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. standard of the profession,

CONSTITUTION, AND BY-LAWS

~—OF THE —

*ASSCITION 0% DOMINON XD SaRTRIORS

- | CONSTITUTION.

ARTICLE 1.
. NAME OF THE ASSOGIATION.
“The Association 6f Dominion Land Burveyors.”

ARTICLE 1II. _ y‘
: OBJKCTS OF THE ASSOCIATION,
The prowotion of the general interests, and elevation of the

: e
W : 0 ARTIC(LB 1,

. MEMBERs,

1. The Association shall consist of Activg Members and
Honorary Members.

2. Active Menibers must b
only such shall Liold office,

8. Honorary Members shall be such persons only who are
distinguished for professional attainments,  They shall be exempt
i i

e Dominion Land Surveyors, and

from dues,

ARTICLE IV,
OFFICERS,

_ L. The Burveyor-General of Dominion Lands shall be Hon-
orary 1;mident of the Association, . 4 e




Constitution.

2. The Officers of the Association shall consist of an Honor-
ary President, a President, Vice-President, Secretary-Treasurer,
and an Executive Committee, all of whom, except the Honorary
President, to be elected at the annual general meeting by ballot.

8. No member of the Association shall fill the oftice of
President for more than two consecutive years.

4. The election of officers shall be the last business at the
Annual Meeting of the Association.

ARTICLE V.

¢

ELECTION OF MEMBERS.

?1. Any Dominion’ Land Surveyor upon being proposed in

writing by at least two members shall be eligible for election as

a Member of this Association upqn ‘payment of the necessary °

fees.
HONORARY MEMBERS.

2. Honorary members must be recommended by at least two
Members, ' =

VOTING.

8. All viting for the election of Members shall be, by ballot,

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

ARTICLE VI.

7P

MEETINGS.

1. The Annual General Meeting shall commence on' the
_third Tuesday in' February, it Ottawa; and a General Meeting
shall be held on the third Tuesday in April, in Winnipeg.

2. Bpecial Meetings of the Association may be called by the
President, or by the President when requested in writing by
three or more members. o

8. Five shall form a quornm at any meeting for the trinsac-
tion of business. ' : <hﬂ
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Constitution. '

ARTICLE vir,
AMENDMENTS,
1. Any member of the Associatio
in the gonstitution of the Associati
contempldted change to the Seoreta

the next"Annnal Meeting, and the Secretary shall in his notice of
such meeting to the members, notify them of the name of the
party proposing such change and the nature thereof,

2. No By-law or rule shall be altered, or new one adopted,
except at a General Meefing, Notice of s

1 who may desire any change *
on, shall give notice of such
ry at least two monthg before

to the Seétetary one month before sucl
be notified thereot by the Secretary, -
i (

L ARTICLE viII.
EXEOUTIVE COMMITTEE,

1. The Executive Cbmﬁzittqe slmll‘ consist of the. Presideut,“
Vice-Preside'n‘t, Secretary-l’reqatlrer, and three members; and
shall havé the dires 1

tion and management of the affairs of- the
Association. Three members to form a quorum, :

2. The Meetings bf the Executiv

e Committes to be held at
the call of the President op Secretary-Treasurer.
'y -

ARTICLE IX,
AUDITORS,

Two Auditors, to ‘be elected by Dballot
accounts of the Association annually, and
the same at the Annual General Meeting.

, shall andit the
present their report of

ARTICLE Xx.
SUBSORIPTIONS,
. L. The fee for membership for Active me

m!;ers shall be five
dollars, and an annual subseription of two doll

ars for each subge-

2. Any member twelve months in arrears shall be struck off
the roll, and no member jn arrears shall be allowed to vote,




By-Laws.
BY-TLAWS.

ORDER OF BUBSINESS.

. Reading of Minutes 6f previons meeting.

. Reading Correspondence and Accounts.

. Propositions for Membership.

. Balloting for Membership. ; !
Reports.

. Unfinished Business. ,

New Business.

. Election of Officers.

. Adjournment.

2. All motions must be in writing, and shall. contain the
names of the mover and seconder, and must be read by the Chair
before bein§ discussed. . o

8. Réports of Committees must be in writing, signed by
thé Chairman thereof. : :

4. No member shall speak on any subject more than once,
except the introducer of the subject, who shall be entitled to
reply; every member, however, shall have the right to explain
himeelf, subject to the discretion of the Chair.

._5. When a motion has been finally put to the meeting by
the Chairman, all discussion thereon shall be closed.

6. The Chairman shall appoint two Scrutineeis when a
ballot is taken. : ’

7. Every member while speaking shall address the Chair.

DUTIES OF OFFICERS. . ]

1. The President shall preside at all mectings at which he
is present ; in his absence the Vice-President; and in the absence
of both the meeting shall appoint a Chairman.

2. The presiding officer shall only have the casting vote, but
not a deliberate one.

8. The Secretary-Treasurer shall keep an accurate record of
all weetings, conduct all correspondence, announce all meetings,
receive all fees and subscriptions and other moneys, pay no bills
unless sanctioned by the Executive Committee and signed by 0
their Chairman, make an annual report of all receipts and dis-
bursements, and 'shall perform such other duties as may from th
time to time be assigned him by the Executive Committee.
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FourTH ANNUAL MEETING

~,OF THE-

ASROGTATION OF DOMINION LAND SURVE‘YORS,
Held at Ottawa, March 8 ang 9, 1887,

—— 0 e S

MINUTES OF THE MEETING,

The Association assembled Tuesday,

at the offices of Messrs, Wolff and Qo
Surveyors,

March 8th, at 3 pn.,
tton, Dominion Land

Thomas Faweett, President, in the chair,

The Becretary being snow-bound up the Ottawa
Was moved by Otto J. Klotz, seconded by William Ogilvie, and
resolved, that J. 8, Dennis do act a8 Secretary pro tam,

On motion the minutes of the preceding meeting, as printed
in the annual report were accepted,

It was then moved by Otto J. Klotz,
Ogilvie, and ‘unanimously resolved tliat
Prosident for the ensuing ‘year.,

The election of officers was as follows :

V!OE-PEESIDENT, Wi

River, it

seconded by William
Thomas Fawcott be

=+ E.J.Raneorn.
SEo.-TnmsunEn, e A. O. WaggLkg,
A. F. Oorron,
Exeovrive Commrrrs, - . . - Cripman,
.qug AY.
) . A. Snow,
Avorrogs, - b T e {J. 8. Dennis,
Orro J. Krorz

reported having attended the dinner.of the
Ontario P.L.8, Association, at Toronto, on the evening of March

2nd, and of his having been requested to convey greetings to
this Association, : } :

(
\




President’s Address.
Tae PresiENT then delivered his Annual Address:—

Gentlemen of the Dominion Land Surveyors Association :

The year 1887 finds us again assembled at our Annual
Meeting, and I am thankful that I am spared to greet you.

The events of the year touching on our profession, as far as:
my knowledge extends, have been of an ordinary nature and the
operations have not been asextensive asin a number of the seasons
past, when over one hundred organized parties were employed in
surveying the Dominion Lands. Although the number that
attended our last Annual Meeting was small, we regret to have
to say that one wto was here last year—interesting himself with
the matters which were brought forward for discussion at that
meeting, and whose name appears on the list of officers for 1886,
—has left the stage of action and will assemble with us at our
periodical meetings and social gatherings no more. We miss the
familiar face of our genial friend. . Many can bear testitfiony to
the kind heartedness, the generous disposition, the universal
good-will and fellowship of the departed Mr. J. J. Burrows,
whose face this day we miss and to whose memory we wish to
Ppay tribute. :

One matter as tguching the profession to which I will just
refer is the meeting which was cal]e(gHVMr. Chipman and others
last winter for the purpose of organizing an Assoeiation of
Provincial Land Surveyors for the Province of Ontario. There
were some thirty-six Provincial Land Surveyors present at that
meeting, ‘and the result was an organization which I believe has
been started to stay, and become an institution of great
importance to the profession. I believe that Association has
bgfore it a brilliant future and will become a great educational
institution, where professional men and men of large practical

experience in all the branches in which.the Provincial Land
Surveyor has to interest himself, may acquire knowlédge which
could be obtained in no other way. The meeting held in Toronto
last week, which ‘extended over tlie greater part of three days,

/ES in every eense a success.

tasu it U e R el
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President's Address. * 11

There wore two resolutions carried before the meeting last
Year which ended in two memorials being " prepared by the
committee, appointed for that purpose, to the Hon. Ministér of -
the Interior. The first resolution set forth the injustice to
Dowinion Land Burveyors arising from allowing persons who
were not Dominion Land Surveyors to make surveys along the
line of the Canadian Paci Railway, in the North-West and
British Oolumbia, which ae ding to the laws of the older
provinces showld be done by persons who possessed a lpgal
qualification only, This memorial if not acted direetly upon
would, I think, bring the matter hefore the department ‘in a
manner which could not but be favorable to the profession, and
strengthen us in otir right to be protected from competition with
a class possessing inferior qualifications, and whose blunders
could not but have a tendency to degrade the\ profession—a result
directly opposite to what we wish to obtain and are working for,
and which is the primary object of this Association viz: « The

promotion of the general interests and elevation of the standard
of the Profession.” |

The other memorial referred to as drawn up by Messrs’
Kiotz, Dennis, Ogilvie and Drummond, set forth the public
benefit to be derived from a Trigonometrical Survey to extend
ovgr the older provinces of the Dominion

These memorials were forwarded by me to the Minister of
the Interior, and the letter acknowledging the receipt thereof,
stated that the matter would come under consideration—Dbut
whether that consideration will result in anything farther is a
question which still belongs to the fature, Copies of both
memorials were forwarded to the Secretary with a snggestion
approved by the several'members of the Memor; Committees,
that they be published and distribnted among mdmbers of the
ined therein,
As this was not done I would recommend that the memorials be'
read before this Assembly, so that if any member of the Agsocia-
tion may wish to add’ thereto, or make any changes,
opportunity will be given, and that the memorials be perpetnated
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12 7 ’rmdent;Address

by publication in‘the report of the- proceedings of this meetme,
for our information, to which we may add from whatever sources
we can, a8 this question of a Trigonometrical Survey of our
Dominion must/ sooner or later come forward forpractical
consideration, and this result will only be brought abéut throngh
agitation and education. - We could not expect Government
to commit the Dominion of Canada to a ddnsidérable annual

" expenditure for Trigonometrical Surveys unlsgs they could see

the returns would justify the outlay, and that the" country would
be worth so much more in' dollars and cents or their equivalent
for having snch a survey conducted. It therefore remains for

acquainted with such'a work that we will be able to point out in
what way it would be g public benefit to our country, and to give
good practical reasons wﬂ%a survey! of that character should be
undertaken. .

It is true, as pointed out in the memorisl submitted to the
Minister last spring, that all civilized nations on the face of the
earth have incurred, and are incurring large expenditures on

us to make ourgel(gi individually and collectively so we\

Geodetic Surveys and in scientific research, yet in every countr)"

these had a beginning, and in the United States, which may be
said to take the first place in order of merit for the accuracy and

“extent of scientific surveys, the majority of the legislators

resisted snccessfully for years the pressure bronght to bear by
parties who set forth the claims and urged the negessity of a
Geodetic Survey.

The first attempt to organize a coast survey in the United

States was by President Jefferson, who in 1807 in his message to
Congress recommended the establishment of a National Coast
Survey, and to Professor Patterson of Philadelphia it is supposed
he honor is due for having first suggested the idea of a Geodetic

urvey of the coast. At that time Congress passed an act
authorizipg such survey, and placing in the estimhtes $50,000 to
meet the expenditures in connection therewith, The Govern-
ment addraessed cireunlars to the principul scientific men of the
country requesting their opinions in regard to the -best methods
of condueting the proposed work, and the plan proposed by Mr.

e
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President’s Address. 18

Hassler who had been engaged in the Trigonometrical Survey of
Switzerland was adopted, and he was appointed to superintend
the work, but on account of war with ‘Great Britain and other
hindcrances the field operations were not entered upon until '
1817, ten years after the inception, when Mr. Hassler
commenced his work in the vicinity of New York, but before he
published his first report the work was discontinned and was ‘not
taken up until ten years later when in 1825 Mr. Hassler 'was
again enabled to resume the work, which lLe continued to
superintend until the time of his death, which took place fifteen
years later. As the country began to realize the benefit derived
from it the work continned to grow in extent and importance. ]

The parties were multiplied until there’ wére operating 3
Triangulation parties, Astronomical parties, Hydrographical
parties, Topographical parties, -computers and -dranghtsmen, a
large staff of officers and men working under the direction of a
superintendent until the breaking outof the civil war, when, the
Southern States having removed from their harbors all buoys,
lights and other aids to navigation, the Buperintendent of the

- Coast Survey snpplied from his own corps, men who had a local

knowledge of the harbors, and who could pilot the largest vessels
of war safely into them, and from their knowledge conld restore
the marks which had been removed, :

Skilled Topographers were supplied to the army, and the
services rendered by them were inestimable, and highly
appreciated by the Government. At the close of the war it did
not require any recommendation to have the work continued but
ever since the work has been going: v\nlon‘g the coast of the
Atlantic, the coast of the Pacifie, over mn\y of the states in the

interior, away to'the north in Behring Btrait and along the coast
of Alagka.

. During the latter part of the season just closed Messrs. Klotz
and Ogilvie were engaged in establishing the Longitudes of
several points in British Colambia and the North.West Territories
by astronomical observation in connection with the electric tele-
graph. If this work shonld be extended over the several towns
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of the Dominion, and the Latitude and Longitude of some pro-
minentIpoints fixed, which could be used in tieing in the local
surveys, a step would be taken in the right direction ; but if we_
are to have proper inaps and charts of our great lakes and rivers

‘or of our sea coast or any part of the Provinees of our Dominion,

this can only be accomplished by means of an accurste survey
such as has been made by Great Britain, the United States and
every civilised country on the face of our globe.

Every national undertaking is either patriotic or otherwise,
Any.work which has for its object the elevation of the country
may be considered truly patriotic. That such a work as that
recommended by this Association, through its members or throngh
its committees, has been proved not only to he respectable,
nationally speaking, but necessary ; as human life should be pro-
tected. If it is a crime to take the lives of our fellow-men and
destroy their property, is it not equally a erime not tosupplythose
who navigate our waters with all the information necessary to
enable them to do so in safety, without risking their own lives and
the lives entrusted to.their care, and the loss of property consigned
to them for transportation ¢ I wish to impress on this Association
the fact, that through whatever inflnence or whoever's labors, the
obstacles and hidden dangers to navigation shall be bronght to
light, the geod that will be accomplished is beyond our limited
ability to estimate. The loss resulting from lack of aceurate
knowledge of our waters in some single year would be as great
a8 the cost of carrying on an accurate survey for a period of ten
years. There is not a class in the Dominion who would not
derive benefit from placing into the hands of our navigators
accurate charts of our waters. There would be a reduction in

. freight rates, a reduction in insurance rates and an increased feel- -

ing of safety which would lead many to travel who at present
would not run the risk of a trip because of the danger, and a
result of that would be, lower passenger rates and a greater
degree of intelligence amongst our fellow-men —intelligence of a
kind which can only be acquired by visiting the different places
in our Dominion.' Thus we see the bénefit to be derived in an

\ A
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President’'s Address. 15

indirect way, to say nothing of the direct saving in property and
life. . e

How much wonld the commergfal world take and dispense
with all knowledge of the electric telegraph and telephone? I
venture to say that millions of dollars would not purchase that
knowledge, if such a thing were possible ; and that knowledge
was derived through the scientiﬁ‘ investigations of single indivi-
duals whose labors are worth such a vast sum of money to the
commereial world. And who will venture to say that millions have
not been lost to our countryin consequence of the loss & valuable
lives through defective knowledge of our waters, and ‘accidents
which might have been avoided by spending a few thomsand
dollars in making a Hydrographic and Geodetic Survey ¢

In thig agitation for a Geodetic Survey those who are the
agitators will probably be looked upon as office seekers and boodle
hunters, but it won’t make much difference if those, who cannot
grasp the magnitnde of the question, should even think 80, while
there are thousands in every land who can testify to the practical
importance and utility of the wosk and the fact that every country
of any importance whatever, has: for commeoreial and scientific,
municipal and legislative purposes, taken steps to have accurate
maps of its domain, based upon Geodetic Surveys made trigono-
metrically.

Should the work be undertaken and members of this Aesocia-
tion placed in charge of different branches of the work, and prove
themselves to be eapable officers—would it be anything to their
discredit that they had worked .and used their influence for its
inauguration ! I cannot see it. Persons who had spent yearsin
stndying up the subject would be more likely to conduct the
operations in connection with it successfully, than would a mere
tigure-head without a practical knowledge of the operations and
principles involved.

Once again, if the work should be done under the direction
of the officers in connection with the Department of the Interior
and a staff of capable members of the profession take charge of
the details, would it not be tytter than bringing men from other
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countries and paying them a large salary for work that could be *

done quite as well, if not better, by officers at home, who wonld

spend whatever they, gained: by it in Canada? I believe that

Canada can lay claim to possessing men who can carry on survey

operations of all deseriptions with as great a degree of accuracy,

despatch and economy, as can be found in any land under the
sun,

' The ability acquired through the extensive experiencesin ‘the
prosecution of surveys by a great number of our surveyors gives
them the capacity to overcome obstacles with scarcely an effort
that to the newly initiated would appear ingsurmountable.

I feel very much in sympathy with the cry ** Canada first ”
and “ Canada for the Canadians.” Shquld not this scheme for
obtaining accurate knowledge of our country, its lands and waters,
its timber and minerals, its climate and agricultural capabilities,
its geological formations, which date back as far as those of any
other country, and forward up to the present, its cities, towns and
villages—the constraction of a map of the entire Dominion of
wlich we would have no need to be ashamed, be considered a
« National Policy” worthy” of the name. I like the term
¢ National Poliey” but I don’t think any policy, which does not
include within its scope every thing that is for the benefit of the
nation at large as.far as the financial condition of the country
would justify, is worthy of the name,

That gigantic work, the building of the Canadian Pacifi¢
Railway, was pre-eminently a National Policy, and a work which
confers upon Canada the praise of nations.

Parts of our Doninion where heathenism prevailed a few
years ugo, are brought—by the Canadian Pacific Railway—to the
very doors of civilization and culture, or rather civilization with
its thousands of advantages and comforts, is carried by steam to
those remote parts of Canada, and the whole distance from the
Atlantic to the I'acific which a few. years ago seemed so far, is

. bound by an iron band which brings Victoria on the Pacific
Ocean to within a week’s journey of the cities on the Atlantic
coast.

P S MR el g e
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President’s Addpess, 17

Year by year something is added to our store of the geo-
logical and geographical knowledge of our country. A small
staff under the direction of Prof. Selwyn, who has in charge that
department of the work, has been exploring different parts of the
country, examining the minerals and the geological formation, and
are showing as far as they can the topographical features of the
country explored by them. '

But if the true geographical position of points were estab-
lished and accurate maps of the éountry made, previous to their
work or in conjunetion with it, how much more valuable the
work would be, and’ where valuable deposits of -minerals are
found the land could he deseribed aceurately, and not desgribed
and patented as at present without kn wing where the land is
eituated except that it bears a certain relation to some other land
which was deseribed in the same ungertain way some years before
as being near some point of a lake or stream that may be in

latitude 49° or 50° and somewhere between Ottawa and the Rocky
Mountains. .

Any person with any degree of intelligence could seo how
much more satisfactory it wonld be to have his land located in its

proper place on thevnap, having its correct latitnde and longitude
80 that he could point out the meridians and parallels bounding

 the land, which would maintain that same relation go long as the

earth continues to roll upon its axis, and the same land would

“occupy the game position on our charts, and the cause for that

endless litigation which involves the ruin of hundreds of honest
citizens without in any way remedying the defects or adding one
particle to the information of any party concerned, would be
removed, and harmony prevail, where nhder present conditions,
discord and dispute reign supreme,

I, for one, believe, gentlemen, that Canada will not long
remain-in the background in inaugurating and’ carrying on gue-
cessfully a 80 much necded national improvement. - The past
history of our country during the last few years would point to
this. Already the Federal Government has inenrred considerable
expenditure in’the constraetion of lighthonses, thus adding to the

i
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-safety of navigation in that respect, and in ome places along our
.coasts soundings have been made and the waters examined in
search for hidden rocks ; but you all know, and all the members
.of our Government know, that information, obtained without any
means of locating on a map or chart in their exact positions rocks
and dangerous reefs discovered in that way, and that the time
.spent and the expense of such a survey, islittle better than wasted.
True, a buoy could be anchored -vhicfl, for a time, wonld peint
.out the danger, but it is liable to break away:at any time, and
nothing remains but to again repeat the sonndings as at first, in
:search of the dangerous rock or reef, with just the same nncer-
tainty in connection with finding them.

But what would be the difference had a proper survey been
made and charts constructed ¢ The azimuth and distance of every
-dangerous place would be given to certain points along the shore
go that from these points the lost buoys or hidden rocks could at
once he re-located without any uncertainty or further search, and
the work once properly done, and permanent points established,
would remain to bless the nation for all time to come. This
.question of a Geodetic Survey has been brought prominently for-
ward by your ex-President and other members of this Association
.on several occasions, and I enlarge upon it at this time so that
you will still keep it prominently in mind and not allow it to rest
until it becomes an accomplished fact, when you will have the -
satisfaction of knowing that you have advocated a national im-
provement which will lift your country in the estimate of nations
while it will aid our navigation, railroad interests, municipal and
‘electoral divisiops, statistic and agricultural bureaus, commerecial,
.educational, mining and lumbering interests, and be a benefit to
.every resident of our Dominion. ' v

In conclusion, I would thank you gentlemen for the Lonor
_yophave conferred upon me by placing me in the President’s
.cRair during the year which is past, and wish that you may all be
prosperous, physically and morally, in both temporal and spiritnal
#hings. it ;

At the close of the President’s address, it was moved by
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Otto J. Klotz, seconded by J. 8. Dennis, and resolved, that a
comnmitteo, consisting of the President, W, F. King, William,
Ogilvie, the mover and the seconder, be appointed with reference
to a Geodetio Survey, and be instructed to continue the agitation
with regard to this matter by drawing up an additional memorial
setting forth some scheme for its inception. '

It was then moved by Otto J. Klotz, seconded by Professor
Macoun, and resolved, that a vote of thanks be tendered to ‘the
President for his able address, and that the address as read be
adopted. i

In compliance with the ¥eguest of the President, Professor
Macoun addressed the m}eﬁng/(m the question of the necessity

of a Geodetic Survey, and also in regard to general matters of
interest.

It was explained by J. 8. Dennis that at the request of the
Surveyor-General he had prepared and submitted an additiona)

Memorial regarding Right of Way Surveys in Manitoba and the
North-West Territories.

W. F. King explained that in consequence of the absence of

Dr. Bell he was unable-to make any report on the question of
Covernmert Map Making, : :

In accordance with notice of motion givenat the last meeting
it was
1. Moved by J. 8. Dennis, seconded by Otto J. Klotz, and
resolved, that the constitution be amended so as to provide that
Lthe election of ofticers shall be the last business of the Annual
Meeting,

2. Moved by William Ogilvie, seconded by Otto J. Klotz,
and resolved, that the following be inserted in the Constitution;
“ No member of the Association shall fill the office of President
for more than two consecutive Yyears.” ; ;

8. Moved by William Oglvie, seconded by Otto J. Klotz,
and resolved, that the following be inserted in the Constitution :
“Any member of the Association who may desire any change in
the Constitution of the Aseociation, shall give notice of such

contemplated change to the Secretary at least two months before
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the next annual ineeting, and the Sec;:etary shall in his notice of
such meeting to the members, notify them of the name offhe
party proposing snch change and the nature thereof.”

It was moved by J. 8.  Dennis, seconded by W.!F. King,
and resolved, that the Secretary be instructed to make arrange-
ments for a suitable room in which the Annual Meetings shall be
held. -

The meeting adjourned at 5:30 p- m. to re
p- m. at 8t. Andrew’s Hall, for the Evening Session.

The meeting resumed sitting at 7:15 p. m.

William Ogilvie then read a valnab

le paper on “Micrometer
Measutements.”

It was moved by T. D Green, seconded by G. A. Mountain,
and resolved, that William (} ilvie be tendered a vote of thanks

for his interesting paper on ¥ Micrometer Measnrements.”—(See
below.)

Next followed a very interesting
Survey,” by Otto J. Klot —(8ee below.)

At the close of his paper Mr. Klotz explained tle difference
between his and Mr. Ogilvie’s deduetions in micrometer mensure-
ments, stating that he had not gone into the matter ag deeply as
Mr. Ogilvie. Mr. Klotz concluded with some able remarks on
the varions forms of the micrometer in use and the methods of
reading the angle, giving it as his opinion that the modified form
of the Lugeol Micrometor was the
results.

J. 8. Dennis made objections to Mr. Klotz's statement as fo
errors in solar azimuths, saying that he thought the amount of
error claimed by Mr. Klotz was in excess,

Then followed an annimated discussion,

It was moved by E. J, Rainboth, seconded by T. D, Green,
and resolved, that a vote of thanks be tendered to Otto J. Klotz
for his interesting paper on * A Traverse Survey.”

Dr. Bell stated that the Commi
Making would have its re
Report of the Associatioi

paper on “ A Traverse

j ol
ttee on Government Map
port ready for publication in the Annual

-assemnble at 7:15 °
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« Otto J. Klotz stated that Professor Macoun had expressed
his willingness tp prepare a paper for the Annpal Report on
Botany and Nntlyral History. J

Professor Macoun said, that collections of plants and min-
'érnﬁa made by surveyors, had in several cases been found to be
valbable.._The Professor mentioned especially one kind of honey-
suckle found by Otto J. Klotz on the Saskatchewan, and some
grasses obtained by Thomas Fawcett on his exploration survey up
the English River as belonging to a genus not before known to
exist so far north, and which went far to prove that the climate
Wwas not 8o rigorous as report said. He proposed that his paper
should contain instrictions how to preserve and pack botanical,
mineralogical and natural history specimens 80 as to best ensure
their safe carriage, -,

Dr. Bell gave some valuable hints as to the selection and
packing of mineral specimens that might at any time be found
by surveyors, and said that no opportanities should be lost of
transmitting the same go the Geological Museum, where a
thorough examination would be made and those that were
valuable duly appreciated.

J. 8. Dennis then rcad the memorial sent to the Minister of
the Interior by the committee appointed to enquire' into the
advisability of a Coast and Geodetic Survey for Canada. (See
bel

The President read a memorial and letter accompanying the
same, to the Minister of the Interior, praying that action be taken
by the Government with regard to Right-of-way Surveys in the
North-West Territories, and that it be made a matter of law that
such surveys shonld be performed hg duly authorized surveyors
88 being men who were responsible to the Government for the
correctness of their work. (See below.)

The meeting then adjourned until .10:30 a.m. the following
morning, /

/ . WepNespay, March 9th.

The Meeting resumed session at 10:30 a.m., at St. Andrew’s
Hall '

o
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It was moved by Otto J. Klotz, seconded by William Ogilvie,
and resolved, that for the sake of uniformity in the Standard
of Dominion Land Surveyors, the Board of Examiners of Do-
minion Land Surveyors be requested to obtain from the Secretary
of the Board of Examiners for the Province from which a
candidate, who is a P. L. 8., prégents himself before the Board of
Examiners for Dominion Land Shrveyors, a copy of the ques-
tions, and the solutions thereto, giken by such candidate at his
final examination for P.L.S.

It was moyed by J. 8. Dennis, seconded by T. D. Greene,
and reeolved, that the President be instructed to follow up the
question of the acceptance and registration of Right-of-way
Survey Plans by the Department of the Interior, by writing to
the Minister of the Interior, asking what action had been taken
in the matter. ‘

There being nothing before the Chair, and the Annual
Meeting about to close, Mr. Klotz alluded extemporarily to
reminiscences of the good days of ’83 when so many bonds of
friendship were more closely riveted, and said that lie had lately
come across a bit of paper of that time. Mr. Klotz continning,
said “ Who does not recollect the encampment at Moosejaw,
where hundreds were under canvass at one time? Who does not
recollect- with a certain sense of pleasure, the distribution of the
means of locomotion—the horses— which was done in the fairest
and most impartial manner possible, consistent with the indi-
vidual wealth and standing and ingenuity of the respective
D.L.8.% Ah! What noble animals some of our horses were !
One of mine, I remember distinctly, becanse lie was a thorongh-
bred—of the breed “ Mange;” le reminded one of a certain kind
of African dogs—those withont any hair.

I need only refer to you such words as bronco, bally,
sloughs, Government assistants, cook, rain and snow, heat and
cold, wood and water, and I know a panoramic procession is
immediately set in “motion and passes beforé your eyes. Tomes
could be written were our experiences all gathered It has often
oceurred to me that a volume under the title of © Life of a Sur-
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veyor,” would, if well written, find not only favor amongst the
profession, but with the public as well, e

In my rambling remarks I am wandering from that bit of
paper of which I spoke. Well, you will remember that while
waiting and camping at Moosejaw getting the outfits in shape,
“At Homes” were inaugurated by the then President. These
were social and convivial gatherings in the evening, and for
which invitations were extended to the various chiefs. FEach
host tried to ontdo his immediate predecessor, until a veritable
Delmonico appeared in our lenten f;riend from Quebec.

A mandate had been issned that at these gatherings no one’s
name should be used in vain, as many of them were expressi, ¢ as
well as cuphonious. ;

Just before our meeting on the evening of April 27 of that
eventful year, when we were the guests of Mr. E. Bray, an idea
struck me to combine in one, a complete breach of the mandate,
and on this bit of paper is what I dashed off and read to you on
thatevening, % # % ¥ % 4 e

Mr. Klotz was heartily applauded, and on motion, with his
consent, it was resolved to print his reminiscences in the Annual
Proceedings. (See below.,) : ;

It was then moved by J. 8. Dennis, seconded by Otto J.
Klotz, and resolved, that the Secretary-Treasurer be instracted
to remit to Mr, Taylor the sum of 85.00 for the use of St.
Andrew’s Hall during the meeting of the Association.

Moved by Otto J. Klotz, seconded by T. D. Green, and
resolved, that the teeting adjourn until the third Tuesday in

February, 1888, {
Hon. Memsrrs Presnr :

Robert Bell, B. A, 8c., M, D, LL. D., Assistant Director
Geological Burvey; W, F, King, Chief Inspector of Burveys ;
Professor Maconn, F. L, 8., Dominion Botanist,

MzumBeRrs Prusenr :

Dennis, J. 8., McLatchie, John,
Fawcett, Thomus, Ogilvie, William,
Green, T. D,, Rainboth, E. J.,
Klotz, Otto 4., Wheeler, A. 0.,

Mountain, G, A., Wolff, C. E.

’
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MICROMETER MEASUREMENT OF DISTANCES.
By Winiam Ocruvig, D. L. 8. .

In preparing a paper on this subject, for ‘beginners in the
profession, it would be natural and proper to begin by describing
the many forms of the Micrometer, their wuses, construction and
adjustments, the advantages or disadvantages they may have, and
more especially their adaptibility to the purposes of Land Survey-
ing or more properly the astronomical and {rigonometrical pro-
blems which the Lad Surveyor usually meets with in the practice
of his profession. ..
~ In the present instance I think nearly all this may be dis-
pensed with, as I fancy nearly all if not all of the members of
this Association know quite as much as I.do about the various
forms of Micrometer and the uses to which they have been
applied, and very probably many of them know more.

I may, however, classify the Micrometer which might be
used for our purposes as follows :

First a simple telescope with two wires in its focus at any
convenient distance apart—this distance of course to remain con-
stant, and the base to be used with it to change in length as its
distance from the telescope may be greater or less. For this
purpose one of the targets or vanes on it—which thronghout this
paper I will call discs—should be moveable; or both might be
moveable. I need hardly say that the distance between those
discs, after they have been so set that they are exactly bisected
by the wires in the telescope, is to be accurately known, in order
to deducp the distance of the base from the telescope. Could we
accurately measure the distance between the wires, and the focal
length of the telescope used, it would be a simple matter to
deduce the distance from the focus of the telescope to the base,
as we have two similar triangles : the focal distance of the tele-
seope forming two sides and the distance between the wires the

P AT R R A P e S e
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third side of one triangle and the distance from the base to the
focus of the telescope forming two sides and the length of the
base itself the third side of the other ; and as the wire interval is
to the focal length, so is the length of the base to the distance
sought, But j is practically impossible to measure with sufficient
accuracy the Wire interval and focal length 8o we obtain the ratio
they have to each other by setting the base up at a convenient
measured distance from the focus of the telescope and making a
careful determination of the length of base the wire interval
gives at that distance,

The distance from the base to the focus of the telescope
divided by the length of base so found gives the ratio of the wire
interval to the focal length of the telescope and is a constant
factor by which all lengths of base due to the wire intervals are
to be multiplied to find the distance from the focus to the base.
This ratio should be determined at several distances.

The base must be placed carefully at right angles'to)the line
of sight. This is nomalways practicable where micrometer mea-
surements of distances are most convenient—that is in rough
country—and in practice it is better to hold the base rod vertical
and measure the angle of elevation or depression to it from the
telescope, and from the known length of base and the angle of
elevation or depression, reduce the base to its length at right
angles to the line of sight by multiplying it by the cosine of the
angle of elevation or depression; which though not rigoronsly
accurate is practically so.

This is the simplest form of Micrometer for distance mea-
surement, but in practice is not so convenient for all distances ag
other forms to be noticed presently, as at distances which other
forms of Micrometer with a practical length of base, wonld give
fair results, this form would require such a length of base ag-to
be practically out of the question—unless the base were placed
horizontally'; and this wonld require the base man to have an
instrament with which to place it at right angles to the sight

line end and even then its length would not permit its transport—
thus a wire interval in the telescope which would give a base of
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say five feet at ten chains, at forty chains would require twenty
feet of a base and so on proportionally. Another objection to
this form is, at long distances the  projective wire images cover
- 80 much of the base, that the point of intersection is hard to
define, except indeed we take the edges of the wires; and in my
opinion worse than this is the fact, that the images of the discs
are very rarely—owing to irregular refraction—steady, and as
both discs cannot be distinetly and eritically under sight at the
same instant it is difficult to mark exactly the wire interval on
the base‘rod, and this difficulty increases vastly with the increase
of distance from the telescope to the hase.

In a double image Micrometer the images of both dises are
seen simultaneously and this difticulty is got over.

Another serious objection is that the wire interval—especi-
ally if they are long wires—may be affected by atmospheric mois-
ture and temperature, and also by very rough handling.

This,form of instrument I think is not suited to the needs of
a survey of any great extent,such as an exploratory survey. For
short distances and short times of use it may give fairly satisfac-
tory results, and its simplicity enables us, with the aid of a
spider, to always have it at hand.

To the other form of this instrument in which one of the |,

wires is fixed and the other movabfé by a screw, as in some
astronomical Micrometers, the same objections apply, only that a
convenient base can be used at long distances.

Another form of the wire Micrometer is the telescope with
one wire as in the ordinary transit or theodolite, which wire can,
by a suitable Micrometer screw moving the telescope, be made to
bisect the discs and from the readings of the Micrometer head on
each disc, the angle subtended by the base can be deduced—the
value in arc of a revolution of the Micrometer screw of course
being known. I had an ordinary transit fitted with a screw of
this kind by putting a divided head on to the vertical tangent
screw. I found it fairly satisfactory at short distances, but I had
to be careful that the axis of the telescope did not leave its place
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in the Y’s during a movement of the screw : and to anyone
intending to use this form I would say emphatically, * Sce that
your telescope cannot climb in the Y or move in any way except
revolve on its axis, while the Micrometet tangent screw is heing
used.”
e will now consider some of the double image Micrometere.,
The Righot is a convenient and quick form of this, but in my
opinion t4o0 much light is absorbed Ly its thick donble refractory
prisms, andl there is a consequent dimness of the images which is
exactly thé opposite of what is required. in a good Micrometer ;
besides this, there is a want of uniformity in the-brightness of
the images in all the instruments of this kind that I have seen
-which is inconvenient in practice especially so at long distances,
In an instrument of this kind, with which I once made some
experiments, one of the images of the dises—which were a bright
vermilion—appeared a pale pink and the other a good red.

The results of some measurements—under the best atmos-
pheric conditions—with a ten link base at about forty chains,
were anything but satisfactory, a]tl;ough every care was used and
every expedient tried which we thought would better the condi-
tions ; Yut after every expedient and five or six trials, we gave it
up as ungatisfactory,

Others may have used the instrament with more satisfaction,
if so, y/vo‘lld be glad to hear from them. As generally made its
greatest angular measurement is about thirty minutes of are,
which is too small for practice,

The only other form of the double image Micrometer, I will
notice, is that which I have used on surveys for two seasons ; one

. Beason on an exploratory survey when there was no check on the

the distances determined by it, the other on a survey when it
was used a8 a-check on the chaining of the courses of a traverse
survey, comprising 1,849 counrses.

From the records of this survey, T will .tabulate for various
atmospheric conditions some of the orrors of the distances deter-
mined by it, as compared with the same distances chained.
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This instrument or a modification of it as made by Mr.Foster
of Totonto, I presume many of you have seen, a d as my own in
the original form is in the exhibition of instruments here, I will
only say in description of it, it consists essentially of a telescope

"with the object glass cut diametrically in halves, each half is

suitably fixed in a frame which slides in another frame. To the
frame holding each semi-objective, motion is communicated by a
screw, of the shaft ‘of which one half is a right hand screw, the
other half a left hand screw and each part turns in a correspond-
ing nut fixed to its half of the object glass. On the original form
of the instrament there is a circle attached, to which the motion
of the screw is communicated and on the circumference of which
the displacement of the semi-objectives, relative to a common
focus, is read in minutes and seconds. The designer of the
instrument evidently did not think it as accurate as it is, as he
‘divided the limb of the circle to divisions of 20" and put on only
a pointer for ue to estimate by the value of parts of a division. A
vernier reading to 2 would enable us to obtain more uniformity
in our results, as it would eliminate all uncertainty that. arises
from errors of estimation in the value of parts of a division.
Before using mine again I will have such a vernier put on.

In Mr. Foster’s modification this circle is dispensed with and
the displacement of the semi-objectives is measured by the
revolution and parts of a revolution of the screw which moves
them, on the head of which is placed a circle divided to hundred-
ths. In Mr. Foster’s instrument the value of a hundredth of a
revolution is abont 8” of are, and by using a magnifier, tenths of
a division can be easily estimated.

Before using this form of the instrament we would first, b
trial, have to determine the exact value in arc of every revolutio
of the screw and tabulate them, and from them determine the
value of the parts of each revolution : or, more convenient still,
get up the base we intend to use with the instrawnent, at various
distances, beginning say at five chains: and increasing by five
chains until we ‘arrive at a distance as long as any we may be
likely to use in the work. At each distance determine carefully
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the turne and parts of a turn of the screw due \to the base used,
and tabulate them. |

The use of this table is obvious, In the original form 'the
angle being read, We are saved this preliminary trouble, and all
We require is a table ot the factors for the angles used. These
factors can be easily computed, being the ratio of the tangent of
each angle to radious,

A single reading of an angle I define as follows: First,
right hand motion of screw, make coincidence of images; read.
limb. Second, continue motion until images pass each other then
by a left hand motion of screw make coincidence of/images; read
limb. Third, by left hand motion of screw, make se i-objectives
pass in the other direction and make coincidence of i ges; read
limb.  Fourth, continue motion unti) images pass, thén by right
hand motion of screw make coincidence; read limb. The mean
of these 1 call a single reading. In my experience the best
results were obtained by making the images of. the discs about
half overlap horizontally. In that position I think one can tel]
better when the bottom or top edges of the disca form a continu-
ous straight line and better results be obtained than when one
makes the images overlap altogether or makes the upper edge of
one image in contact with the lower edge of the other and wice
versa. In this last way too, there i danger at long distances,
when the depth of the dise would not make an appreciable angle, {
of making two successive readings with the same edges of the
dises in contact, which would have the effect of altering the
length of the base used by one half of the depth o the dise used
and this would make quite a large difference in the result sought.
To give an idea of the accuracy that can be attained’ by the
instrument, I give the following result of measurement on g ten

_link base. The dises were pieces of wood painted a bright red

as they had a snow back ground. They were each twelve inches
long by four and a-half deep. I set up three bases i two i were
vertical, the other horizental. No, 1, 88 I will designate it, was
vertical, with the lower dise six feet above the surface of the
enow. . No. 2 was vertical, with the lower dise two feet above the

.
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surface and No. 8 was horizontal, and about five and a-half feet
above the surface.

My object in placing them in this way was to determine
approximatly, by observing on them in different days and in
different atmospheric conditions as to temperature and mosture,
the effect irregular refraction would have on the angles subtended
by the different bases ; my opinion being that under varying con-
ditions the angle subtended by No. 1 would be less affected or
more constant than that subtended by No. 2, or the low base,
while the angle subtended by No. 3 or the horizontal base would
be more constant than either of the other two.

Since setting them up the weather has been so stormy and I
have been away from home so much that I have only got
three readings. As Isaid before a part of the difference in the
angles is probably due to the want of a vernier on the instrument,

The distance from the point of sight to the bases was by
chaining 42,05 chains, which was the mean ot two independent
chainings, differing by six tenths of a link.

February 19th.—Thermometer 26°, sky cloudy, a little snow
falling, a very strong wind blowing across li! of sight which
made it very difficult to hold the telescope steady enough to see
well. No noticeable irregular refraction.

Five readings on each base :—

Reading. | v | vv | Readin,

Base No, 1 Base No. 2 - Base No. 8

' Vertical. Vertical. Horizontal. Distance by bases:

v
1=8'10"2(—.7 | 48] 1= 8'115’1 +2.2 | 4,

4=8'11"9\+.8 | [00[4=8 0877|—0.8 | .64 8| %5
5=8 11”2 +.8 | .00|5=8'08"1|—0.8| .64 |6= 8 Ovtl 5| (38| Mean 42135 »
M.§ 107 .67 M. § 09"0| E=+1.98" | M. 082/ E= 1151

=+, 20 E,=z 40 E—=+ 41

v Re&ding v

44 |1=8 10".5(+2.8 20 1st base42.018 chs
9=810"2|—.7 | .49(2=8 09".2|—0.8 [ .09 2_8'06"5—17 2.80 ﬁnd 42185 »
8=8'11"7|+.8 | .64|8=8" 00".2|—0.8 [ .09

M. is the mean.

E is the.mean error of a single reading.

E, the probable error of the meau.

February 20th.—OClear mild day, thermometer 22° light
breeze across line of eight, no clonds, very little irregular refrac-
tion ; altogether a nice day for good reading.
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.

5 ' i \ Distance by bases. -
vv | Read i v -
0411 -8 —.5| .25 1st base42,286 chs
56/ 2 i i | . 2nd » 42,162 »
49| 8 , i 4 .16|8rd » 42,248 »
s 8| .64/4 s 4| .16
5=8'00".5(+1,7) 2.89) 3 5 = A 7 .16 {Mean 42,28 »
M. 8 07".8/E= +17, A x 8
o=k . E,=1+ ,.80 ;

2.56] 2=

February 25th.—Clear and cold, thormometer 14°, a pretty
stroug wind blowing obliquely across line of sight. A good deal

tion in the lowey atmosphere; images very
unsteady. Not good readings,

Base No. 1 Base No, 2 Base No, 8

Vertical, Vertical, Horizontal. Distance by bases.
Reading. vV | vy Readmg | V| v ing. (v | vv
1=8'08"5(+1.3 1.69] 1=8' 0179 +1,6/2.66 | 1= 0| +.9| .81 | 1st base42,880 chs.
2=8'00"8/— .4| .18 2=8’00”.7,+1.1 1.21 (2= 9 =1/ ,01({2nd » 48,008 »
8=8'07.5/+ .8 .09 B=7’59".0‘— 6] .86 A —4| 16 (8rd » 42.386 »
4=8'04"5/—2.7| 7.29 4= .8|—1.8 1.69 i —-.ﬂl .86
0=808".5(+1.8 1.69 5=7'50".0|— 6| .86 Of +.4| ,16| Mean 49,574 »
M. 8 07".2(E= +1,785 M. 7' 09".6'E=+1."34 | M, 6] E=+."61

=4 ,b0j E =4+ .87 E,=+.19

I will continue these readin
instrament, and would be glad

o

gs after I get a vernier on my

to know that some other member -
of the Association carried on similar experiments. It will be

borne in mind that a 20-link base would give only half of the

above errors, and the probable error of reading would probably
be the same with it a5 a 10-link bage,

A word or two now on the base and its fittings, The base
may be of any convenient length, but the longer it can be, made
without being inconvenient the better the results, the errors being
probably in the inverse of thexgz) of the lengths of the bages,
This wonld be strictly true were thére no varying conditions, in

‘the atmospheric moisture, temperature and density, all of which

constitute the greatest barrier to reasonably uniform results with
any form of Micrometer,

The dises should be of some material that will be well seen
under the greatest number of possible conditions,

Now an opaque substance can be seen best by reflected light
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a5 when we are bétween the sun and it, but no matter how bril-
liant it is we can hardly see it distinctly when it is/between the
sun and us, or when its shaded side is towards us, an{ at long dis-
tances it becomes invisible altogether. To overcome this glaring
defect, I used dises of a translucent material ; painted glass—
ground or opal glass would be as good, if not better. -

For winter work coloured glass would have to be used,
preferably I think light red. This substance can be seen much
better by transmitted light than by reflected, but can be seen well
in apy position. A bad back ground of course will effect it a8
much as an opaque dise, and it is always well to have an artificial
background such as a piece of black cloth, which the base man can
attach to the base rod in the proper manner whenever desired to
do so by a prearranged signal.' A piece of clean white cotton or
paper is not a bad substitute for glass. The manner of carrying
the discs and attaching them to the base rod, each of us might
dovise for himself and each method be convenient enough. |

Mr. Foster, of Toronto, has constructed for the Department
of the Interior a style of frame and attachraent which will be
found as convenient as any. The frame holding the glass should

" be bevelled from the outside into the glass so that at the glass it
may be but little thicker than the glass. In this shape it can
always be held o that no part of the glads will be shaded by it.
The base man should always hold the base so that the glass discs
will'be fully illuminated in sunshine, even if he has to turn.the
plane of the discs to quite & sharp angle to the line of sight. An
inclination to the line of sight of 80° gives us visually one half of
the surface of the disc and that, well {lluminated, is better than the
whole of it in the shade. When intended for use on a river or
lake survey, the frame should be of light wood and of sufficient
bulk to float the metal and glass attached to it, g0 that in case of
accident one would not be deprived of his apparatus.

For extensive surveys of this kind the base rod should be
made of well seasoned wood, and of such a form a8 to insure
rigidity throughout the season. For this purpose I screwed two
pieces of inch board together in the form of a T and although




=

oW bril-
veen the
long dis-
y glaring

glass—

ve used,
en much
seen well
fect it a8
artificial
) man can
lesired to
cotton or
carrying
us Ii)igllt
by
I,partinent
h will be

88 should ~

he glass it
ape it can
ded by it.
glass discs
o turn.the
ight. An
ne half of
r than the
a river or
f sufficient
in case of

ghould be
to insure
rewed two
d although

Oyi&die;ﬂicrometer Measurement of Distances. 38

being alternately wet and dry it kept its straightness throughont
the season. ;

I'am convinced that better and more uniform results would
be obtained by plaging the base horizontally about six feet or more
from the ground, than in any other position, but to so place a base
would alwaye entail a lot of extra trouble and some times would
be very inconvenient if not impossible. The next best thing to-
do would be to have the base so made that when . vertical the
lower dise will not be less than six feet above ground. To enable
the base man to ‘set and hold the base vertically, I attached a
plummet to it in the angle of the T, the bob-of which was.
inclosed in a small box to protect it from the wind. A universal

level bubble could be used but rough places would require more
care.

Now as to the closeness of the results to the truth, I will say
to those who have had Jlittle or no experience, do not enpect too
much. My experience justifies me i saying, that with care,
making say three readings of the angle and nsing a fairly Jong
base, not less than fifteen links in length, and in faﬁ- atmospheric
conditions, distances of half a mile can be determined within five
or six links of error ; but take the same base on the same distance
in a bad day and we may look for an error of fifty or sixty links.
or even more, and that too, though we use the utmost care.

It may be said that by observing in every possible state of
the atmosphere and under all conditions possible of light and
shade and contour of the ground that we could dednce very close "
corrections for each condition or combination. I think it would
be nearly impossible to do this with any degree of certainty, the
elements of disturbance entering the problem are so many and
diverse ; and apart from external disturbances our Own nervous.
conditions enter the terms of the problew. Measuring Miero-
meter angles, where quantities that are barely perceptible come
into prominert notice is just about as trying on our senses as any
work we can attempt.

To illnstrate :—An error of one second of arc in the angle
subtended by a twenty link base at forty chains distance, givesan
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error of four links in the distance deduced Now one second of
arc at forty chains subtends about & of an inch. I think most of
us will concede that dealing with such small fractions of an inch
at such a distance, is fine work, work that requires the most per-
fect condition of our faculties to give it justice : but we are not
always in even normal condition, so that, external sources of error
apart, there are sources of error within ourselves. When we come
to consider and combine all the different conditions of atmos-
phere, density at different altitudes, the conditions due to different
temperatures and degrees of moisture, the intensity of light and
shade, I consider it impossibe to even make a table of corrections
that will be anything but. in many cases, & very poor approxima-
tion. Notwithstanding all these objections there are many places
where the Micrometer is invaluable ; especially, in mountainous
countries, where chaining would be difficult or impossible, the
Micrometer comes in and promises closer results than the chain
would give under the conditions; for it is in a rough, hilly
country that we find the best conditions for Mictometer work—
that is elevation above the lower disturbed stratnm of air.

vaer;ing ghores, where chaining would be tedions and
inconvenient, by using a base of twelve or fifteen links and
distances about twenty chains, the results would be almost, if not
_altogether, as close a8 chaining.

On extensive exploratory surveys it is just the instrument
required. Its results can be approximatly chesked by latitude
observations from time to time, and it enables us to make a fairly
reliable survey of a large extent of conntry in a season. About.
three hundred miles of ordinary river work can be averaged per
month with it. §

- . ) . . »
1 will now consider some of the conditions which hinder us

obtaining as close results as a theoretical ‘consideration of the.
instrument would lead us to expect.

First, through its prominence, and from the fact that it is
the only one we canr.ot conveniently modify, is refraction; not
refraction"?é tanght us and tabulated for our use, but refraction
28 we see it at work—up and down and across.
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According to the theory of refraction, at first thought we
would expect all vertical angles to be decreased by the difference
of the refraction due to the altitudes of the points sighted on,
but in practice we find this is not>always 8o, more especially in
warm, moist weather and when one of the points of sight is cloge
to the ground and the line of sight is parallel, or nearly so, to
the gronnd for some distance; then we find the angle increased
and the law that %4 ray of light in passing from a thinner to a
denser medium is bent towards the denser” is still true becanse
the heated atmosphere near the ground is less dense than the
cooler above; consequently a ray of light emerging from this
heated stratum of air is bent upwards to the cooler above, and

the hotter and more moist the ground is, the greater the
refraction,

The effect of this on a vertical base is, that the ray from the
lower dise, if it is near the ground, is bent upwards as it rises to
the eye this projects the image of the lower disc to a point lower
than it really is, while the ray. from the; upper disc may travel
through a stratan of uniform density and suffer little or no
refraction, The consequence is the angle subtended by the base
is apparently increased and the distance deduced from it shortey
th§n he true distance. Whep the gronnd and the atmospliere
are at the same temperature and the light rays travellin
an atmosphere of about the same density,
refraction and the Micrometer distances will show both plus and
minus errors and be much nearer to- the trath than on a hot day
or after a hot time. Again when the ground is colder than the

atmosphere refraction probbly has the opposite effect. to that in
warm weather and the distances will very iprobably come ont
longer than the true distances, One thing has been often very
apparent to me, on a hot day when the line of sight to the lower
at some point in'the intervening
distance the image of this dise would be refracted ont of shape,
often apparently being twice the depth of the upper one, /n
such a case always make coincidence with the upper edges of the

discs as the lower edge of the lower disc has been refracted

g through
there is probably no
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downwards and if yon measure by it, you will find your distance
away ont. Often a mass of rock in the line of sight or a sharp
knoll will have the same effect.

As [ said earlier to produce the best results with a vertical
base, have-the base rod long ‘enough to have the lower disc at
least six feet above ground.

A horizontal base well above ground would be better- but
oven that is effected by irregular refraction in that we cannot
read the angles so closely in a disturbed as in a quiet atmosphere,
but whether or mot there is a constant direction for the
differences there may be, owing to the position of the sun and
the direction of the wind with reference & the sight line, I-do
not yet know. On the three bases I have ‘already alluded to, I
got only three determinationd ‘ind only one of those was at all
disturbed by irregular refraction. For determination of that
nature one would require variable weather in the fall or spring
when we might have it cool, clear d steidy,dr hot, dull and
unsteady in a short interval of timg/ The dther mischances of
improper light and shade and bad back ground can, ds 1 have
already siid be remedied by the baseman with proper appliances.

1 will now give a list of distances as chained on my traverse
survey and, the same distances s determined by the Micrometer
using an eight lifk baso with discs of painted glass, five inches
by eight. I will’give no distances under twelve chains as at
about that distance the forces of the telescope used was about
normal ; for shorter distances it was out of normal focus and the
angles read on the circle would not be the true angles, it being
graduated for the normal focal length, and I did not go to the

" trouble to reduce them to what they would be at normal focus.
1 will classify these distances under four widely different atmos-
pheric conditions. . .

At first T thought of putting them under four atmospheric
conditions and arranging them in grades of temperatures differing
by ten degrees, beginning at thirty degrees Farenheit, and using
all my available distances, bat, T found this would entail a lot of
work more\ than 1 had time.for and I decided to arrarge thex(\
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Taking the sum of the distances in each column and the .
algebraic sum of the Micrometer errors for each column and
reducing the errors to what they would be were a 20 link base
used, except under the condition hot and moist, nearly all the
! errors, reduced proportionally to 40 chs., come well within the 5
or 6 link limit I gave earlier. Taking the arithmetical sum of
the errors, some of the errors go reduced wonld be increased a
little. With one or two exceptions all the distances were deduced
from one reading of the angle, two or three readings would
probably have reduced the errors, and very likely a part of the
error is due to the want of a vernier for reading the—parts of
divisions. Whatever part of tlié errors is due to errors of estima-
tion of the parts of divisions, is probably pretty constant and
always in the same direction. ; Summing the distances under
each condition and the errors under the same condition, we get,
under the first condition or ¢ Hot and Moist,” a total distance of
9438-0C chaine and a total error of — 48:37 chains or an error of
about one part in fifty short. This reduced to what it would
have been had a 20 link base been used, we get a total error of
—19+35 chains or a correction under this condition of about one
part in one hundred and twenty-ive, to be added. Taking the
same quantities under the condition “Hot and dry” we find a
total distance of 2447-43 chains, with a total error of —12-71
chains or an error of about ove part in one hundred and ninety-
two, phort. This reduced to a 20 link base would give an error
of — 508 chains or an error of about one part in four hundred
and eighty chains, short. Under the condition “Cool and Moist
the total distance is 1679-01 chains with a total error of +-1'56 or
an error of about one part in one thousand and seventy-six, long.
This reduced to a 20 link base gives 62 links of an error long or
a correction of one part in abont two thousand six hundred and
ninety, to be subtracted. Under the condition %Cool and dry”
the sum of the distances is 1765'4 chains and the algebraic sum
of the errors 30 links which is practically nothing, being only
one part in five thousand eight hundred and eighty five. The
arithmetical sum would give a much larger error. Were all the
columns filled up the errors would be much larger under the last
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A the : two conditions but not heyond or even up to the limit I gave.
e Summing all the conditions we get a total distance of 8329-84
 bise chains 01104 miles, with a total distance algebraic error of 59-94
1l the chains of which 48:37 cha

ins belong to the worst condition “ Hot
the 5 and Moist;” this total error reduced to a 20 link base would give
ol an error of 2369 chains in the tota] distance, or about one part

ol A : in four hundred, of u correction to be added. [ do not think the
dticed algebraic sum of the errors for the whole season and distance of
would 367 miles, would be nearly so largo a ratio to the distance as this.
of the Taking the columns 40 to 45 chains under each condition, we

rts of find under “Hot and Mojst ” an aggregate distance of 429-77
pstima-

: of 11'02 chains; this reduced to a

nt and

under
ve get, f "62 chains ; this reduced
ince of i i 8 chains, or about 95 links
rror of ) “Cool and Moist” is 127-37

would 1ror of — 17 links ; with a 90 link base this would
ror of give 7 links or abont 2 links per half mile. The aggregate under
ut one “Cool and Dry ” is 83 chains and an error of - 20 links t with a
ng the 20 link base this would be 8 links or abont 4 links per half inile,
find a All these measnrements were made al
-12-71 Oanadian Pacific Railway when the heat
ninety- gravel, ties and rails, reminded one of
n eljros and caused a disturbance in' the lower
jundre

Moist ”
-1:56 or
x, long.
long or
red and
d dry”
aic sum
ng only It will-be noticed, in the
e. The have the -} sign ; these we
;:11 ]th: ‘ another across a valley,
the las

———well, of the tropies,
atmosphere that probably

long courves that three of the errors

re from the summit of one ridge to
when the line of sight was from 15 to 85
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feet above ground most of the way. Long distances measured
on the same day on & level had the opposite sign.

A portion of the errors are no doubt due to errors of gradua-
tion of the instrument but, I am not in a position to 8ay how
much, and as this paper has drawn out beyond the Aength T
intended, I will now leave it to the members of the Association
to draw their own inferences and muke what use of it they may
gee fit, feeling that T am well rewarded for it, if I have added one
jdea to the general stock of knowledge and experience.
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A TRAVERSE SURVEY.
By Orro J. Krorz., D.LS.

By’ Traverse Survey the surveyor generally understands a
rapid expeditious survey of a stream, using' a compass and
Rochon micrometer, or for better work a repeating instrument,
The Traverse Survey of which I speak, more properly termed
“Deflection Survey,” is of a somewhat different nature, being a
survey of precision instead of a mere meander.—I allude to the
survey of the Canadian Pacific Railway, from the summit of the
Rocky Mountains, across the Selkirk Range and to the Columbia
River. This survey was made for continuing the system of land
survey in the North-West, as it is impracticable to carry the
system by projecting base lines and meridians over the mountains,
—thus the Canadian Pacific Railway was niade to serve as a base
line for any survey along the same that may be required in
future, : -

The instruments used were a six-inch decimally graduated
reiteration transit with three verniers, a 66 foot steel band chain,
a standard 100 foot steel band used only for comparison, a
<clinometer for grade, a thermometer for ascertaining temperature
of the chain, a Lugeol micrometer and its target rod for checking
the chaining,

The above six-inch traneit of Tronghton and Simms read to
©.004 and by inspection to °.002. The telesdope is provided with
-a vertical circle reading to °.02, and designed principally as a
finder when observing stars in the day time. Besides the diagonal
-eye-piece it has several other eye-pieces, all inverting, In
general the power of 20 was found the most serviceable, It may
be remarked that the inverting eye-piece alwny;s gives better
-definition than an erecting one. The little inconvenience arising
at first from using the former by seeing objects upside down is
very soon overcome. The inverting eye-pieco has fewer lenses
than the erecting one thus making it shorter, and. the telescope
more compact.  It¢ use should be encouraged amongst surveyors,
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Regarding the magnifying power of a telescope I may, give
a simple rule in use by French opticians “ Double the number of
millimetres ‘contained in thé aperture of an instrament to find
the higlest magnifying power usefully applicable to it.”

The merit of this instrument lies chiefly in the fact that it is
a reiteration and not a repeating instrument. In consequence, it
has one clamp and one tangent screw less than the other. In
making a traverse survey with a repeating instrament the
azimuth of the back sight can be set off on the lower limb, then
by loosening the upper clamp and turning to the foresight gives
directly the azimuth thereof (plus or minus 180° when reckoning
azimuth always forward), but this assumes that the verniers read
exactly alike which in no instrument whatever is always the case.
Tt will thus readily be seen that it is better to read the angle of
deflection and deduce the azimuth therefrom than to read it
directly on the limb. By leaving the lower! clamp clamped
changes the repeating into a reiterating instrument: Of the two
- instruments of equal workmanship, the latter would ‘even be
preferable from a mechanical point of view, being composed of
fewer parts.

The telescope has an aperture of 1 9/16 inches, whereby
Polaris can be observed during day time, although rarely at mid-
day.

"T'he decimal graduation of the instrument is a stride towards
simplification in computation, and will in time undoubtedly
supplant the graduation into minutes and seconds.

The strong spring resting against the tangent screw prevents
any lost motion affecting the reading of the verniers, The
instrument has three verniers. Having two or more verniers
placed at equi-distant points on the limb, eliminates the eccentricity
of the graduated circle, and tends to reduce the effect of errors
in graduation. If the probable error of one vernier reading, be a
certain quantity, then for the mean of two or three or more
verniers it will bo inversely as the square root of the number of
verniers. It is well to compare the vernier at different divisions
of the cirele to ascertain whether it covers an even number of
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diyisious, if not, from the mean of the excess or deficiency a
constant is obtained whieh s to be applied to any subsequent
reading proportional to the vernier reading. !

The trussed tripod with its broad head, is to be commended
too for its greater stability,

A centring tripod head is very
time when one is obliged to s
or rocky ground, which v
railway, !

serviceable and a saving of
et up the instrument on looge shaly
ery frequently happens along the~

It has often been a matter of wonder to e,
apathy of manufacturers or g
general use the three levelin
points support a plane.
them is apt to get- off, an
with three.

the apparent
urveyors or both; to bring into more
R screws instead of the four. Three
In leveling. with four screws, one of
d never ‘will contact be so uniform as

It is not necessary to dwell upon the constraction of the steel
band chain, thermometer and clinometer. Of the first I would
remark thongh, as I have on a previous occas
able for good work to have the end marks on the band itself than
the ends of the handles being the same. The marks for
convenience should be close to the handles, The distinctiye
feature of the Lugeol Micrometer js essentially the object glass
cut into halves, which are displaced in opposite directions by a
Micrometer screw. The targets or discs on the rod are fixed, and

ading for distance the halves of tﬁe object glass are

ion, that it is prefer-

ment a graduated circle was attached, upon which the actual
angular measurement was obtained and by a table of natural
tangents the distance, but the graduation of the circle conld only
be adopted for a particular focus, whereas the new and modified
form of the Micrometer dispenses with the circle . and simply
shows the number and parts: of a revolution of the Micrometor
head, and from a table especially - constructed for the individnal
instrument the distance is readily obtained by interpolation.
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THE WORK.

Before beginning the survey px;per/iti will be necessary to
ascertain the latitude of the initial pgint, sy within a minute, a8
the latitude enters into the computation of the azimuth. It may
be readily obtained from the altitude of the sun, Polaris or other
star at transit ; or when having &' sidereal pocket chronometer, by
transit of a star across the prime-vertical (thesame atar observed both

. east and west when near the zenith is preferable) ; or by observing
Polaris at any hour angle when table IV on the last page of the
Amencan Ephemeris, which gives the distance above or below
the pole for every five minutes of hour angle, may be applied and
the desired latitude found.

These four methods were used on the work to suit the
circumstances at the time. T

In azimuth work the, absolute longitude of the place does not
form so important a factor as the latitude. Its importance is
principally confined in determining the declination of the sun,
when observing on that body. Good azimuth work can only be*
done by stellar observatidn, for whieh Polaris is almost exclusively
used, and not by observing on the sun.

: For elucidation of the formulh employed (which is the one
" given in the Manual) for the determination of azimuth, the
following is given :—
General equation in spherical trigonometry :—
Oos a=Cos ¢ Cos b--8in ¢ Sin b Cos A
—(Cos ¢ Oos @ Oos ¢4Cos ¢ Sin @ Sin ¢
Qos B-Sin ¢ 8in B Sin @ Cot 4
—Cos a—Cos a Sin %0+Cos ¢ Sin a Sin ¢
Cos B+-8in ¢ Sin B Sin @ Cot A
+ by Sina8in ¢ - ! &
.+, 8in ¢ Cot a=Cos ¢ Cos B-8in B Cot 4

8in ¢ Cot a— Cos ¢ Cos B
hence Cot A= R gin B 02

& Sin B
and tan A =grotora— Gos ¢,Cos B
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Referring to the triangle we have

i B= 30
ssary to ¢=90°—
n:g, a8 a=P 4
‘Tt may A=Az
' other( By substitution
eter, by 4 Bin 1
;:is‘.::lgl i Az:Oos ¢ Cot —8in ¢ Cos ¢
e of the Multiplying by
or below tan 2P Sec ¢ i
lied and tan P Sec ¢ Sin ¢
e Az?l-—-tau £ tan ¢ Cos ¢
suit the which is the desired formula,
: From my experience I place little reliance upon the rate of
does DO_"' a pocket chronometer, subjected as it unavoidably is to many
rtance i8 vicissitudes, and hence always observed for time when Ppossible, .
the sun, before or after the one for azimuth. The time observation was
 only be made by observing Polaris and then another star in the same
celusively ~., Wertical plane. The Nautical Almanac or American Ephemeris
i furnishés a sufficient number of stars for this purpose. - The
s the one * rednction is made by means of the formula in the manual. Hay-
nuth, the ing ﬁhns his sidereal time well determined, with well adjusted
instrament the surveyor can do good azimuth work, whatever the
i * hour angle of Polaris. :
oy ‘Botl the azimuth and time formuls are to be highly com-
4 8in g mended. e .
2 Cot A The azimuth of the initial line having thus been determined
in @ Sin ¢ the picket-man goes ahead to select the next station, having due
n o Cot A regard for the next following sight (for the rallway through the
mountaths is atiything but straight), having selected the station,
[3 Cot A he drives' in firmly a hub, wherever he holds the picket, which is
Oos B not shod, but instead has a nail driven into the foot, projecting
o e about a quarter of an inch and finely pointed. The instrument
5 " being carefully centred over one extremity of the initial line is
O B turned to the right and cautionaly brought up to the picket at the

%
U}
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initial point, then clamped and the picket centred by the tangent
screw. 1 emphasize the word “cautiously,” for the instrument
should never be turned past the picket and then turned back. I
have so repeatedly made chservations of the effect of the latter
that 1 make the above statement. There is torsion in every
instrument ; in some to a greater, in some to a less degree, In
the particular instrument under discussion, the maximum torsion
was reached by three complete continuous revolutions, when it
mounted to 0°:014, thereafter it was inappreciable.

xt the three veriners are read, noting each reading in full,
not only the one, and giving the decimals of the other two. Such
extreme precaution would not be necessary were it not for the
continuous and varying change of azhnuth. Each vernier should
be read under the samé condition ?/tht’ that is shaded; the
microscope well adjusted and ‘over the contact of vernier and
limb, the reading should be taken leisurely, not hurriedly, for in
the latter case contact will apparently be where in reality it is
not, for it takes a moment or 80 for the eye_to adjust itself to
read accnrately. :

The verniers having now beeh read and recorded the instru-
ment is unclamped and continued turning to the right, to the
forward picket, and the readings there taken ; then the telescope
is inverted, the instrument turned to left to first picket, read, then
continued to left to forward picket. Thus twelve readings are
taken at _cach station, six for foresight and six for backsight ; the
mean of the latter subtracted from the mean of the former gives
‘the deflection, which is reckoned to the right and up to 860°%
This method of using the instrument was found to give the best
results. : 5y

Besides the discrepancies that my arise froni centring over *
station, pointing, inaccurate vernier readings, or torsion, there is
another one: that caused by the disparity of distance between the
fore and backsight, whereby it ig necessary to change the focus
of the telescope. If the tube move not parallel the line of colli-
mation will be changed and thus affect the true deflection. Unless
the difference of distance was large 1 preferred not changing the
* focus. v .
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ngent : + -, The instrument was always centred over the small hole left
iment in the hub by the sharp point of the picket. Before removing
k. I : the instrument to the next station, the picket to serve s back-
latter sight wag always set by mysclf. It was.about 18 inches long with
every a tapering head whereon a small eross to distingnish it, it was
&' n anted near the hub and accurately in line with the plammet
'(;rsion string and forward picket (on the hab).— .
i 1t Some sights wore very short, less than three chains, The
tunnels are mdstly all on curves and in many artificial illumina-
n full, tion had to be resorted to for picket and cross-hairs. A day’s
Such good work would be to occupy 25 stations, -
or the I have found by experience that, starting with an observation
should on Polaris for azimuth, and thereafter occupying say 100 stations,
1; the the azimuth of the last conrse deduced from the deflections,
jer and allowing for convergance of eridians, will be more nearly the
for in true value than one obtained by direct observation of the sun for
ty it is that course. Nevertheless solar observations were frequently
gelf to taken, simply as checks on the work, especially when the weather
was unfavorable for observiug Polaris, but never for determining
instru- the absolute azimuth of a line,
to the Micrometer rendings were taken at each station as a check
lescope upon the chaining. The bases on the Micrometer target rod were \
d, then 10 and 15 links, The opal glass targets were found to serve their
ngs are purpose well, being visible when judicionsly used or turned for

it ; the any position of the sun. In using the Micrometer it was found
or gives convenient to rest it upon the top of the instrument. In this as

|
|
|
,§
|
|

0 360° with the other instrument uniformity of use was adhered to, viz.,
the best forward motion to contact, read, then past and back to the other

contact, thus destroying the effect of lost motion if any between
ng over * the two readings, The readings were read continuously from one
there is end of the scale, and not from the middle both ways.

een the
e focus
of colli-
Unless
ing the

The difference between the two readings gives twice the
number of revolutions, from which tho distance is deduced. For .
long sights the operation would be repeated. It w.ight have been
remarked that at the beginning of the sarvey a base line of 30
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chaine (the longest available there) was carefully measured and °
divided into 5 chain spaces, at the end of each of which numerous
Micrometer readings were taken from one extremity of the base,
which served the purpose of constructing a table from which the
value of any subsequent redading could be taken by inspection.
At the close of the survey a redetermination was made to ascer-
tain whether any change had taken place by use. In this
redetermination readings were taken including and excluding lost
motion (if any). I subjoin the three tables, also a list of readings
taken at random out of the field books and their corresponding’
chained distances. During the survey three errors in chaining
were detected by the Micrometer, one of a chain plus, one of a
chain minus, and the other having been read from the wrong end
of the chain 45 instead of 65 links. .

Theoretically better resnits would be obtained if the target
rod were held horizontal and at right angles to the line of sight
thereby elliminating differential refraction, but the difficulty of
eesuring the latter condition combined ith the greater inconve-
nience of visibility along a wooded shore line, or say on a'line cut
through the woods renders this method impracticable.

My method of bringing the discs to contact hus been to hold
the telescope not quite in the plane of the tod so that when the
discs overlap a small portion of oach will not be covered and the
diées being of opal glass this is distinctly seen by the differenc of
color, and perfect contact becomes known when the upper and
lower edges appear a8 straight lines. This manner is more expe-
ditious than taking readings of lower and upper edge contact,

_and fully a8 accurate.

Wero the focus the same for all distances then the distances
wluld be exactly proportional to the revolutions of the Micro-
méter, but as the focus changes so must the proportion.

1t is therefore important, that in constructing a table from a
measared base line, to focus the instrament well for each reading
at the different divisions of the base line, and when at work after-
wards to observe the same precantion, 80 that the distances

deduced will correspond with the tabular ones using a stadia with
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two targets together with a telesco
carrying two parallel threads, one
by a Micrometer, for determining distances, the distance| deter.
mined is from the object glass of the telescope, whereas in the
Micrometer under discussion the distance is increased from the
inside focus of the object glass,

To make a comparison of the relative value of the Lugeol
micrometer with stadia work, ag above referred to, I quote from
the report of the Northern Boundary Commi

ssion on the delinea-
tion of the forty-ninth parallel of latitude, in which work the
topography -was filled in by Stadia measurements ;

“The work, in 1874, was all d
and under the ordinary circumstan
that is, a high wind and
five. The error 18 seen

53

pe provided with a diaphragmn
fixed and the other moveablo

one by expgrienced assistants,
ces to be met on the plains,
‘boiling’ of the air on three days out of
to be about zdv. This I take to be the
greatest accuracy that can be expected for a whole season’s work,
when the party is so pressed for time that it cannot lie over on
windy days !

+ "« Astheresult of our experi-
ence, then, the average accuracy of surveys with the Stadia is

s, under good eircumstances we may expect z}v, and on selected
days, with great care, 14y can be obtained. This shows that this
method is available for surveys for maps of a scale of wohw or
about six inches to the mile, ., ., . General Com-
stock, in charge of the Lake Survey, states that « On

rough and broken ground the stadia was equal to the chain in
precision, and on bad ground was superior,”

From a comparison of my actual distances with thoge
obtained by the micrometer there results a probable ' error of
links in half a mile, or about 1 in 700, under ordinary atmospheric
circumstances, none especially bad. This assumes the chained

greater adaptability for exploratory

which parpose it is most earnestly

The temperature of the chain

per day, and the corrections made from the standard of 60° F.
)

Wwas generally taken four timeg




B4 Klote— Avdlraverse Survey. .

Chaining is apparently & simple operation, but to chain accurately
over shaly, or broken sock or loose gravel ballast requires the ' -
utmost care to insure good results. When obliged to chain off

an embankment the plummet was invariably used.

The largest correction for grade as determined by the
this was only on a short

clinometer was one-tenth link per chain,

distance on the heavy grade (437,) on the west slope of the Rocky
Mountains. A table for grade corrections was prepared so that
the necessary guantities could be taken out by inspection.

The topography was noted by the assistant who had charge
of the chaining. Azimuth readings were taken on prominent
mountain peaks, also their elevation, and in both positions of the
instrument. This latter should be;made an invariable rule by
gurveyors, that is to usé the instrument first circle right and then
circle left, for it, to a great extent, eliminates instrumental devia-
tions.

A word about the detemination of the position and heights

of mountains, As very few mountains rise as simple cones above

the earth’s surface presenting a well defined peak whatever the

direction of sight, the difficulty arises of jdentifying the point at
the summit sighted at one station when occupying another
station, for the purpose of determining its position in Azimuth.
‘When more than two stations have been occupied and Azimuth
readings taken, after plotting the same carefully_ the probable
position of the summit will be the centre of gravity of the
intersections of the lines of sight. Dut a more gerious obstacle
is the fact that frequently we are 80 close under the mountain
that we tan not really see ita highest peak, and it is found in
consequence that where geveral determinations of the altitude
have been made from different stations, after making, due
allowance for the difference in level of the stations yet the results.
giffer, and probably by a 100 feet or even more, and the reason is
attributable to the cause just roferred to. In such cases, having
due regard to the Azimuth results, the highest altitnde obtained i8
most likely to be the best result for the true value,

§
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Refraction should always be considered in order to convert
apparent to true angular altitude,

It must be borne in mind that in this survey the mountains
were of secondary consideration, the jgeographical position of ' the !
railway being the primary one. Had it been otherwise their - ;
triangulations would have been made from: peak to peak at high i

elevations, and the horizon swe

pt by the telescope and the
relative altitudes more readily obtained, :

e
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right and left motion of serew to contact * not past ;” with Table
IIT. there is right and left motion of screw to contact the reading
taken, then turned ¢ past” and reversed, to eliminate lost motion,
if any, in head of screw. A careful redetermination of the target
rod at the end of the survey showed the wood to have shrunk
longtitudinally, on the 15-link base, one-thirtieth of an inch, and
on the 10-link base, one-fiftieth of an inch, To compare Tables

IL. and IIL. with Table I. the small correction resulting therefrom
should be appHed.

Table 4.

Stations, Cha.mi ‘Mt;rom:e‘m'c Stations, Dml;amlﬂg Microm%tax:lo

89-40....... 10.875 10.888 || 876-377..... 8.625 8.618
98-99. ...... 9.948 9.050 || 672-678..... 4,669 4,678
118-114.. ... 8.750 8.754 || 701-702..... 15.685 15.676
178-179..... 14.628 14.650 | 714-715.. .. 22.917 |7 22.188
88..... 25. 25.024 || 785-786..... 18.5087] 18.481
211-912..... 19.026 10.000 || 798-799... .. 85.508 85.404
254-255.....| 4.885 4.814 || 1090-1021...] 7.899 7.8%4
262-268. . ... 4.148 4,145 (] 1080-1081...] 8.485 8.481
847-848. ... 11.815 11.841 || 1045-1046.. Y 10.468 10.403
855-856..... 16.620 ; o] 21,989

Table IV. gives a number of distances as measured by the
steel band, and the ones as deduced from the micrometer readi -
They have been taken at random out of a number of field books,
There were very few long sights on the whole survey, and there
were a few instances when the heat was g0 great that the miero-
metic readings could not be depended upon on account of the
apparent unsteadiness of the targets, The table represents, I
think, what may be expected of this form of micrometer under
ordinary favorable circamstances, including care ‘in reading.
Reducing the measurements to the standard of 40 chains, then
from the residuals we find the probable error of one measurement
of 40 chains to be - ‘058 chains, say 6 links per 40 chains.
(The actual and micrometri distances in the dbove table agree
better, undoubtedly, than if the measnrements were made over

/
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* hills and rough ground, where reduction to the horizo{tal would
be necessary, and errors would arise from differential refraction.
But over very rough ground I would place more reliance upon
the micrometer than upon ordinary chaining. Tt must be
remembered, however, that on the ‘survey the micrometer was
only used as a check for bulk errors, and when used on explora-
tory surveys (as nsed by me to Hudson’s Bay, ir. 1884) for
determining the absolute distance and no chaining is done, more
readings and additional care are taken, and its merits are more
fully realized.

' In the determination of the heights of mountains the follow-
ing problem ocenrred on the above-described traverse:

Given the altitnde (angular) of apoint ¢ above two given
points A and B not on the same level, but height of B over A
known, also horizontal distance between them, and the angle
CA B.

To find the height of ¢ and distance :

Set A B'=b.

BB'=AA'=d.

angle 0AD=0. /

angle CBD'=¢.

angle CAB=a.

We have (after construction of figure, passing horizontal

. planes throngh 'A and B and joining EB.)

.. E the intersection of the traces of the vertical plane CAB
‘and the oblique plane OFEA the oblique plane OEA on the
horizontal plane VA'B, and EA'=d Cot 0.

In triangle EA'B are given EA’, A'B, and angle FA'B;
hence are found KB, angle A'EB or D'EB and EBA'. In
triangle £’ B.

DE:DB:: 8in DBE:8in D'EB
- §in DBE=DF. 8in DEB
but \ ;
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Klote—A Traverse Survey.

and oD
BD = tan. ¢.
D'E _ tan.g

LA DB~ tan. 0

whenée
Sin D'BE = Sin .D'EB—::‘—?}

and thence in same triangle '8 is fdlmd, also £D' and conge-
quently 02, CD and A.D obtained.

-
----
o

-...9
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ADDENDUM, APRIL 1887,

Nearly the whole of the above article ‘was written while out
in the field. I have just prepared a more extensive table for a
comparison of micrometric with chained distances,

In order to cover the whole of the survey, ang the various
conditions of the atmosphere and times of the day the first four
courses were taken out of every one of the 91 field books, and in
several instances one or two more making together 87 readings
and distances, Of all these courses none were rejected, so that
Whatever resultant or inference may be obtained therefrom will

be a very fair representative of the whole work.

Bnbtracting the micrometrio from. the chained distances we

find 41 plus reiduals and 48 with, minus elgn, showing that the

same are nearly distributed.
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of the railroad tie distances
ighort. This tends to aggrd-
vate the probable error of & determination from the uncertainty

r station. (The manner in which this

of centering Micrometer ove
ibed.) The greater number of the

was done has already been descr
d on the ten-link base, the others on the

ghort distances were rew
fifteen-link base of the target rod. The time of survey was from

the middle of May to the middle of July.
Using & twenty-link base, mesasurements may be readily

extended to eixty chains and even more ; but it i8 imperative that
o table be constructed from readings on 8 measured base line 80
a8 to include the maximum distance that i8 probable to oceur for
measurement afterwards. At 30 chajns we may consider the focus
as practically fixed for long distanoeg, ¢0 that we should expect to
find the Micrometric readings inversely proportional to the
is i he case as shown below.

At the close of the survey & base line of 40 chains Was

carefully meacured and from it the following results obtained.

60

From the continuous sinuosity
of the greater number of courses are

38:8400

edly attributable to differential

This disparity i8 undoubt:
& lower discs, but with a properly

refraction between the upper an
constracted table its effect ‘wi
and not affect the deduced distance.

11in a great measure be eliminated

2.017

1.702
6.48
5.855
1-408'75{
8,057
7.686
8.765
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4:0485 | 9:518] 9°502|—*016]—'067] ‘0045 || 2.11 12.208]12-127,

2.462 [15.686|15.698| + .007] +.016 ,0008 5.012 | 5.128] 5.126

1.994 (19.849]10.876|+ .027 +.065( .0080 || 6.19 4.;48 4.150)

8.015 | 8.201 8.185|—.016]—.208|.0482 || 5.612 4.579] 4.584]

1.945 19.83010.791—.089—.078.0061 7.40 | 8.469] 8.480

- 2.880 [16.164]16.184| + .020] + . 050! L0025 || 2.225 {11.575[11.554,

4.276 8.87 [ 7.685] 7.628

4.7205

4,028

4.68,

4.78 8.

8.269 f11.

8.448

2.074 [18.

9.925

2.017

1.792

6.48

5.855

1.40875

8.057 4.788 ( 4.781(—.002

7.686

3.785 [10.

5.047 | 5.065]+.008]+ .088]. 0040 Il
10.220/—. 014{—, 055). 0080
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Residual reduced

to base of 40 Chains.
Microm. Reading.
Microm. Distance.

3.802| 8,864 + .002{ + .021).0004
10.46710.508] + .086| + .187
3,054 | 5.156| 8.198)+.007]+.089) 0070 " . 7;"!,17"'&1/ Seale Protractor -
1.925 [13.885 . " Dividedto 2'

2,946 [17.187(17.119|—.068|—.158) .0260
.01 [20.104(20.289) + .045| + .080] .0070

179 [21.561(21.490]—.071|—.133 0174
1.596524.100/24.201| + . 002 + . 008 10000
1,929 [19.995{20.055| + .060| +.120) 0144

5.911 | 4.840] 4.824|—.022/—.209) 0487
7.974 | 8.481 8.475|-—.008|—.070) 0049
1.54 16.762(16 . 695|—. 067|—. 159) 0258
1.602 [24.110]24.208) +.002| + 152 0281
4,925 | 7.825] 7.822(—.008|—.015) 10002
15.989) 15,894. 5 262 1512 25.560[25 .640] + .071]+.110) 0121

818 47.68447.04{)'-.044 3,845 [11.528]148548) + .015 +.052] .0027
2,936 (13.148]18.000]— .058|—. 160 10258
1.872 [20.608/20.626)—.0181 +.085 0012

Hence the probable error of &
single ‘micrometric determination of
40 chains= £ .07,

7.786 |4.977 | 4.084|+.007 +.056}.0081
4,008 |0.472 9.462)—, 010{—, 0421, 0018

Fronv B Westward: to k lay off tan. 7,' through/
the point found, draw 4 w8,

The
langerits W be pu oK and W i

£ Northward lay off. Cotan58°15" ab »y

1: g
draw B to 8 parellel to Bm. The Cotangents 5 A

From/ D Sowthward lay off Cotan. 62°30" av 'n/)

draw 8 ‘ » o
£ M"’Wu‘lﬂman/’u beoo ‘ ; . i “,I‘L"BW’L-”J»{
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Brabazon— 4 Zh/nge)l\/S’oala Protractor, “ 6
: e

.

R

A TANGENT SCALE PROTRACTOR.
| BrS8 L Brasazon, D, 1. 8.

Protractor of § inches radins divided to 9/, By its use the
necessity for the tedions caleulations of latitude and departure is
obviated withont sensible loss of Accuracy, and it is quite as
expeditious as the cirenlar protractor,

|

|

|

The accompanying eut is an illustration of 5 Tangent Scale ; :i‘
)

on
with the diagonals divide the degree into thirty parts or 9, 1

would be divided into thirty parts or single minutes. The plain

tangent scale was engine divided in ivory or metal, angles might
be laid down with no greater error than 8/, and the average error

distances should be laid down with a vernier or 5 diagonal scale, e
to prevent errors increasing, and so put the method in thig respect




64 Brabazon—A Tangent Scale Protractor.

a8 nearly as possible on a par with that by latitude and departure,
but this would be seldom if ever necessary in practical nse.

Traverse surveys have generally a closing error which must
be corrected. This error is the distance from the termihation of
the last course to the zero point of the survey. Represent the
line joining these points by Z, the periphery of the survey by Z,
the courses by 7, 7/, I/, ete. (see Fig. .4) and the correction for
each distance by e, ,¢ e, ete., then e=2X7, ¢, =El+e

L L

Examplo Z=100 ohs, £=1.00 ch, /=0 chs =15 chs
=120 6, =1X15, o
X 90 Mk, X104 9085 1ks

or:8y =”_’-_(Lli‘9-_li>%=35 Tks. to be laid off parallel to £,
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Directioas for Preserving Natural History
Specimens

By Prormssor Jonx Macou, F. L. 8., Groroaroar
SurvEY oF Canapa.

MAMMALS.

All mammals should be skinned by the simplest method,
which is that ‘employed by all amateurs. Split the skin from
vent to throat and the underside of the legs. The whole leg
should be skinned but the lower part of the bone left after cutting
or scraping off the flesh. The head should be completely skinned
and care taken to not injure the eyelids or the lips. After being:
skinned the head should be cut off, carefully cleaned, the eyes and
brain being taken out and rolled up with the skin, Oommon
dry salt is an excellent preservative for large skins as it assists in
drying up any flesh or fatty matter that may still adhere to the
skin. Small mammals can be treated in the same way a8 birds or
reptiles,

. REPTILES,

Frogs, toads, lizards and snakes are usually placed in strong
aleohol, care taken to prick their skins so that the fluid may
Ppenetrate to every part. My plan is to carry the alcohol in a
stone jug or tin can and pour it into a glass jar as it is wanted.
Carbolic acid or some other substance should be put in the liquor
to make it disagreeable or even poisonous as without this it is
liable to be spilled when being carried from place to place.
Small mammals when placed in aleohol keep well if the skin is
cut on the belly to admit the spirit, ;

BIRDS,

Birds' require considerable care in skinning and a few
practical lessons are- almost necessary before commencing, A

{5
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66 Macoun— Directions for Preserving Nat. His. Specimens.

bird the size of a robin is the best for a beginner. The feathers
from the breast-bone to the vent should be blown apart or
separated with the hand and the skin glit. Then press back the
skin till the joints of the legs are uncovered. Sever the upper
joints from the body draw out the leg and scrape off ‘the flesh.
Now detach the body at the vent being careful not to injure the
tail. Draw back the skin' on the back until the wings are reached
and treat them as the legs: After this draw back the skin to the
middle of the skull and sever it from the body at this point.
Scoop out the brains and eyes and put in poison and cotton then
draw back the skin to the natural position on the head and poison
and stuff the skin at the discretion of the operator.

The best poison for bird skins is dry arsenic but any
druggist will prepare a bottle of arsenical soap which can be
dpplied with a brush and is less dangerous than the dry mineral,
No bird skin is safe without being poisoned. :

PLANTS,

All flowering plants and ferns should be gathered when dry.
If the plants be short the whole should be placed on he sheet.
No specimen ghould be longer than sixteen inches. All
herbaceous plants should be taken up by the root of which at
least a part should be left adhering to the specimen. Character-
istic sections should be cut from shrubs and trees showing leaves
and where necessary others with flowers and fruits. ~Grasses and
sedges should have roots and be donbled on the sheet 5o as to
conform to size. Specimens should remain on the drying paper
until perfectly dry but the papers overlying them shonld be
changed every day for four days. Wet paper can be dried in the
sun or by a fire. Hot papers dry plants much quicker than cold
ones,

Mosees, liverworts \and lichens besides being treated as

' above can be dried and put into bags and at any time afterwards

”~

dampened and made into specimefs to suit the collector. All of
the lower forms should be collected in fruit if possible. The

coarser sea-weeds may be dried in the rough and not washed as
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the salt of the sea-water prevents them becoming brittle. The
finer kinds should be kept in sea-water until wanted and then
washed in a shallow dish of fresh water and afterwards floated on
cards or stiff paper, care being taken to spread with a pin the
specimens on the card beneath the water 80 that the finer branches
may be evenly distributed. These cards should be laid on the
usual driers and each sheet covered with fine muslin which must

remain until the specimens are dry. In drying” they should be
treated like phenogams,

MINERALS.

Specimens of minerals should be dressed to a certain size.
They should be oblong, the breadth being about two-thirds of the
length. Each collector should have his own opinion abont the
size he wants. Angular “chunks” which are knocked off hap-
hazard any where and at any time may be brought to camp but
all should 'be dressed before being packed away. Minerals when
showing good chrystals are to be kept g0 as to show the chrystal

to the best advantage, but when these are not a feature of the
specimen it should be dressed as above,

Natural History Specimens without a card giving date of
collecting, collector and locality, are valueloss and therefore every

specimen should be ticketed at the latest when being -packed
away. ¢
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Report— Government Map-Making.

REPORT

Or Comurrree To ENQUIRE IvTo THE Brst MEANS FoR HAVING
A UnmorM Svystem or Mar-maxiNg v THE 'V Artous
DEePARTMENTS OF THE GOVERNMENT.

The principal departments in which maps are made from
original surveys are the Railways and Cauals Department, the
Public Works Department and the Department of the Interior,
with its two surveying branches, the Technical Branch, and the
Geological Survey. _

Maps of all surveys must in the fitst place be made on some
integral scale of the unit of measure used in the field work.

Hence ensues a difference at the outset in the scales employ-
ed by the different departments.

The surveys of the Pllblic Works and the Railways and
Canals Departments are chiefly made in connection with engineer-
ing works, in which . the one hundred feet chain is the unit of
measure. The plans of Railways and Canals, Harbours, Rivers,
&c., made by the departments charged with that work are made
on an integral scale of their unit—100 feet—such as 50, 100, 200,
300, 500, 2,000 feet to the inch, varying according to the. area
covered by the survey and the amount of detail in the field
work. : :

In the surveys of Dominion Lands made under the Technical
Branch of the Department of the Interior, the sixty-six feet chain
is. used, this being the most convenient unit of length for tiing
out the areas which are always expressed in square milesar in
aliquot parts of square miles. The standard scale for plans of
township and other surveys of Dominion Lands is forty chains, or
¥ mile to the inch, plans of traverses being made  mile to the
inch. For their sgale for larger maps, six miles to the inch, or
multiples thereof are used, this being a natural scale for a unit of
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one township (very nearly six miles 8quare.) The six mile geale
moreover makeiit possible to put the whole widtl between two
successive initiak meridians on one sheet of convenient gize, the
initial meridians being a natural division of a country like the
North-West, devoid of topographical or natural boundaries,

In the exploratory surveys of the Geological Survey the
unit of measure is of course the mile, In prosecuting the ‘work
of this department in unsurveyed regions, it has always been
llecesgary to make topographical surveys concurrently with the
Geological examinations, and even in settled distriets many of
the old township surveys were so roughly executed that it hag

phiéal eaturos, but also the concession and lot lines,

As this work has been going on for forty-five Years, a vast
amount of valuable ‘material has been accumulated. The late
Sir William Logan, Director of the Survey, was an enthusiastic
surveyor and geographer, and he collected all the maps relating
to Canada which he conld possibly secure. Among the material
which he accumulated in this Way, may be mentioned copies of
all Crown Lands surveys and explorations, admiralty charts, rail-
Way suryeys, maps of counties published by private enterprise,
surveye made by the military anthorities, hydraulic surveys, etc.

The scales which have been principally adopted for the
publication of the toaps of the Geological Survey have been 4
English statute miles to an inch or multiples and sub-multiples of
this, namely, ¢, 1, 2,4, 8 and 16 miles to an inch. The great

© sine b;en found necessary to resurvey, not only the g\eogra-

Geological and Topographical mhp of Canada, engraved on copper

plates and published by Sir'William Logan in 1863, is on a scale
of 25 statute miles to an inch, This beautifully executed piece of
work was compiled with great care by the late Mr. R. Barlow,
and it has formed the basis for many other maps which have since
been published. The copper ‘plate index map in the atlag accom-
panying the “Geology of Canada, 1868,” is on a seale of 125
miles to the inch. Mogt of the maps published by the Survey
have been lithographe by hand, but & few have been produced

by the photo-engraving\ process, The polyconie projection has

been u}ed in all cases, Fol merly the size of each sheot wag made '

|
i‘
|
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to suit the area to be covea/e/d, but of late years the Geological
Survey wishing to show geological and topographical features
with minuteness and not desiring specially to show the general
geographic relation of one part of the country to another, adopted
the four mile scale, and a system has been commenced of making
the 4 mile sheets of a uniform size of 18 by 12 inches, no matter
what might be the geographical nature of the area included ; it
thus some times happens that a whole sheet shows nothing but a
small point of land. ‘

The scales then, of the Geological Survey,and the Dominion
- Lands Burveys are conformable, but it appears impossible to
adopt any uniform scale to include the other departments.
For maps on a larger scale showing large  tracts of country,
each department, having special objects %o serve, chooses a scale
suited to its own purposes.

One great object always aimed at by a compiler of a map
for the use of the public, is to so choose his scale that the result-
ing map shall be of such a size as to be easily handled, either in

one gheet or in a uumber of sheets, and that each sheet shall be
a5 nearly as possible a complete map in itself. Hence a map of

Ontario is made on a different scale from a map of Manitoba, and
a map of the whole Dominion on a different scale from either.

In regard to geographical names in new districts about to be
| mapped for the first time, the practice of the Geological Survey
has been to adopt in each case the correct Indian name, or if no
such name can be ascertaiped, to give a name suggestive of some-
thing characteristic of{ the place, or of the time when the survey
was made. Greater ageuracy and uniformity in the spelling of
Indian names would be very desirable. !

W. F. KING,
ROBERT BELL.
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MEMORIAT,

8ENT To THE MiNmrer OF THE INTERIOR,
FortH thHE BmNERIT OF A Coasr a:
FOR CANADA,

Maron, 1886, Serring
ND GEopETI0 SURVEY

The Honorable the Minsster of the Interior

Str,— The following Memorial is respectfully submitted for

- your consideration by the Association 9f Dominion Land
Surveyors.

The Dominion has arrived at that stage when the wants of
the country demand a more exact system of survey than has been
in vogue in the past. With the increase in the value of real
property—the boundaries of which in the older Provinces are in

- most vases entirely dependent for their stability on the durability .
of a piece of wood, s few marks on trees or the testimony of a fow
of the oldest inhabitants, thus often leading to -expensive litiga.
tion, of which the resnlt is deperident mainly on the preponder-
ance of evidence on one or the other side, which may be, and ig
eften wrong—increases also the necessity for such a survey. Now
were the boundaries—especia]ly those of, large areas, such as
concessiops, townships and counties—connected with, and defined
by a geodetic survey, similar to that made by the countries men.
tionefg herkin, all doubt as to their true position would be forever
set at rest.\ Also the demands for marine purposes of more
accurate charts of our coast, and waters, show that an acourate
coast and geodetic survey of the country is urgently needed,

The question of the value and utility of a survey, of this
kind has been so settled by almost every.civilized nation, that it is
hardly necessary to advance further_proof of the fact, but for -
information the following may be presented. Tt is stated by an

eminent American engineer that * if the State of Massachusetts

had ha®®a .good topdgraphical map in 1836, some $20,000,000
would probably have b

en saved in its publie railway expeaditure.”
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Mr. Sandford Fleming, in his report to the: Minister of
Public Works, dated the 5th of April, 1879, says: “If the rail-
ways of Ontario had to be established de n0vo, a careful study of

the reqqi;)ements of that Province would enable any intelligent
engineerjof ordinary experience to project a new system, which
at one-half the cost would far better serve the public, would
~ meet every demand of traffic, would more fully satisfy every
expectation and which would not result in disappointment and
loss to those who have been induced'to invest their means in that
which has proved to many an unprefitable undertaking.” The
railways of Ontario have cost, according to official returns, nearly
one hundred and eighty millions of dollars. If they could have
been constructed at one half the cost, the other half of this
enormous expenditure may be assumed to ke a wholly unnecessary
outlay, if a well-considered and less costly.system would have
equally met the wants of Ontario. The excessive expenditure
can only be considered as superfluous, and so much of it remains
permanently unremunerative as to be hopelessly wasted. If
public money, the public debt might have been so much the less,
or other interests might, have been served and developed to. the
extent of the increased expenditure. If private money, obtained
from parties at a distance on fair promises, or on prospects
'represented as encouraging, there is staring the investors in the
face the deplorable and impregnable fact, that much of it will be
absolutely lost.” ‘ :

It to-day a railroad 'is projected in England preliminary
surveys such as we are obliged to make are not necessary. From
the plans provided by the ordnance survey, the lengths and grades

. of any proposed line can be laid down with sufficient accuracy to
enable a final location to be made.

These_plans are also very valuablg in determining drainage
areas; wateh\qupply ; boundary lines batween estates ; reclaiming
tidal lanj:::é\n'nateriallyvassist in equiable assessment of real
estate for taxes.

The surveys of this kind which hfve beeh made by other
countries. may be suramarised-as follows ;
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Firsf'and ’foremost is the Ordnance- Survey of Great Britain

and Ireland, covering nearly 111,000 Square miles, which wag

begun in 1784 anqd is Dow nearing completion, The original
scale'is one inch to the wile, but afterwards six inches to the mile
was adopted. Then comes ¢ ]

India, inaugurated at the beginning of the Present century by
Colonel Lambton, and which is still in progress, and of which the
‘beneficial results have been inestimable, Belgium, with an area
of about 10,000 Square miles, will have 450 sheets when the sur-

vey is completed. The scale adopted is rodyy and the eontour
. lines are orie metre apart,

In Prussia, since 1849, new and more perfect methods have
been introduced into the government topographical surveys,

In Baden a new map was commenced in 1874, on a scale
of ssdw, and with contour lines 10 metres apart.

Ini Saxony the original survey was commenced in 1780 and
e of rsdvs and a new map was finished
in 1870, :

Russia, with its enormous territory, about twice the size of
the ynited States, including Alaska, has been for many years
actively engaged in Prosecuting geographical surveys.

Norway, although a comparatively poor country, has set
itself on having a good topographical map, on a scale of
its work merits praise.

Sweden, similarly,
thereof completed,

Bavaria in 1868 completed her map in 119 gheets,

Wi‘trtemberg has also s map, on a seale of gty of which a
new edition is in progress,

1
oo and

is pr&secuting such work and has one half

Austria hag completed a new map,
In Switzerland a new map of 546 g
Denmark has a survey in progress,
~ The great map of France is comprised i1, 276 sheets.
Italy is being ma ped on a seale of

compriging 715 sheets,
heets is beipg issued.

wodun,

»
¥




4 Memorial—Benefit of @ Coast and-Geodetic Survey.

Spain has been engaged since 1838 on a new survey, and
Portugal since 1856. -

On this continent surveys of a high order of precision have
been made by the United States government along the coast of
the United States and along the great lekes. They have also
been made gver many of the States and Territories of the far
west, including N evada, Colorado, Utah, New Mexico, Montana,
Idaho, and part of Arizona.

Several States have made similar surveys of their territory,
including Massachusetts, California, New J ersey and New Hamp-
shire, and in other States they are in progress.

All the foregoing surveys both in Europe and America are
based upon a triangulation, The necessity of such work is proved

by experience and is so settled that it can fo longer be considered
an open question.

A similar survey of Canada especially of the more thickly
_Populated part and her ocean shore line must and will be made,
as a natural consequence of her continued developement,

The loss of a single vessel with her cargo through ill detined
rocks or reefs, or inadequate and unreliable charts would be suffi-
cient to pay for thousands of square miles of survey.

The United States coast and Geodetic Survey has already
made a number of connecting links into Canada. for our future
use. :

Already surveys of more or less precision are being 1rade,
and a general Coast and Geodetic survey is pre-eminently one to

“be undertaken by the Federal Goyernment,

In a work of such Proportions as a survey of this kind would
ultimately assume, it is primarily essential that a well matured and
carefully considered schermie be first laid down upon which to
develope the whole work, and being guided by the experience of
other countries it is evident that a primary triangulation is
necessary as a ground work for all detail surveys.

For the initiation of the work, and that a beginning may be

made in this much needed survey, the following scheme is
respectfully submitted :

la)
at



/.
ey, and

n have
oast of
e also
the far
ntana,

ritory,
Hamp-

ca are
roved
idered

ickly
made,

sfined
‘Suffi-

ready
uture

rade,
1e to

rould
| and
h to
e of
n is

y be

e 18

Memorial—Beneﬁt of w Uoast and Geodetic Survey. 75

That the work should be conducted under the direction of
the Department of the Interior, which is provided with the
expensive instruments: required in

extensive Topographical and Governing Surveys, thus rendering
it unnecessary to apply to the Imperial Government for scientific
men to prosecute such work ; and also from the fact that very
exact surveys of this nature have already been conducted by that
Department in the North-West Territories,

A survey of this sort is most urgently needed in the older
Provinces, and in considerdtion of the fact that a
of the Gulf of St, Lawrence has been

the Interior being in possessi
such work, a comparatively small Yearly expenditure wonld suffice
for extensive field operations,

A chain of primar
River and Gulf, also the Great Lakes

the extension of the survey into the interior of the different
Provinces, as the same become Decessary, and could readily be
connected with the United States Lake Survey,

In consideration of the foregoing facts your memorialists
respectfully submit that it g 4o the inte

at once be begun,

And as in duty bound your memorialists will ever pray.
Signed on behalf of the D, L, 8. Association.

THOMAS FAWCETT,
President.
GRAVENHURBT, 25th March, 1886, g
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MEMORIAT;

SENT T0 THE MinmsTER OF TiE SINTERIOR, FeBruary, 1886,
Recarpive Rarrroap Rieur or Wiy SurvEYs ¥ THE
Norru-Wesr TERRITORIES.

Zo the Honorable the Minister of the Interior ;

The memorial of the undersigned Committee of the Domin-
ion Land Surveyors Association respectfully sheweth :

That, whereas it is Decessary in connection with al] surveys
for Railroad lines in the North-West Territories, that certain
surveys be made to determine the boundaries of portions of
sections required for Right of Way, and that certain plans of the
same and books of reference should be produced to enable the
Department of the Interior to describe such parts of Goverritnent
sections as may be required for the above mentioned purpose,
metes and bounds, in the issue of Crown Patents for the same,

And whereas it appears that in many cases the Decessary
surveys are made and plans and books of reference prepared by
persons who are not duly licensed Dominion Land Surveyors and

against whom there is no recourse in the event of mistakeg being
made. :

Your memorialists therefore respectfully submit that an
injpétice wonld be done to Dominion Land Surveyors should the
Department of the Interior accept any plans, from which des-
criptions are required to be taken for Cr,
Government deeds, unless the same are gi
duly licensed Dominion Land Surveyor/vho is under bonds to
the Government for the correctness of His work.

Your memorialists therefore respectfully ask that the Depart-
ment may take such action ag they may see fit to notify all Rail-
road Companies in the N orth-West Territories other than the
Canadian Pacific Railway Company ; that all Plans and books of
reference of Right of Way surveys from which the Department .
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department of the Interior

And your memorialist
Signed on behalf

GRAVENHURST, Ontjio,

8 a8 in duty bound will
of the Committe,
THOMAS FAWOCETT,
D. T8
24th day of February, 1886,

S

ever pray.
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LETTER,.

AoccoMpanying Mzmoriar ox Rartroap Rigar oF WAy SurvEys,

: Orrawa, February, 1386.
Sir, :

I have the honor to forward herewith, for your considera-
tion, a memorial, prepared by a committee of the Dominion
Land Surveyors’ Association, appointed at their last annual meet-
ing, held in Ottawa, on the 16th and 17th ingt,

In connection with the above I wonld respectfully submit
the following facts, for your information, Tt is the custom of
the railway companies in the North-West to have their Right of
Way Surveys made by their Engineers, who also
plans of the same and Decessary books of reference,
and books of reference are filed in the Department o

Pprepare the
These plang
f Railways

In the Provinee of Manitoba and also in the older Pprovinces
( they are required by law to have their Right of Way Surveys made

concerned they avoid this, owing tosthe fact that most of their

right of way is acquired from the Government, and as the
ns signed by their engineers,
these plans are accepted by
there s therefore no recourse
m, as he is not a commissioned
under any bonds to the Crown

Department of Railways accepts pla
and the deseription furnished from
the Department of the Interior,
against the engineer who signs the
officer and his work s not +done
for its proper fulfilment.

v
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The Association of Dominion Tands Surveyors feels, that'
aside from the legal ali surveys of Dominion
Lands in the North. i on which the Department
depends for description ete., should be performeqd by those who are
duly licensed by the Department for the Surveys of Dominion
Lands, and who give bonds for the correct fulfilment of their worlk.
They therefore respectfully ask that some action be taken by the
Department to protect them in this, to them important matter.

I have the honor to be,
Sir,
Your obedient servant,
THOMAS FAWCETT,

President D.LS, Association.
To the Hox,

The Mvisteg of the INTERIOR,
Ottawa,




True ?or the Last.

TRUE TO THE LAST.

A Reminiscence of Moosejaw n 1883,
@

DRAMA IN ONE ACT. g

Scene—In the Beawtiful Garden of Chateaw & Or,

Alphonse—Good morning Mademoiselle Zelia! Enjoying
the balmy breezes laden with the richest Perfumes; invigorating
nature for MrLes and aiLEs around. .

Zelia—Yes, dear Alphonse, invigorating it is. but were it
not for your noble mind my spirit would have, ere this, left this
frail frame. Ever since I met that hateful Lieutenant Crapaud
at the masquerade his visage haunts me. The next day being
AsuE-Wednesday I went to vespers gnd was somewhat/relieved.
O, would that the day of your ory address at the Ecole
Polytechnique were near, and you on the practice of your
profession, then ghall those holy bon ite two ﬁarts-that beat
in one ; then shall we it in our cosey Nitle cottage and sivg of
love and joy, vieing with the chattering birds in the GArDEN.

Alphonse—Hush, Zelia! “There comes Madame Gumbean
and HER-MAN, the white-haired veteran who has seen more service
than any other in the French.army.. He has conguered the sxow
of Russia and the burning sands of the Sahara. I revere him.
His son, an ErNEST young man, is following in his footsteps.

Zelia—Qome, dear Alphonse, let us take this winding path
to the Aquarium. See these tiny little things sporting themselves
midst corals and shells—some not BracEr than ‘a son. Wonderful !
Have you ever been inspired by the beauties of nature, especially
when brought together by the devices and ingenuities of man $

Alphonse— Yes, detirest love, oftimes when sitting in yonder
arbor, absorbed in deep reverie, methinks my spirit leaving me
and goaring to the sublime, and there, peering through the thin -
wess of the future, behold you Queen of the Fairies.
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Zelia—Alphonse, let me embrace thee, thon xiNe of my
heart, with an intellect as great as it is modest.

Alphonse—But, hark ! 1 hear the pruy-onD fife, We must
be wending our way homeward, Zelia. f

Zelia—O, let us linger here till evening, till nature assumes
its sombre garb. Let us dwell under the canopy of heaven,
studded with diadems of adamantine lustre, then shall bright
Selene hear our vows of elernal love.

Alphonse—We will remain, See, the Duke’s honsehold is
one by one repairing to their cottages after the day’s work ; here
the gardener turns off the raworrr and lets nature sprinkle the
lawn with dew ; there the TRAINOR of the Duke’s Arabian steeds
drives them to the stables ; the old grandmother, invalided so that
they must wHEELER, is also retiring, and the children’s donkey
gives a good-night BrAY—the good old soul.

Zelia—TIn the stillness of evening no sounds are heard but
the babbling brook, the playing fountain and the chirp of the
cricket.

Alphonse—But why so pale ¢

Zelia—TI think I see the form of Lieutenant Crapaud ap-
proaching. \ :

Orapaud—Good-evening, Mademoiselle Zelia. Why, here
80 late ! i

Alphonse—No impertinence.

Crapaud—S8ir |

Alphonse—Sir | . .
And an instant later they were in mortal combat. (Zelia Saints.)"
The struggle was short and decisive. Alphonse’s sword had with
him remained Zrue to the Last.

Alphonse carried Zelia to a coupe and rapidly drives to the
Hotel DE Ville, where she soon recovers and helps him bandage
his only wound (on the arm) with 0oTTON, the soldier’s soothing
vademecum, and washes' the krLorz of blood from his garments,
saying, “ These are xLotz of honor.” The next train sped them
to the sea shore, where they embark in the Parisian, soon crossing
the’ briny deep, and are now in Moosejaw, N. W. T., where he

oils hard and earnestly as D. L. 8. for his wife and country.

*
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