, Such temporary marks or posts will be called traverse
points, and are to be marked T.P., the survey of a stream will be
effected by connecting them with traverse lines and offsets, on the
respective sides of the river, the bearing of such lines being checked
at the intersection thereof by each township or section line,
Traverse lines shall be run to settlers claims or improvements, Sletitlers i
and the extent and position thereof shown on the plans of the survey. f,,%é‘;?n%'m’:'
The Surveyor will also obtain from every settler a statutory
declaration, on the form supplied, setting forth the date at which he
first began continuous occupation of the land ; whether he is aware
of any conflicting claim thereto; if so, its nature and the name of
claimant.
The settler is also therein to declare whether or not he has pre-
viously had a homestead entry, if so, the number of quarter-section
and township.
In signing the declaration, the settler to write clearly all his
names in full and see that there is no accidental error in the spell-
ing of these.
No blazes or marks of any deseription are to be made on traverse No blazes on
lines between the points on township or section lines which inter— traverselines
gect the same.

Reports and Returns.

Subdividers will send in monthly reports of progress, accom- Monthly
panied by sketches on the scale of one mile to the inch, showing "P°r**
the sections surveyed in the same manner as block and township
outline Surveyors.

The final returns will consist of':

1. Field notes.

2. Plans of each township on the scale of forty chains to an inch.

3. A timber plan for each township.

4. A report on timber.

5. A report of settlers improvements.

6. Formulas of oath for chainmen duly sworn to.

7. A general report.

The number of chains of each class of mileage, as classified in
contract, shall be marked on each page of the field-book.

Section lines are to be entered in the field-book as numbered in
Fig. 5. It was the order formerly adopted for the subdivision
of townships.

The plans will exhibit the length of all quarter-section lines and Plans.

the area of every broken quarter section in acres and hundreths,
In quarter-sections broken by lakes of 20 acres or upwards, the area
of such broken quarter-section is to be shown thereon, and the
broken distance on the section line. In cases where a quarter-
section is divided into two or more parts by a stream or lake large
enough to require traversing, each of the parts is to have its area
shown thereon. The plan will also contain a table exhibiting the
area of the township thus:

Finalreturns,

Acres.
Net area less roads...ccecee. coecesaes Sen e sase
Roads s ann s s ot s shnese
A ) e T R s

secsscsorssssse
e eseee sesssvees

Total area.




Traverse
lines.

Timber plan.

Timber
report.

Plans and
field notes
returned to
Surveyor in
.certain cases.
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Topography to be represented as on the plans of block or town-
ship outlines.

Traverse lines are not to be shown on the plan, but to be plotted
on one of blank pages at the end of the field-book. In case the lake,
pond, &c., is of too great an area to admit of it being plotted on a
page, then the plot should be made on tracing linen and pasted in
the end of the field book. Traverse lines are to be plotted on a scale
of 20 chains to an inch.

The timber plan shall be coloured so as to show the predominant
timber in the belts or islands met with in the different townships
surveyed. The colours to be used to represent timber are as follows :
(See specimen of timber plan, page 5.) S|

Poplar,—light green.
Spruce,—carmine,
(Hamly — ©ak,—brown,

In the timber report the Surveyor will state whether, in his judg-
ment, from the knowledge gained on the ground, it would be desirable
to reserve the timber for the needs of the settlers, or whether it would
be advisable to set apart the same as a timber berth; if the latter,
he will give a general statement as to the quality and extent of tim-
ber over 10 inches in diameter suitable for lumbering purposes. If
reporting on several timbered townships, he shall make a statement
as to the relative value between them, taking into account the extent,
quality and facilities afforded by streams, &c., for getting out the
timber. (See specimen of timber report).

The field-notes shall be neatly written, in a clear marner and with
a fair hand. The plans shall be drawn with care and should be fair
specimens of draughtsmanship.

Any plans or field-notes not complying with the above conditions
will be returned to the Surveyor and will have to be written or
drawn again,

SYSTEM OF SURVEY
IN CERTAIN PARTS OF MANITOBA AND THE
NORTH-WEST TERRITORIES.

The system of survey which has been described is a slight modifi-
cation of the system formerly adopted for the subdivision of Dominion
Lands.

The points of difference are the following :—

There is, in the older system, a road allowance of one chain and
fifty links on every township or section line, and the deficiency or
surplus, resulting from convergence or divergence of meridians, is
left in the last tier of quarter-sections adjoining the western boundary
of the township instead of being distributed equally among all quarter-
sections. It follows that all quarter section sides are exactly forty
chaing in length, except in the last tier adjoining the western
boundary of each township.

All north and south lines are, then, parallel to the eastern boundary
of the township, they intersect, therefore, the east and west lines at
the same angle as the aforesaid boundary.

The operation of this earlier system is restricted to the area
bounded as follows, viz: —

To the south, by the International Boundary line, to the west by
the Second Principal Meridian, as far as the eighth correction line;
by said correction line as far as the meridian between ranges twenty-
eight and twenty-nine west of the First 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 meri-
dian between ranges four and five, west of the Hirst Principal
Meridian ; by said meridian, between ranges four and five, as far as

_the fifth correction line; by said correction line, as far as the

meridian between ranges ten and eleven east of the First Principal
Meridian; by said meridian, between ranges ten and eleven, as far
as the third correction line; by said correction line, as far as the
meridian between ranges thirty and thirty-one, east of the First
Principal Meridian ; by said meridian, between ranges thirty and
thirty-one, as far as the International Boundary line.

West of the Second Principal Meridian the above system has been
followed for the survey of tps. 44, r. 21; tp. 45, r. 21, 22, 26, 27, 28;
tps. 46 and 47, r. 25, 26, 27 and 28; tp. 48, r. 24 and 25.

West of the Third Principal Meridian the same system has been
followed in the survey of tps. 42 to 47 inclusive, r. 1; and tps. 43
and 44, r. 2 and 3.

_In this system, adopted for some townships west of the Second

Principal Meridian, there are also road allowances of one chain and
fifty links on every township and section line; but the deficiency
or surplus resulting from convergence or divergence of meridians is
distributed equally between all quarter-sections, as in the actual
system of survey.

In this, as in the first system, all section lines are to be surveyed,
marked and established on the ground, and every section and quarter-
section post is to be planted at its proper place.

First system
of survey.

Second
system of
survey.




surveys to be
made accord-
ing to system
in force.
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The operation of the second system of survey is restricted to tps.
1and 2, 1. 1 to 8 inclusive; tps. 19 to 30, r. 1 to 12 inclusive; and
tps. 27 t0,30, 1. 13 to 16 inclusive; the above ranges being all west
of the Second Principal Meridian. :

Surveyors who may have surveys to effect in any of the above
described areas will be careful to conform to the system of survey
in force within such area.

Whenever a “gore ” occurs between two adjoining townships or
ranges surveyed according to different systems, and when the num-
ber of the fractional township or range is the same as the adjoining
one surveyed formerly, such township or range shall be designated
by its number, followed by the letter A, as for instance:

Tp. XIX, A, :
For the gore between townships 18 and 19 west of the Second
Principal Meridian, and

Range XXI, A,

For the gore between ranges 20 and 21 west of the Second
Principal Meridian.

The line between two parts of the country surveyed according to
different systems is to be established as a correction line, thatis to
say, posts are to be 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, in all cases, to be one chain
and fifty links.

APPENDICES.
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APPENDIX A.

EQUIPMENT OF SURVEYING PARTIES AND ALLOW-
ANCES TO SURVEYORS.

—)—
Equipment of Surveying Parties.

Surveyors who are employed by the day, will receive before
leaving for their surveys, advances sufficient to procure their outfit
and supplies.

When new credits are desired, they will send in with the requisi-
tion for such credit, a complete statement of the expenses to date.

No draft on the Department or order or power of attorney, for
moneys on account of the survey, will be accepted until the returns
of the survey have been examined and approved.

At the end of the survey, the horses will be left in charge of
responsible parties, to be wintered at so much per head, and the carts,
buckboard, and all articles fit for another campaign will be stored.
Receipts to be taken for horses and goods stored.

Articles which cannot be used during another season will be sold
and the proceeds of the sale duly accounted for. The Surveyor'’s
allowances are indicated in the annexed schedule.

Accounts.

The accounts must be in duplicate and entered in the forms
supplied. They will consist of:

1. An account of personal services and allowances.

2. A pay list of the party, showing the date of engagement and
discharge of every man, his occupation and rate of pay. It must be
signed by each of the party.

3. A transport account with vouchers duly numbered. It shall
be accompanied by a separate and detailed statement of travelling
expenses.

4. A camp equipage fand plant account with vouchers duly
numbered.

5. A stationery account with vouchers duly numbered.

6. An abstract account showing the amounts of personal services,
pay list, transport, camp equipage and plant and stationery accounts;
also all the advances made and any sums received from the sale of
camp ejuipage with a separate statement of such sale,
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Surveyors’ Outfit and Allowances.

Stand. M. & P.||Township out.

Prices or| Prices or
Number, [salary per|| Number. |salary per
diem. diem,

Personal Services and Allowances. $ ots
Salary of Surveyor in charge, per diem.....
Ration allowance, per diem .....ceoesscrccnaas

Men

One assistant, per diem
Chainmen

Cook

Laborers

Ration allowances ..-

Transport.

HOYSES cersreensnae
Buckboard. s.us.-:coeess-iens
. Carts with iron axles and tires .

Cart covers

Sets of harness

Hobbles .

Saddle ---.-

Horse bells. o

Leather, twine, oil, etec., for repairing and keeping
harness in order ; horse shoes, ete., not more than

Freight and storage expenses in connection with the
Survey o s

Travelling expenses of Surveyor in charge, from
his home to Winnipeg and return..... o

eancll ot A sy el

e e
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Camp Equipage and Plant.

O O TN s 2t 5/a o 8 s s inaia el o s M 2 e Ein et ioe

Hardware, cooking utensils, dishes, plates, forks,
knives, ete.; candles, oil and soap, bags and
toweling, not more than

Cooking stove

Camp stoves ¢ o0

TIOOLB s aisis ssisis sasusenionssassnianssueia s SR OTh 00 500

Rope, twine, wire ....

Axes, brush hooks, spades

Grindstone, whetstones

Scythe

Packing belts ... «.ouee

Surveying pickets ....

Seribing irons.....

Sets of chain pins ...

Stationery. 3 2
Nobmonetivan., .. 2 1L o0 3560 540

I 7000 720 fe1Zr.ce 75 rrrertrorned  the
S1r721Ct707° 75 exXje eclod 1o etercrsel/ies
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e . 7 . ; s >
e efricrerices or /ets ///(/../'1/ cand drre e« O7tO77t 7]

7

),

4 /y\/ /(L(_/ ‘7 7:
4’5//7/7 S OT” /T(’//ﬂ/"f/ ’

47

APPENDIX B.

CONTRACT SURVEYS.

The subdivision of townships is to be made, according to law, at
certain rates per mile. The mileage is classified as follows :

1st class—Open prairie. ;

2nd class—Poplar and other soft woods, where occurring in alter-
nation with prairie. :

3rd class—Contracts composed of townships all woods, and

,ubheli-ever they occur, heavy underbrush, hard woods, windfalls, thick,
willows.

Traverse lines will be classed for pay similarly to the principal
lines of the survey, except in prairie or on ice, where they will be
paid for at second-class rate.

Nothing will be paid for trial lines or for offsets,

In addition to the above rates, the surveyor will receive :—

One dollar for every triangle laid down and calculated in produc-
ing his survey lines, the distance found and calculated being paid at
the same rate as the remaining part of the section line,

Fifty cents for each description of settler’s improvements,

Fifty cents for taking the affidavit of occupation of such settler.

It is to be clearly understood that the pricessent in are to include
the making up of plans, field notes, reports, &e., &c., as well as the
cost of survey. The Surveyor receives skeleton township plans,
field books, and forms of account free of charge.

A Surveyor upon obtaining a contract will be required to enter
into a bond, jointly with two approved sureties, to the Crown in a
sum equal to the estimated total amount of his contract, for the due
and faithful fulfilment thereof. To be approved, the sureties will
require to have certified by their County or City Registrar, or
Clerk of the municipality in which they reside, that they possess
real estate of the value of the sum specified in the bond.

The lines embraced in any survey under contract must be run by
the Surveyor in person, and no payment will be made on such con-
tract work if otherwise performed.

A rigid inspection of the work will be made. Any impropriety
or unfaithfulness in the execution of surveying contracts will sub-
ject the offending Surveyor and his sureties to the penalty of the
bond to the Crown, and will further debar such Surveyor from future
employment on the public surveys. In case of any Surveyor dis-
puting the accuracy of the check measurements made in inspection
of his survey, and refusing to be bound by the same, and that veri-
fication by a third Surveyor is ordered by the Minister, the cost of
such verification shall be defrayed by the disputant, if the first
inspection is sustained.

On receipt of the bond, properly executed, from a Surveyor to
whom a contract has been given, an advance of $200 will be sent to
his address, and a further advance of $800 on account of contract,
will be placed to his credit in a bank at Winnipeg, payable there to
himself in person.

Monthly advances, on account of contract, will be made by the
Department, but the successive advances made will bear such pro-
porticn to the total amount of work done up to date, as to leave a
balance of 25 per cent. in the hands of the Government, this balance
will be held until the Surveyor’s returns have been finally examined
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and approved. In order to obtain such advances, the Surveyor will
have to send, with his monthly report, a statement of the number of
miles of each class of mileage surveyed, with the value thereof, and
the credit to which he is entitled, thus:

First class....ceoiee oono G E48 63 croarbnanoood 0@E il 3 oecoraadoncas .

Second do. ..... 0nR0Ga @8 songeon Vissasel 00

(ihindSd oIS e d 0 saoancnsnsacasy’  Okh - Gomoag
IO b0 00000005050060600 . BH600 0600 0BG0000E
Minus 25 per cent.... ....... ccasmnane o
Creditie.cosses: 5 HB00005A050060

On receipt of such report, the balance of the credit will be placed
to the credit of the Surveyor in a bank at Winnipeg.

(Horm of Contract for Subdivision Surveys.)

THIS AGREEMENT, made this

day of 188 between

Dominion Land Surveyor of the first part, and Her Majesty the
Queen, represented and acting herein by the Honorable the Minister
of the Interior of Canada, of the second part.

WirnesserH, That the said part of the first part, for and in
consideration of the conditions, terms, provisions and covenants
hereinafter expressed, and according to the true intent and meaning
thereof, do hereby covenant and agree with Her Majesty, that

the said part of the first part, in
own proper person , with the aid of such chainmen, and other
assistants as may be necessary, the same to be providel and paid
for at the sole cost of the said part of the first part, and in strict
conformity with such instructions as may
receive from the Minister of the Interior or the Surveyor-General of
Dominion Lands, will well, truly and faithfully survey and subdivide

and that will complete these surveys, in the manner
aforessid, and return the plans, the true and original field-notes and
other returns thereof required of , to the Department of the
Interior, on or before the day of next
ensuing the date thereof.
AND Her Majesty covenants and agrees with the said part

of the first part that, on the completion of the surveys above named,
in manner aforesaid, and to the satisfaction of the Minister of the
Interior, there shall be paid to the said part of the first part
upon the receipt of account at the Dominion Lands
Office of the said Department, properly certified and accompanied
by the approved plans and field-notes of the surveys for which the
account is rendered, such sum, as a full compensation for the whole
expense of surveying and making return thereof, as shall be found
by summation of the number of miles in such surveys (random lines
and offsets not included) actually run and marked in the field, as
shewn in the classification made and sworn to by the said part

T ... e
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of the first part, and accompanying the said account, according to
the following schedule rates :—

SCHEDULE OF RATES.

2ND CLASS. 3RD CLASS.

Poplar and other soft | Contracts composed of
_ woods where occurring |- Townships all woods ;
SURVEY. in allernation with | and wherever they oc-

Open Prairie.| prairie. cur, heavy underbrush,
hardwoods, windfalls,
thick willows.

1sT CLASS.
CHARACTER OF

Per Mile. Per Mile. Per 3
Township Sub- er Mile

division Sur-| $ $ $
veys.

It being fnrther understood that main traverse lines of lakes, navigable rivers
or settler’s improvements, as shown in Field Notes, shall be paid for according to
albove s%hedule, except in prairie or on ice, where they will be paid for at second
class rate.

AND IT IS FURTHER UNDERSTOOD AND AGREED, between the parties
to this agreement, that the said surveys will not be approved by the
Minister of the Interior, unless they shall be found to be in exact
accordance with the above mentioned instructions: Provided, no
sub-contractor shall have any part in this contract, and that no pay-
ment shall be made for any surveys not executed by the said
Dominion Land Surveyor, in Oown proper
person

In TesriMony WHEREOF, The parties to these articles of agreement
have hereunto set their hands and seals, the day and year first above
written.

Signed, Sealed and acknow-
ledged before us.

_____________________________________ R

Domvinion Land Surveyor.

____________________________________ e

Minister of the Interior.
Countersigned,

Surveyor General.
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(Form of Bond.)
KNOW ALL MEN BY THESE PRESENTS, THAT WE

Dominion Land Surveyor, as Principal, and

and

of

as sureties, ave held and firmly bound unto Her Majesty the Queen,
Her Successors and Assigns, in the sum of

dollars, lawful money of Canada, to be paid to Her Majesty, Her
Heirs and Successors, for which payment, well and truly to be made,
we bind ourselves, our heirs, executors and adminjstrators, and each
and every of us and them jointly and severally, firmly by these
presents, signed. with our hands and sealed with our seals this

day of 18 :
Tue CONDITION OF THE ABOVE OBLIGATION IS sUcH, that if the
above bounden

shall well and truly and faithfully, according to the instructions
mentioned in the preceding contract, make and execute the surveys
which are to be made by under the said contract and return
the plans and field notes of the said survey to the Minister of the
Interior in the manner and within the period named in the said
contract, then this obligation to be void or otherwise it shall remain

in full force and virtue.
—~—
{ L.S. }
e e e S e —~

Domvinion Land Surveyor.

A,

Signed, sealed
and acknowledged { L. S. }

before us. =
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APPENDIX C.

SPECIMEN TIMBER REPORT.
Township 19, Range 19, West of 1st Meridian.

This township is covered entirely with a growth of timber,
which, for the purposes of description, may be divided into three

divisions, viz.:—
1st, Timber suitable for being manufactured into marketable

lumber.
2nd. Building and fence rail timber.

3rd. Timber for fuel only.
The 1st division comprises the lands bordering on Long Lake,

Clear Lake and Clear Water Creel; these are covered chiefly with
heavy spruce and tamarac averaging in size from 10 to 30 inches in
diameter, generally sound, and running up {0 a height of from 50
to 60 feet. Clumps and ridges of poplar are also found ; these trees
are, however, generally unfit for raanufacturing into lumber,
owing to their being rotten at the heart. The timber adjoining the
Clear Water Creek and the north end of Long Lake, viz:—on parts
of sections 31, 32, 33, 1%, 18, 19, 20, I consider the most valuable on
account of its superior quality and size.

The timber in the northerly sections can be readily driven down
the Clear Water Creck to the Little Saskatchewan in the spring,
and that bordering on Long Lake could be run down the Rolling
River, which flows out of the south end of this lake and joins the
TLittle Saskatchewan near the 5th Base. I would recommend that
the land in the 1st division should be reserved from sale and settle-
ment and set apart to be licensed as timber limits.

9nd Division .—As the lands to the south of this township are
well adapted for settlement, this being evidenced by the fact that a
number of settlers have taken up homesteads in the townships
adjoining, the lands in this division, especially sections 1, 2, 3, 4,
10, 11, 12, should be set apart to be divided into wood lots of not
more than 20 acres each, and sold to the settlers as they are

required.
3rd Division.—The central portion of the township is almost

entirely covered with windfall.

The timber, as it lies at present, is well suited for fuel, being
quite dry and sufficiently elevated above the ground to prevent
immediate decay. I would recommend that permits be given to
gottlers who may apply for them, to cut fuel to supply their needs
on the sections shown, as covered with windfall, on the accompany-

ing plan.




(1) The part
hiring. L
(2) The Sur-
veyor.

(3) The party
hiring.

(4) The Sur-
Veyor.

(56) Laborer,
cook, or as
the case may
be.

(6) Or from
the date of
this
agréement,
until the said
shall have
completed
the survey of
or as the case
may be.
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APPENDIX: D.

FORM OF ENGAGEMENT FOR MEN.

ARTIOLES OF AGREEMENT, made and entered into at

this day of , A.D. 188
BrrweENn of :
Dominion Land Surveyor and
of

WirnEss that the said (1)
agrees with the said (2)
to faithtully and diligently serve him, and his assistant or assis-
tants, or any person under whose charge the said (3
Er;z)ly for the time being, be placed by order and direction of the said
as (5)
for the period of (6)
from the date of this agreement.

In ConsipERATION WHEREOF the said
agrees to pay the said
at the rate of
per and d hi
so long as the said s
continues to serve under this agreement.

AND It 18 AGREED between the pavties hereto that the provisions
of Ordinance number Five of 1879, of the Licutenant Governor in
Council of the North West Territories, shall apply to the same under
this agreement.

In Wirness WHEREOF the parties hereto have hereunto set their
hands the day and year first above written.

Signed in presence of

Dominion Land Surveyor.
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APPENDIX E.

ORDINANCES OF THE NORTH-WEST TERRITORIES.
No. 5 or 1879.

AN ORDINANCE RESPECTING MASTERS AND SERVANTS.
(Passed 26th September, 1879.)

Be it enacted by the Licutcnant-Governor of the North-West
Territories, in Council, as follows :—

I. Every contract of hire for personal service for any period more
than a year shall be in writing, signed by the contracling parties.

II. Any person engaged, bound or hired, whether as a clerk,
journeyman, apprentice, servant, laborer, or otherwise howsoever,
guilty of ill behavior, drunkenness, refractory conduct or idleness,—
of absenting himself by day or night, without leave, from his proper
service or employment, or from the house or residence of his
employer, of refusing or neglecting to perform his just duties, or to
obey the lawful commands of his master,—of dissipating his
employer’s property or effects, or of any unlawful act that may
affect his employer’s interests,—shall, upon being convicted of any
or either of the said offences, before any justice of the peace, for
every such offence forfeit and pay such sum of money not exceeding
thirty dollars as to the said justice seems meet, together with costs
of prosecution ; and in default of payment thereof, forthwith be
imprisoned for any period not exceeding one month, unless the fine
imposed and costs, together with the costs of commitment and
conveying such person convicted to the place of imprisonment, be
sooner paid.

IIT. Any person convicted before any justice of the peace of har-
boring or concealing any apprentice or servant who has deserted
his master’s service, or instigating any such apprentice or servant
to desert such service, or of keeping such apprentice or servant in
his service after being notified or informed of the fact, shall be
liable to the same penalties as are enacted in the next preceding
section of this Ordinance.

IV. It shall be lawful for any justice of the peace, on complaint
on oath by any employee or other servant, of ill usage, ron-payment
of wages (not exceeding two month’s wages, the same having been
first demanded), or improper dismissal by his master or employer,
to cause such master or employer to be brought before him, and
upon proof to his satisfaction of the complaint being well founded,
to order such complainant to be discharged from his engagement,
and to order such master or employer to pay such complainant one
month's wages in addition to the amount of wages then actually due
him, not exceeding two month’s wages as aforesaid, together with
the costs of prosecution, the same to be levied by distress and sale
of the offender’s goods and chattels; and in default.of sufficient
distress, to be imprisoned for any term not exceeding one month,
unless the said moneys and costs be sooner paid.

V. The provisions of this Ordinance shall be held to apply in the
North West Territories to contracts and agreements made at any
place outside the same,
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VL. On the trial of any complaint made under this Ordinance,
the complainant and accused shall be admitted to give evidence.

VII. Nothing in this Ordinance shall in any wise curtail, abridge
or defeat any civil or other remedy for the recovery of wages or
damages, which employers or masters may have against servants or
employees, or which servants or employees may have against their
masters or employers.

VIII. Prosecution for offences under this Ordinance shall be com-
menced within three months after the offence has been committed,
and not after.

IX. Any Ordinance heretofore in force in the North West Terri-
tories respecting masters and servants is hereby repealed.

TABLES.




EXPLANATION OF THE TABLES.

The elements of the figure of the earth on which the geodetic tables
are based are those given by Capt. A. R. Clarke in his Comparisons
of Standards of Length, &c., 1866.”

These elements are :—

Bquatorial semi-axis = a — 63782064 metres.

Polar semi-axis = b — 63565838 metres.

His value of the metre (which has also been used) is 39-370432
inches.

TABLE I.

The first column of this table gives the argument—the latitude
of the place.

From the second column with this argument we take out the
logarithm of the length of, in Gunter’s chains, N sin 1”, i.c., of one
second (1”) of the great circle of the earth perpendicular to the
meridian at that place.

The third column gives the logarithm of the length in chains of
P sin 1, d.e., of one second (1”) of longitude.

The fourth column gives the logarithm of R sin 1", i.e., of one
second (1") of latitude.

These values have been used in computing the following tables.

TABLE II,

The argument in this table is the number of the base or correction
line, or (in the first column) the number of townships intervening
between the 49th parallel of latitude and the line,

The next column contains the latitude of the line, and the next
three columns give log N sin 1”, log P sin 1”, and log R sin 1” as
before.

The last column of the table gives the difference of longitude
between two points on the line 486 chains apart.

For interpolating, in this table and in Table I, the logarithm of
Nsin 17, Psin 1” and R sin 1”, for any latitude intermediate
betwoen the latitudes given in the table, N sin 1” and R sin 1” miLy
be interpolated directly, in the usual way, by first differences. But
to obtain P sin 1” for an intermediate latitude, it is necessary, if
accuracy be required, to first interpolate N sin 1” for the latitude,
and then to multiply the result by the cosine of that latitude.

For P sin 1”7 = N sin 1” X cos ¢.
8
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TABLE III.

This table gives for the argument—number of the bage line : first,
the chord azimuth, i. e., the :ngle measured from the north towards
the west which a township chord makes with the meridian, in
degrees, minutes and seconds. In the next column is given the
chord azimuth, in degrees and decimals of a degree.

The two columns headed ¢ Deflection ” give the angle between
one chord produced and the mext chord; or 180° less twice the
chord angle. One column gives it in minutes and seconds, and the
other in decimals of a degree. The “ Deflection Offset” is the
tangent subtended by this deflection angle at a distance of one
chain.

In the column headed « Longitude for one range” is given the
number of seconds to be added to or subtracted from the time chown
by a chronometer to corrvect it for the difference of longitude
between ome corner of a township and to the other. In other
words, if a watch or chronometer be carried across a township it
will be that number of seconds slower or faster, if it has no gaining
or losing rate of its own.

TABLE IV.

This table gives for correction lines the chord azimuths, deflections
and deflection ofisets for running the chords along the south side
of the road allowance.

The table algo gives the length of one range on the north and south
sides of the road allowance. The length on the north side is the
distance included on the correction line, between two meridians
from the base next morth of the correction line. The longitude
covered by this length is of course the same as that covered by one
range on the next base north, and is given in the last column of
Table III. Similarly for the south side.

The difference between the lengths of one range on the north
and south sides of the road allowance is the ¢ jog.”

Half the jog is very nearly the narrowing or extension of one
range in going north or south from a base to a correction line.

One twenty-tourth of the jog is the “ convergence or divergence”
of the meridians for one quarter-section on the correction lincs,
this should be the difference from forty chains of every quarter-
gsection. For the township line mid-way between the base and
correction line, half of this quantity is to be taken.

TABLE V

Gives the latitude, the logarithms of its secant and tangent and
the width of quarter sections for the north side of every section. The
logarithms of secant and tangent ¢ are given to simplify the calcu-
lation of the azimuth formula (page 24.) The width of quarter-sec-
tions is what it would be, were the survey perfectly correct.

TABLE VI

Is intended to facilitate the observation of the pole star in strong
daylight, by placing the telescope precisely in the direction of the
star. The second column gives the approximate azimuth at different
times and for townships 0 to 80. The last column contains the dis-
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tance of Polaris above or below the pole, which added to or subtracted
from the latitude, gives the approximate altidude.

TABLE VII

is for determining the watch error by the observation, at any time,
of the transits of Polaris and another star across the same vertical
lane.

Tet @ be the latitude of the place, o’ and §' the right ascension
and declination of Polaris, o and § the same quantities for the other
star, and T" and T the chronometer times at which each of the stars
was respectively observed to cross the same vertical. Let p be the
arc of the great circle perpendicular to the meridian and comprised

between the pole star and the meridian.
The hour angle of the time star, at the instant it was observed,

was equal to

t = p (lan. ¢ — tan. §)
which, when p is known, is easily calculated by taking (tan. b —
tan. §) from a table of natural tangents to three places of decimals.

Were no such table at hand, the following logarithmic form of the
same formula would be employed :

sin. (P —9)

cos. @ cos. §

For stars below the pole, the formula would be :

t = p (tan. ¢ 4 tan. §)
sin. (@ + 8)

% b= Do @ cos.

Table VII. gives the values of p computed for the mean declina-
tion.

88° 41’ — 88°.6833.
For any other value of §', p must be multiplied by

cos. ¢’
cos. 88° 41’

The logarithm of the above factor is very simply found by adding
1-63857

to log. tan. P given in the annual ephemeris of Polaris.
The arguments of the table are the declination of the time star,

Sy and

bt = (— ) — (E— T)

With carefully adjusted collimation and axis well levelled, the
surveyor needs to observe but one star to obtain a chronometer cor-
rection sufficiently approximate for azimuth work,
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The table has been computed by the following formula :
R
p=~Psin (t —t) —{—? sin 2 (f — ¢') tan §.

Only in exceptional cases will the neglected terms of the develop-
ment cause an error of one quarter of a second in the time deduced,
The example below will show the caleulation by both formulas,

To deduce the chronometer error from the following chronometer
times of transit across the same vertical plane.

1808 Ehosoneo00000s 6h. 33m. 27s......15th April, 1881.
o Canis Majoris....... & 80 e do

Chronometer supposed to keep sidereal time without daily rate,
Place, 6th base line.

a (Ann. Ephemeris)=6h. 89m. 558.4| T = 6h. 36m. 42s.| ¢ (Table V)= 502.77
a’ do =14 29 8| =6 83 27 |8(an.Eph.)= —16 .56

a—a’=5 25 25 6T—T= 3 16
T—T = 8 16 0

t—17 =56 22 10 6
log p (Table VII) = 2.49293

6—@ =673 -9

BY NATURAL TANGENTS. BY LOGARITHMS.

Const. log. = 1.63857 Const. log. = 1.63857
Nat. tan ¢ = 1.2248|log tan P (Ann. Eph) = 8.36363|| log tan P (Ann. Eph.) —8.36363
Nat. tan ¢ = — 0.2974 log. p (Table VII) = 2.49293

tan ¢ —tan $ = 1.5222) log. (tan. ¢ — tan. $) = 0.18247
Dl

log. p (Table VII) = 2.49293
log. sin. (¢ — $) = 9.96508

g
log. sec. ¢ (Table V) = 0.19897

log. t = 2.67760 log. sec. # = 0.01840
t = Tm, 568 .0 -
@ $=6 39 5 4 log. ¢ = 2.67768
Sid. time of transit =<;__31—T4 6= D
T=6 8 42 .0
Chronometer error =: 42 .6
TABLE VIII

Gives chains in decimals of a townshipside; the average length of
north or south sides, viz.: 886 chs, has been used in the computation
of the second column of this table.

TABLE IX

Contains the correction te be applied to the normal width of road
allowance, to obtain its value at township corners on correction
lines. It is to be added to one chain for township corners nerth of
tho road, and subtracted for corners south of it,

!
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TABLE X

Gives the logarithm of the ratio of a small arc expressed in
seconds of are, to its tangent; by adding it to the log. ta_ngent, the
logarithm of the arc is obtained, and the arc itgelf found with a !:ab‘le
of logarithms of numbers, without having to compute ‘pI’OPOI'tIODdl
parts. This table is intended to replace the table printed on the
record of astronomical observations, when the instrument employed
is divided sexagesimally.

TABLE XI

i i rial li i flection
Is useful in running trial lines. It gives the angular de
of a line for deviations of one to 149 links at the end of eighty-one
chains.

TABLE XII

Ts the part of the table of addition and substraction logarithms,
useful in reducing time azimuth observations with Polaris. ~Suppose
two numbers @ and b, and a>>b; then we have, as long as A is less
than 10,

FOR SUMS, FOR DIFFERENCES.

Take 10 + log. b — log.a = 4 Take log. a — log. b = B
and then -lt)g.(%z + b)=Iog.a+ B | and thenlog. (a—b) = log. b +

— 5

TABLE XIII

Gives the correction for refraction to be applied to the sun’s
polar distance when using solar instruments. It is always to be
subtracted. ] .

This table was computed by a graphical construction.
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TABLE I,

LogAriTaNs of the Lengths in Guntei’s Chaing of certain Geodetic Lines computed
from Clarke’s elements of the Figure of the Earth,

|
. Log. Log. Log. : Log. Log. Log.
Latitude. N. sitE TSN (R sinig 13 12 sin? 11 Latitude. N. sin{; 127 | SRS sin.gl”. BeRIne122e
(<] ? Q)
49 00 01875572 01862852 0:0045001 54 40 0 1876988 0 1867100 9:9498763
49 10 5615 2981 0:0030469 54 50 7029 7223 9+9480928
49 20 5657 3107 00015849 55 00 7068 7340 9°9462981
49 30 5699 3233 06001143 55 10 7110 7466 99444925
49 40 5741 3369 9-9986350 55 20 7150 7586 9.9426754
49 50 5784 3488 9-99714170 55 30 7190 7706 9:9408470
50 00 5826 3614 99956501 55 40 7230 7826 99390072
50 10 5869 3743 9:9941444 556 56 7270 7946 9 9371557
50 20 5911 3869 9'9926296 56 00 7309 8063 99352926
50 30 59563 3995 9:9911058 56 10 7349 8183 9:93341177
50 40 5995 4121 9-9895730 56 20 7390 8306 99315311
50 60 6037 4247 99880309 66 30 7429 8423 9'9296324
1 00 6079 4373 9-9864797 56 40 7468 8540 99277216
51 10 6121 4499 9:9849192 56 50 7507 8657 99257986
51 20 6163 4625 9 9833493 57 00 7546 8774 99238634
51 30 6205 41751 9:9817701 57 10 7586 8894 9:9219158
51 40 6247 48177 99801813 57 20 7625 9011 9'9199557
51 60 6288 5000 9 97856829 57 30 7665 9131 99179830
52 00 6330 5126 9:9769750 57 40 7703 9245 99159974
52 10 6372 5252 9.9753674 57 50 7742 9362 9:9139991
52 20 6413 6375 9-9737299 58 00 71781 9479 99119878
52 30 6455 5501 9:9720926 58 10 7819 9593 9:9099633
52 40 6497 5627 9 9704455 58 20 7857 9707 99079256
52 50 6538 5750 99687882 58 30 7896 9824 99058747
53 00 6578 58170 9:9671208 58 40 7934 01869938 9:9038102
53 10 6620 5996 9'9654435 58 50 7972 01870052 9:9017321
53 20 6662 6122 9:9637559 59 00 8010 0166 98996403
53 30 6702 6242 9:96205678 59 10 8048 0280 9+8975347
53 40 6744 6368 99603495 59 20 8086 0394 9°8954150
33 50 6785 6491 99586307 59 30 8123 0505 98932812
54 00 6825 6611 9:9569012 59 40 8161 0619 9:8911331
54 10 6866 6734 99551612 59 50 8198 0730 9 8889706
54 20 6907 6857 9 9534104 60 00 01878235 0-1870841 98867935
54 30 0+1876948 0:1866980 9'9516488
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TABLE TI. ‘ TABLE IL

TLATITODES, &¢., of Base and Correction Lines. LarirupEs, &c., of Base and Correction Lines—Continued.

: : Lioo: g 2 Longitude
Name of Line. Latitude. g P. si(r)fl”. | R. ];i%%'l”. cov%r}(]ed.by 486
ains.

Longitude
Name of Line. Latitude. Log Log R Is‘i?lg'l,, covered by 486
¢ el Chains.

No. of Town-
ship.

No. of Towan-

i) ) ” Q YY)

18t Bage ... ereeene: 00:00 0-1875572 0+0045001 01862852 8 00990 26th Base... ........!| b7 43 49:36 0°1877718 1 99152351 01869290

Correction % 99:05 5617 00029764 2987 02681 Correction ........| b4 17-48 7159 9-9131376 9413

2nd Base .eevererens 58:017 5661 0°0014431 3119 04388 | 27th Base... ....!| 58 04 4557 7799 99110269 9533

Correction. ., e 2708 5705 9:9999003 3251 06:112 Correction.... .....! 15 13:66 7839 9:9088098 9653

3rd Base i 56 08 5749 9:9983480 3383 07852 28th Bage....... v 26 41°73 7879 9:9067591 9773
1

3rd Correction.... 2505 51794 9-9967861 3518 09610 28th Correction.., 36 09°78 7919 9:9046039 0-1869893 |
4th Bage.... cuereres 2 5401 5838 99952143 3650 11385 29th Bage 6 37-81 7959 99024339 0-1870013

Correction ......c.. 22°96 5883 9:9936329 3786 13-178 Correction. g 05-83 7999 9:9002490 0133
5th Base. «eeeevents 5188 59217 99920418 3918 14:988 1 30th Base...... 3383 8039 9:8980490 0253
Correction ..even 20717 5971 9:9904407 4050 16816 ‘ Correction ........ 0181 8073 9:8958337 0370

GEhUBARE e e 4965 6015 99888297 4182 18662 318t Bage ..o veviee 29°11 8117 9 8936029 0487
Correction e 55 1851 60569 9'9872086 4314 20527 ! Correction .... ... 6771 8157 9-8913568 0607
7th Bage..cess evees 4735 6103 9-9855774 4446 22411 32nd Bage........... 2564 8196 98890948 0724
Correction .. 16°17 6147 99839365 4578 24:313 Correctlon.... avans 53565 0-18782356 9 8868170 0'1870840

8th Base ..eeeierees 4498 6191 ¢ 99822842 4710 26235 i e

8th Correction.... 13:76 6235 9+9806224 4842 28176
9th Basge.....ccoarnes 42563 6279 99789500 4974 30136
Correction & 11-26 6322 9:9772671 5103 32°117
10th Base .. ...cc.. 3998 6366 9 9755737 5236 34°118
Correction ......... 0869 6409 99738694 5364 36139

11th Base 3737 6453 9 9721545 5496 38-181
Correction o 06-04 6497 | 9 9704288 5628 40245
12th Base.. X 34-69 6540 99686921 5757 42°329
Correction.. a 03:31 6582 99669442 5883 44°436
13th Base.....ccee.. 31'92 6626 9 9651865 6015 46664

13th Correction... 00°52 6670 9 9634156 6147 48714
14th Base... .......s 2909 6712 9:9616342 6273 50887
Correction.. 5765 67566 99598417 6405 53083
15th Base. o 26-19 6799 99580375 6534 55302
Correction.. . 54-11 6841 99562218 6660 57545

16th Base ..coocaineen 2321 6884 99543945 6789 59811
Correction... o 51 69 6927 99525554 6918 02°102
17th Base... ; 35 20°15 6969 9 9507044 7044 04417
Correction......oues 4859 7012 9:9488415 7173 - -06°758
18th Basge... 5 17-01 70564 9+9469665 7298 09°123

18th Correction... 4542 7096 9 9450792 7424 11-516
19th Bage... ccsseese 1382 7139 - 9°9431798 7553 13 932
Correction.. 5 42°20 7181 99412680 7679 16376
20th Bage.... é 10565 7223 9:9393437 7805 18 847
Correction.......... .8 3889 7264 99374066 7928 21345

21st Base.... 5 07-20 7305 99354569 8051 23:871
Qorrection.. 3649 7347 9 9334945 8177 26°421
22nd Base... - 0377 : 7390 9:9315192 8306 29°006
Correction . . 32:03 7431 9 9295307 8429 31618
23rd Basge....coaveeen 00°28 7472 9+9275290 8552 34268

23rd Correction. . 2851 7513 99255140 8675 36929
24th Base. 5670 7554 9:9234856 8798 39630
Correction.. 2489 7595 9 9214436 8921 42°362
256th Base.. . o 5307 7637 9'9193880 9047 45°125
Correction..e e 33 21-22 7678 99173186 9170 47-919
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TABLE IV.

CrorD Azimuths, Deflections, Deflection Offsets, Jogs, &ec., for Correction Lines.

TABLE IIL

OmorD Azimuths, Deflections, Deflection Offsets, &o., for Bage Lines.

- —

Length of one ,
Range on
Correction Line.

Deflection

Chord Chord : . Longitude
: : Deflection | Deflection | Offset for 1
S Rermt Sexagesimal.; Decimal. chain covered by 1

Sexagesimal. | Decimal. - Qistance! range.

Base Line.
Number of
Township.

ence for one-
section.

Number of

I Number of Township.

tion Line.
Sexagesimal.
gesimal.

Ver

hal

Number of Correc-
Chord Azimuth
Chord Azimuth
Deflection Sexa-
Deflection Decimal.
Deflection Offset for
1 Chain distance
Convergence or Di-

inches.

1-394 . | 3 i3
1+411 : | U ‘ 5 Chains. | Chains.
i_ii‘; 89 56 574 | 89:9493 | 484297 |  3:4212

551 9486 276 4638
52:9 -9480 - . 4255 507
505 -9474 233 551

o

Ot Ot O o
s O 0o
= (=3
(=] -~
oo

1:465
1483
1-501
1620
1639

482 9467 *212 *594
458 *9461 5 *829 188 641
433 *9454 3 ‘852 167 *685
409 9447 N 875 1144 (i
9440 *899 120 719

© 00 =T Ot [NSVR R
D HOKR =TS w ot
B0 00 b B

D= O — Ot OU!OO)V—.‘

DR -TJOR DRSO DD MW

1:558
1:578
}.gslag ! _ . 9433 -923 097 -826
; | : +9426 947 072 -875
1:639 i ; -0418 . -9172 -047 ‘925
1-660 i *9411 ; 487-997 | 484:024 | 3973
; : . *9403 . 488:023 l 483 998 4'025
1:682

1:704
1:726
1:749

1-772
1:795
1-819
1-843
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TABLE V.

f h Secti d width of TABLE V.—Continued.

i i t and Tangent for each Section, and Wi

LArrTuDE, with Logarithms of S&ﬁiﬁtelfstectiogs. ! LariTupE, with Logarithms, of Secant and Tangent, for each Section, and width of
‘ Quarter-Sections. .

Latitude Quarter-Section.

Latitude. Quarter-Section.

Difference for 10
Difference for 10

Township.

Township.

Difference for 10
Diﬁ‘ergnce for 10

49°.0000

49°.7136
0147 g
0291 7au0
0438 el
0582 0l

o874 7863
0874

8009
1165 ' 8154
1165 8154
156 8445
1603 8592

1603 -
1747

8883
1894 Sa8s

122
2158 ‘ 9174 110

2185 A 10

2476 9465 086
2611 9610

073
2621 ,

9756 061
21768 oyes oot
3055 { 50°.0047 037
3059 o0t oar
3203 oKs 024

3350 og onz
3495

0000 02

0000 03
0:000 02
0-000 03

0630 : 39988
3641 9830 050
5932 0921 963
3932 : 0%l ac3
4204 1212 939

4224 141z 939
4368 -

1503 914
4515 198 o1
46569 las 02
do8 | 1939 877
4951 Lo ! 817
5097 o

5242

2377
5388 as

5533 ; 2642
5680 1 a6
5824 ‘ 2443

811 . 3104
6115

3250
6262 30
6407 | a5
6553 a0
6698 Jads

6844 doss
6989 :
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TABLE V—Continued. TABLE V.—CQontinued.

LariTupE, with Logarithms of Secant and Tangent for each Section and with

e Larirupe with Logarithms of Secant and Tangent for each Section, and width

of Quarter-Sections.

Latitude. Quarter-Section. Latitude. Quarter-Section,

chains.

Difference for 10
Difference for 10
chains.

Township.
Township.
Difference for 10
Difference for 10

| b 9987
50°.4124 1256 2

4269 975
4415 iéZ? o
4560 1o 949
41706 1838 936
4851 924
1985
g?gg ; 2129 géé
bl4z 2216 885
5433 2420 873

2567 860
5580

2712 39-847
5724 40154

2858 141

5871 3003 129

6016 | !

6162 3149 116
: 3294 103

6307
3440 090
6453 3585

6598 077
3731 064

6744

3876 051

6889 4023

7035 039
7180 4167 026

4314 013
7327
7471 4458 000

0000 02
0000 03

4606 987
;?éB . 4749 974
2 4896 962

7909
8054 g?gg 949

8200 o
8345 5332 : 923

5478 910

Ségé | 5623 897
5769 884

8782 6914

89217 6060 871

9073 858
6205

9218

0°000 02
0-000 03

6351

9365 3
6496
9509 6642

9656

oo
9947 7078
'0091 : :

0238 ;ggg
0383 75616

0529
0074 - 1807

0820
0965 o
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TABLE V.—Continued.

LATITUDE with Logarithms of Secant and Tangent for each Seetion, and width
of Quarter-Sections.

| Township.

Section.

Latitude.

Quarter-Section.

Difference for 10
Diﬂ‘ergnce for 10

51°.8098
8243
8389
8534
8680
8826

8971
9116
9262
9407
9563

9698

9844
9989
0135
0280
0427
0571

0718
0862
1009
1153
1300
1444

1591
1735
1882
2027
2173
2318

2464
2609
2755
2900
3046

3191

3337
3482
3628
3773
3919
4064

4210
4355
4501
4646
4794
4937

0°000 02
0°-000 03
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TABLE V.—Continued.

Larmrupe with Logarithms of Secant and Tangent for each Section, and width

of Quarter-Sections.

= I Township.

Latitude.

Quarter-Section,

Difference for 10
Difference for 10

520 5084
5228
5316
5519
5666
5810

5957
6101
6248
6392
6539

6683

6830
6974
7121
7266
7412
7557

7703
7848
7994
8139
8285
8430

8576
8721
88617
9012
91568
9303

9449
9594
9740
9885
0031

0176

0321
0467
0612
0758
0903
1049

1195
1340
1486
1631
1777
1922

0000 02
0-000 03
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TABLE V.—Continued.

Larirupe with Logarithms of Secant and Tangent for each Section, and width

of Quarter-Sections.

Township.

50

b1

52

53

54

55

66

o Latitude. Sec. ¢
S
3
0
1 53° +2068 0222 63
12 2213 7
13 2359 92
24 2504 223 07
25 2650 22
36 2795 36
1 2941 51
12 3086 66
13 3233 81
24 3377 96
25 3524 224 10
36 3668 25
1 3816 40
12 3959 65
13 4106 70
24 4250 85
25 4397 226 00
36 4541 14
1 4688 29
12 4832 44
13 4979 59
24 5123 4
25 5270 89
36 6414 226 04
1 5561 19
12 5705 34
13 5862 49
24 5996 63
25 6143 79
36 6287 93
1 6434 227 08
12 6578 23
13 6725 38
24 6869 53
26 7016 68
36 7160 83
1 7307 99
12 7451 228 13
13 7598 29
24 7742 44
25 7889 59
36 8033 74
1 8180 89
12 8324 229 04
13 8471 19
24 8615 34
26 8762 49
36 8906 64
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TABLE V.—Continued.

Larirupe with Logarithms of Secant and Tangent for each Section, and width

of Quarter-sections,

S =
~ ~
S i
S a S :
a2 Tan. ¢ o & |Quarter-Section.
23 23
&g &4
a a
0:126 15 39986
38 972
61 958
84 945
127 07 931
30 917
53 903
76 889
99 875
128 22 861
45 848
39'834
68 { 40166
91 153
129 14 139
37 125
60 111
83 097
130 06 083
30 069
53 056
76 042
99 028
= 131 23 ol 014
45 ] 000
S S
% 68 < 39:986
= 91 2 972
132 14 958
37 944
60 930
83 917
133 07 903
30 890
53 875
76 861
99 847
39'833
13¢ 22 { it
45 155
68 140
91 126
136 14 112
38 098
61 084
84 070
136 07 056
30 042
53 028
77 0L
137 00 00

g =
~ ~
ds) <2
= . S a Su
= 3 Latitude. Sec. ¢ = Tan. ¢ 3%  |Quarter-Section.
4 & 23 g3
2l s e 5%
E'L (/7] (=] a
57 1 53: 99052 0°229 179 0137 23 39986
12 9197 95 46 972
13 9343 230 10 69 958
24 9488 25 92 944
25 9634 40 138 16 930
36 9779 55 39 915
58 1 9925 70 62 901
12 54°- 0070 85 85 887
13 0216 231 01 139 08 873
24 0361 16 o 31 o 859
26 0507 31 S 65 = 845
o 39831
36 0652 46 8 78 g { oot
(=] (=]
59 1 0798 62 140 01 157
12 0943 M 24 142
13 1089 92 48 128
24 1234 232 07 71 114
26 1380 23 94 100
36 15625 38 141 17 085
60 1 1671 53 41 071
12 1816 68 64 057
13 1962 84 87 043
24 2107 99 142 10 028
25 2253 233 14 34 014
36 2398 29 57 000
61 1 2544 45 80 39-986
12 2689 60 143 03 971
13 2835 6 27 957
24 2980 91 50 943
25 3126 234 06 73 929
36 3271 21 96 914
62 1 3417 37 144 20 900
12 3562 52 43 886
13 3708 68 66 872
24 3853 83 89 8517
25 3999 98 145 13 843
39829
36 4144 235 14 36 { s
63 1 4290 29 59 159
12 4435 45 83 144
13 4581 60 146 06 130
24 4795 5 29 115
25 4872 91 53 101
36 5016 236 06 76 086
64 1 5163 22 99 072
12 5307 37 147 22 058
13 5454 53 46 043
24 5598 68 h 69 029
25 5745 84 93 014
36 5889 99 148 16 000
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TABLE V..—Continued.

LATITUDE with Logarithms of Secant and Tangent for each Seetion, and width

of Quarter-Sections.

(=] (=}
— —
~ -
< S
2, Q ., Q.
=] ; Latitude. Sec. ¢ a2 Tan. ¢ &%  |Quarter-Section.
wm g D ot D
<] © 5'd 35
E 8 Elc) o
15 n (=] (=)
65 1 54 6036 0237 15 | 4 0148 39 39986
12 6180 30 63 971
13 63217 46 86 957
24 6471 61 149 09 942
25 6618 7 33 928
36 6762 92 56 913
66 1 6909 238 08 80 899
12 7053 24 150 03 884
13 7199 39 26 870
24 7344 65 50 855
25 7490 70 73 841
39 ‘8217
36 7635 86 96 { i
67 1 7781 239 02 1561 20 161
12 7926 17 43 146
13 s 8072 33 67 131
24 8217 49 90 117
25 8363 64 152 13 102
36 8508 80 37 088
68 1 8654 96 60 073
12 8799 240 11 84 058
13 8945 27 o 163 07 o 044
24 9090 43 = 31 = 029
25 9236 58 o b4 o 015
36 9381 74 e 1 3 000
(=) (=]
69 i 95217 90 154 01 39:985
12 9672 241 05 24 971
13 9818 21 48 956
24 9962 37 71 941
25 55°:0109 53 95 927
36 0253 68 155 18 912
70 1 0400 84 42 898
12 0544 242 00 65 883
13 0691 16 89 868
24 0835 31 166 12 854
25 0982 47 36 839
39824
36 1126 63 59 { 20177
71 1 1274 79 83 163
12 1417 95 157 06 148
13 15663 243 11 30 133
24 1708 26 53 118
25 1854 42 i 104
36 1999 58 168 00 089
72 1 2145 74 24 074
12 2290 90 47 059
13 2436 244 06 71 044
24 2581 22 94 030
25 2727 38 159 18 016
36 2872 653 41 000

F
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TABLE V.—Continued.

LATITUDE, with Logarithms, of Secaut and Tangent, for each Section and width of

Quarter-Sections.

=
g
£ & '
= 4 Latitude. Sec. ¢ g9 Tan. ¢
o @ -t
= &4
B @ A s
73 ) 55°.3018 0244 69 0:159 65
12 3163 85 89
13 3309 246 01 160 12
24 3454 Jif 36
25 3600 33 59
36 3744 49 83
T4 1 3891 65 161 07
12 4036 8l 30
13 4182 O |l 54
24 4326 246 13 | 7
25 4473 20881 162 01
36 4617 45 24
75 1 4764 61 48
12 4908 7 72
13 50564 93 95
24 5199 247 09 163 19
25 5345 25 43
36 5490 41 66
6 1 5636 57 90
! 12 5781 73 164 13
13 6927 90 37
24 6072 248 06 g;
25 6218 22 I
36 6363 38 2 165 08
(=]
: S 32
i 1 6509 54 S
12 6654 70 S 56
13 6800 86 79
24 6944 249 02 166 03
25 7091 19 27
36 7235 36 50
8 1 7382 51 T4
! 12 7526 67 98
13 7672 83 167 21
24 7817 250 00 45
26 7963 16 69
36 8108 32 92
16
79 1 8254 48 168
12 8399 64 40
13 8545 81 64
24 8690 97 87
25 8836 261 13 169 11
36 8981 30 35
59
80 1 9127 46
12 9272 62 82
13 9418 79 170 06
24 9562 95 ?O
25 9709 262 11 54
36 98563 27 (it

Difference for 10
chains.

Quarter-Section.

0000 03

39+985

911
896

867
852

837

39:822

{ 40°180

165
150
135
120
106
090

076
060
045
030
015
000

39:985
970
955
940
925
910

895
880

865

850

835

39820

{ 40°182

167
152
137
122
106
091

076
061
046
030
015

000
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\‘ VI for finding the Pole Star.
TABLE V.—Concluded, | TR e

Scdlh e

Lamiruog, with Logarithms, of Secant and Tangent, for each Section and width of

Quarter-Sections. AZIMUTH, Distance
above

or below
Tp. 30 || Tp. 40 || Tp. 60 | Tp. ( Pole.

Latitude. Quarter-Section.

Township.
Difference for 10
Difference for 10

56°.0000 K 0°171 01
0144 25
0291 49
0435 B 72
0581 96
0726 20

0872 44
1017 68
1163 92
1308 15
1454 39

1599 63

0°000 02
0'000 03
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: : T{&BLE V'III. , TABLE XI
For Converting Chains into Decimals of a Township side, j

Showing the Deflection of a Trial Line for Deviations from 1 to 149 links at the end
of eighty-one chains.

Equivalent decimal of Equivalent decimal of Equivalent decimal of

a Township side. a Township side. a Township side.
Chains. Chains.

Sexagesimal Di-

N.orS.  E.or W, NioiE || BoorWo N.orS. | E.or W.
side, side. gide. side. gide. side.

exagesimal Di-
vision.
vision.
sion.
vision.
Decimal Divi-
sion.
Sexagesimal Di-
vision.
Decimal Divi-
sion.
Sexagesimal Di-
vision.

00206 *00207 01852 01863 *14403 *14493
00412 100414 *16461 *16563
00617 *00621 02058 *02070 185618 *18634
00823 00828 ‘04115 ‘04141

06173 06211 +20576 *20704
*01029 01035 08230 *08282 41162 41408
01235 01242 61728 62112

01440 01449 *10288 10352 ‘82304 ‘82816
101646 ‘016566 *12346 *12422

Decimal Divi-
Decimal Divi-
Sexagesimal Di-
Decimal Divi-

| Links.

i

] S

=]

0637
644
*661
*658
*665

=3 > oo =

672
679
*686
693
*700

707

g ‘714
Number of Correction Line, Number of Correction Line. : 97| 8 : 121

Jo Jog : . -729
in Chgins. in Chuins. .736

TABLE IX.
CorrEoTION to width of Road Allowance on Correction Lines.

COTH B WO

*743
*750
Y
*764
771

778
185 47 06
792/ 32
99, BT
‘806 48 23

| . ‘813 48
TABLE X, -608| -820' 49 ;,3
: 828
For Converting the Logarithm Tangent of Small Arcs into Logarithm of

: . *835! 50 05
Seconds of Are. . *842 30

Log. T. Log. tan. Log. T. Log. T.

5314 42 8:419 5314 33 5314 26
41 *440
40 *4569
39 477
38 *493
37 : +508
36 *621
35
34
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TABLE XII. TaBLE XII.—Addition and Subtraction Logarithms.—Concluded.

Addition and Subtraction Logarithms. =

B0'0 0858
0878
0898
0919
0940

B0-0 0000

00 0004
0006
0007
0009
0011

0962
0984
1006
1030
1053

1077
1102
1128
11563
1180

0014
0017
0022
0027
0034

0043
0055
0069
0087
0109

1207
1235
1263
1292
1322

0137
0173
0217
0273
0344

1352
1383
1415
1447
1480

COTHNN HAWNRHD ©R-TINHR AWHHSDS S

0432
0442
0452
0463
0474

1514
1549
1584
1621

0485 1658

0496
0507
0519
0531

00 1695

0543
0556
0569
0582
0595

0609
0623
0638
0652
0667

0683
0699
0715
0731
0748

0766
0783
0801
0820
0839
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TABLE XIII.

Correorion for Refraction to be applied to the Sun’s Polar Distance when u
LATITUDE 49°
Sun’s Declination.
LATITUDE 54°

Solar Instruments,

*o18uy Inog s,ung
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