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CONSTITUTION AND BY-LAWS
-OF THB—

of Dominion Land iurreyors,Association
aT

X

CONSTITUTION.
V .1

ARTICLE t.
NAM* OF THE ASSOCIATION.

** The Association of Dominion Land Surveyors.”

ARTICLE II.
OBJECTS OF THE ASSOCIATION. “

The promotion of the general interest., and elevation of the standard 
of the Profession. '

o
v

7
ARTICLE III. 

membres.

1. The Association shall consist of Active Members and Hpnorary

M 2, Active Members must be Dominion Land Surveyor*, and only\

euoh e|all hold office. , ... .
3. Honorary Members shall be euch persons only who are distin- 

guished for Professional Attainments. They shall be exempt from due*.

ARTICLE IV.
OFFIOIBB.

Surveyor-General of Dominion Lands shall be Honorary 
President of the Association.

1 The (Mlcere of the Association shall consist of an Honorary-1 
President, a President, Vioe-Preeident, 8ecretery-Trteenrer, aud att 
Executive Committee, all of whom, except the Honorary-PNeident, to 
be elected at the annual general ■ masting by ballot.. 11

:

4. The
;
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ARTICLE V.
ELECTION OF MEMBERS.

bv at letüf Dominion Land s""eyor upon being proposed in writing
o'.hie la:Li:LBembere ehl11 k e,igiWe for «'”‘=0- — «ember

A

Aei
upon payment of the necessary fees. Ge

HONORARY «EMBERS. 
2. Honorary Members must be

Members. recommended by at least twcj

Torino.
3. All voting for the election of Members shall 

a general meeting of the Association.
4. The majority of the ballots cast shall decide.

ARTICLE VI.
MEETINGS.

, J" The A?nu®1 General Meeting shall commence on the third Tuesday

sjssw awey- r* *•** - -
dentin8P““! M“‘inf of the Association may be called by the Presi- 
Members. ^ ^ ? Dt' When reque6led lri writing by three or more

a quorum at any meeting >■ the transaction of

an
be by ballot and at pa

j Jo

&
)

1

V3. Five shall form 
business.

ARTICLE VII.
* AMENDMENTS.

1. This Constitution may be amended at any of the General Mertings 
by a vote of at least two-thirds of the members present at such meeting

mg at which it is to be considered shall be given 
month before such meeting, the members 
Secretary.

to the Secretary one 
to be notified thereof by the

\ARTICLE VIII.
EXECUTIVE COMMITTEE.

1, The Executive Committee shall consist of the v
President, Secretary-Treasurer, and thme membem/td  ̂hiJt'

asisr
oi The Meetings of the Executive Committee 
of the President or Secretary-Treasurer.

A

r
*\

to be held at the call .
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ARTICLE IX. 
auditors.

Two Auditors, to be elected by ballot, shall audit the accounts of the
at the Annual5 Association annually, and present their report ot the 

General Meeting.

samet

ARTICLE X.
SUBSCRIPTIONS.

I 1. The lee for membership for Active members shell be five dollars, 
and an annual subscription of two dollars for each subsequent yean both

shall be struck off the
payable in advance.

. 2. Any member twelve months in arrears
çbll, and no member in arrears shall be allowed to vote,

i
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by-laws

'ORDER OF BUSINESS.

i 1. Beading of Minutes of previous meeting.
2. Reading Correspondence and Accounts.
3. Propositions for Membership.

* Balloting for Membership,
5. Reports.
6. Unfinished Business.
7. Election of Officers.

, - —New Business.
9. Adjournment.

V -1 All motions must be in writing, and shall 
the mover and seconder, and 
discussed.

3. Reports of Committees 
man thereof.

AS

t
k

contain the names'1 of 
must be read by the Chair before Thi

being

must be in writing, signed by the Chair-

kyUr. .h.» h... », H*. „
/t

Ti
' o£ the Chair 

5. When
»... y dtairsiis tsr “
»,*: "• c“™" *■» ,i.„, ju »

7. Every member while speaking shall address

7f

bjthe Chair.
DUTIES OF OFFICERS.

ri“ j—
«.mal report of all hi, receipts and disburselnu/ ™ d ’ .h n “

SLSSüsr “mv fro™ tim«* - - jut.

F

not a

ocord of all 
meetings, receive all
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4(r SECOND ANNUAL MEETING

- OF THE—

fflfflffl OF DOMINION LAND SURVEYORS
f—HELD AT—-

Ottawa, February 17, IS, 19, and 90, 1886,

je.
The Association assembled Tuesday, February 17, at 3r.il., at 8t. Andrew’s 

Ball, in Ottawa.
Otro J Klotz, President, in the Chair.

' Pboohammb :

of
"g

it '
r-

ie
Tuesday, February *17—3 p. m. 

Routine business. 
Presidents Address. 
Election ot Officers.

r,
in

l
r-

7:30 p.
Notes on the different systems of Survey in the North-West Territories— 

by W. F. King, Inspector of Surveys.
Selection, Equipment and Management of a Survey Party-by Thomas 

Fawcett.
Wednesday, 18—10 a. m.

Reflections on the Accidents of Life—by Jno. A. Snow.
A new form of Field Instrument—by G. B. Abrey.
On motion the minutes of the preceding meeting were confirmed.
The following Dominion Land Surveyors were thefa duly elected members 

of the Association r- 
H. Carre.

.1 M. Deane,
H. D. Ellis,
F. L. Foster,
T. D. Greene,

, 1, W. Harris,

e

i

i

! Alexander Niven, 
George Rose,

MML.
4. B. Sirota,
B. W. Hubbell.

r

A
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The President then delivered hie Annual Address :
of s

, . Gbntlbiizk,—I congratulate the Association on its second annual meeting.
It is gratifying to see that our membership has increased to seventy-two in 
number. The Association is still in its infancy, and will have to struggle for 
a few years before it is settle^upon a permanent basis. The latter can onlv 
he attained and maintained by the active interest of the members.

plea
ther
Ordi

his:
It 18 customary for a president to review the progress of the society and 

the progress of that branch of science especially pertaining thereto during the 
past year With onr society it is rather a difficult subject, partly on account 
of its recent organization, and far more so than were we an engineering society. 
The real progress of our society and profession will be when the surveyor will 
execute his work with greater care and precision and to the best of his ability 
I do not wish to insinuate that the surveyor is deliberately careless, but 
public sentiment and opinion regarding surveyors is so lax,—preferring a 
quick, cheap survey,—the basis of operation uncertain—that the surveyor 
from force of circumstances, has to comply with such requirements, and hence 
the standard of the profession is kept low.

Regarding progress in the science ; this field is very limited, for our work 
is mostly confinnd to mathematical formulas and instruments with which we 
obtain the necessary data therefor. Of the former we are amply supplied, and 
the same may be said of the latter, and is the limit of excellence of the latter 
about reached s no great discoveries or inventions are made, merely details. 
Were we only versed in both what has long been known, so that we could 
manipulate them thoroughly, our standard would certainly not be low. 
Furthermore, our sphere of action does not as yet reach to that extent which 
is practiced in other countries. This pertains to the broader view of the 
meaning of “ surveyor.”

find
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Ihe greatest drawback to the land surveyor in our countiy is that neither 
the Federal nor Provincial Government has made or begun to make a 
systematic and accurate survey of the country, at least of the more densely 
settled part. Sooner or later such a survey must be made, and the sooner 
the betten the expense of such a survey, although apparently large, would be 
repaid tenfold, nay hundredfold, by saving of unnecessary costs of litigation 
respecting boundaries, by furnishing most useful and valuable data for drainage 
of areas, for water basins, for preliminary surveys of projected railroads, for 
mineralogical development, for cadastral maps useful for purposes of assess­
ment, and for various other matters conducing towards the welfare of the 
community and progress of the country. An eminent engineer states that in 
the State of Massachusetts alone about *20,000,000 would have been saved in 
its public railway expenditure had accurate topographical maps been extank 
Now such maps are in course of construction.
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I think we arelthe onlyjremaining civilized nation that hae not commenced 
such a systematic surrey.

01
Had the extreme usefulness and expediency e<

tl
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there il nb excuse. We can take no better example for illustration than the 

Ordnance Survey of Great Britain.
What use is there for the rising surveyor to acquire more knowledge in

mente,-what.occasion will he have to apply his superior skill? To build a 

mansion upon quicksand.
The maps of our country (either as counties or as a whole) are inaccurate* 

for the surveys upon which these maps rest or are mostly based, were made 
with the old chain and compass through woods, nearly one hundred years kgo.
To give an idea of the reliability of maps where no survey of precision has 
been made we may take the wealthy State of New York.- The best map of 
this state up to the present time is, at places, as much as two miles in error. 
The State Legislature has since some years appointed a Board of Commis­
sioners of thoroughly competent men, authorizing them to have a trigonomet­
rical and topographical survey of the state made, which is now in progress.
In the most of the other states and territories similar surveys have been made 
or are in progress, besides the grand work of the Coast and Geodetic Survey 
carried on by their Federal Government. The first work necessary to be 
performed will be a triangulation of the country, this must precede the 
topographical work proper, just as in the erection of a building, a solid 
foundation must be laid ere a lasting superstructure can be erectel. In a 
triangulation the public of course sees little or no use of covering the whole 
country with a « spider’s web," yet such is absolutely necessary. It has been 
thought possible and practicable that if the Government laid down the frame- 
work, f. ». establish points throughout the country, that the detail work could 
and Would be performed by each municipality, but this idea has proved 

’ fallacious and the attempt futile, so that it is also a settled matter that if the 
whole work is to be efficient it must be carried on by the Government and 
with a permanent and competent staff of surveyors. In the first few years of 
such a surrey the public will receive little direct benefit ere the detail maps 
are published, on this account the citizens are tpt to become impatient. It 
muet be remembered, too, that moneys expended on such surveys do not , 
bring benefit» so patent as dividends of a gas company. The former must to 
likened to those bestowed upon the nation by our free public eohoole. duo 
» furvey must be energetically carried forward so that its completion, at least 
of the more populous parts, may not be too much protracted, and the citizens

be some
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gain the benefit thereof.
Without dilating on this subject any further or entering into any of the 

other branches with which the surveyor comes in contact, I would urge 
every surveyor to bring this subject to public notice and to keep it there until 
the Government begins the primary work.

I
f
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' Vhe following amusing note.is copied from one of Senator Cox’s books. 

” scientific books printed by Congress have often provoked humorous 
irony from the facetiously frugal mind. • This is the queerest book inside of 
lids,’ said Senator Fessenden. • Take a box of common shoe blacking, and a 
brush, and a little white paper ; smear it all over, and then take a pepper- 
box of white sand and sprinkle it all about, and you will have as good a book 
as this Exploring Expeditions.’ ”

from
need

1 reagi
irre|

2,00
Having also taken during the past season on my “ Exploratory Survey to 

Hudson’s Bay,” some magnetic observations, a communication of dome of the 
results thereof may not be uninteresting.

Magnetism is a peculiar quality possessed naturally by 
ore called •' loadstone,” and may be artificially produced in iron and steel 
(especially the latter) by certain

mac
abo
use
12tlkind of ironone
the
proprocesses, which, without altering any oj 

their other properties, such as their weight, hardness, &c„ give them certain 
additional properties of which the most obvious is that of attracting and in 
some cases repelling other bodies, hut the most useful iyhat of pointing ’’ 
in a certain direction, when allowed to move freely. This directive power or 
Characteristic, is from the present knowledge confined to the earth ; what 

. position a straight magnet (not considering its weight) would assume in space 
is not known, for the cause of the earth’s magnetism and the laws which 
govern the same are still imperfectly understood.

A straight steel magnet we term a needle.
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Magnetism is distributed over the whole surface of the earth, and every 
where exerts itsqpower in a greater or less degree. When a magnetic needle 
is suspended, and free to move, it always assumes a constant direction, but 
this power or force is only of direction, not of translation, herein differing 
from gravitation i this peculiarity may be illustrated by attaching small pieces 
of cork to the needle and floating it in water, it will immediately 
north and.south position but otherwise remain stationary.

We find by experience that if two needles are brought near each other 
that the “seeking” ends, or those pointed towards the north (in the N. 
hemisphere) will repel each other, but that the north end of the one will be 
attracted by the south end of the other, i. e. like poles repsl and unlike attract 
each other, so that strictly speaking, considering the earth as a huge magnet 
the seeking end of a magnet in the northern hemisphere is the « south « pole. 
This directive property in azimuth is termed declination, formerly variation.

Furthermore we will find by observation on our freely suspended needle 
that in different latitudes it will not preserve ite same position towards the 
horizon (although evenly balanced as far as its weight is concerned), this is 
the second part of its directive power and is called dip or inclination. On 
this account surveyors in changing,their latitude are obliged'to "balance” 
the needle (when doing compass work) by means of a small shifting weight 
generally a brass wire wound around the needle.
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There U yet e third magnetic element which ie subject to variation, both 

from time and place, namely, the •< intensity ” of the force by which the 
pulled into its peculiar position. This is found to be generally 

the earth’» poles and diminishes therefrom, but it vanee
needle ie 
reatost near

irregularly over the surface.
Concerning the history «f magnetism we gather that in China more than 

2,000 yeare B.C. the directive pWrtv of the magnetic needle was known and
made use of, and through them \he knowledge reached Europe, but not till
about the mb century of our era. 'The Norsemen were the first who made 
use of the loadstone in Europe. From a Chinese work in the beginning of the 
12th century we learn that then the needle was euepended by *‘bread and 
the mode' of determining the declination long understood. Columbus 1» 
probably the first who recorded the change of declination with a change oi 
position. When he left Spain he had east declination, and on hie voyage in 
lat. 28-, long. 28* he had 11" weati he necessarily crossed the agonic line, or 
line of «« no angle,” i.e., where the magnetic and astronomic meridian» 
coincide, which (act he noticed. Hence on our magnetic records and observations 
slowly but steadily increased. But it remained for the great Alexander Von 
Humboldt, in the beginning of the present century, to bring he study of 
magnetism to a science. It was be who first published the law that the 
intensity of the force increases (in general) with the magnetic latitu » 
supported by observations at 104 places. During hie travels in the tropioal 
regions of America, he observed the oscillations during ten minutes of the 
same needle at different stations, and front t(ie number of oscillation" deduoed 
the relative magnetic force (especially P*ri,) u,mg a, ,t.nd.rd or I 0000 that 
on the magnetic equator in the Peruvian Andes. This method is now super 
eeded by the superior one of determining the absolute magnetic force. Hum­
boldt was the flret to demand the establishment of magnetic stations throughout 
the world, and in April 1836/Wrotp to the Duke of Suesex. at that time 
President of the Boyal SocWr* this point, urging amonge^other places 
the establishment of station, in Canada. In magnetic survey, which followed 
and the contributions to magnetism, the name of the late Mejor Sobine 
inseparably connected.

FriedrichOanee (1771-1866) medeen elaborate mathematical investigation 
of the problem and gave ue a “general theory of terrestrial magnetism. 
Besides these there are other names worthy of mention, but space does no

g'

permit.
While in the magnetic force upon the earth we have the declination, 

inclination and intensity thereof inseparably conneoted.yet to the surveyor

he takes either a solar or stellar observation for aximuth (the latter is more 
accurate but not so convenient to take, and for this purpose the former answers 
all purposes,) then comparing the determined true asimuth with the magnetic
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gives the required declination,—expressed as west or plue when the north end 
of the needle points west of the true,meridian and east or minus when in the 
opposite direction.-—When such an observation is taken the place, year, day 
and hour, should be recorded as each influences the declination.

Beginning with the last we come to consider the solar—diurnal variation, 
which ehowe us, a systematic movement of the needle during the 24 hours. 
About eunriee it is at its easterly elongation, and then follows the sun till 
1 p. m., reaching its westerly elongation, when ikretraces its movement. At 
about 101 a* m'> ^ passes its norrpal position for the 24 hours, and a sebond 
time about 8 p. m. In summer this diùrnal range/is greater than in winter, 
and also during years of maximum sun-spots greater than during minimum 
sun-spots. For our latitude the diurnal range is about 9 minutes of arc. 
Besides this movement, irregular disturbances will occur, as observed along 
the Nelson during the past season. I generally took with each astronomic 
azimuth determination a magnetic one also, for which latter several readings 
would be taken, naturally expecting the needle to settle at the same point, (it 
is better to take the reading between the vibrations,)Jmt in several instances 
found over half of a degree variation in thedeclination.il took out the needle» 
examined its pivot and bearings, lest they might have bfeen damaged, but both 
were in good order, I remagnetized Xhe needle with the twbstong bar magnets 
of the dip circle, but all to no avail. The reason of such abnormal behavior, 
I failed to discern. Similar behavior with the dipping needles occurred. 
When perhaps the amplitude of vibration was fqst diminishing, all of a sudden 
it would start off again and swing, I might almost say. violently, as if some 
fresh magnetic current had seized it. Whether the azoic rocks amongst 
which I was could produce any such fluctuation does not seem probable, 
although their attraction was often quite evident; but this, is a constant for 
the same spot of observation.

It is beet not to theorize upon the strength of a few isolated observations, 
but to keep on gathering facts, until from them, collected from all quarters 
of the globe, an hypothesis may be deduced, and when established become 
a law of nature.

The next variation is the annual, but for practical, purposes it may be 
neglected.

Next comes the secular change of the magnetic declination. This is the 
most important of the various changes to which the needle is subject. Know­
ing the same, the surveyor is enabled to re-establish old lines, which have 
been obliterated, and thereby save costly litigation. Without this knowledge 
it Would often be impossible to establish such lines correctly. In this con­
nection it may not be out of place to state the desirability of having all maps 
and descriptions in deeds of land expressed in astronomical bearings which 
are constant, to which might be added in parenthesis, as explanatory only, 
the original bearing (compass) of the lot line &c. as given in the first patent
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thereof But, if in the backwoods it is found expedient to run “compass »
Une, the date of such survey upon which the bearings «e depend,» should 

he always given in every conveyance consequent thereto. The neglect 01 
giving Te date of magnetic bearing leads to much confusion. In my own

North-west the needle is banished.
If year after year the magnetic azimuth of a certain line be taken it will

be found to change eteadily and in one direction until it hae reached its
either to the east or to the west, when it will begin to return and .

This motion is not uniform but least

md
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till
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maximum 
move

mic I steadily in the opposite direction, 
near its eastern and western elongations.

west There is no record of observations on this continent which comprises 
le Whole range from eastern to western elongation, but such is found for 
Paris The earliest declination there recorded is for the year 1541. From 

this latter record it appears that the time elapsing between the eastern and 
western elongations at Paris is 233 years, from which may be assumed that 
the magnetic^pole makes a complete revolution around the actual pole in 

466 years. The variation in declination between ilie extremes amounted to

nearThe agonic line, or line of no declination, passed in 1817 through Detroit 

and is steadily moving westward. ,1. , 1
It is found that lines of eqyikdedination-j-isogonic lines or magnetic 

meridians differ far more from gastronomic .wW.dtmns d° the lines of

equalcinclination----------isoclinic lies, from parallels of latitude

Tle north and south magn/tic poles are far from being diametrically 
-, h other. Captain J f Etoss found the former in 1831 to be near lat. 

r N long. 96" west, and in 1840 the latter to be at about 72" lat6 ;and ^2° loa f

homogeneity in the mass of the earth is not fully known. From my observa­
tions extending from the Forks of the Saskatchewan to Hudson s Bay, about 
Sinlongitude, the declinations along the Saskatchewan, where there are no
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rock exposures until Cedar Lake is reached, where sedimentary limestone is 
found, are far more uniform than those along the Nelson, the banks of which 
for three-quarters of its length are of igneous rocks. Along the former river 
in general an eastward motion gave a decrease of declination, but along the 
latter a similar motion produces sometimes an increase sometimes a decrease 
in declination, and not until we pass the igneous rocks, which are succeeded 
for a short distance by limestone formation and then by clay until Hudson’s 
Bay is reached, do we find a somewhat uniform decrease in declination as we 
proceed eastward.

If we find from a series of observations that there is some regularity in 
the change of declination with change of longitude, it may be safely assumed 
that such declinations express the horizontal direction of the magnetic currents 
of the earth better than those where such regularity does not exist. Our case 
in point : The declination along the Nelson should lie between that of Grand 
Rapids and York Factory, be less than the former and more than the latter ; 
but instead, out of 37 intermediate stations 15 have larger declinations than 
Grand Rapids, and one has less than York. At none of the stations was there 
any mass of iron ore seen nor anything special noticed to cause “ local ” 
attraction. From this it is seen that granitic, gneissoid and hornblendic rocks 
intersected by trap dikes exert a greater influence upon the needle than 
diluvium or silt deposits or sedimentary limestone. Ere this might have been 
asked—what is magnetism? But the echo answers “ What?” Many of its 
effects are known, but as to its origin» or whence it emanates is still a mystery. 
Were the earth’s magnetism dependent solely upon the magnetism inherent in 
certain particles of its mass, we should expect practically no change from 
year to year, and furthermore the concentration of this magnetism would be 
near the centre of the earth Now as we have changes of magnetism although 
oùr magnetic particles where such do exist remain constant or nearly so, there 
must be some other magnetism and this must exist in the form of currents. 
These are not evenly distributed over the surface of the earth nor do they 
continue constant in their uneven distribution of any particular time. As 
before remarked the magnetic energy is coincident with the sun-spot cycle ; it 
seems probable that the source of magnetism ie the sun—our origin of light 
and heat of which magnetism may be a form.

Returning to the record of my observations of the past season, and com­
paring them with those made in 1843-44 by .Sir J. H. Lefroy, we find the 
following differences for declination

Near Forks of Saskatchewan a decrease of
At Cumberland*House an increase of.........
“ Grand Rapids, Sasketchewan, a decrease of . .1... 2e 4V

Norway House a decrease of............
•• York Factory a decrease of................

These variations are made more apparent from the accompanying figure. 
From this it is seen that during the last 40 years the magnetic pole has beey'
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moving westward. Laying down the magnetic meridians Irom the above

ï
1831 Capt. J. Ross is said to have found the north magnetic 
OS’, long 96° 46- west, in 1819 the declination at York was fo-d by S,* J ohn _ 
Franklin to be 6" east, and in 1843 at the same place by Lefroy to be 9 00 .6 
east. Now if in 1831 the magnetic pole was ro long. 96 46, York being ml .
67- long. 92- 26', must not the declination at York have been west? Again 
in 1831 the magnetic pole was in long. 96" 46;, and by observât,», a,nee then 
it has moved westward, it would follow that ,t ,s west of long. 96 46 . Now, 
how could the declination at York now be east? The magnetic pole, as found 
by Captain Ross does no, appear to me to .agree with otoerva .ons taken e s . 
where, especially when we have observations north of e“?de ®° ’ ^‘°h 
should be of more weight than more southerly ones. It ,squestionable wheth 
a point at which the inclination is 90" and the decimation indeterminate is 
‘«the” magnetic pole, the point of concentration of magnetic currents. In 
the vicinity of the magnetic pole there is an accumulation of magne ic 
currents and it is not difficult to imagine that within this area that local 
attraction at any particular point might be sufficienl to sat,sy the conditions 
of the magnetic pole. It ,s a difficult matter to separate the effect caused by 
formations (not an isolated body) from that of magnetic currents.

When we make a comparison of the variations in inclination at the five 
principal stations alluded to during the past 40 years the difference ,s slight. 

(Lefroy * Klotz).

-
»

i

12-.0-Forks Saskatchewan, a decrease of.........."
Cumberland House **
Grand Rapids
Norway House an increase of......................
York Factory, a decrease of........................

These variations bear no similarity or ratio at all to the variations of 

declination before stated.
Again when we similarly compere the absolute force in British units we

V.7-
1-.6-

............. 2.9'
0'.3-

find at
0.062
0.102
0.038
0.064
0.126

Forks Saskatchewan an increase of 
Cumberland House a decrease of...
Grand Rapids “ “
Norway House 
York Factory

In this we find an increase of force for the Forks where there is a decrease 

in the declination as well ae in the inclination,
The accumulation of data apparently makes the true soultion of magnetism 

more complei, nevertheless a vast amount of information is gained, and 
finally its true origin and cause known, and add to the development of the 

latest science—meteorology.
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The officers for the ensuing year were then elected
_ ., , .... Otto J. Klotz.President • • ........................ .. J. P, B. Casorain.
Vice-President,... a F Cotton-Sec-Treasurer -...............................rWjfuSt

Executive Committee ........................
jJ.F. Snow,

• * \B. J. Rainboth.
It was moved by J. J. Burrows, and seconded by C. E. Wolff, and 
Resolved, That A. F. Cotton receive the sum of .fifty dollars for his ser­

vices as eecretary-treasureMor the past three years, the same to be paid out 
of the surplus funds of the Association.

It was moved by E- Bray, and seconded by C. E. Wolff, and 
Resolved, That the railroad agents be interviewed by a committee of this 

Association’to ascertain what they will do in regard to reduced rates for 
surveyors and their parties over thetir respective roads, and that the following 
gentlemen be the said committee -.-The President, J. F. Snow, J. J. Burrows, 
T. Kains, C. F. Miles, J. P. B- CaSgrain, 8. M. Starkey, and the Secretary.

Many of the members beingTmable to attend the evening session, it was 
resolved to dispense with the same.

Auditors,

/
;

Wednesday, February 18,10 A. M.
OItto J. Klotz, President, in the Chair. „
jL. A. Snow read a paper on “ Reflections on the Accidents of Life.
Whereupon W. F. King, Inspector of Surveys, read the following paper on

NOTES ON THE DIFFERENT SYSTEMS OF SURVEY IN MANI- 
^ TOBÀ AND THE NORTH-WEST TERRITORIES.

History tells us that man, in his primitive state, subsisted by hunting

“■riK’Œ.rM

srj* A’ts&ttffJrsv%$£ ^
TtMknüHFd bv the Israelites at a time hen they seem to have made some '
Stance ^civilisation. TK* hnMin he™8 *hue restricted in area, the 
pressure of dry seasons,f ?»
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lay

the natural increase of the flocks, upon which the inhabitants depended for 
their food, would be severely felt. This drove them to tilling the ground as a 
supplementary means of subsistence.

It does not appear, however, that agriculture was carried on to any great 
extent among Eastern nations at the dawn of history, except in countries such 
as Egypt, where the fertile belt on each side of the Nile at once attracted and 
supported a large population who lived by husbandry. We read in the book 
of Genesis, that during a season of famine, Jacob sent his sons to Egypt to 
buy corn, shçwing that even at that early date Egypt must have been an 
agricultural country.

A large agricultural population crowded into a small space, required the 
sub-division of the country into small holdings, which had to be determined by 

cans of lines instead of natural boundaries.
1 The science of geometry, which is the foundation of all surveying, is said 

to have taken its inception here, where every year landmarks swept away by 
the inundations of the Nile had to be re-established. Among the foremost 
ranks of mathematics is placed by common consent, Euclid, of Alexandria, 
who first placed geometry upon the footing df a logical science, and whose ele­
ments of geometry are used in schools to the present day with very little 
alteration in the order of the propositions.

The Pyramids no doubt were used as points of reference in these surveys, 
and it is probable that the Great Pyramid, in which there is a passage point­
ing to the Pole Star, was so constructed under the orders of the monarch by 
skilled astronomers for the purpose of establishing a meridian of reference to 
be used by surveyors who, in that day of primitive instruments, had not the 
means of readily and frequently observing the stars.

It would be impossible for me in sucn a short palper as this to trace the 
history of our profession from that time to the present day, or to enter into the 
different systems of survey which have been practised according to the varying 
needs of different countries. What I wish more particularly to direct your 
attention to is the systems of survey which we have adopted in our Provinces, 
and more particularly in the vast extent of country which we have been 
called upon of late to survey in the North-West.

It was impossible in Ontario, Quebec, and the Maritime;Provinces, which 
were wooded countries, and where the first settlers selected their locations 
along the banks of large rivers or lakes, to have any one system of survey for 
the whole country, and the exigencies of each case had to be met by surveys 
which would cover the wants of the people. For this reason there h 
been any uniform system in these Provinces. But where surveys were to be 
made in a large extent of territory, and the opportunity was had of surveying 
it ahead of settlement, it became the duty of the Government to select such a 
comprehensive survey system as would obviate all the difficulties arising from 
irregular systems.

For the sake of greater simplicity in making the surveys, it is necessaiy 
that all boundaries of lots shall be straight lines; that is, parts of great circles 
of the earth, and as the lots are intended for farms, they should be as nearly 
as possible square, the square of all four-sided figures containing the greatest 
area of land for the length of fencing required, and any other angles than right 
angles causing inconvenient corners.

Now the curved form of the earth prevents our making all the lots in an 
extensive eystem exactly square, and we have therefore to resort to an 
approximation to the square, which may be done in several ways. In this 

t a system of survey may be likened to the projection of a map. While 
^possible to represent any portion of the earth's surface on the plane 

surface of a piece of paper exactly in all respects, as to its area, the directions 
and curvatures of its fines, and so on, it is conversely equally impossible to
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the meridians run from the successive bases can thus be allowed to fall, to­
gether with the errors of the survey, on lines midway between the bases, or 
correction lines.

We thus arrive at our own system of survey. In this the extreme 
differences of area in the'eections are practically insignificant. An error in 
measuring a base line only affects the width of two townships on each side of 
it. An error of chainage 01X a meridian outline affects only two townships 
directly, and two more, or fouX at most, indirectly, and all these errors are 
rendered unimportant by the manner in which the sub-division of townships 
is done. Several base lines can begjfveyed at the same time, as was done in 
the North-West in the years 1882 antf 1883, so as to render a very large tract 
available for immediate sub-division. When greater speed is necessary base 
lines can even be surveyed backwards from one principal meridian to the next 
one east of it, the result being a, perhaps, considerable closing error, which 
yet affects the width of only four townships in one range. The eastern and * 
western boundaries of townships being all true meridians, and the north and 
south boundaries having nil very nearly the same bearing, almost due east 
and west, the finding or re-establishment of an old line is a very simple matter.

The most apparent defect in this system is the rapid increase of jogs on 
correction lines, which, in thirty ranges west of the initial meridians, amount 
to nearly a mile and a half. This makes the ranges appear irregular, while, 
where these large jogs occur, the curvature of the earth affects considerably 
the width of the roads.

In order to stop at once both the increase of jogs, and the accumulation 
of chainage and other errors on the base lines, the device of new initial 
meridians, from which the surveys might be started afresh, was resorted to.

The second initial meridian was established in 1876 by the operations of 
the Special Survey by a triangulation, for a description of which i beg to refer 
you to the Surveyor-General’s Report for 1883. The other initial meridians 
were established in the following years, by ordinary chain measurements 
along certain of the bases.

These meridians were intended to lie on even degrees of longitude from 
Greenwich, four degrees apart. This was to facilitate the calculation ahead 
of survey of the widths of the broken ranges adjoining them. As the longitude, 
however, of those after the second meridian depends each upon the chainage 
of one line only, it was to be feared that their errors of position would be very 
large. It has been found, however, that in general they are very near their 
intended position as far as that can bê proved by the subsequent chainage of 
many base lines. These chaînages, howerer, may all have large constant 
errors in the same direction. There is, unfortunately, no astronomical check 
which can be applied to the longitudes except by means of the electric 
telegraph. At the time the principal meridians were established, the telegraph 
line which then extended as far as Edmonton, was in a very bad condition, 
and although attempts were made on three occasions to obtain longitude 
determinations by this means, they all failed. It is to be hoped that another 
attempt will be soon made, as there are now two good telegraph lines across 
the North-West.

I may remark here, that in laying down these meridians allowance was 
always made in the broken section adjoining them for the discrepancy between 
survey and true longitudes caused by the elevation of the base line above the 
sea level. This correction amounts to between sixty and seventy links for 
each one thousand feet of altitude, and the broken section adjoining a meridian 
on any base line should therefore be found longer than theory gives it by from 
one to two chains.

Z A check on the north and south, errors was obtained by astronomical 
Observations for latitude. A point was thus fixed on each meridian, from 
which the chainage was commenced, and two or more check points were also
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established on each meridian in order to cut out the accumulated errors of the 
chain. Unfortunately, astronomical observations, whether for latitude or 
longitude, are affected, sometimes very greatly by the attraction of masses of 
hills, etc., on the levels of the instrument.

• On the survey of the International Boundary, where a great number of 
stations were carefully observed, these station errors, as they are called, were 
found in many cases to be as much as 100 feet and upwards. In one case the 
error was even as large as eleven chains, but this was an exception, caused by 
the attraction of a very high hill, one of the Three Buttes, to which the station 
was in close proximity. ... .

If it were possible always to select a place tor observation away from any 
high hills or deep valleys, I think that in a country like the North-West, 
where the geological formations are generally regular, these errors might be 
confined to reasonable limits, hpt it must be remembered that if hills or 
valleys affect the result, so also must underground cavities or parts of the 
earth of greater density than the surrounding

For this reason it is well to confine corrections made from these deter­
minations to the initial meridians, and not to employ them to check base 
lines, as has been done in one or two instances, between the principal 
meridians. This Is objectionable as introducing an irregularity into the 
azimuth of the base line, and perhaps a greater error than before existed.

Had not the necessities of settlement in the far west made it imperative to 
push forward the surveys of principal meridians so far ahead of the base lines, 
these astronomical checks might well have been dispensed with, for the sur­
veyor of a new principal meridian, if he had had several base lines already 
established to tie to, could have compared his chaînage at each one, ami 
would have at once noted and corrected any large discrepancy. With the 
present perfection of instruments, base lines can be surveyed as far as regards 
their azimuth, with greater accuracy than can with certainty be obtained by
the best latitude observations. ................

The International Boundary or 49th parallel, which forms the first base 
of our system, was surveyed in the years 1872 to 1874 by a Joint Commission 
appointed by the British and American Governments. There were two 
methods of surveying this line from which choice could be made. One was to 
establish one point on that parallel, say at Red River, and to run a seriewpl 
transit lines west therefrom, similar to the surveys of base lines, androo 
measure offsets to the true parallel at convenient distances. The other way 
was to locate astronomically a number of points on the parallel and to run 
transit lines between, measuring offsef} as before. This plan was adopted 
because it enabled several parties to work at once instead of only one, and the 
survey could therefore be more rapidly as well as economically carried on. 
This method was also considered to be more in accordance with the treaty by 
which this line was named as the boundary, as will be explained below.

The points for astronomical determination were taken about twenty miles 
apart. These, by reason of the extreme dryness of the seasons, were located 
in or near the valleys of large streams, the choice of level country for stations 
being generally impracticable from scarcity of water. The station errors, 
therefore, as mentioned above, were frequently very large. The transit line 
from one station might meet the meridian of the next one or two hundred feet 
too far north or south. The transit line, and the parallel depending by 

- calculated offsets upon it. had therefore to be swung into position, the error 
being distributed evenly throughout the twenty miles. This makes the angles 
of deflection along the boundary line very irregular. The monuments over 
the greater part of the line are about three miles apart. The deflection angle 
therefore, is in general about three minutes, the line curving regularly to the 
north, but when one of the astronomical stations is reached the observer will 
be surprised to find a sudden and often large change in the angle. It may be
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increased to as much as fifteen minutes or more, or perhaps the line makes a 
sudden turn to the south instead of north. After the station is passed the 
deflection continues regular as before.

A proposal was made that when all the forty-one stations had been 
determined, and their relative station errors found by the survey, a mean 
parallel should be adopted, such that the surfi of the errors on one side of this 
mean line should balance the sum of the errors on the other. Such a parallel 
would have been a trbe latitude circle and a small circle of the sphere, out not 
necessarily in latitude 49u at any one place. This proposal was rejected for the 
reason that the boundary was by treaty to be the 49th parallel of astronomical 
latitude, and therefore ought to depend on the astronomical observations.
Now taking two stations twenty miles apart, one of them may have hills to 
the north, and the other hills to the south. There will therefore be station 
error between them. Now it is natural to suppose that along the line joining 
them the attraction of one range of hills will diminish and that of the other 
increase in proportion to the distance on the line, so that the probabilities are ^ 
in favor of an obseayen>at any intermediate point of the oblique parallel laid 
down by the .toundaty survey finding himself in true astronomical latitude 49°

For these^easons the boundary line is nearly valueless as a base line. It 
should have been made a correction line. However, at the time our system 
of survey was framed this line had not been established, and it could not be 
predicted in what manner the survey would be made.

Since the inception of surveys in the North-West, three systems of survey 
have been in force. The differences between them are, however, very slight,

In what is known as the first or old system, the base and correction lines 
were established in a manner very similar to those of the present system, but 
the subdivision of townships was made on a system of squares based on the 
eastern outline of the township, the resulting irregularities of area being 
thrown into the western tier of quarter sections.

In the second system, adopted in 1880, the east and west boundaries of 
sections were made meridians to conform to the directions of the boundaries 
of townships, while the third system agreed with the second as to the manner 
of subdividing the townehipej&ut differed from it in reducing the number of 
roads and decreasing their width to one chain, while in the first and second 
systems the roads were one chain and a half wide and surrounded every section. 
Another important difference was the method of surveying the standard lines.
In the first as in the third system, the base lines were surveyed as standard, 
while the correction line served, as its name implies, for the reception and 
correction of all errors. But in the second system the correction lines were 
run by the block surveyors instead of the base lines. This method 
defeated the main object of correction lines. The exterior meridians of the 
blocks, which by theory are straight lines from correction line to correction 
line, had to be deflected in the quarter sections closing on the correction lines 
to allow for differences of measurement along these latter, while the base lines 
being run through the centres of the blocks by the surveyors of township 
outlines, had to be also deflected in closing on the exteriors, and' the last 
quarter sections had also to be made of irregular width.

No comprehensive system of rules was ever laid down to guide surveyors 
as to where or how these discrepancies were to be allowed for, and the system 
was, after one year’s trial, abandoned altogether on the adoption of the better 
planned methods of the third system.

Some difficulties arose in connecting the surveys of the third system with 
those of the second which had been previously established. A notable error 
arose in this way. The new system whs three chains narrower in each range 
than the old. The first section on a new base line west of the old system has. 
therefore to be made narrower than the theoretical eighty chains. In order to . 
obtain the width of this section, the usual plan adopted was to subtract from
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33
eighty chaîne three times the number of rangée of the old eyetem. This gave 
an erroneous result, as allowance was not made for the divergence of the 
meridians. Suppose, for example, the eleventh base was to be surveyed west 
from the line between ranges sixteen and seventeen of the old system. Here

the sides ol one township in three miles is about forty links, and therefore 
this divergence in sixteen'ranges will amount to sixteen times forty or six 
hundred and forty links. The width of the first section in range 17 of the new 
system therefore, instead of being, as appears at first eight, 80 chs. -3*16 
chs. = 32 chs., in reality shoulcf be 32 chs. — 6.40 chs. = 26.60 chs., and a 
surveyor who had not allowed for this would find, at his first closing, a correo- 
tion line with a correct base line of thé new eyetem, an error in the jog of 6.40 
chains. For computing this correction accurately, the beet plan is to take 
from table 2 of the Manual the number of seconds of longitude in one range 
according to the new system for the base in question. A similar quantity for 
the baseline of the old system will be found in a table published in the 
Surveyor-General's Report for 1879. The difference of these longitudes is to 
be multiplied by the number of ranges. This result in seconds, multiplied by 
the length of one second of parallel in chains at the latitude of the new base 
line (the logarithm of which is given in table 2 of the Manual, under the 
heading of Log. V. Sin. I) gives the number of chains in the required correction. 

Another difficulty which occurred wae in properly surveying the broken 
townships or narrow ranges adjoining the old eyetem. However, as this is 
covered by the instructions in the Manual and is now well understood by all
au^î^afitheeesystems 6of survey, the establishment of the correction line 
has been the most intricate part, and many difficult cases have arisen. Instances 
are not wanting where a large error in chaînage on one of the meridian out­
lines has thrown the correction line so far out of position that the subdivider 
in running the correction line has found hie line of poets on the north side of 
the road actually crossing the line of poets on the south side. In a case like 
this, the only remedy which can properly be applied is the entire re-survey of
the* A similar difficulty often occurs in the broken range adjoining a principal 
meridian. The jog on the correction line at the eastern boundary of this last 
range being very large (about a mile and a half) if the poets on the meridian 
are some chains too liar north compared with the base lines, the surveyor who 
establishes the correction line according to the instructions contained in the 
Manual of Survey, by joining the poet on the meridian south of the road with 
the other southern post may find that hie line actually passes north of the 
poet planted by the outliner as the south-eastern corner of the township north 
of the correction line, or if the error is not so serious, yet the width of the road 
is greatly decreased. Or, on the other hand, if the error on the meridian is to 
the south instead of the north, he may find hie road several chains wide 
opposite the western end of the jog. This case is not governed bv the instruc­
tions given in the Manual, although it occurs to a greater or less extent at 
every correction'll where it adjoins a principal meridian. It has been ruled, 
however, that the proper procedure in such a case is to establish a temporary 
corner one chain south of the outliner’s iron poet at the western end of the 
jog, and to connect this point by straight lines with north-eastern and north­
western corners of the township south of the correction line, so as to make the 
road the proper width throughout, although the northern boundary of the 
southern township will be made crooked.

Again, where there is one more range line run from the southern base 
than there is from the north, a turning" point may be established one chain 
north of the bar at its northern extremity, making in this case the southern
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boundary of the northern township crooked. These methods should not 
however be resorted to, unless the error seriously increases or decreases the 
width of the road. Perhaps fifty links of increase or decrease would not be 
too great a limit.

Some minor difficulties in the interpretation of the Manual have arisen, 
but is not necessary to refer to them here, as they are merely matters of 
detail, and not material to the principles of the system.

In this brief papeXj have endeavored to examine into the advantages, and 
also the defects of our system of survey, and I have tried to show that the 
system is as good a one as could have been devised. Now that the surveys 
have be^p extended over such a wide extent of country, comprising almost 
all the prairie regions of the North-West, we can look at them as a whole, 
and consider whether a system, so perfect in principle, has given in practice 
correspondingly good results. I think the verdict of an impartial observer 
would be that this has been the case, and that the surveys of the North-West 
as regards accuracy, economy, and the rapidity of their execution, 
pare favoraby with those of any other country in the world.

can com-

The next paper read was by Gh B. Abrey, on 11A new form of Field 
Instrument.” 
connection therewith.

Two solar instruments of his design were exhibited in

A NEW FORM OF FIELD INSTRUMENT.

Some years ago I had a transit made at Philadelphia to order, of some­
what special and elaborate design with horizontal circle reading to 10” of arc, 

This instrument had attached to the lower plate a solar which was capa­
ble of a good degree of precision in adjustment and use, but from its exposed 
position extending on one side of the main instrument, was liable to get out of 
adjustment as well as—from the same cause—preventing good adjustment of 
the main instrument, I detached this solar and had one of my own design 
constructed and placed on the top of the telescope. The principle of this 
last one was good, but was on rather small a scale, and it also threw the 
instrument out of symmetry too much tor precise adjustment, and therefore I 
removed it also and had another one similar in principle but symmetrically 
mounted and on a larger scale, made during last summer. This is the 
instrument you see here and the one I desire now particularly to describe. 
You will observe that it is not an attachment to a transit, but is a part of the 
transit instrument capable of all the precision and convenience of the beet 
transit theodolite, and when set equatonally, will do all the work of an equa­
torial instrument of equal power and dimensions. It consists of plates, 
tangent screws, standards &c., same as other transits of its class. The new 
feature for your attention being the telescope,,its method of mounting and its 
attachments.

First the telescope is mounted in Y bearings on the standards, 
axis may be reversed in these Yfl end for end, and the telescope may be 
revolved over between the standards at the eye end. The cross axis has a 
large hollow ring turned in its centre, and the telescope is mounted in the 
centre of this riugj in Y bearings so as to be capable of revolution on its own 
longitudinal axis m these, or turned end for end in them similar to that of the 
cradle theodolite. It is capable of adjustment to centre over spindle to centre 
of its cross axis, and to a right angle with the cross axis, striding levels are 
provided, reading to 10” of arc, for the cross axis, and for the telescope tube. 
There is a verticle circle of 6 inches diameter reading to 20" by two opposite 
double verniers. This circle is provided with a latitude level to 10” attached 
(and adjustable for index error) to the vernier limb. .This circle may be used
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The eye piece for ordinary use ia provided with a revolving disc covering • 

an open sight, a colored glass for snn observations and a prism converting it 
into a diagonal for use when required, either may be revolved totheeye lens 
or changed to another without any risk of disturbing the setting of the
‘"^There'is aitached to the telescope, in front of the object glass, a small 
reflector that is fixed to an axis with adjusting screws, the axis itself being 
placed at right angles to the collimation of the telescope. The reflector .axis 
is clamped at one end by an arm carrying a veruier that subdivides an arc of 
a circle attached to the telescope to 10", or in reality to 20" effective reading, 
as it is used for measuring angles ol objects seen by their reflections. This arc 
extends both ways from its zero point so as to read to about 30 plus or minus, 
and sufficient to include the sun in its range of declination, and in connection 
With this instrument it is the declination arc. . . , . »

The cross wires at the focus of the telescope are six in number ; two of 
them are at right angles to each other, placed in the collimation axis; the 
others are placed one on each side of these, at equal distances from them and 
parallel therewith, so as to form a square around the collimation, the size ot 
the square being calculated to just enclose the sun’s disc when at its greatest 
distance from the earth. „ •

There are also graduated semicircles attached to the ring of the cross axis, 
having their centres adjustable to coincidence with the centre line of the 
telescope ; either one of these may be read by means of an index or pointer on 
the telescope. They are intended to serve as hour arcs when the instrument 
is set equatorially. They are graduated to 4 minutes of hour spaces only, and 
are not subdivided by a vernier, this being close enough for the purposes of 
the instrument. Hour circles are not essential to the use of the instrument as 
a solar, but often are very convenient as finders. Only one of these arcs is 
used at the same time ; the other one is necessary when the telescope tube is
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adjustments should be very carefully made j they consist of say about nine in 
number, as follows :—

Placing collimation in centre of telescope.
Adjusting plate levels to right angles to spindle. ,
Latitude or crosswires and its stridinglevel to nghtangles with the spindle. 
Centre of cross wires to right angles with cross axis, and in centre over

I

6plnCoilimation horizontal, latitude zero and tube, striding level, and

latltReflector axis (declination axis) perpendicular to collimation and hour 

circle zero.
Reflector parallel to its axis.
Equatorial cross lirfee parallel to declination axis.
Declination zero, or the reflector at 46° to the collimation.
Several methods may be adopted fer performing any one of these, and any 

one may be made independently of another or without reference to the sun or 
other heavenly object. It is not thought to be necessary to tire yonr patience
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with explanations of any methods of doing these now, but should anyone 
desire I will be glad to explain.

When all is adjusted, in order to find the meridian, I would suggest the 
following routine : Setup the instrument over the desired point with the 
latitude ascertained and laid off on the verticle circle, and the telescopej(either 
end of it) elevated to that of the Pole, and with the sun’s declination calculated 
for the time and place and corrected for the refraction, due to the latitude, 
declination, and hour angle of the observation, laid off on the declination arc, 
and also with the telescope revolved in hour arc to the apparent time of the 
day, turn the instrument on its spindle till the sun’s image is seen by reflection 
through the telescope nearly in its centre, clamp the plates, then by either 
the lower or venier plate tangents, and by revolution of the telescope in hour 
arc bring the sun’s image precisely into the centre of the cross web square. 
The collimation of the telescope should then be in the meridian. The plates 
may be read at this or a mark set up in line. Next elevate the other end of 
the telescope to that of the Pole by laying off tta latitude on the other side of 
the zero on the verticle circle; also set off theTcorrected declination on the 
other side of its zero on the declination arc as before. Revolve the 
plate around l$0° in azimuth, and by revolving the telescope in hour arc, etc., 
as before, bring the sun’s image again into the centre of the web square, when 
the collimation should again he in the meridian. Read the plates or set a 
mark, and if not in same line as the first the mean between should be a close 
approximation.

If now the telescope be reversed end for end in its own Ys, two more 
settings may be obtained for the meridian and the mean of all may be had ; 
during all these the striding level for the cross axis may remain on and the 
cross axis kept horizontal during the series, it being only necessary to keep 
the striding and latitude levels in their places for good results.

I had intended making some observations with the instrument to put its 
theory to a practical test, but have been so long getting it from the instru­
ment makers, arranged as I desired that no satisfactory series of observations 
has been taken. I might say that during last fall I had the instrument with 
me on a survey, but only during one day did I get time to attempt to put this 
use of it in practice. The instrument then was not arranged quite as it is now; 
the declination was read off the verticle circle by means of a level instead of 
an arc of its own as now ; neither was there the conveniences for ajustaient. 
I took some observations for meridian in the manner above suggested; the 
result was, on the first trial, with the decimating zero, not well defined, a 
difference of 24' in plate readings with circle first Ë., then W., or an error of 
12' from the mean. I moved the instrument to the mean and adjusted the 
declination zero on the sun in this position. Then repeated the observation 
for meridian and obtained closely the same reading of the plates at both 
observations.

Since the instrument has been completed I have only been able to observe 
the sun a short time on Sunday last. 1 had bot finished all the preliminary 
adjustments, but on the sun appearing a short time, I set it up out of doors 
and got a couple of pairs of observations on it, the result of which was a 
difference of , or 2*' from the mean ; both pairs gave the same mean. From 
my experience, I believe the mean of a pair of observations will ordinarily be 
much within a single minute of the true meridian. There is, of course, no 
calculation necessary after the observation is taken in the field, but the meridian 
is ascertained instrumental^, and lines in any desired azimuth may at once 
be set ouL Also observations of this kind may generally be taken as quickly 
as they could on a back picket, and therefore on sunshine days lines may be 
produced or checked by an astronomic setting at every station.

All other field equitorials, or solars as they are usually called, that I have 
seen, or seen described, arranged as they are so as only to be capable of single
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SEEEsBEHSSil
Ihf LridY.7dSring one fall of the Say and probably a curve more or leea 
similar during the other hall of the day. . ,

Those defects, it is assumed, are eliminated by the mounting of the 
instrument described in the presebij, paper.

The Auditor’s report was read, and on motion adopted.

AFTERNOON SESSION.
Otto J. Klotz, President, in the Chair i . . ,
Thomas Fawcett read the following paper on “ Selection, Equipment and 

Management of a Survey party.”

THE SELECTION, EQUIPMENT AND MANAGEMENT OF 
A SURVEY PARTY.

Mr. Chairman and Gentlemen, , , , . ,
A Bubiect l*ke the one I have selected wdUld doubtless have been treated 

much more exhaustively by one of the veterans in the Prj>fe88i?“> ??
fne in wh“haXU o^s who interest
oûrrôlvls And my pT^r il it serves no better purpose may be ‘he means of

"‘“ft1 ^“orfa “he" ^f^^rtianot only

™n,k in fand ^This can on> be realized in the case of a survey party when

down°”ietTh”iraportant que^tîon'here beware w*e <o avoid worthless men? 
S^me in order toavoia imposition select their party from acquaintances. 
Should a sufficient number of desirable persons of our acquaintances wish to

nf the^mtotS^f thshparU to carry out thUreotione given-but more on this

* SSttE SSS554UTS .’SyKM^«Tntow But picheS and tried men who have had yea» of expen-
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ence, and whom you know are willing to go through fire and water if necessary, 
are among the most desirable class to select from—and as their services are 
worth more to the surveyor, more to the Government, and deserving of better 
remuneration than other members of the party, I may as well say here that 
the system of paying men in proportion to the value of their labors—a princi­
ple which is acknowledged to be right and fair—would be very desirable on a 
survey, and while the remuneration for the services might and should be 
limited, the surveyor should have the right to say who was worth 80 or 90 
cents a day and who should receive $1.10 or $1.20. We know that on the Gov­
ernment surveys some men are paid ten dollars a month more than they are 
worth while others are paid that much too little.

ïou ask, what has this to do in the matter of selecting a survey party?
I answer, the better class of men would have some inducement not only to 
join a survey party, but encouragement to do their best after they did engage 
if they could be assured that they would be paid according to their work. 
Before the selection of men could be intelligently'made, a.surveyor must have 
some knowledge of the character of the country where his season’s work will 
be situated, since a class of men who would be desirable for prairie work 
might be altogether unsuitable for the woods, and where boating or canoeing 
must be done it is very desirable that men who have had experience be 
engaged for this work. Could I procure such a party as I would wish to 
prosecute a bush survey, I would only take men who could handle an axe and 
shoulder a pack. Then if it should-become necessary in order to dispatch or 
to overcome difficulties, that all hands take an axe or carry a pack, the labor \ 
would be lightened and performed much more rapidly and pleasantly. And 
to this end, in engaging men and causing them to sign a contract, it is well to 
specify that they will be required to perform any labor required of them, as I 
have frequently heard of men finding fault if asked to carry a pack, to take 
an axe and chop, or to take a spade and build a mound, giving hs a reason 
that they were engaged to chain, to picket, to team, to cook or something else 
which they had been told would be their work, or which had been specified in 
the agreement which they had signed. I believe in engaging my men from 
the assistant down, so that I can require him and them individually at any 
time I may think necessary to perlorm any work in connection with the 
survey. In regard to ages, I would select young men from eighteen years of 
age upwards. I would take young men about twenty in preference to 
unmarried men of thirty-five and upwards, as men of that age have generally 
acquired the habit of saving themselves when exertion would be much more 
desirable. And I always take unmarried in preference to married men. Most 
of us could infer a reason for this from experience, but for the benefit of those 
who have had no experience in the matter, I may say, that while young men * 
as a rule become more contented the longer they are out in camp, married 
men become dissatisfied and find it almost impossible to stay until the end of 
the season. Again, men of intelligence I would always prefer to the illiterate, 
other things being equal. We generally find that fault-finding, insubordination, 
dissatisfaction, arises through ignorance and narrow-mindedness. It is not 
always easy to secure men of intelligence and ability for surveys where much 
labor is required, but when they can be obtained they are to be preferred. It 
may be well here to mention a few persons who are not desirable as members 
of a survey party: The man whose only object in going out is to see the 
country, because in many cases such parties are disappointed. They may 
have to take the train to where they will pass over a great part of the plains 
in the night time, or if during the day, they see very little of the country, and 
they may have to spend the entire season in bush and swamp fighting flies 
and mosquitoes, spending a miserable time uttering imprecations against the 
country generally and against surveys in particular. Another undesirable 
class are those who are delicate and wish to go out for the good of their health.
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who speak of a survey a 80»mmient P « , work for a fair day’s
with the party-not „ possible, while they expect as
pay, but whose design 18 “J?0 “ L, indolent ani the party is better without 
much pay as the best. Such m work from the manage-
them. Nor are men whoJP”*™ “kgn^oh of tm acquisition. As far as my 
ment of the instrument three who professed to know the most knew
experience goes in the matter, those no P who made no boast of their
the least, and were much more stupid th tn nature who are unleach-
knowledge. In fact ï»u somet ™es meet mei i ^ becoming u6eful men on a 
able, and whom years ol re^y,en, c cert flcates and recommendations always 
survey. Nor are » V, «le loÛfidence do I place in certificates that I never 
evidence of ability. So llttleIe. , the ve6t men I ever engaged had none, 
ask a man to produce one. I found the produce them in numbers
while other men whom I considered interio v engaging men for a

“s fitne.s’for the performance of the Mm «qm^ o w „

themselves of the experience o ^ amount 0f comfort aa possible, without

‘regLclTihis matter tetowsUrtingout, 
instruct each member of the party m rmr expedition. In regard to

crossing the Bow river, *J'®re ttippd, was all broken to fragmente by
tl e instaument, which was on the DO , . not only necessary
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dangerous locality, but in any locality it is always better to be on the safe 
side, and have duplicates of everything that is perishable or liable to be lost 
or broken.

But leaving this matter to your own judgment, we will proceed to make a 
few remarks concerning the management of a survey party. And here a great 
deal depends on a proper organization, which will not be a difficult matter if 
the selection has been a good one. That surveys should be conducted, as far 
as possible, on a military basis is a provision eminently calculated to insure 
success, and as before stated, the word of the chief should be law when it 
becomes necessary for him to give directions ; but that he should have to 
interfere where his experience and professional knowledge does not make it 
necessary—in matters where intelligent men should be able to discern their 
duties—is not desirable. In the first place, every man should receive the 
fullest information in regard to what he is expected to do. The sooner he is 
made acquainted with wnat isNrequired of him the better $ not only that, but 
let it be understood that no other course would be satisfactory or admissible. 
Let this be fully understood at the commencement, and as a rule there will 
be .no trouble afterward, and it only becomes necessary for the interference of 
the chief when he sees on the part of any member of tne party a disposition to 
neglect or shirk his duties. If the party should be made up of strangers it is 
needful that the chief should keep his eyes open, so that the person neglecting 
his duties should have his attention immediately directed to the matter. 
Should there be several disposed to shirk their duties, by discharging the 
worst one the defect would generally be remedied. If the party should be 
travelling in the absence of the chief, the movements should be directed by 
the person best fitted by experience and judgment to direct the movements. 
I need not say that this person should not always be the assistant. A person 
might be fitted by education and experience to assist in survey operations and 
perforin the calculations who would be in no way competent to direct the 
movements of the party ; and in that case it would only Be necessary to ask 
the assistant to accompany the party which were travelling under the direction 
of the person appointed. It is always well to place someone in authority, and 
the person appointed should be a man who would put his shoulder to the 
wheel and take the lead—someone who, if the horses and carts got fast in a 
mud hole, would say come, and not a person who, from his seat in the saddle 
or buckboard, would say go. To illustrate my meaning, I may: relate an 
incident which occurred to my knowledge. While two parties were travelling 
out with their carts together in the season of 1882, they came towbad mud 
hole. In connection with one of the parties the assistant and all the men 
plunged into the mud up to their middle and lifted on the wheels to help the 
carts through, while every man of the other party sat on the top of his loaded 
cart and whipped his poor beast until it managed to plunge through if it 
could. One or the horses, with the teamster on tile cart, got mired and down 
in the slough, while the poor fellow was on his load in the middle of the mud 
and water. I don’t know what he would have done had not the assistant who 
had taken the water called to his nien to come and give a hand. While they 
unhitched the horse and got it out, the man on the top of his load started to 
take off1 his boots, but the assistant told him to sit still or he might get hie feet 
wet; so he eat there on the top of his cart while the members ofanother party 
pulled it out of the mud and took him to dry land, where he wouldn’t nave 
occasion to wet hie precious feet. There we have an example of a party of men 
who knew their duty and who did it, while the other party were certainly 
making a bad start, whatever the end might be. On the one hand 
experience and ability displayed, on the other inexperience and donothingness. 
Nor do the men respect the chief who requires them to do things which are 
in themselves disagreeable any the less. They can see the wisdom of the step 
and are more likely to admire than disrespect. It raises within them a
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cult task. When ordinary obstacles are met withit simj to take the
if the picket man or some man ahead o ‘he Jme° te ,riahgulated will gen- 
necessary steps to overcome it. AJakeor stre ^ ^ ^ out tbe gaee 
erally involve much less loss of time it mere ready for measuring
or, if in the woods, have the timber cut away and have asUed the
the angles when the instrument is g that you cannot use your
question : When you come to a place so rougn u. y road than

sçBÿfisûf ifsgg s vsxxiï
îL-ÆiÆr-ay-'Aitf.Bsa
to lay down any set rules for do “ oTsurveys. There will
when the circumstances vary so often y ts of an expedition of any
bfno such thing as success attend the ™ov«™e7rt°of the leader. Not only 
kind unless there is executive abil.ty on the pan m ta exposed to
must he be ready, to-^cbun erdtnoth-
?n“£&Xfci A,i^eourage ^ leader^ the^e.d^

«/the leader of a party

iMiSa diSfiot^uld say mevery member of the profession in the Ian-
guage of the poetess

Drags down the bellowing monarch of the fields 1

I

1
t
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History Specimens by Surveyors.
Honorary Member Da. Bill, who was also present, was unable on
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ThResolved, That a deputation consisting of the President, Secretary and 

Executive Committee wait upon the Honorable the Minister of the Interior 
and urge upon him the necessity and justice of having the survey of that part 
of the Province of British Columbia, granted to the Dominion Government by 
the Government of that Province for railway purposes, made in accordance 
with the system of survey which governs the survey of other Dominion 
Lands, and by Dominion Land’Surveyors only.

It was moved by Tom Kains, seconded by Wm. Ogilvie, and 
Resolved, That the voice of, this Association be conveyed to the Minister 

of the Interior, that when the vacancy of Chief Inspector of Surveys is to be 
filled, the appointment of the present Inspector of Surveys to the same would 
give universal satisfaction to the Profession. 1

It was moved by Thomas Fawcett, seconded by C. E. Wolff, and 
Resolved, That the words •* be held” in clause seven of the Constitution 

be changed to “ commence,” notice of .such proposed change having been 
given at the last annual meeting. *

It was moved by Jno. A. Snow, seconded Vy J. P. B. Caegrain, and 
Resolved, That the Association of Domj|fion Land Surveyors in their 

annual meeting assembled, considering the ad vantages that they would derive 
from incorporation, apply at once to Parliament for such legislation.

It was moved by Wm. Ogilvie, seconded by W. Chipman, and 
Resolved, '«That the President, Vice-President, J. A. Snow, E. J. 

Rainboth, J. F. Snow, P. Dumais,' C. A.'.Bigger, Tom Kains, C. E. Wolff and 
the Secretary form a committee to frame a Bill to be presented to Parliament 
to incorporate the Association of Dominion Land Surveyors, with snch powers, 
privileges and prerogatives as may, in their opinion, conduce to the existence 
and well-being of this Association.

It was moved by C. F. Miles, seconded by Wm. Ogilvie, and 
Resolved, That the necessary incidental expenses in connection with the 

incorporation of the Association of Dominion Land Surveyors be defrayed by 
this Association, and that the Secretary pay the expenses so incurred upon 
the order of the President.

It was moved by W. Chipman, seconded by Thomas Fawcett, and 
Resolved, That the proceedings of the Association of Dominion Land 

Surveyors at its second annual meeting be printed, and that the Constitutino 
as amended, with the By Laws, be incorporated in the proceedings ; also that 
the addressee, as well as the names of all the members of the Association be 
given.
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It was moved by C. F. Miles, seconded by E. Bray, and 
Resolved, That a voté of thanks be tendered the President, Messrs. Snow, 

King, Abrey, and Fawcett for their very interesting papers read before the 
Association during this session.

The annual meeting then dosed.

-ii
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(Thurtday, February 19.)
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busy considering the various clauses
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Incorporation Committee was 
tor the proposed Bill.
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(Friday, February 20.)

1 he Incorporation'Committee BP'“ mackh will be
f0Vhlt£d0HheMlnietoo‘°U?e“ntorior fo^ his approval or rejection, for in

Dominion Und. Act, and

will be ft Public Act.
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HONORARY MEMBERS PRESENT. 

Prof. Macoun. Dr. Bell. ,
W. P. King,
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J. P. B. Oasgram. 
J. 8. O’Dwyer,
A.Niven,
T. D. Greene,
8. M. Starkey,
Ei J. Bftinbothf 
A. 0. Wheeler,
J. A. Kirk,
8. Bray,
A. F. Cotton.

Jno. A. Snow, 
Tom Rains,
J. F. Snow,
J. J. Burrows,
8. L. Brabazon,
J. E. Sirois,
P Dumais,
J. W. D’Amours, 
C. B. Wolff,

Otto J. Kioto, 
Wm. Ogilvie, 
Thomas Fawcett, 
Edgar Bray,
0. F. Miles,
A. C. Talbot, 
Willis Chipman, 
C. A. Bigger,
G. B. Abrey,

1
t
i,
e

d
y
n

I

d
/0

It
1le

y

\
ie



§288
8SS2
4»

3

c

Abrey,

Bray, I 
Bray, 6 
Bigger, 
Burke, 
Breene 
Burnet 
Burro vi 
Beatty, 
Beatty 
Brabaz

Cotton
Chipm
Crawfi
Casgrt
Carre,

Dufret

D’Am
Duma
Drum
Doup<
Ducn
Dupu
Dudd
Dean'

Ellis,

F ran' 
Fawc 
Fitto 
Fost<

Gard
Gore
Gree

Hen
Hari
Har

ut

Klo1
Kiri
Kali

34
/

$4
09

 95

“ M
em

on
al

 fu
nd

Fe
b.

 20
 To 

Ca
sh

 on
 ha

nd
18

84
»

RE
CE

IP
TS

,

$4
09

 95

✓

c Ba
la

nc
e

18
84

.
M

ar
ch

 By W
oo

d b
ur

n,
 pr

in
tin

g ..
...

..
*•

 Hop
e,

 st
at

io
ne

ry
...

...
...

...
.

“ Sh
ep

he
rd

, bl
ac

kb
oa

rd
...

.
“ Gr

ig
na

rd
, li

th
og

ra
ph

in
g..

.
“ Wo

od
 bu

rn
, s

ta
tio

ne
ry

...
...

.

“ Po
sta

ge
, te

le
gr

am
s, &

c 
ee

 Ren
t o

f
“ Po

sta
ge

 a
nd

 te
le

gr
am

s..
...

.. .....
...

.. 3 00
-*

 Sec
re

tir
y-

Tr
ea

s.,
 se

rv
ic

es
 (t

hr
ee

 ye
ar

s)
 50 0

0 
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
 252

 58

00 9
19 63 0

0
2 5

000 f

30
 005 5

0
3 5

5

$ 2
8 2

5 
13

 00
EX

PE
N

D
IT

U
RE

S.

A
SS

O
CI

A
TI

O
N

 OF
 DO

M
IN

IO
N

 LA
N

D
 SU

RV
EY

O
RS

.

Tr
ea

su
re

r’s
 St

at
em

en
t o

f R
ec

ei
pt

s a
nd

 Ex
pe

nd
itu

re
 fo

r t
he

 Ye
ar

 188
4

»I A
ud

ito
rs

.
ED

G
A

R B
R

A
T.

 
C.

 F. 
M

IL
ES

,

-E
xa

m
in

ed
 an

d fo
un

d c
or

re
ct

.



35
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