PHILOSOPHICAL TRANSACTIONS.

XVIIL. Contributions to Terrestrial Magnetism.— No. V1.
By Lieut.-Colonel Epwarp SaBINE, R.A., For. Sec. R.S.
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Containing a Magnetic Survey of a considerable portion of the North American Continent.

FROM the moment that the fact was known, that the locality of the maximum of the
~magnetic Force in a hemisphere is not coincident, as was previously supposed, with
the locality where the dip of the needle is 90°, researches in terrestrial magnetism
assumed an interest and importance greatly exceeding that which they before pos-
sessed ; for it was obvious that the hypothesis which then generally prevailed regard-
ing the distribution of the magnetic Force at the surface of the globe, and which had
been based on a too-limited induction, was erroneous, and that éven the broad out-
line of the general view of terrestrial magnetism had to be recast.

The observations on which this discovery rested, (being those which I had had an
opportunity of making in 1818, 1819 and 1820 within the Arctic Circle, and at New
York in 1822,) were published in 1825 * ; they constituted, I may be permitted to'say,
an important feature in the views, which led the British Association in the year 1835
to request that a report should be prepared, in which the state ‘of our knowledge in
respect to the variations of the magnetic Force at different parts of the earth’s sur-
face should be reviewed, and, as is customary in the reports presented to that very
useful institution, that those measures should be pointed out which appeared most
desirable for the advancement of this branch of science. In the maps attached to
the report{, the isodynamic lines on the surface of the globe were drawn simply in
conformity with observations, and unmixed with hypothesis of any sort. The obser-
vations collected for that purpose were not those of any. particular individual or of
ary single nation, but embodied the results obtained by all persons who up to that
period had taken part in such researches, subjected to such amount of discussion

* Pendulum and other Experiments; pp. 460-499. 4 Reports of the British Association for 1837,
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238 MAGNETIC SURVEY IN NORTH AMERICA.

only as conveyed a knowledge of the modes of observation severally employed, and
reduced the whole to a common unit. The observations thus combined gave for the
highest isodynamic lines of the northern hemisphere, closed and irregularly elliptical
curves, extending across the North American Continent nearly in a north-west and
south-east direction, and having their central point, or the point of maximum of Force,
approximately in 52° north latitude, and 270° east longitude*.

To confirm this previously unsuspected characteristic of the magnetic system of the
globe,—to establish beyond a question so remarkable a fact in Physical Geography,
—to fix within narrow limits the geographical situation of the point of maximum
corresponding to a particular epoch,—to ascertain with the precision of modern in-
struments and methods the intensity of the magnetic Force at its point of maximum,—
and to assign the form and geographical localities of the isodynamic curves adjacent
to that point,—were objects which presented themselves amongst the most important
desiderata for our present knowledge, and as likely to have a peculiar value at a future
period in respect to the Atiology of the science; when, like the earlier determina-
tions in astronomy, these researches might serve to elucidate the laws of those secular
chénges, which, in our present ignorance of the causes of the earth’s magnetism,
seem even more mysterious than the apparently complex relations of contemporary
phenomena. -

The report referred to contained accordingly a suggestion of the expediency of
measures being taken to procure a magnetic survey of that portion of the North
American Continent, which is comprised within the isodynamic line of 1'8 in the
arbitrary scale. This suggestion was treated as second in importance only to the
recommendation which it was the primary object of that report to urge, and which
has since been carried into execution ; viz. a magnetic survey of the high latitudes of
the southern hemisphere by a British naval expedition.

The extensive territory over which it would be necessary to travel, in order to
execute the proposed survey in North America, forms a part of the British dominions
on that Continent, and is annually traversed during the summer months by the boats
of the Hudson’s Bay Company conveying merchandize. A navigation conducted on
lakes and rivers is better suited for the safe transport of small and delicate instru-
ments, than where the travelling has to be performed exclusively on land. The good
offices which the Hudson’s Bay Company had contributed to the success of the geo-
graphical expeditions, undertaken by the British Government, for the purpose of
tracing the American rivers and coasts of the polar sea, and their liberality in origi-
nating expeditions of the same nature, and in €xecuting them at their own cost and
by their own officers, justified the hope that assistance might be given by the Hud-
son’s Bay Company, which should render an undertaking feasible, which undoubtedly
would not have been so without their aid.

With this expectation, and having reason to believe that leave of absence from

* Vide Map 2 of the Report referred to.
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‘military duty might be obtained, I applied in 1839 to the respected Chairman of the
Hudson’s Bay Company, Sir Joun PeLLy, Bart., and received from him the assurance
that a conveyance in the Company’s boats from Montreal to York Factory, and back
to Canada by a different route, would readily be granted me on my personal applica-
tion; and I accordingly commenced the preparation of the instruments which I
proposed to employ. The execution of this design was prevented by the appointment
in that year of officers and detachments of the Royal Artillery to conduct the Colonial
‘magnetic observatories : these were placed under my superintendence, and the pub-
lication of the observations made at them entrusted to me. The project of a North
American magnetic survey, however, was not suffered to drop.

Having ascertained from Sir Joun PeLLy that a conveyance in the Company’s
boats would be granted to an officer of the magnetic observatory at Toronto, on a
representation from the President and Council of the Royal Society of the scientific
interest attached to the undertaking, the late Lord Vivian, then Master-General of
the Ordnance,—always desirous to encourage the officers who had the honour to serve
under his command in rendering, in times of peace, such public though not strictly
professional services as their public education qualified them to perform,—was
pleased to annex the survey in question to the duties of the Toronto Observatory, and
to add for that purpose an officer and a non-commissioned officer to the establishment
of the observatory. This addition was proposed to Lord Vivian, with the concur-
rence and approval of the Deputy Adjutant-General of the Royal Artillery, Major-
General Sir HEw DaLrymprLe Ross, K.C.B.; and on Lord Vivian’s recommendation,
the Treasury granted extra pay to the officer and the non-commissioned officer, with
1301. for the purchase of instruments, and 50/ a year for three years for the contin-
gencies of the survey. :

On the proposal of Sir Joun HerscHEL, Bart., Chairman of the Committee of Physics
of the Royal Society, the President and Council of that body addressed the Hudson’s
Bay Company in recommendation of the proposed undertaking, and received a
favourable reply. :

In the autumn of 1842, Lieut. (since Captain) LEFroy, of the Royal Artillery, who
had been the director of the magnetic observatory at St. Helena, and was appointed
to the Toronto Observatory with a special view to his employment on the survey, left
England for America, accompanied by Bombardier (since Sergeant) HENgy of the
same corps, to join the brigade of canoes of the Hudson’s Bay Company, which
would leave Montreal early in the following spring; the interval was employed in
the preparation and trial of instruments, and in connecting, by an excursion in the
United States, the observations about to be made in the British territories, with
those which were in progress in different parts of the Union.

In January 1843 I waited on Sir GEorGE SimpsoN, by appointment, at the Hudson’s
Bay House, to arrange with him the route by which it would be convenient to the
Hudson’s Bay Company to convey Lieut. LEFRoY, 50 as to enable him to fulfil the
objects of his employment. It was proposed by Sir GEoree SrmpsoN that Lient.

212



240 MAGNETIC SURVEY IN NORTH AMERICA.

Lerroy should be conveyed, with his assistant and instruments, in one of the regular
canoes of the brigade from Montreal to York Factory, and that from thence lie should
be provided with a light canoe to proceed, independently of others, to Moose Fort,
near the head of Hudson’s Bay, from whence he should return to Toronto overland
as soon as the winter travelling should commence. By this route a circuit would be
made completely round the supposed point of maximum of the Force, and within the
isodynamic curve of 1'8. It was stated by Sir GEorce SimpsoN, that the progress
of the Brigade would admit of two hours in each day being taken for observation;
that four hours would be given at each of the Company’s posts, and twenty-four hours
on the term-days of May and June; and that directions should be given accordingly
to the conductor of the Brigade.

Lieut. Lerroy was provided with the following instruments :—

1. An Inclinometer of nine French inches diameter, by GamBey. This instrument
is the property of Captain RoBErT Firzroy, R.N., and is the same which was previously
lent by him for the survey of the British Islands, and by his permission is still em-
ployed for the public service. The needles belonging to it were the same which had
been used in the British Survey, when they were proved to be free from index error
at all inclinations, by the observations of Captain Jonnson, R.N. and myself in the
Regent’s Park, reported in the account of that survey. Two additional needles were
fitted to this instrument for the purpose of determining variations of the total force
by Dr. Lrovyp’s method : they were made in 1839 by the late Mr. RoBinson, and had
been laid by in the hope that their magnetism would become steady.

2. A Fox’s Inclinometer of seven inches diameter, with one reversing needle, and
two needles for observing variations of the total force by Mr. Fox’s method.

3. A portable unifilar magnetometer, for measurements of the ahsolute horizontal
force, of the construction described in Lieut. RippeLy’s instructions for the use of
portable magnetical instruments.

4. An azimuth compass of the construction proposed by the Committee for the
improvement of ships’ compasses, and now in use in Her Majesty’s Navy; the bowl
was reduced in height to render it more portable.

5. A portable declinometer.

6. A portable bifilar magnetometer ; and

7. A portable induction inclinometer. These three instruments were designed for
observations on term-days, and for the observations of diurnal variation and of dis-
turbances in case of detention at any of the Company’s posts.

Lieut. Lerroy was also furnished with a DoLroND’s repeating and reflecting circle
and mercurial horizon, for determining geographical positions ; with meteorological
instruments, including an apparatus for measuring heights by the boiling-point of
water ; and with two pocket chronometers, which were kindly lent for the occasion
by the Hydrographer of the Admiralty.

Lieut. LEFroY met Sir Georee Simpson at Montreal towards the end of April
1843, and embarked with Bombardier HENrY and the instruments on board one of
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the Company’s canoes at La Chine, commencing his observations on the 24th of May,
in the ascent of the Ottawa river. The weather being favourable observations were
made daily, with not more than one or two exceptions, until the Brigade arrived at
Fort William on the 29th of May. It was there proposed by Sir GEORGE SIMPSON, -
who had preceded the Brigade, that Lieut. LEFroy should be provided with a canoe
to himself, and should follow the Brigade at his convenience, but be entirely inde-
pendent of it. This arrangement was consequently adopted, and Lieut. LEFroy left
Fort William furnished with a guide and a canoe at his exclusive disposal, to carry
out the original design of proceeding to York Factory. At the Rat Portage, how
ever, on the Lake of the Woods, on the 20th of June, an accident happened to
GaMmBEY’s inclinometer, which was thrown down, the glass cover broken, and one of
the LrLoyp’s needles injured ; Lieut. LEFroy was induced by this accident to deviate
from the direct course to York Factory, and to proceed to the Red River settle-
ment, where the damage was repaired. Here he met Sir GEorGE SimpsoN, and being
of opinion that he should best promote the objects of the Survey by passing a winter
in the 1interior, instead of carrying out the plan at first proposed of returning to
Canada from York Factory, he arranged with that gentleman that, after returning to
Norway House from Hudson’s Bay, he should proceed direct to Fort Chipewyan on
Lake Athabasca, winter there, descend M‘Kenzie’s River in the spring to the Arctic
Circle, visit the Company’s posts on the Saskatchewan and Peace Rivers, and return to
Toronto at the conclusion of the summer of 1844. By this arrangement a consider-
able extension was given to the survey, and an opportunity was afforded of making
the observations of a fixed magnetic observatory during several months of winter at
Athabasca, where the magnetic variations, both regular and irregular, are of great
magnitude, and have particular interest: on the other hand, some expense was in-
curred which had not been originally contemplated or provided for. The plan thus
formed was executed ; and the present number of the Contributions contains the ob-
servations during this survey of two of the magnetic elements, viz. of the Inclination
and of the Force ; the Declination is reserved for a future occasion, because a con-
siderable augmentation of materials is expected. The winter observations with the
magnetometers will have an appropriate place in the publication which contains the
observations at the Colonial Magnetic Observatories.

I am much gratified in being able to add to the interest and value of this number
of the Contributions, by including observations not previously published, communi-
cated to me by several gentlemen of the United States. In acknowledging the
liberality and disinterested view for the advancement of science, with which the
results of laborious and extensive researches have thus been unreservedly placed at
my disposal, in anticipation of the publications in which they will respectively appear,
I have great pleasure in calling attention to this example of the cordiality and good
feeling, which happily subsist amongst the individuals of different nations, who have
a common bond of union in the cultivation of magnetical science. '
I am indebted to Major James D. Granam of the Corps of Topographical Engineers
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of the United States, (Commissioner for exploring the North-Eastern Boundary of the
United States under the act of Congress of July 20th, 1840, Principal Astronomer
and Head of the Scientific Corps on the part of the Government of the United States
for the joint survey and demarcation of the Boundary under the Treaty of Wash-
ington,) for the results of observations of the Inclination made from 1841 to 1845
at thirty-eight stations, chiefly in the parts of the country in which the Boundary
Commissioners have been engaged. These observations were made with an incli-
nometer by GamBEY, with the exception of three stations, where an instrument of
TroueuToN and Simms was employed * ; they appear to have been made with extreme
care, and the results are remarkably accordant and satisfactory. Major Granam’s
observations have a particular value, in placing beyond question the fact that the
direction of the isoclinal lines in that part of the American Continent is to the north-
ward of east, whilst in the whole range of country elsewhere comprehended in this
survey, these lines have a direction more or less from the northward of west to the
southward of east: the geographical position in which certain of the isoclinal lines
attain their greatest southing is thus satisfactorily ascertained. Major GraHAM states
that the results now communicated are abstracted from a paper which has been pre-
sented to the American Philosophical Society of Phlladelphla, and which will be here-
after published in the Transactions of that Society. .
From Dr. LockE of Cincinnati I have received the result of a very extensive series
of observations of the Inclination and Force, on which he has been engaged for eight
years (1838 to 1845 inclusive), comprehending the determination. of both elements at
about 100 stations, distributed in longitude from the seaboard of the United States
to the Mississippi River, and in latitude from 38° to 48°. It is in fact a magnetic
survey of the Inclination and Force over the north-western and north-eastern States
of the Union, conducted by an individual on his own unaided resources, and is one
of the many notable instances of private research elicited by the impulse and syste-
matic direction which have been given of late years to the study of terrestrial mag-
netism. The full account of these observations is designed to be published in the
Transactions of the American Philosophical Society ; but in the mean time the re-
sults have been spontaneously communicated to me by Dr. Lockk (with whom I had
not previously the pleasure of being acquainted), with full permission to make such
use of them as I might deem 'ad-vantageous to science. The Inclinations were ob-
served with an inclinometer made by the late Mr. RoBinsoN, and the variations of
the magnetic Force by a HansTEEN's apparatus, in which the needles vibrate in a
partial vacuum, according to the plan devised by Dr. ALExaNDER DaLras Bache.
“To Dr. A.D. Bachg, Director of the Coast Survey of the United States, and to James
REeNwick, Esq., late Commissioner for Surveying and Exploring the North-Eastern
Boundary of the United States, I am indebted for observations of the Inclination and of
the absolute horizontal Force, which have been made by direction of the Government

* These stations were the Mlhtary Academy, West Point, New York; near the monument for markmg the
source of the River St. Croix; and Park’s Hill on the boundary of Maine and New Brunswick.
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of the United States at stations of the Coast Survey, and which will hereafter be pub-
lished in the Government reports. In the mean time the results have been communi-
cated to me by Dr. Bacug, with the permission of the Government.

I have also availed myself of the Inclinations observed in different parts of the
‘United States, by Professor Loomis and M. NicoLLET, published in the seventh and
eighth volumes of the Transactions of the American Philosophical Society. The
skill of these gentlemen as observers, and the scrupulous care with which their ob-
servations are recorded, are too well-known to require comment.

In conformity with the plan adopted in former numbers of these Contributions,
I shall now proceed to discuss the general results of the observations embodied in
this memoir under the separate heads of Magnetic Force and Inclination ; referring
where necessary to the documents in the sequel.

Magnetic Force.

The statical observations of the total Force furnish determinations at 120 stations,
at 73 of which Lroyp’s needles were employed, and Fox’s needles at 109 stations.
The observations of the horizontal force, with the magnets of the portable magneto-
meters, furnish determinations at 57 stations. The statical and horizontal methods
together comprise 140 stations: the observations are given,and the results deduced in
§ 11. To these we have to add 10 determinations made at 10 stations near New York
by Mr. RENwick, with a portable unifilar; and the ratios of the horizontal force at
101 stations, chiefly in the United States, by Dr. LockE, with a HANSTEEN’s apparatus
in which the needles vibrated in a partial vacuum. The connection of Dr. Locke’s
observations with those of Lieut. LErrovy, has been established by means of eleven
stations common to both series, enabling both to be expressed in a common unit.
The general table, No. XLVIIL., which concludes § 11, comprehends 288 determina-
tions of the magnetic force at 234 stations. Of the determinations 32 are of the
absolute horizontal force, in which the magnetic moments of the magnets employed
were examined on the spot: 35 were obtained with the same magnets, and give also
the absolute horizontal force, but the magnetic moments were computed for the sta-
tions from experiments of deflection at other stations : 101 are of the ratios of the hori-
zontal force, observed with needles whose magnetism was proved to be constant by
their having been frequently brought back and examined at a base station; and 120
are ratios of the total force obtained by the statical method, in which also the mag-
netism of the needles was proved by their having been brought back to a base station.
The number of stations at which statical ratios only were obtained is 74; the number
at which horizontal ratios only were observed is 85; the number of the stations of
absolute horizontal determinations only (whether by vibrations and deflections, or
by vibrations alone) is 29; and finally, there are 87 stations at which both absolute
and relative determinations were made.

As all the stations of relative determination have the observatory at Toronto as a
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common base, it becomes an object to investigate with more than ordinary care the
value of the total magnetic Force at that observatory, both in the arbitrary scale and
in absolute measure.

In the present state of experimental methods and apparatus we must obtain the

absolute Force from the observations of its horizontal component, combined with
observations of the Inclination. At Toronto we have for this purpose the values of
the horizontal component resulting from the regular monthly series, made in the
observatory on the 16th, 17th and 18th of each month in the year 1845, with a sus-
pended magnet of three inches, and a deflecting magnet of 3:67 inches, the same
magnets being used throughout. The details of these observations will be printed
in the volume of the proceedings at the T'oronto Observatory for the year 1845 ; the
results are as follows :—
January . 3'5377. April. . 3:56351. July . ... 35413. October . . 3:5373.
February . 3:5376. May . . 3'5388. August. . . 3'5383. November. 3:5360.
March . . 3'5375. June. . 3'5421. September. 3'5373. December. 3:5379.
The mean of the twelve months is 3:5380 ; and the mean of the Inclinations observed
on the days in each month, nearest to those on which the Force was observed, is
75° 155 : hence we have for the total force in absolute measure, 13:904.

The magnets employed in the preceding determination were those of the Observatory
unifilar. In September of the same year (1845), a very careful series of observations
were made with the magnets Nos. 30, 31 and 17, of the unifilar magnetometer which
had been employed on the survey ; the particulars are given in the following Table:—

TaBLe I.—Observations on the absolute Horizontal Force made at Toronto with
the Survey bars, Nos. 30, 31 and 17, in September 1845, reduced to the mean
reading of the Bifilar Magnetometer for the day of ohservation.

Bifilar. Deflections. Vibrations. Co“i)ei?i:: ding .g

Date. |Bars.| Distances.| nfoan of the day. | At the observation. % Value | Value of
S ofm. X.
Sc. div. |Therm.| Sc.div. |Therm. Angles. |Therm.|{ Times. |Therm.|Sc.div.|Therm.| 2
feet. o ° ° ° s, o o

Sept. 19.] 30 | 1-0257 5689 64:0 5642 | 650 |11 2(3 2((15 615 |4:8666 | 616 | 558-2| 64:4 | s |-3806 | 3:5311
19, 80 | 10257 | ...... | eeenen 569-7 649 | 8 37 49| 61-8 [4:0136 | 627 | 565°2| 659 | ... |-3805 | 3-56315
194 30 | 1:2257 | ...ooo | weunne 5720 | 647 | 6 40 47| 61'9 |everrerer | vrnns cevren | sesene ... |-3806 | 3-56311
19 30 | 13257 | ....o. | ceeees 5717 65:2 | 5 16 35| 615 |.ocovenee | vevvn | vrenns | eeenne ... |-3806 | 3:5313
20.( 31 | 10257 5755 602 5699 62:1 |9 54 19| 613 |4-3292 | 600 | 558:3| 619 | ... }-3305 | 35353
20.0 31 | 111257 | ...... | ...... 571-2 621 {729 4| 613 (52409 | 62:0 | 5759 | 624 s. 1°3306 | 356347
20,0 31 | 1:2257 | .o | veenns 569'6 | 621 | 5 47 85 615 leeeevreen | veveee | cveees | veernn e |°3305 | 3-5354
20, 31 | 13257 | eeerer | eeenn. 569:3 620 | 4 34 53] 617 |oeevvrens | vevene | eneenn | oeeene ... }°3306 | 3:5340
22,1 17 11517 5892 | 56:3| 5926 572 |13 26 57| 55-8 |4-4196 | 576 | 592:8| 579 | ... |-6291 | 3-5390
220 17 [ 14517 | ... | .ol 5916 57°1 | 6 39 38| 562 |4-4149 | 560 | 584-7| 558 | ... }'6290 | 3:5396
24.0 17 | 1-1517 5731 574 | 5868 570 |13 26 2| 57-5 |4-4138 | 565 | 5811| 567 | ... | 6287 | 3:5362
240 17 | 14517 | ... | ...l 587:0 | 57°0 | 6 39 11| 575 |ivevveen | sorere | covene | sveres e 106279 | 3:5404
| 3:5350

The 2nd observation of vibration of bar 17 entered on the 22nd was made on the 23rd, but is reduced to the
mean bifilar reading of the 22nd. When s. is inserted in the column entitled ¢ suspension,” it implies that the
magnet was suspended in a stirrup ; otherwise the magnet was suspended without a stirrup. The value of 7°K

for bar 30 is 21-580 without the stirrup, and 31:745 with the stirrup ; for bar 31, 21-853 without the stirrup,
and 32'004 with the stirrup.
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The mean result of this series is 3:5350; and the Inclination from observations
made on the same days 75° 15"8: hence we have the total force 13'897.

Finally, we have another series made with Nos. 30 and 31 in April 1846, and on
this occasion unusual care was bestowed on the observations both of the Force and
of the Inclination, preparatory to a repetition with the same instruments at Woolwich,
for the purpose of making the comparison between Woolwich and Toronto as rela-

tively correct as possible. The particulars of these observations are contained in
the following Tables :—

TasLe II.—Observations on the absolute Horizontal Force made at Toronto with
the Survey bars Nos. 30 and 31, in April 1846, reduced to the mean reading of
the Bifilar Magnetometer for the day of observation.

Bifilar. Deflections., Vibrations. Corresponding bifilar.
Date. Bars. | Distances.| Mean of the.day. |At the observation. Xiiﬂ;e V}Ll;ze
Sc. div. |Therm.| Se.div. |Therm. Angles. | Therm. | Times. | Therm.| Se. div. Therm, B B

i feet. ° o o o S. o o

April 6. 31 1-026 5795 | 550 | 5726 | 563 |10 25'9 592 42061 50 | 581-0 54:5 10-349 | 3-538
6.l 31 ) 50 21 IO IO IR 6066 570 | 7 54:5| 582 |4-2062| 50 6156 571 0:349 |3-535
7. 30 1:026 5805 554 5765 562 |11 28-0| 485 [4:0084| 50 5732 54'5 0-380 |3:530
7. 380 T126  oeeoieeiensfoonennnns 5738 565 | 8 394| 488 (40114 50 5787 566 0-380 |3-530
8. 31 1026 5924 517 5816 522 (10 28-8| 487 |5:0985| 50 5867 516 0348 | 3-535
8. 31 1126 [eeerevennnfociennnns 584-0 521 | 7 54:9) 483 |eooiiiifivinnievnniieneniiiininnnnnn, 0-348 | 3635
8. 31 1226 |oveierveneni|ornnnnnns 586-2 52:1 | 6 80| 483 [5:0995| 50 5923 52-7 0-348 | 3-533
9. 30 1026 5956 512 581-7 52-8 |11 23-3| 612 |4-8685| 50 5882 512 0379 | 3:532
9. 30 1126 |... .| 5832 527 [ 8 360] 620 [cevuenniferneennnden seoresrnnifescarianieas 0379 | 3531
9. 30 1226 ... 5825 | 526 | 6 394| 625 |4-8749| 50 | 5949 536 0379 {3531
3:533

TapLe III.—Observations of the Inclination made on the Pedestal of the Telescope
used in the Observations of Vibration, and intended for comparison with a Base
series of observations of the absolute Horizontal Force. April, 1846.

Poles direct. Poles reversed. Mean

Date. Observer. Inclina-

a. al. a’ a, Mean. b. o, IZR o, Mean, tion.

April, o _ 4 o . 7 o o o 1 o 7 o 4 o 1 o 4 o 1 o
6 A.M. L. 74 558 |75 429 (75 29°1 |74 436 |75 12:8 (75 48 |75 31:6 |75 331 |75 28|75 181 {75 155
P.M. H. 75 38|75 456 |75 328 |75 17 |75 210 |75 22 |75 309 |75 27°6 |74 46:2 |74 11-7 |75 163

7 A, H. 75 4:3 |75 348 |75 348 |75 40|75 194 |74 574 |75 41:8 |75 314 |74 444 |75 137 |75 165
P.M. H. 75 43 (75312 |75 249 |74 481 |75 12'1 |75 14 |75 453 |75 332 |75 14 |75 203 |75 162

8 A.m. Y. 74 549 |75 41°1 |75 24-0 |74 382 |75 95 |75 385 |75 277 |75 397 |74 56:8 |75 16:8 |75 131
P.M. H. 75 37 |75 431 |75 339 |75 08 75 204 [75 11 |75 291 |75 31:8 |74 445 |75 115 |75 160
9am| L. 75 63 (75316 (75302 |75 1:0 |75 193 |75 24|75 372 (75 393 |75 26 |75 203 |75 188
P.M. L. 74 56-1 |75 27°5 |75 33:2 |74 454 |75 105 |74 588 |75 42:9 |75 367 |75 06 |75 192 |75 150
11 a.m. Ww. 74 562 |75 384 |75 21-2 |74 46°0 |75 104 |75 3:0 |75 30:8 |75 310 |75 22 |75 167 |75 136
13 aM. H. 75 32|75 897 |75 341 |75 33|75 201 |75 05|75 293 |75 284 |75 456 |75 109 |75 155
Mean Inclination, corresponding to the series of absolute horizontal Force......... 75 1565

The instrument employed was GamsEY’s circle. Needle 1 was used for all the a.m.
observations, and Needle 2 for all the ».m. observations, with the exception of the a.m.
observation on the 13th, for which 2 was employed. The observers were, L. Lieut.

Lerroy; Y. Lieut. YouncHUsBaND ; H. Sergeant Henry ; W. Sergeant WALKER.
MDCCCXLVI, 2 K
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. The mean of this series of the Force is 3:5330, and of  the Inclination 75° 15"65 ;
hence we have the total Force 13-887.
The three determinations are as follows :—

By the observatory magnets in the twelve months of 1845 . . . 13904
By the three survey magnets in September 1845 . . . . . . 13897
By two of the three survey magnets in April 1846 . . . . . . 13887

Whence we have the total Force in absolute measure at 'Torohto =13'896.

For the value of the total Force in the arbitrary scale, we have,—

1. A determination of the absolute Horizontal Force at Woolwich in June 1846,
made by Captain Lerroy with the survey magnets Nos. 30 and 31, as shown in the
following Table :— -

TasLe IV.—Observations of the absolute Horizontal Force, made at Woolwich with
the Survey bars Nos. 30 and 31. The corresponding readings of the Bifilar at
Greenwich, kindly communicated by Mr. Airy, are inserted for reference. * The
times of vibration are entered as reduced to the common temperature of 80°, and
corrected for torsion and rate: the angles of deflection are entered as observed.

Deflection. Vibration. v l‘ .
. alues-
Date. Bar. | Distance. N 1§s orm| BUlar 2% | mo o Ioporm| Biflar at of m. Values of X.
) 6 o *| Greenwich. ) ‘| Greenwich. .
1846. feet. o ¢ o 8 °
June 8.| 30 | 14026 {10 435|757 | ...... 4-7621| 80 [0-01897 | 0375 | 3725
8.| 30 1126 | 8 6:0|76°0 | 0-01938 |...... 80 |........ 0:375 | 3725
8.| 30 1226 | 6 158(793 | ...... 3°9287 | 80 [0-01973 0:375 | 3-726 ,
11.| 31 1026 | 9 4791852 | ...... 4:0944 | 80 0-01872 | 0-344 | 3-730 37984
11, 31 11126 | 7 237|858 | 0-01977 |...... 80 [........ 0-344 | 3732 >
11.| 31 1226 | 5 4301845 | ...... 41204 | 80 |0°02112 0-344 | 3735
12.| 31 1°026 | 9 456 {890 | 0-01888 |4:1240| 80 |0-01826 0344 | 3727
12.| 31 14126 | 7 224|910 | ...... 4:9975| 80 | 002221 0344 | 3727 )

The mean is 37284 ; and the mean of eight observations of the Inclination, made
also between the 8th and 12th of June, with the same needles of GamBEY’s Inclino-
meter which had been employed to give the Inclination at Toronto, was 68° 57"9 ;
hence we have the total force in absolute measure at Woolwich =10-388.

We have therefore the total magnetic Force at Toronto to that at Woolwich as
13896 to 10388 ; or as 1'338 : 1: and taking 1'372 as the Force at Woolwich ex-
pressed in the arbitrary scale, we have the corresponding value at Toronto 1-835.

2°. A statical determination of the ratio of the Force at Toronto and Woolwich by
Mr. Fox’s apparatus, conveyed by Lieut. LeFroy in 1842 from Woolwich to Toronto ;
the particulars will be found under their proper dates in the general detail of the
observations in § 11; the result was 1340 at Toronto to unity at Woolwich ; or
1°838 to 1-372.

3°. A second statical determination with the same apparatus, which Captain
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Lerroy, having occasion to return to England in the spring of 1846, brought with
him from Toronto to Woolwich for that purpose. The particulars are contained in
the subjoined Table; the ratio resulting from them is identical with that obtained
by the absolute method, viz. 1°835 to 1-372.

TaBLe V.— Observations with Fox’s Circle to determine the relative Intensity of the
Magnetic Force between Toronto and Woolwich. Needle C. ¢='00017.

Angles of deflection. Intensity.

Station. 1846. Thermometer. PO
15 gr. 2:0 grs. 25 grs. 30 grs. Woolwich =1-372.

March 28./19 59-2 |27 447 |35 197 |44 185 | 426

Toronto ..< | March 31.20 02:8 |27 37-7 |35 11-0 |44 135 | 573 1-835
April 219 595 |27 396 |35 13-5 |44 180 | 690

{ May 26.'27 03-2 (38 346 |50 4177 |69 425 }68,4 {

Woolwich.. | | yay 28.;27 145 |38 33-8 [50 532 (69 303

} 1:372

We have therefore three determinations of the total Force at Toronto expressed
in the arbitrary scale, which are as follows :—

By the statical method in 1842 . . . . . . 1838
By the absolute method in 1845-46 . . . . 1835
By the statical method in 1846 . . . . . . 1835

I have therefore concluded on taking 1:836 as the value in the arbitrary scale of
the total Force at Toronto ; and as all the relative determinations discussed in this
memoir were either originally made in reference to Toronto as a base station, or
have become connected with it by subsequent comparison, they form one series, and
the values expressed in this scale, in the general table, No. XLVIII., are all depen-
dent on 1'836 as the Force at Toronto ; and will all require to be increased or di-
minished should future investigations show that 1836 has been incorrectly adopted.

Having then the values of the total Force at Toronto, 1'836 in the arbitrary scale,
and 13'896 in absolute measure, arbitrary values are convertible into absolute by
13:896 1836
1-836 13:896
total Force in the general table, No. XLVIII., have been thus computed in all cases
when the original determination was a ratio, either total or horizontal; when the
original determination was of the absolute horizontal Force, the absolute total Force
computed therefrom is the product of the horizontal component and the secant of
the observed Inclination.

the factor > and absolate into arbitrary by The absolute values of the

The simplest form, in which an approximate representation of the isodynamic ovals
round the point of maximum, and within a limited distance of it, may be computed
2K2
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from observations distributed in the space included by those lines, appears to be that
of concentric and similar ellipses. The representation will not be strictly just,
because the curves which include the two points of maximum in a hemisphere are
of the nature of lemniscates, and not of true ellipses, and the curves of higher inten-
sity inclosed within them partake of the same form. I have taken for a calculation
of this nature all the observations by the statical methods of Lroyp and Fox in
which the resulting value of the Force equals or exceeds 1'838 ; with the exception of
two stations, viz. the Little Rock Portage and Pierre au Calumet, where a compari-
son of the values, both of the Inclination and Force, with those at adjacent stations,
shows that a great disturbing influence prevailed: and I have included the three
stations at the foot of the Rocky Mountains, viz. Forts Vermilion, Dunvegan and
Edmonton, where the intensity is less than 1838, but the position important; as
well as Toronto, where the value of the force is just beyond the limit (being 1:836),
but has the advantage of having been remarkably well determined. The number of
stations in this combination is seventy-eight, and double weight has been given to
four, viz. Norway House, Cumberland House, Shamatawa and York Factory, on
account of the repetition of the observations. These stations furnish therefore eighty-
two equations of condition of the form described in the following Note, for which I
am indebted to ArcriBaLD SmiTH, Esq., of Lincoln’s-Inn, Fellow of Trinity College,
Cambridge.

“ Note on the calculation of the Isodynamic Curves and the Focus of greatest intensity
' in North America.

“These isodynamic curves consist of a series of ovals surrounding. the point of
greatest intensity.

“The method of combining the observations at different stations which was used in
the Magnetic Survey of Great Britain*, and which proceeded on the assumption that
the isodynamic lines were nearly straight, cannot therefore be applied. The most
simple assumption which will give an approximate result, and admit of all the obser-
vations within a given limited space being combined in the calculation, appears to be
the following :— _

“ Let a place near the centre of the region which is to be included in the calcula-
tions, be taken as the central station and origin of coordinates. Let y, and y,, &c.
be the differences of the latitudes of the several stations (which may be called s,,
&ec.), and that of the central station :

“ Let x), x5, &c. be the differences, multiplied respectively by the cosines of the lati-
tudes of sy, s,, &c., of the longitudes of s, s,, &c., and that of the central station.

82,

* See Reports of the British Association for 1838.
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“The position of a station of observation is thus determined by a distance in geogra-
phical miles measured along the meridian which passes through the central station,
and a distance in geographical miles measured along that parallel of latitude which
passes through the station of observation.

“ Let 2 be the magnetic element whose value is to be determined, which in this case
is the total intensity, and let z,, 2,, &c. represent the values observed at sy, s,, &c.

“ Assume that z may be expressed by the formula

g=ax?+4bry 4 cy’+dr-+ey+-f.

“This amounts to assuming that the isodynamic curves may be represented by a
series of similar and similarly situated concentric ellipses, on a plane projection of the
sphere, in which parallels of latitude are represented by equidistant horizontal straight
lines, the meridian passing through the central station by a vertical straight line, and
the other meridians by curved lines which all intersect in the projection of the poles,
and each of which intersects the projection of the equator at right angles at a distance
from the central meridian proportional to the difference of its longitude and that of
the central meridian, (and equal to the projection of a corresponding number of
degrees of latitude,) and intersects the other parallels of latitude at distances from the
central meridian, which are to the last-mentioned distance as the cosines of the lati-
tude of the respective parallels of latitude are to unity.

“ Each station gives an equation of the form

fn=ax’+ by, + oy’ +doy ey +f
z2=a$22+bx2y2+cy92+dxz+ey2+f
2,=az. 2+b«rnyn+cg/f+d»r,.+~‘3yn+f

“These equations being properly weighted are then combined by the method of least
squares, and the values of the constants a, b, ¢, d, e and f are to be determined by
elimination. One test of the applicability of this method is, that the resulting curves
should be ellipses and not hyperbolas; @ and ¢ must therefore have the same signs,
and 4ac must be greater than 42

“ Having determined the constants a, b, &c., the coordinates z, y of the common
centre of the’ ellipses, which is also the place of the greatest intensity, are given by
the equations

2ax+by+d=0,
bx+2cy+e=0,

. . - be—2cd = bd—2ae
which give T=p—p  * - (L.) I=qo—p © © - (2.)
The maximum value of the intensity is

bde —cd* —ae? ]
"f+4ac—b2"""""(3')
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“If ¢ be the angle which either axis of the ellipses makes with the parallels oflati-
tude, we have
an2o=-— .. (4)

c

“This expression is ambiguous, giving two directions at right angles to each other,
and does not determine which of these directions is that of the major axis. This will
generally be apparent from the observations themsclves; and it may be determined
by this consideration, that if the numerical value of a be greater than that of c, the
inclination of the major axis to the parallel of latitude is greater than 45°; if less,
less.

“The values of the semi-axes of the isodynamic ellipse for which the intensity has
the value 2, are given by the two values of the expression

a I c+ ‘/ C)Q I b? M ¢ . . . (E )

atcta/(a—c)2 4% :4ac—=02 . . . . . . . . . (6)

“The simplest method of drawing the isodynamic ellipses will be to lay down the

parallels of latitude and meridians in the manner above described ; the isodynamic

curves are true ellipses on that projection and may be easily constructed, and the

points at which they intersect the meridians and parallels of latitude may then be
laid down on any other map.” A. S.

Lincoln’s Inn.

I have taken the intersection of the latitude of 53° with the meridian of 260° as the
origin of coordinates ; the values of x,, x,, &c., y,, y,, &c., were taken in units each of
ten geographical miles ; and, for convenience in calculation, the excess above 1-798 has
been taken at the value of z, the observed force at each station, and the decimals
regarded as integers; the eighty-two equations thus furnished of the form described
in Mr. Smite’s Note have been combined by the method of least squares, to obtain
the most probable values of the constants a, b, c, d, e and f, the calculations having
been performed by Sergeant M°GraTh and Corporal HenbLEY of the Royal Artillery,
independently of each other, and agreeing ; the six final equations were :—

+  5081=+4 1343%94a — 699496 + 48449¢ <+ 1632d — 660e + 82f
— 37298=— 3779899z + 2198523b — 1142033¢c — 69949d + 48449 — 6607
+ 98527=+4 7136612¢ — 377989956 + 2198523¢ + 134394d — 69949¢ 1632f
+2603880=+177659938a — 967019766 -+ 57677688c +2198523d —1142033¢ 4 48449f
—3570819=—2323660394c +1776599385 — 96701976c —3779899d -+2198523¢ — 699491
+6822989= + 622718413z —323660394b +177659938¢c +7136612d —3779899¢ +134394f
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From these equations the values of the constants were obtained by elimination as
follows : — ; o -
a=—'01138 d=+ 0'5633

b=—-02522 e=- 04485
c=—-0356 f=+7254.

With these constants we obtain
¥=79'9; and the Force at the point of maximum =(1-7984--0799=)1'878 :
Z=+429'38; whence the difference of longitude between the origin of coordinates
and the point of maximum = (42938 miles X sec 52>19'= +481'=)+8%01':

y=—4'07; whence the difference of latitude between the origin and the point
of maximum = —40"7,
* The geographical position of the maximum therefore is 52° 19' N., and 268° 01' E.
The angle which the major axes make with the parallel of geographical latitude is
180—46° 10 ' )
- 2
223 and 85 geographical miles respectively.
.- The line of 1'875 has been drawn first on a map on a plane projection, and then
transferred to the map on the polar projection which accompanies this memoir. = The
lines more distant from the maximum, viz. those of 1°850 and 1'800, have been
drawn by the hand without the employment of calculation, and in such accordance
with the observations as could be judged by the eye. The intensities entered in the
map, and by which the lines have been drawn, are those of 192 stations. They in-
clude all the stations at which the total Force has been computed in the arbitrary scale,
and inserted in the general table, No. XLVIII., except at 15 stations, where there is
reason. to -believe that local disturbance prevailed to a considerable amount. The
values of the total Force are derived from horizontal and statical ratios in the United
States, and from statical ratios only in the countries to the north, where the Inclina-
tion became so great as to introduce an element of much uncertainty in the deduction
of the total Force from its horizontal component. The intensities at four stations on
the western side of the continent, on the shores of the Pacific, are introduced from the
observations of Sir Epwarp BELcHER, discussed in the IVth number of these Contri-
Dbutions. The line of 1'7, distinguished by a different character from that in which the
other lines are drawn, is taken from the map (already referred to) in the Reports of the
British Association for 1837, and is introduced into the present map for the purpose
of affording a more ready means of comparing the form and geographical position of
this line, with those of the lines inclosed within it, which are now for the first time de-
lineated from observations, all of which have been made subsequently to the period
when the map from which the line of 17 is taken was published. The accordance of
the earlier and more recent observations is thus distinctly brought into view ; and it
will be perceived that the modifications, if any, which the line of 1'7 will require, will
be very slight.  With respect to the geographical position of the point of maximum

=66° 55'; and the values of the semi-axes of the ellipse of 1'875 are
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of the Force, as it has been now computed from seventy-eight stations visited in 1843
and 1844, and surrounding the maximum in all directions, the coincidence with the
central point of the closed curve of 1'7, as drawn in the map of 1837, could scarcely
have been more perfect.

Materials for the extension of the isodynamic lines to the north and east of the
present survey will shortly be supplied,—to the north by the Expedition under Sir
JouN FraNkLIN,—and to the east by Lieut. Moore of the Royal Navy, whose magnetic
observations in Her Majesty’s ship Terror form an important portion of the Survey
accomplished by the Expedition under Sir JamEs Ross ; and whose subsequent obser-
vations in the Pagoda, in conjunction with those of Lieut. CLErk, R.A., in the com-
pletion of that survey, will form the VIIIth number of the Contributions. Under the
direction of the Lords of the Admiralty, Lieut. Moore has proceeded in the present
summer to Hudson’s Bay, in one of the vessels of the Hudson’s Bay Company in
which a passage has been kindly granted him, for the purpose of obtaining a suite of
determinations intermediate between those which form the subject of the present com-
munication, and those which are now in progress by the officers of the Arctic Expe-
dition. The magnetic lines surrounding the one of the two points of maximum inten-
sity which is on British territory, will thus be completely delineated : and I may be
permitted to express a hope, founded on the unsparing liberality of the Russian
Government in other branches of magnetical research, that the lines which surround
the other point of maximum intensity in the northern hemisphere, which is within the
Russian dominions, may ere long be determined with an equal completeness. The
geographical longitude of the Siberian maximum is approximately known from the
observations of HansteeN, Due and Erman ; but an equally correct knowledge of its
latitude appears to require an extension of the researches to the shores of the Polar
Ocean.

The intensity of the magnetic Force at its point of maximum in North America is
1-878 in the arbitrary scale; or 1421 in absolute measure, of which the units are,—
of mass a grain, of time a second, and of space a foot, in British weights and measures.

The intensity of the Force near the corresponding point in the southern hemisphere
may be taken approximately, from a group composed of the daily determinations made
by Sir JamEs Ross’s Expedition from the 19th to the 27th of March 1841, between
the latitudes of —58° and —64° 26/, and longitudes of 128° 40' E. and 148° 20' E.,
the track of the Expedition when crossing the southern isodynamic ellipse of 2000
about midway between the extremities of its principal axis. The mean of the results
of this group is 2:059, or in round numbers, 2:06 in lat. —64° and long. 1375, or in
absclute measure 15:60. Neither the position of this maximum, nor the value of the
Force, can be regarded as determined with as much precision as we may consider
those at the northern maximum now to be; but we may conclude with certainty,
that at the present magnetic epoch the Force at the southern maximum is consider-
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ably greater in amount than at the northern, and that its position is in a somewhat
higher geographical latitude than the corresponding point in the north ;- as is also
apparently the southern point of 90° of Inclination ; and probably also the position of
the minor maximum of Force. If however we take a general view of the isodynamic
lines in the two hemispheres, we see reason to believe that the difference under notice
is rather a consequence of a different distribution of Force, than of an actual disparity
in the magnetic charge of the two hemispheres. The two points of maximum in the
south being nearer together at the present epoch (i. e. their shortest distance apart
being less) than in the north, the intensity of the Force at both is raised, and a greater
inequality is produced in the intensity on opposite sides of the southern hemisphere,
than is the case in the northern hemisphere.

The progress of secular change, as it may be inferred from the comparison of the
earlier and more recent observations of the Declination and Inclination, is tending to
bring the two points of maximum in each hemisphere nearer to cach other ; whilst this
progressive approximation continues, we may expect that the Force in each hemi-
sphere will become more and more unequally distributed, and that the intensity at
each of the four points of maximum will augment. The increase or decrease of the
distance in geographical longitude between the two points of maximum in a hemi-
sphere appears to be chiefly occasioned by the rapid secular change in respect to
locality (or the rapid movement in translation) which the phenomena of the minor
system undergo. ‘The minor maximum was probably at its greatest elongation (180°
of geographical longitude) from the major maximum in the northern hemisphere, some
time in the last century. At that epoch therefore the distribution of Force in that hemi-
sphere made its nearest approach to equality; the opposite geographical longitudes
had the minimum of dissimilarity in their respective intensities, and the values of the
Force at the major and minor maxima were respectively lower than at any other epoch.
In this conclusion I have omitted the subordinate consideration of the influence which
the distribution of the Force in the southern hemisphere exercises on the northern in-
tensities, which is distinctly perceptible even in the middle magnetic latitudes, and
adds to the complication of the phenomena of progressive motion occasioned by
secular change. The influence of the one hemisphere becomes of course more and
more effective on the phenomena of the other, as the line which separates the mag-
netic hemispheres is approached : it is this circumstance which renders the pheno-
mena in the equatorial regions of the globe so much more complicated than else-
where, so much more difficult to disentangle, and consequently so much less suited
to conduct readily to a comprehension of laws. It has been justly said that meteoro-
logical phenomena should be studied, in the first instance, in the tropical rather
than in the temperate zones, because they present themselves under a simpler aspect:
the contrary is true in respect to the magnetical phenomena, both in the distribution
of the Force at a particular epoch, and in the order and succession of secular changes,
which nowhere appear so complicated as in the lower magnetic latitudes, where they

MDCCCXLVL. 2L
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cannot be understood unless the magnetic state of both hemispheres is taken into the
account.

The coincidence of two or more points of maxima, (whether in the same or in
different hemispheres,) under one and the same geographical meridian, may constitute
magnetic epochs, which in the future history of the science may create an interest
which can be very little conceived at present. The first conjunction of this kind,
which our present purely empirical knowledge permits us to anticipate, is that of the
two minor maxima, which, if the same progress of translation should continue that
appears to have taken place in the last two and a half centuries, will hereafter be
found on the same geographical meridian, and on the same side of the globe. Ac-
companying the movement of the two minor maxima of Force, the remarkable closed
systems of the Declination lines, which are now found respectively in Siberia and in
the Southern Pacific, by a movement of translation corresponding to that which they
have undergone in the last two centuries, will also be found hereafter in the same
geographical meridian, and will then doubtless have experienced a considerable
modification of their form.

If we connect the two points of 90° of Inclination, the one in the northern and the
other in the southern hemisphere, by an arc of a great circle crossing the terrestrial
equator in the Atlantic Ocean, and if we examine the Inclination and Force along this
arc, we shall find that the portions in which the Force decreases whilst the Inclination
tncreases, amount to nearly a ¢hird of the whole distance between the points of 90°
thus measured along the surface of the globe. Not only therefore is the once-sup-
posed law, according to which the magnetic Force should everywhere increase in a
certain expressed ratio with the increase of the magnetic latitude, inapplicable to the
phenomena, but the modification which has latterly been substituted,—* the law,” as
it has been lately expressed, * of the general increase of the magnetic Force with the
‘magnetic latitude,”—seems scarcely justified by the facts; and it may be doubted
whether this expression is not more likely to mislead, by perpetuating the erroneous
hypothesis in which it first took its rise, than to be of advantage as an empirical law,
where the exceptions are so considerable. It is obvious that a too hasty generaliza-
tion from observations made in those regions of the globe where the Force decreases
with the increase of the dip, (as for example in the twenty degrees of latitude, or there-
abouts, in North America, comprised between the point of maximum of the Foree, and
the point of 90° of Inclination,) might have appeared to justify an inference whichwould
have been the direct contrary of the above-mentioned law. There is in fact no such con-
nection between the Inclination and the Force as will justify the one being spoken of
as an immediate function of the other, or will sanction a general statement, that the
increase of the one is to be looked for from the increase of the other, or vice versd.

I have generally preferred, in these Contributions, the employment of the expres-
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sions “line of no Inclination ” and “ position or point where the Inclination is 90°,”
to the more technical designations of “ magnetic equator ” and “ magnetic pole,” be-
cause I have noticed that, since it has been known that the locality of the dip of 90°
is not that of the maximum of Force, and that the line of no Inclination is not that of
least intensity, an ambiguity has prevailed in the use of the technical expressions,
which has frequently been prejudicial to a clear understanding of the passages in
which those terms are employed. It would not be difficult to show, in the recent
writings even of persons actively engaged in the advancement of magnetical science,
instances in which the term “ magnetic pole” is used, where it can have no other
meaning than that of a point of greatest intensity ; and other instances in which the
meaning is doubtful in itself, and is not cleared by the context. The line of no dip
is also frequently confounded with that of least intensity, although they represent
different phenomena, and occupy different positions on the globe. DBy some authors
the terms “ pole of intensity ” and “ pole of verticity ” have been introduced, by which
ambiguity is indeed avoided ; but, whilst the term “ pole ” is retained, it must be ad-
mitted that in one of the two instances at least, it is used in a sense which (what-
ever may have been its earlier signification) is inconsistent with modern definition
from high authority (that of M. Gauss), and with that general understanding of its
meaning, which has grown up under the hypothesis, imagined by some natural philo-
sophers and now known to be erroneous, that the magnetism of the globe is analo-
gous to that of a sphere of soft iron rendered magnetic by induction. The points of
maximum of Force have also been called “ foci” or “ centres of Force,” terms how-
ever which have not been suffered to pass without objection. In papers strictly
limited as these Contributions are to investigations into the facts of terrestrial mag-
netism, I have thought it preferable to employ expressions, which although they may
have the real disadvantage of appearing somewhat awkward, especially when they
come to be frequently repeated, are subject to no ambiguity, and are obviously un-
connected with any hypothesis. :

In advocating the consideration which, ina general view of the earth’s magnetisi,
appears to be due to the points in each hemisphere which form the centres of the
systems of isodynamic lines, and are themselves points of greatest Force,—and to the
circle or curve which encompasses the earth and unites the points in each geogra-
phical meridian where the magnetic force is weakest,—I am far from desiring an
undue importance to be attached to them, over the points where the needle is ver-
tical (or its inclination is 90°,) and over the line where the direction of the needle
is horizontal (or is parallel to the surface of the earth). No general view of terrestrial
magnetism is just, or is agreeable to our present knowledge, of which the characteristic
features of both phenomena, both of the Inclination and of the Force, do not form a
part. In purely magnetical relations indeed,—and remembering that as yet there is
no connection established between polar and gravitating forces,—the points of the
earth’s surface, where the action of the magnetic forces is most intense, have, as it

2L2
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appears to me, an importance beyond those where the magnetic direction, the resultant
of those forces, may happen to coincide with the direction of the gravitating force.
In like manner, I consider that the line of least intensity, (or the line on which in
every meridian the magnetic Force, having progressively diminished from the high
latitudes of the one hemisphere, attains a minimum, and commences a progressive
increase to the high latitudes of the other hemisphere,) deserves to be considered as
the separating line between the northern and southern magnetic hemispheres, more
properly than does the line in which the resultant direction of the magnetic forces
happens to be perpendicular to the direction of the gravitating force. It may be a
question whether this association of the phenomena of independent forces may not
have been too exclusively dwelt upon, and have thus become in some respects preju-
dicial to the advancement of terrestrial magnetism; but the view of the philosopher
is imperfect, who, in the contemplation to which he subjects the magnetic phenomena,
in the hope of being conducted by the sure path of induction to a knowledge of their
laws, omits to give a due consideration, either to those relations which have the ad-
vantage of being purely magnetical, or to those coincidences or contrasts which the
magnetic phenomena may present in respect to the phenomena of gravitation, or to
those of any other of the great physical agents at the surface of our planet.

Magnetic Inclination.

The observations of the Inclination made in Lieut. Lerroy’s survey are contained
in § 12. The number of determinations amounts to 179 (including 8 by Lieut.
YouncrusBanp, R.A. with the same instruments, and 5 by Dr. Rag, an officer of
the Hudson’s Bay establishment, furnished with an Inclinometer by BARROW), and
the number of stations to 162. The general table, which includes the Inclinations
observed by gentlemen of the United States, contains 450 determinations made at
335 stations.  These were all observed between the years 1835 and 1846, and by far
the greater number between 1839 and 1846. I have not attempted to introduce a
correction for secular change, as the difference of epoch is small, and the rate of
secular change is far from being even approximately known: without doubt also it
varies in different parts of the wide district comprehended in this survey. At Toronto,
its amount is so extremely small as to be scarcely appreciable by means of the most
careful and multiplied observations continued for several years. The earliest obser-
vation of the Inclination in the United States, from which a satisfactory conclusion
in respect to secular change may be derived, appears by Mr. Loomis’s investigation*,
to have been made by myself in 1822, in the garden of the Lunatic Asylum, near
New York. By comparing the result which I then obtained (73° 05') with those of
Locxke, Lerroy and RExwick, at the same spot in 1841, 1842 and 1844 (72° 42"5),
we find a diminution in twenty years amounting to 22"5, or rather more than 1’ an-

* Sruniman’s Journal, 1842, Art. IX. I believe that I may also claim the credit of having made in the same
year the earliest determination of the magnetic force in the United States.
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nually. We may therefore presume from these instances, that the error in strict
comparability, arising from the omission of a correction for secular change in the
observations combined in this survey, the greater part of which differ not more than
one or two years from a mean epoch, must be within the limits of the ordinary errors
of observation, including of course those of station error.

The method of computing the direction of the isoclinal lines, and the geographical
distance between adjacent isoclinals representing certain differences in the amount
of the Inclination, by a combination of the observations distributed over a limited
district of the earth’s surface, was first proposed by Dr. Lroyp in the Magnetic
Survey of Ireland: it is simple and convenient when the lines conform to the con-
ditions of being straight, parallel, and equidistant ; but the problem becomes com-
plicated and the calculation laborious in proportion as these conditions are departed
from, and the number of indeterminate constants increases; until at length both
complication and labour become excessive. In the parts of the continent of North
America under consideration in this memoir, the variation of the isoclinal lines from
the simple form above described is considerable : they are not straight lines on any
projection ; they are not parallel, nor are they equidistant. I endeavoured, never-
theless, to make the method of calculation answer, by breaking up the whole survey
into several districts, and computing for each the coefficients of latitude and longi-
tude, together with a central dip : but when districts were taken sufficiently small to
satisfy approximately the required conditions of straightness, parallelism and equi-
distance, irregularities of observation arising from station error and other causes be-
came significant, and materially influenced the results of the combination. I found
myself obliged therefore finally to revert to the graphical method which I employed
for the isoclinal lines of the British Survey, and which may be described as follows.

The observations are first entered in a Mercator's map on a sufficiently large
scale, a small cross being made to mark the spot of observation in its proper latitude
and longitude, with the value of the Inclination written by its side. The isoclinal lines
corresponding to degrees are then drawn roughly by the eye as the observations ap-
pear to direct. Lines are next drawn through each place of observation perpendi-
cular to the direction of the isoclinal lines at the spot, and distances are set off on
them corresponding to the value in geographical miles of the number of minutes
which the observed dip is either above or below the full degree to which it is nearest.
The value in geographical miles corresponding to the odd minutes is computed pro-
portionally to the distance between the two isoclinals on either side of the place of
observation ; and it is set off, from the cross which marked the station, towards the
isoclinal of the full degree which is nearest to the observation. A cross is then made
in a different coloured ink, to mark the spot where the observation places its nearest
isoclinal line ; it is obvious that if there were no irregularities in the observations,
the isoclinal lines would run continuously through these new points. Finally, the
original rough draft of the lines is revised in reference to these points, and such
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corrections are made in the tracing of the lines as may appear to be required. Ob-
servations which, from station error or otherwise, cause their mark to fall amongst
those of a different degree from themselves, are given a distinctive sign, so that they
do not mislead, whilst at the same time they are kept in view. The number of
stations where local influences of this magnitude were found to prevail, amounts to
eleven in the 335 stations at which the Inclination is determined in this memoir.

By this process each isoclinal line is deduced independently of those on either
side of it, and distinctive features in each are shown, whether resulting from the
general system or from district anomalies.

The northern observations of Lieut. LEFroy extend so far to the westward that
they overlap the meridians of some of the stations of Sir Epwarp BELCHER, re-
ported in the IVth Number of these Contributions. I have therefore included the
four following stations of Sir Epwarp BerchERr in this Map, and the isoclinal lines
of 70° and 76° are thus carried across the whole continent of America from sea to sea.

Latitude. Longitude. Inclination.
Port Etches . . . . 60 21 213 19 76 029
Sitka. . . . . . . 57 03 224 36 75 491
Bakers Bay . . . . 46 17 235 58 69 267
Fort Vancouver . . . 45 37 237 24 69 222

The lines drawn on the Mercator’s map have been transferred to the map on the
polar projection which accompanies this memoir ; and for the purpose of more readily
computing the inclination at any geographical position within the limits of the survey,
corresponding to the observations combined in drawing the lines, the following
Tables have been formed, which show the value of the Inclination at the intersection
of every degree of latitude, with every fifth degree of longitude between the longi-
tudes of 231° and 261°, and with every 2% degrees between those of 261° and 291°.
The use of these Tables seems too obvious to need an explanation ; by the usual pro-
cess of interpolation, the Inclination due to any geographical locality within the
bounds of the survey may be obtained by a very light calculation: a formula which
should give the same result would necessarily consist of a considerable number of
terms, and would therefore be of less practical utility.
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TasLe VI.—Showing the values of the Inclination at the intersection of each degree
of latitude from 38° to 48° with every 21° of longitude from 268° 30’ to 291.

Longitudes.
Lat. Lat.
268° 30°.| 271° |(273° 30’.| 276°% |(278° 30| 281°. |283° 30’.| 286° |288° 30".| 291°

38 | 6846 |69 01 |69 21|69 40|69 57|7014]7022]| ° ° ° 38
39 | 6943|6957 |70 17|7036 |70 52|71 097116/ 7118 39
40 | 7039|7053 |71 137131 |71 47|72 03| 7209|7211 40
41 | 7134|7148 |72 08|72 26 |72 42|72 57| 73 01| 73 03 | 73 08 41
42 |72 28| 7243|7303 |73 21|73 36|73 50 |73 53| 73 54 | 73 58 42
43 | 7321|7337 |73 57 |74 15|74 30 | 74 42 | 74 44 | 74 45 | 74 47 43
44 | 7413|7430 | 7451|7509 |75 22|75 32|75 34| 75 34 | 75 34 44

45 7504 | 7522 | 7544 |76 02 |76 13 (76 21 |76 22 |76 21 | 76 20 | 76 12 45
46 75 54 | 76 13 | 76 36 | 76 50 | 77 02 | 77 07 | 77 06 | 77 09 | 77 06 | 76 57 46
47 76 43 | 77 03 | 77 23 | 77 37 | 77 45 | 77 49 | 77 50 | 77 53 | 77 44 | 77 36 47
48 77 32| 77 54 | 78 08 | 78 22 .

TaBLE VII.—Showing the values of the Inclination at the intersection of each degree
of latitude from 47° to 66°, with every 5° of longitude from 231° to 261°, and with
every 21° of longitude from 261° to 268° 30'.

Longitudes.

Lat. Lat.
- 231°, | 236°. o410, | 246°. | 251° | 256°. | 261° |(263° 30| 266° |268° 30".

af 7605 ° | | C ° ° 7833|7559 |76 25 | 76 43 | 4F
48 75 26 | 76 20 | 76 47 | 77 10 | 77 32 48
49 7515 | 76 12 | 77 08 | 77 34 | 77 58 | 78 20 | 49
50 75 00 | 76 00 | 76 58 | 77 54 | 78 21 | 78 44 | 79 07 | 50
51 75 45 | 76 44 | 77 43 | 78 40 | 79 06 | 79 29 51
52 7526 | 76 29 | 77 29 | 78 27 |79 25 | 79 50 | 80 14 | 52
53 75 08 | 76 09 | 77 12 | 78 13 |79 11 | 80 09 | 80 34 | 80 56 53
54 w4 53 | 75 50 | 76 51 | 77 54 | 78 56 | 79 54 | 80 48 | 81 17 | 81 39 54
55 75 36 | 76 32 | 77 33 | 78 37 | 79 38 | 80 37 | 81 27 | 81 59 | 82 21 55
56 |76 18 | 77 14 |78 15|79 19 | 80 20 | 81 19 | 82 12 | 82 40 | 83 04 56
57 76 59 | 77 55 | 78 56 | 79 59 | 81 01 | 81 56 | 82 51 57
58 | 77 40 | 78 35|79 36 | 80 40 | 81 42 | 82 35 58
59 78 19 | 79 14 | 80 .15 | 81 20 | 82 22 59
60 78 58 | 79 53 | 80 54 | 81 59 | 83 01 60
61 79 36 | 80 31 | 81 32 | 82 38 | 83 39 61
62 80 14 | 81 09 | 82 10 | 83 16 62
63 |80 51|81 36| 8248 | 83 53 63
64 81 28 | 82 23 | 83 24 64
65 82 05 | 83 00 65
66 | 83 31 66

To give some idea of the degree of correctness with which these tables (particu-
larly in the portion of the survey which is most likely to be referred to) may be con-
sidered to represent the observations from which they are derived, and to give con-
sequently the true Inclinations corresponding to geographical positions, I have formed
groups in localities where observations are much clustered, and have compared the
tabular Inclination corresponding to the mean latitude and longitude, with that re-
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sulting from the mean of the observed Inclinations: the comparison shows as
follows :— '

TasLe VIII.

No. of Mel;m of 1(:ihe Cttm,l)plllted Tal():ular' in

. XCess or

roup- Long. Lat. observations. In(::lisﬁ;.:ieons. Incﬁn‘;t?;ns. € defect.
1. | 269 26| 42 28 14. 73 0011 | 72 59 —1
2. 269 59 | 38 49 8. 69 387 69 41 +2
3. 275 36 | 38 30 6. 70 06°1 70 05 —1
4. 275 19 | 46 21 10. 77 052 77 06 +1
5. 278 30 | 41 18 15. 72 59:0 72 59 0
6. 285 58 | 40 59 11. 73 013 73 02 +1
7. 288 49 | 42 13 11. 74 11411 74 09 —2
8. 291 20 | 46 06 12. 77 01+4 77 00 -1

The tabular inclination corresponding to the geographical position of Toronto is
75°18"5. Dr. Locke’s observation in 1843 was 75° 13"4. The needles of the ob-
servatory gave a mean inclination for that year amounting to 75° 16'. The mean
of the last year (1845) is 75° 155. So far as the absence of station error is an object
in the choice of a situation for a magnetic Observatory, the site of the Toronto Ob-
servatory appears to have been happily chosen.

Taking single stations, there are seven at which the tabular dip differs more than
1° from the observed ; at five of these the observed is in excess of the tabular, and
at two in defect. The five are,—Kingston in Canada; Otter Island on Lake Supe-
rior; two stations 500 feet distant from each other in the Magnetic Inlet, and one
on the adjacent isthmus on the south side of Lake Superior. The two in defect are
Chat Falls on the Ottawa River; and the Portage Ecarté, near Lake Superior, to-
wards the height of land which separates the waters which flow into Lake Superior
from those which flow towards Lake Winnipeg. At all these stations the observa-
tions of the magnetic Force, as well as those of the Inclination, manifest the existence
of local disturbing influence. At Chat Falls the Inclination is in defect and the
Force in excess; at Otter Island the contrary is the case, the Inclination being in
excess and the Force in defect. At Portage Ecarté, both Inclination and Force are in
defect; and at the three other stations both elements are in excess. Besides the
seven stations where the station error appears to exceed 1°, there are four (Isle
d'Urval and Kingsey in Canada; Pierre au Calumet on the Elk River; and the
Eagle River, in the same mineral district on the south side of Lake Superior as the
magnetic inlet) at which the observations appear to be affected by station error to an
amount which is less than 1°, but is still considerable. At each of these four stations
the observed dip is in excess. The Inclinations at the eleven stations which have
been thus named, are omitted in the map accompanying this memoir: they are
eleven out of 335 stations. Of the remaining 324 stations there are some at which
local disturbance of a less amount may be inferred ; but all these are inserted in
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the map. Four of the eleven omitted stations are in a district, rich in minerals, on
the south side of Lake Superior, near the 272nd geographical meridian; in each of these
four instances the effect of the disturbance has been to increase the Inclination,
but there are other stations in the same district where the observed Inclination does
not materially differ from that which is due to the geographical position; and there
is one station (United States Agency) where it is some minutes in defect. In the
cases referred to, the influence of the disturbing causes is rather to produce irregu-
larity at individual stations, than a systematic derangement of the general direction of
the magnetic lines, similar to the highly interesting phenomenon in the northern part
of Bohemia, recently investigated by M. KreiL*; from which investigation we learn
that a more systematic relation may exist in some localities between geological and
magnetical phenomena than had been previously apprehended. But instances of
disturbance even at individual stations in the countries included in this survey are so
unusuvally rare, that we should the less expect to find districts exhibiting a systematic
affection: of such I can perceive no traces; the direction of the lines conforms to
the general magnetic system of the globe, and appears to suffer no material inter-
ruption ; such district anomalies either do not exist, or the observations have not
brought them to light. |

Determinations of Latitude and Longitude.

The geographical positions of the stations visited by Lieut. LEFroy in 1843 and
1844 are given in Table IX., with the authorities on which they depend : the latitudes
and longitudes entered in the column headed ¢ observed’ were either determined by
his own observations, or reduced by himself by courses and distances from neigh-
bouring stations of observation: to distinguish those stations at which the latitude
or longitude was observed on the spot, a mark is inserted in the adjoining column:
the mark © indicates latitude observed by meridian altitude of the sun ; the mark
by altitudes of Polaris: in the column of longitudes, the mark ©® indicates chrono-
metrical longitudes deduced from observations of the sun’s altitude ; and the mark x
from altitudes of a star: where no mark is inserted, the latitude or longitude was
deduced by observation of courses and distances from the adjacent stations. The
chronometrical longitudes are dependent upon the longitudes of the following prin-
cipal stations, as given by Sir Joun FrankrIN, Captain BavFieLp, and others: viz.

( 89 27' BAYFIELD.
J 89 16 FRANKLIN.

" 7189 23 Tiarks.
l\89 22 Mean

——————

Fort William .

Sault St. Mary . . . 84 34 DBayrIieLp.

* Magnetische und Geographische Ortsbestimmungen in Bohmen ; Prag. 1846.
MDCCCXLVI. 2 M
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Fort Frances . . . . 93 28'6 FRANKLIN.
Fort Alexander . . . 96 21'4 FrANKLIN.
Norway House . . . 98 71 TavyLor¥.
York Factory . . . 92 26'0 FrankuiN.
Cumberland House . 102 19'4 FranknLiNn. Mean of two determinations.
Carlton House . . . 106 127 FRANKLIN.
Isle dla Crosse . . . 107 538 FrankLiN. Mean of two determinations.
Athabasca. . . . . 111 187 FrankuiNn. Mean of two determinations.
Fort Simpson . . . 121 25'0 FrankrniN. Mean of two determinations.

These longitudes were determined with a greater number of chronometers than
were carried by Lieut. LEFroy, and in some instances are the mean of determina-
tions made by Sir Joun FrangriN in his two journeys; the stations were selected
therefore as points of departure ; observations were made there with peculiar care, and
the longitudes of intermediate stations, taken en route, were calculated from them
successively. From July 1843 to September 1844 Lieut. LErroy had the use of one
chronometer only, (the other having met with an accident,) and it was found too
irregular in its going to be relied on for long periods. The longitude was determined
by lunar distances at certain stations, which are given in the Table.

Wherever a station of observation is common to Sir JounN Frankrin and Lieut.
Lerroy, the latitude or longitude determined by the former officer is inserted for
comparison in the column headed “ from other determinations,” which also contains
values taken by measurement from the maps which accompany the narrative of
his journeys. Lieut. Lerroy’s observations along Peace River, and from thence
by Lesser Slave Lake to the Saskatchawan, a line which was not taken by Sir Joun
Frankrin, are the first, it is believed, that have been published since those of Sir
Avrex. MackeNzIE, and materially correct the course of that river, as laid down on
the best maps.

* Late Hudson’s Bay Company’s surveyor. This longitude is the mean of five observations of Jupiter’s
satellites, the extreme difference amongst them being 11’ 10",
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TasLe IX.

General Table of the Latitudes and Longitudes of the Stations visited by Lieut.
Lerroy in 1843 and 1844.

263

Observed. From other determinations.
Station. Remarks.
Latitude. Longitude. Latitude. Longitude.
Montreal ............... ] bl a8 31 (a) (286 25 («.)|(a.) From a map in
Isle dUrval ........ooooeoliiinileeifianannifs ..|45 24 (a.) |286 14(a.)| the Quart.-Master
LaCombes.....c.cvevvoii]inneai | eeelieveniaa]ess. |45 32(a.) 285 51(a.)| General’s office in
Island in the Ottawa River ..| 45 364 % | 285 38 | ® Canada.
Entrance of Grenville Canal..| 45 36-0(....| 285 28 | ®
Chatham ceee..| 45 8362| ©
Pt aux Chénes .o..oooevvefii e iifinnannn. 45 37 (b.) (285 05.(b.) |(b.) from a mappub-
Alfred Township seeoonvvvfiuiin] .. 284 48 | O |45 37 (b.) lished for the Ca-
Foxes Point weeevuevvevansfiiiuiuilioealenannil ... |45 32(b.) |284 26(b.)| nada Company in
Templeton’s Farm ......o.o0| .. Lo ... 284 48 | O (45 29 (b.) 1829.
Point Aylmer 45 15 ¥ | 284 02| ©
Chat Portage...........coofi i uivifoeni]iannaentls ... |45 26 (b.) 283 28(D.)
Fort Portage .............. 45 36 |....| 283 07 | ©
Décharge d’Argile.......... 45 396 ©
Grand Calumet ............ 45 45 |....| 283 20
Fort Coulange ............ 45 549| O | 282 56 | O
Pointe Baptéme............ S A ... |46 06 (c.) (282 34 (c.)|(c.) From WyLDE's
Portage des deux Joachims ..|{ 46 12 | © | 281 41 Map, 1843.
Roche Capitaine  ,......... 46 17°2| % | 281 42 | ©
Trou Portage. ... ......... 46 15°0|....| 281 27
Matawa .. covervennnnennn. 46 180)....]281 20 | ®
Little River, 1st Portage ....| 46 185|....| 281 17
Lake Temisique............ 46 180} O
Lac du Grand Vase, South side.| 46 18:5]....| 280 34 | ©
Portage du Grand Vase 46 19°5|....]280 26 | ©
Lake Nipissing ............ 46 14:0) O | 280 01
French River.............. 45 580 O | 279 25 |
Ricolet Falls .. ............ 45 57:0|....| 278 59
Pteau Croix ......coeeeee. 45 555| O | 278 42 ...l ..o ] Mouth of French
Lake Huron .............. 46 00 |....| 278 10 River.
LaCloche ................ 46 07 | * | 277 32| %
Snake Island .............. 46 10 f[....| 277 10
Cranberry Bay ............ 46 11 |....| 276 57
Near Mississauga .......... 46 08 % | 276 50 | %
Tessalon Point ............ 46 16 |....| 276 29
St. Mary’s River .......... 46 20 %* | 276 04 | % |.......... 275 .30 (B.)|Campment d’Ours.
Sault St. Mary ............| 46 307| ® [........|....[46 31 (B.) (275 26 (B.)|(B.) Capt.BAYFIELD;
Pointe aux Pins............ 46 29°3| % |o....oeo | il 275 19 (B.)| R.N.
Pointeau Crépe.....o..oooi|o vt t. ... 275 02 | © |46 58 (B.) |275 07 (B.)|Near Mamainse.
Gargantua..........cc..... 47 3721 © | 27449 | O |......... 274 45 (B.
Fort Michipicoton. . ........ 47 560 % | 27453 | O |.......... 274 55 gB,
NearChienne River,onemile E| 47 52:0(....| 27486 | ® |.......... 274 35 (B.
Otter Island .. .. ....... 0l oianife B P ...|48 07 (B.) [373 45(B.)| .
One mile below White River | 48 31:6| ® | 273 27 | ® :
White River .............. 48 333/ © | 273 27| ®© |euuu...... 273 33 (B.)
Fort Pic......veeevrnrnn. 48380/ © | 27329 | O |... ... .. 273 31 (B.)
Terreplatte. . .. .o.... .. 48 49°0| O | 272 15| O ]
Near Thunder Bay ........ 48 20°3| ® s
Near Pointe Tonnerre ......|[.... U O P 48 19-0(B.)|270 58 (B.)|(d.)BayFIELD 270 33
Fort William .. ............ 48 236 O loeeeeivifonrifininnn. 1270 38(d.)| FrANkLIN 270 44
Portage Ecarté ............[ ceveeee]o e vaia 1o 148 25 (BY) 270 15 (B.)] Trarks - 27037
Portage de I'lsle ..........0.......|. .. 270 22 | © |48 26 (F.
Bad Portage ........ P P R 270 20 | O 148 29 (F.) Mean 270 38
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TasLe IX. (Continued.)

Observed. From other determinations.
Station. Remarks.
Latitude. Longitude. Latitude. Longitude.

’ o 4 o 4 o A
Chien Portage IR SR B ... |48 39(F.) 1270 26(F.)
Chien Lake ................ 48 47:0|....] 270 20
Chien Lake ................ 48 509 O
Prairie Portage ..............| ... ... U R ... |48 57(F.) {269 59(F.) (F.) Captain Sir
Savannah Portage............|. R ....| 269 52 | © |48 53(F.) 269 57(F.)| Joun FrRANKLIN,
French Portage.............. 48 850 ...|....... ceeifoeo .. [268 53(F.) | R.N.
Portage des Morts............ 48 350(....| 268 27 | © '
Portage des deux Riviéres. . .. .. 48 3451 O |....... ceei]eoo. .. (268 33(F.)
LacalaCrosse.............. 48 24°0|....| 267 50 | O
LacalaCrosse.............. 48 2113 ©
2nd Portage from Lac ala Crosse| 48 146 ® | 267 33 | ® |.......... 267 36(F.)
Sturgeon Lake .............. 48 27 ©
Sturgeon Lake .............. 48 28 |....| 27 27 |... ... ...... 267 26(F.)
Portage .................... 4829 |...12719|0
Lacla Pluie ................ 48 325 © | 267 04 | ©
Fort Franeis ................ 48 3721 O |v o) ... [48 36(F.) [266 31(F.)
Rainy River ................ 48 4771 © | 265 29 | ©
Lake of the Woods .......... 49 050 % | 264 59 | ®
Lake of the Woods .......... 49 19°0)....| 265 18 | ©
Lake of the Woods .......... 49 2871 ©
Lake of the Woods .......... 49 280(....| 265 20
Rat Portage ................ 49 46'5| © | 265 21 | © |49 45(F.) 265 33(F.)
Winnipeg River.............. 50 10:1| © | 264 50 | ©
Burnt Portage .............. 50 19°0| % | 264 24 | % |......... 264 20(F.)
Slave Portage. . .............. 50 106| © | 264 23 [ ...|......... 264 18(F.)
Barrier Portage .. ............ 50 060)...[264 27| © |......... 264 16(F.)
Portage in Pinnaway River ....| 50 12:0....| 263 57 | ©®
Cap Lake ........covvnaa. .. 50 208 ©
Fort Alexander .............. 50 370 | O |- ... T 263 39(T.)
Lake Winnipeg .. ............ 50 27°3| ©® | 263 22 | O
Upper Fort Garry ............| 49 531} © | 262 57 | ©®
Mouth of Red River.......... 50 19°0| % | 26319 | ©
Lake Winnipeg, West side ....| 51 03-6|....| 263 15 | ©
Lake Winnipeg, East side ....| 51 04:0| © | 263 39
OxIsland .................. 51 16:5| % | 263 32 | %
Lake Winnipeg ... . vovt. . 51 34-0| % | 263 18 | %
Lake Winnipeg .............. 51 38:0| % | 263 12| ©® v
Lake Winnipeg .............. 51 445)...[26312{ O |........ e, Nearly opposite
Lake Winnipeg ..v.vvvvvnn .. 51 45-3| © | 263 07 Téte du Chien.
Lake Winnipeg .............. 522100 © [ 2625 | @O |ooenriiiil Near Berens River.
Lake Winnipeg .............. 52 22:6| % | 262 51
Lake Winnipeg .. ............ 52 29:0|...| 262 47
Poplar Point .....e0uv.. ..., 52 560 ©
Old Norway House .......... PRETRTS TP R ... |93 41-6(F.)|261 59(F.)
Norway House .............. 53 589! ® |-...... ceofeee.. .. ]261 83(e.) [(e.) From five ob-
Blackwater River ..., ........| 54 188| % servations of Ju-
Carpenter’s Lake ............ 54 14-0/....| 262 22 | © piter’s satellites
Hairy Lake ................| 54 20:0]...126250 | ® {......... 262 36(F.)| by the late Mr.
Echiamamis ................ 54 21-0....| 262 55| © TAYLOR.
Painted Stone Portage ........ 54 22:3| *
Whitefall Portage .. ..........0....... ....| 263 34 |....[54 24(T.) [263 29(F.)
Holey Lake, East side ........ 54 56:0)....|264 18 | ®
Half mile below the Crooked Spout| 54 43:9| ©
Oxford House .............. 54 564 % | 264 30 |....{......... 264 32(F.)
Rapid below Oxford House ....| 54 52:8| ©
Knife Portage ............ .| 54 832 O
North side of Knee Lake ......}....... ...| 264 49 | O |54 51(F.)
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Tasre IX. (Continued.)
Observed. From other determinations.
Station. Remarks.
Latitude. Longitude. Latitude. Longitude. :
Long Portage, Jack’s River ....| 55 150| © | 265 35 | © [55 14(F.) |265 38(F.)
Creek Portage «......ooven.. 55 246| ©
Morgan’s Portage .. .......... 55 29°0 266 08
White Earth Portage ........| 55 260 26557 | O |-cvvnennn. 265 57(F.) |Station of July 21.
White Earth Portage ........ ........ ... 266 10 | © |55 33(F.) |......... Station of July 31.
Shamatawa .. ceeeveeeonoeos 56 21-01.... 267 04 ... 0......... 267 OO(F.)
Five miles below Shamatawa ..| 56 25°7| ® :
York Factory........ocounnn. 570011 O [ieeunni]... 57 0011 (267 34(F.)
Lake Winnipeg .... ....vovvefoaeennnsle <o {26055 | O f.oaeniiiie MeIntosh’s Island.
Ditto, near first Rocky Point ..| 53 31 ® |20 48 | ©
Saskatchawan River.......... 5311 | Of.enennl] B T Mouth of the River,|
Grand Rapid................ . R ...| 260 32 | © |53 08(F.) [260 32(F.)
Cross Lake, East side ........ 53102 © | 260 28] ® |..........]|260 QSgF)
Hare Island, Cedar Lake . ..... 53 120 ©
Island in Cedar Lake 53 180|....| 259 48 | ©
Devil's Drum Island ... ...... 0.0, .e.| 259 15 | © |53 19(F.) |259 20(F.) |Or Isle a Festins.
Four miles above the Pas. . .... 53 48 * (26832 | O |.........[258 37(F.)
Cumberland House ........ N D R M 53 57(F.) (257 41§F.)
Pine Island Lake ............ 54 143| ©
Crooked Rapid .............. 54 247| ©
Beaver Lake . 54 260 |....| 257 50 |... ... . e, Limestone Point,
Half a mile north of Ha.ye s River| 54 44°0 © at'the S.entrance.
Carp Portage.. teere.ees| B4 4T2)...1 207 21| ©® :
Pine Portage voeeonnvvun... P U RO A M 56 04(F.) |257 18(F.)
| Frog Portage . .........covi]uunnn. R R ...155 27(F.) (256 30(F.
Little Rock Portage .......... 55 34°3(....| 2656 26 | ©® |..........[255 27(F.
Great Devil’s Portage, East end. . 55 401 | © | 2564 55 |....| . 1255 12(F.)
Portage des Ecores ........ oo| 55 43°0| *
Trout Portage ............ eo| 85 42°5(....| 264 31 | ©
Harrier Portage.............. 55 358| ©
Half a mile above Cardinal Rapid| 55 391 | *
Half a mile below Rapide qui ne} 55 435)..../ 2564 10 | ©
parlepas........... aenes
Canoe Portage .............. 55 4271 ©
Pine Portage...... 55 432 eeifeenecan.]s P P 254 04(F.)
Snake Point ................ 55 5140....] 253 15 | ©
Snake Rapid ................ 55 4571 O |oovuunnl B 253 30(F.)
Portage Sonnante . . S S A ..| 252 34 | © |55 54(F.) (252 24(F.)
IslealaCrosse .o.ovvvvnenniifoeiiuanals eelveeiiad]-o. .55 25(F.) (252 06(F.)
Buffaloe Lake .............. 56 04 ... ..o feeea)oa (251 20(F.)
Long Portageon River delaLoche| 56 14:9| © | 250 42 | © |......... 250 55§F.)
Portage de la Loche, East end. .| 56 34:5| % | 250 16 | % |.........|250 23(F.)
Portage de la Loche, West end..| 56 434| % | 250 08 | © (56 43(F.) (250 08(F.)
Portage Terre Blanche........ 56 4177 ©
Portage Gros Roche.......... 56 435(...| 249 51 | ©
Cascade Portage .. cev.e.| 56 42:5....] 249 41 | © |56 42(F.) |249 46(F.)
Clearwater River ........ R L O 56 39(F.) |249 09(F.)
{ Pine Island, Elk River........ 56 58:0| % fo.ooiiifoiifiiiil.., 248 54(F.
Pierre an Calumet............[...... eeloee| 248 13 | © |57 24(F3 248 25(F.
PeBrulée .o.oovveni i iiiifionevnniforoefoanarnant ... |58 07(F.) |248 35(F.)
Athabasca .. ......... S A efrereenns .... |58 43(F.) (248 42(F.)
Fort Good Hope .......ivuifoeeneailiooilivennnni]en .166 16(S.) [231 30(F.)|(S.) Observed by
Rapide sans Sault....... ve...1 6548 | O SiMpsoN.
Fort Norman..........eovvenfoniune|e O R 64 31(F.) |235 16(F.)
Fort Simpson................ 61 517| © |ooeun..nf. ceiferien el |238 45(F.)
Pte Brulée............ eeees 61 100|....| 240 51 | ©
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TasLe IX. (Continued.)

Observed. From other determinations.
" Station. Remarks.
Latitude. Longitude. Latitude. Longitude.
Yellow Knife River ea........ 61 123| © ° e ° !
Sandy Point ................ 61 20°0(....| 242 00 | ©
Little Lake ...ov.... it 61 257 ®
Big Island (Fishery).......... 61 117|....| 243 22 | ©
Big Island, Eastend.......... 61 07°7| ®
Hay River...... e te e 60 48 |....| 244 49 | © 60 51(F.) |244 42(F.)
Near Hay River ............ 60 49 | ©
Fort Resolution.............. 6110 | O |........ D 246 15(F.)
Buffaloe River .............. 60 34 |....| 246 48 | ®
Portage Grand Detour -1 6022 |....| 247 00| ©®
In ditto, First Lake .. BEPPPI 60 206| ®
Salt River (Slave River) ........ ... .. ....| 247 45 | © 60 06(F.) |247 38(F.)
Slave River ................ 60 022| ©
Pelican Portage.............. veeeeiad]oeae| 248 09 | © (59 58(F.) (248 09(F.)
Peace River ................| 58 55 | ®
Point Providence ov.ov.v..... 58 58 |....| 247 50 | ®
Peace River ................ 59 10011 © [o.onnn s B Amongst the Gyp-
Peace River ......coevve.... 58 58 |....| 247 01 | © sum Islands.
Poplar Island. . .............. 58 39 | © | 246 03
Falls of Peace River.......... 58 242 O | 245 06
Fort Vermilion .............. 58 247 © | 2483 55 | ©
Peace River ................ 57 57°0|....]1 243 00 | O
Peace River ................ 57 50°7| ©
Peace River ................ 57 19°0]....1 243 32 | ©
Peace River ................ 57 12:3| O
Opposite River Cadotte. ....... 56 47°0|....| 242 58 | ©
Peace River ................| 56 420 ® By 2 sets of lunar
Fort Dunvegan .............. 556 55| ® {241 35 | © |oveevuiid v distances, { from
Riviere de Prairie...... NP 55 501 sunwest241°41/,
Fort at Lesser Slave Lake ....| 55 32:8| © | 244 07 o] cvvuune )i oin.s, By 4 sets of lunar
Cranberry Point ............ 55 295 % | 244 54 | % distances, 2 ( from
Point Dejala .. .............. 55 2605 © | 244 59 | © *E., and 2 ( from
On Lesser Slave Lake ........ 55 156 © © W. 244° 06/,
Junction of the Slave and Elk R.| 55 13:0|....| 246 10 | ®
Elk Rlver,opposxtePembmaRlver 54 457 %
Elk River .............. . 54 43°0(...| 246 00 | ©
Fort Assiniboine ..... PP 54197\ © | 24532 | ®O
Paddle River................ 54 098 % | 245 59 | %
Pembina River .. ............ 54 080....| 246 06
Edmonton .................. 53 31'1| O | 247 08 | ©
Saskatchawan River .......... 54 048 © | 24816 | O
Saskatchawan River ...... ..., 53 5000, © | 249 30 | ©
Fort Pitt ..........c....... 53 340 % | 250 41 | %
Saskatchawan River ..........| 53 070 ® | 251 30 | ©®
Saskatchawan River .......... 52 232| © | 252 56 | ©
Carlton House .......ccovvuuloean.n.. SR A ....|62 51(F.y 253 47(F.)
Saskatchawan River .......... ceeeeeei]oe .| 285 12 |....|53 16(F.
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§ 11. Lieut. LEFroY’s Observations of the Magnetic Force.

These observations were of two kinds; those which were designed to determine
the absolute value of the horizontal component of the force; and those which had for
their object to determine the ratio of the fotal force at different stations. For the
absolute determinations magnets of small dimensions were employed in portable ap-
paratus, which will be hereafter described. The observations to determine the rela-
tive values of the total force were made with two needles on Dr. Lroyp’s statical prin-
ciple, used in GamBEY’s circle, and with two needles on Mr. Fox’s principle, used in
a circle of seven inches diameter. The Lrovp’s needles were distinguished as L. A.
and L. B.: the Fox’s as F. A. and F. C. Experiments to determine the coeflicient in
the temperature corrections of these needles were made at Toronto in the first three
months of 1843. The observations at high temperatures were made in the detached
building of the observatory, which was heated for the purpose by a copper stove:
those at low temperatures were made partly in the same room and partly in the open
air outside the building. In Tables X. and XI., in which these experiments are re-
corded, v denotes the angle of deflection with a constant weight at the temperature ¢,
in the experiments at low temperatures; ¢ the inclination; and ¢ the total force,
which is s——#—inc?:iv) with Dr. Lrovp’s needles, and sin v with Mr. Fox’s; ¢/, ¢ and ¢/
denote the corresponding values in the experiments at high temperatures. Then, ¢

¢—¢'

being the coefficient, p=¢ (1—¢ (¢—*#)); and g= 57—z

TasLe X.

Abstract of the Observations made at Toronto to ascertain the value of ¢ for the
needles L. A. and L. B.

L. A.
Low temperatures. High temperatures.
1842 and g / 9 4 ’
1843, t. V. d. 0. 1843. t. v v, ¢
Dec. 10| 290 | —36 370 |75 17-2 | 086509 | Jan. 9. 669 | —36 459 [75 154 |0-86414
Jan. 13.| 318 —36 4149 |75 139 | 0-86433 13.] 544 —36 335 |75 139 |0°86506
13, 320 —36 345 |75 139 | 0°86497
17} 350 —37 17°2 |75 13-4 | 0°86123 17, 618 —36 36°8 |75 13'4 |0°86472
30, 380 —36 388 |75 165 | 0°86487 30.] 654 —37 02:3 |75 16°5 | 0-86284
Feb. 1. 256 —36 24°2 |75 157 | 0:86604 || Feb. 1. 62-3 —386 4141 |75 157 [ 086459
2, 258 —386 317 |75 157 | 086542 2 790 —36 36'8 |75 157 |0°86499
3. 274 —36 395 |75 156 | 086470 3. 802 —36 587 (75 156 {0°86311
4. 370 —36 549 |75 156 | 0°86337 4. 764 —36 446 |75 156 | 0-86431
10, 253 —36 37°0 |75 147 | 086479 1.t 719 —36 476 |75 147 | 0°86387
10, 275 —36 370 |75 14°7 | 0°86479 11.' 64+5 —37 083 |75 14+7 {0-86215
304 —36 412 {75 15°2 | 086451 683 l 0-86398

Hence for L. A. g="000016.
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L. B..
Low temperatures. High temperatures.

1843. t. v. ‘. Q. 1843. . v, ¢, @
Jan.17. 344 | —33 461 75 13-4 |0-87923 || Jan. 17 629 |—33 582 |75 13-4 |0-87814
Feb. 1. 262 —33 351 |75 157 | 0-88026 || Feb. 1. 639 —34 125 |75 157 {0-87715
2. 258 —33 41-1 |75 157 | 0-87976 2] 851 —34 187 {75 157 | 0-87661
3. 278 |—33 306 |75 156 | 088062 3. 804 —34 146 |75 156 | 087697
4.| 875 —34 059 |75 156 | 087765 4. 886 —34 201 |75 156 | 0°87651
10, 277 —~34 04:2 |75 147 1087776 11| 66°1 —34 043 |75 147 | 0-87775
299 —33 47°0 |75 15°1 | 0°87921 745 0-87719

Hence for L. B. ¢='00005.

TasLe XI.

Abstract of the Observations made with Needle F. A. and F. C. to determine the
Coeflicient for the temperature correction.

Needle F. A.
Low temperatures. |High temperatures. Low temperatures. {High temperatures,
Weight. | 1843, Weight. | 1843.
t. . . v’ ¢ v, t. V.

(| Jan. 4] 26-0] 21 09-9| 608| 21 17-2 Jan. 4. 26-2| 26 5%-2| 615| 27 118
4. 28:0| 21 08-9| 56'8| 21 203 4.! 274 26 459 57-1| 27 181
12, 35-2| 21 12:3| 742 | 21 195 12.) 355 27 04:2| 74'8| 27 057
2:0grs. 12, 35°5| 21 21-8| 82:4| 21 256 |25 grs. 12, 35-4| 27 00°3| 80-0| 27 11-3
14.f 306 | 21 09'5| 71:5| 21 321 14.| 29:5| 26 531} 70'5| 27 129
14. 27°01 21 12:6| 61-2| 21 208 14.) 26-0| 26 58-8| 62:1| 27 02°1
16.) 33+5| 21 100 | 72-7| 21 259 16.] 32:5| 27 084 74:8| 27 181
Means..| 30°8| 21 12-1| 67-4| 21 231 Means. .| 30°4| 26 576| 687 | 27 114

Jan. 4. 26°7| 33 05-0| 61-2| 33 17-2

4. 26-2| 33 02:8| 588| 33 185

30 0rs 12. 35°5| 33 216 759| 33 260
o™ 12, 350 33 15-2| 834 33 258 Jan. 12.) 34:9| 46 45°4| 74-4| 46 52+5
| 12. 34°2| 33 14'8 4+0 grs. 12.) 34:0| 46 42:1| 80-3| 47 056
L 16.] 32-5| 33 07-4| 782} 33 156 16.] 34'5| 46 41-4| 82:0| 47 154
Means.. | 31°7| 33 11'1| 71°5| 33 206 Means. . | 34*4| 46 43:0| 78:9| 47 045

Hence, giving the observations with 4:0 grains, half the weight of the observations
with each of the other three weights, we have ¢="000164.
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Needle F. C.
Low temperatures, | High temparatures. Low temperatures. [High temperatures.
Weights. 1843. Weights. 1843.
t. . v, 8 I . . v,
Feb. 2. 24-7| 26 32 | 83-0| 26 36 Feb. 2. 28:0| 34 06 | 88-0| 34 33
3. 32:7| 26 47 | 835| 26 49 3. 307| 34 19 | 87-4| 34 33
. 3. 31:0| 26 38 | 67827 16 |, . 3. 29:5| 33 54 | 70-1| 34 24
2:0grs. 6. 29:0| 26 54 | 82:0| 26 58 ||>0 8™ 6. 29-0| 34 16 | 79-2| 34 30
6. 281| 26 45 | 646| 26 55 6. 28:2| 34 15 | 64:0| 34 30
4.) 28-2| 26 42 | 645 26 42 4. 3144 34 21 | 650| 34 18
Means. .| 28'9| 26 43 | 72:9| 26 527 Means..| 29°5| 34 12 | 756 34 28
Feb. 2. 240 42 45 | 89:0| 42 43
3| 29.1| 42 31 | 872 42 38
. 3. 28:5| 42 37 | 705| 42 35
3-0grs. 6. 29-0| 42 41 | 73:0 | 42 40
6. 281 | 42 43 | 622| 42 47 ||| Feb. 6. 28'5| 19 39 | 82:1| 20 12:0
4. 337| 42 42 | 650 42 56 gr. 6. 27°5| 19 46 | 65:3| 20 03-0
Means. . 28-7’ 42 39‘8‘ 72-8[ 12 432! Means. .| 28:0| 19 425| 787 | 20 075

Hence, giving the observations with 1'5 gr. one-third the weight of those with each
of the other weights, g="00013 ; or, if we reject the observations with 3 grains, which
are much more irregular than the others, g="000175. The value which has been
employed is *00016 for both needles F. A. and F. C.

It will perhaps be most convenient to give a brief history of each needle during
the period comprised by the observations discussed in this memoir; beginning with
F. A. of Mr. Fox’s apparatus, as having been the most extensively employed. The
observations with this needle commenced at Woolwich, as a base station, on the
7th of July 1842, In the transport in which Lieut. LEFroy made his passage to
Canada in July and August, it was employed to give determinations of the Inclination
and Force on all days when the weather permitted. The greater part of these deter-
minations belong to a part of the globe which is not now under consideration, and
will not therefore be discussed on the present occasion; but a continuation of the
series at some stations in Lower Canada, and at several in the United States which
Lieut. Lerroy visited on his way to Toronto, for the purpose of connecting the
base stations of other observers with his own future base station at Toronto, will be
found in Table XII. The deflections obtained with this needle at Toronto on the
26th of October 1842, with the same weights which had been used at Woolwich in
July, gave for the ratio of the total force at Toronto 1:3395 to 1 at-Woolwich ; or
1'838 to 1'372 in terms of the usual arbitrary scale. 'T'wo subsequent determinations,
one with the same apparatus in 1846, and the other derived from absolute ineasures
of the horizontal Force at Toronto and Woolwich, gave each 1'835 to 1'372; these
determinations have been discussed in the introductory remarks, pages 244 to 247,
the result of the discussion being that 1:836 has been finally adopted.

MDCCCXLVI. 2N .
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On the 28th of October, the needle F. A. being put away in its case, a very powerful
bar magnet was inadvertently laid on the top of the case for-a few minutes. Obser-
vations made on the following day (the 29th), compared with those which had
been made on the 26th, showed that the needle had sustained a sensible loss of mag-
netism by this accident. A new series therefore in the determinations with this
needle was commenced on the 29th of October, referring to Toronto as a base station,
at which the value of the force is expressed by 1'836 as before. In November 1842,
F. A. was employed by Lieut. YounecHUssAND, R.A. at four stations in the states of
Ohio and Michigan, and was brought back to Toronto in the same month: the
abstract of these observations is given in Table XIII. In the first three months of 1843
the observations were made in high and low temperatures, by which the coefficient
in the temperature correction was determined ; and repetitions were made on different
days in natural temperatures of the angles of deflection with several weights which
were afterwards employed in the countries to the north. Towards the end of April
Lieut. Lerroy embarked at La Chine in the canoes of the Hudson’s Bay Com-
pany, and commenced a course of observations, which was continued daily with very
few intermissions until his arrival at Athabasca towards the end of September, at the
conclusion of the season of navigation. The observations with F. A. were made by
Lieut. LeErroy himself until the station of the 11th of May at the Trou Portage;
and from thenceforward by Bombardier HENRry, unless where specially noticed in the
column of remarks in Tables XIV., XV. and XVI.; towards the end of July the
performance of the needle was thought to be somewhat impaired, and in consequence,
at York Factory, the terminations of the axles which worked in jewels, as well as the
jewels themselves, were carefully examined with a microscope; the front axle was
found in admirable order, but the polish of the back axle was not good on one side.
The jewels were in good order ; the front jewel was scratched on the face and round
the edge of the cylindrical bore, probably by the end of the axle in mounting the
needle, but the scratches did not appear to enter the bore or affect the bearing points ;
F. A. was continued in constant use until the end of the season, but its performance
was occasionally sluggish and unsatisfactory in comparison with what it had formerly
been, and led to its being only occasionally employed in the following year. On
the return to Toronto at the close of 1844, the observations were repeated with the
weights which had been used in the north ; the performance of the needle on that
occasion was considered to be a decided improvement on former ones, and the
angles of deflection agreed within limits of ordinary error with the angles ob-
served in 1843, before the journey to the north ; showing that the magnetism of the
needle had sustained no deterioration during the interval. The abstract of the
observations with this needle from 1842 to the close of 1844, are given in Tables
XIV,, XV. and XVI.

Needle F. C. had been kept in reserve at the different stations of the Survey whilst
F.A. continued to give satisfactory results. Being examined at York Factory, the
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polish of the axle was found perfectly good, but the back axle had been injured in
shape. A spare axle had been furnished with the apparatus, and appearing per-
fect both in shape and polish, it was fitted to F. C., and observations were made with
this needle at Norway House on the 11th of August 1843, and were repeated at the
same spot on the 7th of September 1844. The magnetisin of the needle appeared
steady, but from some undiscovered cause its performance at some other stations at
which it was tried was sluggish and irregular, so that no satisfactory results were
obtained with it at them. On the return to Toronto, the angles of deflection were
observed with the same weights which had been used at Norway House in August
1843 and September 1844. 'These give an identical value for the increase of the
magnetic force between Toronto and Norway House, to that obtained by the other
needle of the apparatus F. A.; the particulars are given in Table XVII.

In Mr. Fox’s apparatus the angle of deflection with any particular weight is half
the difference of the arcs shown with the weight first on the one hook, and then on
the other hook. The experiment is repeated with the face of the circle both east and
west, and the angle of deflection entered in the Table is the mean of the angles with
the face of the circle east and west.

L. A. and L. B. were the needles on Dr. Lroyp’s statical principle fitted to the
GaMBEY’s circle; at Toronto, in January and February 1843, the observations were
made with them in Table X., by which the coefficient in the temperature correction was
determined ; and angles of deflection with weights inserted in the hole most distant
from the axle were observed for the purpose of supplying a base determination. On
arriving at St. Helen’s, however, the angles of deflection appeared inconveniently
large, and the weights were shifted in each needle into the middle hole, and a new
series of relative determinations commenced. The angles of deflection having been
observed on the same day at St. Helen’s with the weight both in the middle and in
the outer hole, the second series become thereby connected with the former; but the
advantage of the frequent repetition which had been made at Toronto as a base
station was impaired, inasmuch as the connection of the second series commencing
at St. Helen’s is established by a single observation only in each position of the
weights. On arriving at Fort William at the end of May, it was found necessary
again to change the weights, because the view of the part of the circle opposite to
which the needle rested was interrupted by the cross bar which supports the agate
planes. In the case of L. B., the weight was now replaced in the hole in which it had
been used at Toronto, and the connection of the subsequent observations with the
original base station was thereby fully restored. In the case of L. A., a new weight
appears to have been chosen, and as observations were made at Fort William both with
the old and the new weight, the two series with this needle,—viz. before and after
the change of the weight at Fort William,—bave that station common to both. From
the time of the embarkation in the Hudson’s Bay Company’s canoes at La Chine,

2N2
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on the 30th of April, L. A. was in constant and L. B. in occasional use. This con-
tinued until the 20th of June at Rat Portage, when the circle was accidentally thrown
down, and the axle of L. A., which was mounted at the time for observation, was
bent. The injury which the circle had received was repaired a few days afterwards
at the Red River settlement ; an endeavour was made to straighten the axle of the
needle, and with so much success, that observations were occasionally made with it
at subsequent stations ; the same weight was used as before, but the angles of deflec-
tion were of course not comparable with the preceding ones.. L. B. was now taken
into daily use; and as in this needle the weight was the saume as at Toronto and in
the same position, the observations continued for some time forward to be directly
referable to the base observations at Toronto. On arrival at York Factory the angles
of deflection were again found to have become inconveniently large: a new weight
was substituted, and continued in use until the 8th of August at Norway House,
when the position of the weight was again changed, the angles of deflection in both
positions being however observed : Norway House is thus a station common to three
of the four series with this needle, and is itself directly connected with Toronto by
one of the series. Observations with L. B. were continued to the close of the naviga-
tion in 1843, but were not resumed in 1844 with either of the Lroyp’s needles.

Under the circumstances which have been narrated, the course which has appeared
to be best suited for the deduction of the variations of the magnetic Force resulting
from the observations with L. A.and L. B., has been to ascertain, in the first instance,
with as much precision as possible, the ratio of the magnetic force at Norway House
to that at Toronto, and to regard Norway House as a base station for those series
with L. A. and L. B., which are directly connected with it. By this means the only
remaining unconnected series with Lroyp’s needles is that with L. A. between St.
Helen’s and Fort William ; and this series has been connected with the others, by
obtaining in a similar manner the value of the Force at Fort William as a base sta-
tion from the observations with all the other needles.

For the increase therefore of the total Force between Toronto and Norway House
we have the following determinations by three independent methods : viz.—

}. By Mr. Fox’s Method and Apparatus.

Needle F. A.—The first and apparently the best comparison with this needle is
furnished by the angles of deflection observed with weights from two to four grains
in natural temperatures at Toronto, on different days in January, March and April
1843, before Lieut. LEFroY’s departure to join the Hudson’s Bay Company’s boats,
and the angles of deflection observed with the same weights at Norway House on the
13th July following ; the observations will be found in Table XIV. From this com-
parison we have the force at Norway House = 1-0196 to 1 at Toronto.

For a second comparison with this needle we may unite the whole of the deflec-
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tions observed with the weights at Toronto at different times between October 1842
and December 1844 (Tables XIII., XIV. and XVI.), and the whole of the deflections
observed with the same weights at different times at Norway House, viz. on July 13,
1843 ; August 7, 8, 9, 1843 ; and September 7, 1844 (Tables XV. and XVI.). From
this comparison we obtain the force at Norway House = 1'0171 to 1 at Toronto;
and we may consider the mean of these two determinations, or 1-0184, as the result
with F. A. '

Needle F. C.—By combining the angles of deflection observed with this needle at
Norway House, with weights from 1'5 to 3'5 grains, on the 11th of August 1842
after the new axle had been applied to it, and repeated on the 7th of September
1844 with very small variation in the results,—with the angles observed with the
same weights and the same axle at Toronto on the 14th and 17th of December 1844,—
we obtain the Force at Norway House = 1'0184 to 1at Toronto; which is precisely
the same result as that deduced by needle F. A. The cbservations will be found in
Table XVII.

We may therefore regard 1'0184 as the ratio of the Force at Norway House to
unity at Toronto by Mr. Fox’s method.

2. By Dr. Lroyp’s Method and Needles.

L. A.—In consequence of the accident which befel this needle on the 20th of June
1843, on the route between Toronto and Norway House, the connection of the series
was broken, and we can derive no aid from it for the present purpose.

L. B.—With this needle we have the deflections in natural temperatures at Toronto,
in January and February 1843, in Table X., and with the same weight at Norway
House on the 12th of July in the same year, in Table XXII. From this comparison
we obtain the force at Norway House = 10232 to 1 at Toronto. When Lieut. LErroy
visited Norway House in August of the same year, the observations with this weight
do not appear to have been repeated ; it had been considered expedient to change
the weight employed in deflecting the needle at York Factory, and as the angles
both with the old and new weights were observed at that station, and as nearly
under the same circumstances as possible, we are furnished with the means of com-

. . SV . . .
puting the equivalent value of Eiﬁ(%—- ) for either weight at any other station, where

one of the weights only may have been employed. If then we compute this value for
the old weight, from the angles with the new one which were observed at Norway
House on the 7th, 8th and 11th of August 1843 (Table XXIII.), we obtain a second
comparison with the original angles of deflection at Toronto, which gives the force
at Norway House =1'0185. The indirect process by which this last determination is
obtained is to a certain degree a diminution of its value. On the other hand, it
represents observations repeated on three different days at Norway House, whereas
the first determination is from the observations of a single day only. Not feeling
confident that either determination is entitled to a decided preference over the other,
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I have regarded the mean, 1':0208, as the most satisfactory result which I am able to
derive from the observations with this needle at Toronto and Norway House; and
therefore as the result by Dr. Lroyp’s method.

3. By absolute measures of the Horizontal Force.

The value of the horizontal force in absolute measure at Norway House is given
by Lieut. LEFroy at 2:1742, derived from the experiments with two magnets in July
1843, and with three magnets in September 1844, Table XXXVIII.

The Inclination observed at Norway House in 1843 and 1844 is 81°09"8. Hence
the total magnetic force at Norway House =1415 in absolute measure.

At Toronto we have the horizontal force 3:535 by the experiments with the three
survey magnets in January, February and March 1845, Table XXXVIII. The Incli-
nation at this period, taken to the nearest minute from the observations at the obser-
vatory, made twice in each week, is 75° 14. Hence the total magnetic force at To-
ronto at that period was 13:87. If therefore the total force at Toronto be taken as
unity, the ratio at Norway House is i;—:;?=1’0205. It is right to notice that the
value of the total force at Norway House would be altered 0027, and the ratio of
the force at Toronto and Norway House ‘0019 by a correction of 1’ only in the ob-
served dip ; and that the uncertainty which must attach to a determination of the dip
made with a single instrument, even under the most favourable circumstances, taking
into account both the possibility of constant errors, and the probable observation error,
can scarcely be deemed so small as 1'.

Collecting then in one view the results of the three methods, we have the ratio of
the total Force at Norway House as follows :—

By Mr. Fox’s method . . . 1'0184 to 1 at Toronto.
By Dr. Lroyp’s method. . . 1:0208 to 1 at Toronto.
By absolute measure . . . 1:0205 to 1 at Toronto.

As there do not appear sufficient grounds to assign a decided preference to any
one of these results over the other two, and as, moreover, they are much more accord-
ant with each other than might reasonably have been expected, we appear to be justi-
fied in taking 1°020 as probably a very near approximation to the true ratio of the
total magnetic force at Norway House to unity at Toronto. Ifthe Force at Toronto
be taken at 1'836 in the arbitrary scale, then the value of the force at Norway House,
in terms of the same scale, is 1°873 : which has been considered the value whenever
Norway House has been used as a base station. '

For the ratio of the total Force at Fort William we have the result of the two series
of observations with F. A. at that station on the 29th of May 1843, one by Lieut.
Lerroy and the other by Bombardier Henry, with the same weights which bad been
used at Toronto in the early part of the same year (Table XIV.); these give the value
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of the Force =1'867. We have also the observations with L. B. on the same day
(May 29th) at Fort William, included in the same series with the observations of the
12th of July at Norway House (Table XXII.); from these we have the Force at Fort
William =1'864. The mean of the two determinations is 1:8655 ; which has there-
fore been taken as the value whenever Fort William has been used as a base station.

Tables XVIII. to XXIV. contain the several series with needles L. A. and L. B.,
arranged according to the base stations to which they respectively refer. The angles
of deflection in these tables are always a mean of the angles in four different posi-
tions of the needle and circle; i. e. with the face of the circle turned towards the
east and towards the west, and with the needle reversed on its supports so that each
end should rest alternately on the opposite plane.

Since Lieut. LEFroy’s return to Canada from the Hudson’s Bay territories, Gam-
BEY's circle has been supplied with a second pair of statical needles on Dr. Lroyp’s
principle. These needles were used in 1845 by Lieut. YouncHusBanp, R.A,, at four
stations in.Canada, and by Lieut. LErFroy at six stations in Canada and the United
States ; the observations are contained in Tables XXV. and XXVI.

TaBLe XII.—Observations on the Magnetic Force with Fox’s Needle F. A., made by
Lieut. LEFroy in 1842 between Woolwich and Toronto.

Angles of deflection with &
Station. 1842, weights of ég Intensity. Remarks.
2:0 grs. | 25 grs. | 3°0 grs. =
Woolwich ....| July 727 30035 29-1/4% 00-9| 58-5| 1-372 | Base station.
Quebec ...... Sept. 1.[ 20 20-1| 25 45°8( 31 34+5|74 1-829 | Royal Artillery Barracks.
Three Rivers.. 6./ 20 230/ 25 40831 31°4/66 | 1828 | Mr. BeLL's Garden.
Sorel ........ 8./20 308/ 25 57°6/31 36°1/61 | 1-817 | Bank E. of the Roman Catholic Church.
Kingsey ...... 10.| 20 35826 00-3/31 47-8/60 | 1:810 | Captain Cox’s Garden.
Stanstead .... 12./20 386,26 06°1/32 06:1/60 | 1-801 | &rarden of the Hotel near the Church.
St. Helen’s. . .. 16./ 20 325/ 25 51731 48-3| 59 1-813 | 100 yards S.S.W. of the Barracks.
New York .. .. 26./21 01-6| 26 46-0| 32 39-2| 71 1771 | Lunatic Asylum, Manhattanville.
‘| Providence.. .. 28,/ 20 458/ 26 39°1| 32 32:2| 75 1-783 | Steam-boat landing.
Cambridge....| Oet. 3./ 20 50°7) 26 345/ 32 30-1/63 | 1779 | Garden of the Observatory.
Philadelphia .. 6./ 20 31'1/ 26 19-7| 32 22-2/62 | 1795 | Girard College.

. ] . . . Washington’s Monument N. 42°E.
Baltimore . ... 8./20 51:6)26 22-2|32 26562 | 1-784 { distant 400 yards g
Washington .. 10./ 20 54-8/ 26 38°1|32 41-1/63 | 1°774 | In the grounds west of the Capitol.
Priuceton .... 14./20 53-0/ 26 23-1|32 18:0/62 | 1-785 | Field 200 yards east of the College.
Newhaven .. .. 18./ 21 00+5/ 26 33'5/32 39:4/67 | 1:775 | In an open space in Grove Street.
West Point. . .. 19./ 20 32+8/26 03-6| 31 44-5/ 54 | 1'809 | Professor BArRTLETT’S Garden.
Albany ...... 21./ 20 38926 12-0/ 32 005/ 55 | 1:799 | Hill between Orange and Patroon Streets.
Toronto .. .... 26./20 12:3| 25 34-8|31 19°7| 57 1838 | Magnetic Observatory.

Note.—The Force at Toronto having been finally taken at 1:836 (p.244t0247), the values given in this Table for
the stations in Canada and the United States require to be diminished by *002, and have accordingly been so dimi-
nished in Table XXVII., in which the several determinations with the statical needles are collected in one view.
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TasLe XIII.
Observations with Needle F. A., by Lieut. Youncuussann, R.A., in November 1842.

MAGNETIC SURVEY IN NORTH AMERICA.

Angles of deflection with 8
Station. 1842, weights of ;’33‘;% Intensity. Remarks.
1-5gr. | 20 grs. | 25 grs. &
o ’ o 7 o /7 I3
Oct. 29. 21 146/ 27 00-5/'33 11:6| 53 . S
Toronto .. .. { Dec. 30, 21 18527 08-0| 33 08-2 43 }» 1-836 | Base station.
Cleveland ....| Nov. 3./21 34:4/not ob-|33 583 56 | 1:807 | Inland from the Wharf.
served.
Detroit ...... 4,121 23-4|27 123/ 33 25°8| 47 | 1826 | 40 yards from the Wharf.
S.ManitoulIsland 7021 15°5/26 558132 550\ 54 | 1:846 | 40 yards from the Wharf.
. 15,021 26+7|27 14°1) 33 26-4| 47 . s
Chicago .... { 16, 21 297 27 127/ 33 25-1| 47 } 1-823 | Dr. ELpriDGE’'s Garden.
TasLe XIV.

Observations on the Magnetic Force with Fox’s Needle F. A., between Toronto and
Norway House, from January 1844 to July 1844.

Angles of deflection with weights of & . Intensity.
£ 8
ion. . 89 rks.
Station 1843 20 grs. | 25 grs. | 3:0 grs. | 35 grs. | 4°0 grs. &S g8 lo;%rgté) Hema
(| Jan. 4./ 21 099/ 26 522 33 05-0|...... |. c 0] 26
4/21 08826 459,33 02:8...... |...... 27
12,21 12:3/27 04233 21°6|. . .... 46 454 36
12,21 21°8 27 00333 152 ...... 46 42°1| 35
1200 | 33 148/.. ... ...... 34
14,021 094/ 26 53<1| .. ... |......|...... 30
Toronto ............< 14,021 126/26 588/ ...... |..c.u | .... 27
16./ 21 10°0 27 08:4{33 074|...... |46 41-4] 34
March 8. 21 14-7| 27 166/ 32 59-7| 39 34-4| 46 42'5| 60
8. .. ... 27 16°1/33 06°1].... .. 46 42:1| 59
9..21 17:6|27 06-1/33 050|...... 46 42-7| 60
April 6. . ... .. 26 57:6) 33 06-0| 39 22-0/ 46 57-9| 46
L 7 27 08333 12:0| 39 24-5] 46 530 59
Mean. . |21 13°0| 27 02-3/ 33 087| 39 27'0‘ 46 45°9| 46 l 1-836 ‘Base station.
St Helen's............ April 25.) 27 21:9|33 21-4/39 589|...... 54 | 1-821
Isle dUrval .......... 30.! 27 27-2|33 37-0| 40 30-9|47 550 47 | 1:805
La Combes .......... May 2. ...... 26 44-2| 33 232/ 39 43547 05'4| 48 | 1'833
Pt aux Chénes .. ...... 3. 27 47:233 47-7/40 43-0 47 548 56 | 1:800
Foxes Point .......... 4., 27 10-3/ 32 56:0/39 35-2|46 42-2 50 | 1837
Chat Falls ............ 6. ..... 26 49-1/33 03839 152/ 46 33-6 53 | 1:846
Grand Calumet .. . . .... 70 27 24:9/33 29:6/40 01-4/47 05-1] 74 | 1826
Fort Coulonge ...... .. 8....... |26 472/ 33 01-8/39 31-0/47 10-5| 55 | 1841
Pte Baptéme .......... 9. . ... 27 22233 24°1/ 40 00-2 47 13-4 57 | 1822
Deux Joachims Portage. . 100 .. .... |27 22033 31-8/40 02-746 569 74 | 1827
Trou Portage. ... ...... 1110, |27 07533 12:6/ 39 36+7|46 483 80 | 1'842
Little River ..... e 12.21 10-7|27 101/ 32 47-6/39 49-6|46 23-2| 78 | 1'836
L. du Grand Vase...... 13, ... .. 26 44:0) 33 029\ 39 537/ 47 086| 72 | 1843 |
Ricolet Falls.......... ) 26 2140 32 558! 38 31-4]45 442 61 | 1871
Pte au Croix .. .... cers 16.,...... 26 14:6{ 32 52-7| 39 40646 35+4| 49 | 1-852
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TaBLe XIV. (Continued.)
Angles of deflection with weights of & . |Intensity.
o £ »
Station 1843. 2:0 grs. | 2:5 grs. | 3:0 grs. | 3'5 grs. | 4-0 grs. 5 g 30;?;;2 Remarks.
Lake Huron ... ...... May 17.] ...... 27 10-333 13339 17-2|46 516 55 | 1838
Snake Island .... ..... 18 ...... 27 39°5/33 13°0/39 58246 337 68 | 1:829
Tessalon Point ........ 19. ... |26 498/ 32 22-7|39 382/ 46 12:3| 69 1-860
Pointe aux Pins. . .. .. .. 20, ...... 26 37:2|32 09-3/39 29-2/46 16-4| 70 | 1-867
Pte au Crépe.......... 2L} .. ..., 26 00-4| 31 306/ 38 04-8/ 44 36-7| 73 1-910
Fort Michipicoton,. . .. .. b 26 29532 56-9| 38 57:8/ 46 37-1| 40 | 1-851
Otter Island .......... 24, ...... 27 32:5/34 06:0/ 40 438/ 49 08'7| 52 1-790
PicFort.............. 25, veienn 27 14+5/33 06-4| 38 52-5| 47 22+9| 66 1-841
Terreplatte ... P 27 06432 28:4/39 216/ 45 42'5| 45 1-853
Pointe Tonnerre ...... 28 ... 25 56531 58338 20°8/46 19-9| 58 | 1:890
Fort William . . . 29. .| 26 40-4|32 22-8|38 51:8/46 05-0| 73 1-867
Fort William.,........ 27+ 1 N 26 33:3/32 37°8/39.11-0| 45 48'3| 63 4 L.
Portage Ecarté .. .. ... | June g, ...... 26 38°6|32 40-8|39 26°8|46 14-9| 48 | 1852
Chien Portage ........ 3 I 26 31°9/32 27-7/38 451/ 45 43:9| 47 |  1'868
Prairie Portage .. ...... 5 eaeenn 26 38:2/ 32 43-1/39. 036/ 46 09-1| 56 1:859
Savannah Portage. . .. .. 6. vvonus 26 42-6|32 39-8|38 51-2/45 529 65 | 1:866
French Portage. . y A I 26 40-3| 32 42:3/39 00-5(46 04:5 60 | 1861
Portage des deux R1v1eres 8 cevien 26 32:0/32 32:1/39 04:0| 46 04-2| 57 1-864
Lac a la Crosse. - 10 ...... 26 39:0/32 39:0/39 166/ 46 11-1| 61 | 1-859
2nd Portagefrom dltto 11| ...... 26 53-4/32 53939 07-7/46 163 69 | 1855 L.
Sturgeon Lake ........ 12, ...... 26 34:8/32 31+8/39 10:1/ 46 048 68 1°866
Lac la Pluie .......... 13 covnt 26 325/ 32 49-8/39 02546 02-8| 55 1-861
Fort Francis .......... 14 .. ..., 26 508/ 32 50:3|39 24-8/46 05-9| 62 1:853
Rainy River .......... 16 ...... 26 16+3/32 03-0{ 38 22:0| 45 26-3{ 64 | 1890
Lake of the Woods .. 17 eeeens 26 36+6/ 32 36-8) 38 59:6|45 52:2| 67 | 1871
Lake of the Woods .. .. 18 ...... 26 44-4/32 480/ 38 588/ 46 20:0| 82 1864
Rat Portage ....... 20, ...... 26 48-2|32 47-2|39 18546 07:6) 67 | 1-858
Winnipeg River........ 22. . 26 239/ 32 30°7|38 50°4/ 45 383| 71 18771 L.
Slave Portage 23 oo .. 26 347/ 32 44:3/39 21:3/46 16-3| 87 | 1-867
Fort Alexander. . .. 25 veeann 26 505/ 32 47-4|39 35346 057 78 | 1:857
Lake Winnipeg . . ...... 26 vorrns 26 38632 37-0|39 05546 11-3| 80 | 1867
Upper Fort Garry...... 29, vuuun. 26 39:4|32 389\ 39 17546 12:2| 72 }1,861 L.
Upper Fort Garry...... Juiy 3. ...... 26 51-2/32 40-8/39 137,46 07-7| 84
Mouth of the Red River. 4.0 .. 00 26 44-6/32 42:9|39 07:0|46 06-5| 66 ) 1-861
Lake Winnipeg.. ...... 5 e 26 42-8|32 42-2/39 07-2/ 46 20:9) 66 | 1859
Lake Winnipeg........ 6. .uun. 25 532/ 31 44-2|37 56-4|44 49-8| 61 1+909
Lake Winnipeg .. .. T eeenn. 26 19931 46+1/38 02-5| 44 46-0| 69 1:904
Lake Winnipeg . . -..... ] 26 154/ 32 20°4| 38 16:6/ 46 25-0| 66 | 1:880
Lake Winnipeg R 10 ...... 26 08-9| 33 04:3| 38 473/ 46 289| 65 } 1-862
Lake Winnipeg .. .. .... 10/ ...... 26 45933 04-2/39 28-4| 45 52:5 71
Norway House ........ 13. 26 41-0|32 14439 08-3| 45 36:9| 70 ) 1:872

Commencing with the 12th of May at Little River, these observations were made by Bombardier Henry, R.A.,
except where L. is inserted in the column of remarks,

MDCCCXLVI.

[
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Tagre XV.

Observations on the Magnetic Force with Fox’s Needle F. A., between Norway House
and Athabasca, from July 1843 to October 1843 ; observer, Bombardier Henry, R.A.

Angles of deflection with weights of - Intensity.
Station. 1843. £rmo- Remarks.
2:0 grs. | 25 grs. | 30 grs. | 35 grs. | 4°0 grs. meter. Eolf%g%o '
o / / o s o / / o
July 13 .. 26 41-0/32 14-439 08:3 45 369| 70
Aug. 7.20 453126 41-9/ 32 45-9| 39 089 45 571 78
Norway House ... % 8120 598 26 30-3/33 176/ 30 200,45 5677 82
9./ 20 35726 532 32 56-8| 39 24-1| 46 311} 85
Mean |20 456| 26 44-3: 32 48+7| 39 15-3i 46 005\ 79 | 1873 | Base.
Long Portage. . ...... | July 20, ...... 26 52-4/ 32 194/ 38 481/ 45 404 64 1880
Long Portage.......... Aug. 2. ......|26 500/ 32 22939 41‘9| 45 453] 71
White Earth Portage ..| July 21.] ......|26 47:0/32 005/ 39 34-2 46 587 81 1-869
White Earth Portage o 3L ... 27 1147/ 32 23-1) 38 46-2| 46 292 59}
Shamatawa. . . .. 22 ......126 439/ 33 352/ 39 568 47 096} 63 1-862
Shamatawa. . e 284 civnnn 26 32:5/32 575/ 38 19:9|45 577 70}
York Factory. e 24, ...... 26 573/ 32 303 39 05°0,46 59-1) 70| 14857
York Factory.......... 25 ceeen. 27 130/ 33 16°5| 39 44+1\45 55:0[ 56 [
Hill River ............ Aug. 1) ...... 26 42:0/32 31:6/ 39 06°1/45 570 66 1-875
Oxford House ........ 3. ......126 56632 01-3|38 35°4/45 11'3| 66 1°889
Windy Lake .......... 4. ......]26 20-4|32 30-8/39 17:8/46 075 76 1-870
‘Whitefall Portage ...... 5 viunn. 26 41°4/32 32:2/ 39 193/ 45 453 82 1879
Hairy Lake .......... 6. 21 006/ 27 01932 54:1|39 18+9|46 099 73 1861
Lake Winnipeg ........ 140 ...... 26 497/ 32 51:2| 38 460/ 46 059 70 1-872
Grand Rapid.......... 15 «onne 26 54-9| 32 29+6/ 38 479,46 076 67 1-874
Cross Lake,,.......... 16, «..... 26 38-4/32 33+8/38 516/ 46 20°7] 68 1875
Cedar Lake .......... 18 .. .. .. 26 510/ 32 22:6/39 290,46 15°0| 74 1-871
Cumberland House .... 23 eornnn 26 56+9|32 354/ 39 24-4/46 127 62 1-865
Cumberland House .. .. 24 ...... 26 45432 336/ 39 22-4/46 128 55
Beaver Lake . P 26, ...... 26 42-3/ 32 50438 37-7|46 41-1| 64 1869
Portage des Epmettes .. 27 ......126 33332 350/ 39 02-4/ 46 18:8| 56 1-871
Frog Portage .......... 29, oo.. .. 26 286/ 33 17°1|39 234/ 46 49-4| 58 1-857
Little Rock Portage .. .. 31 ...... 24 480/ 30 28735 54-1/43 01-4] 64 1-995
Great Devil's Portage .. | Sept. 1) ...... 26 43-2|32 39°6|39 119/ 46 57-0[ 72 1875
Great Devil’s Portage .. Ly ... 26 00°3| 32 42-1| 38 40-0| 46 32:6) 67
Pine Portage.......... ) I 26 00-3|32 421/ 38 400/ 46 326 67 1-884
Snake Rapid .......... 4. ...... 26 22:0/32 43'3| 38 40°4|46 40-0 54 1874
Portage Somnante .. .. .. YA P 26 394/33 01-2/ 39 12146 50-1] 52 1:858
Isle ala Crosse ........ 9 ...... 26 38:2| 33 12-2| 38 568 47 20-7| 64 1-857
Isle ala Crosse ........ 9 et 26 42+5/33 18238 57-0/47 186/ 70
Buffaloe Lake.......... 13, ...... 26 58533 16°0/39 050(...... 54 1:854
River de la Loche.. .... 14, ...... 27 217134 04-8/40 09:0; 47 209 70 1-826
Portage de la Loche .. .. 16, ...... 26. 54°4/ 33 11°8/40 02:8/48 148 60 1-8356
Clearwater River ...... 19, .. ... 26 56633 136/ 39 12946 30-3| 44 1-850 .
Pierre au Calumet...... 200 seven. 25 20°3131 33637 14-1| 44 46°6] 55 1-938
Pointe Brulée. ... ...... 2L} ...... 27 1645133 11°5| 38 328/ 46 358 43 1-852
Athabasea .. .......... 25 ceunen 27 06+0|33 43439 53'8/47 39°1| 44
Athabasea ............ 26, ... ..|27 03333 28'0|39 589/ 47 52:3| 44 1-828
Athabasca ...... e Oct. 9. ...... 26 48+7/ 33 45739 555/ 47 345 36
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TasrLe XVI.

Observations on the Magnetic Force with Fox’s Needle F. A., between Athabasca and

Toronto, from July 12th, 1844, to December 17th, 1844 : Observer, Bombardier
Henry, R.A.

Angles of deflection with weights of . Intensity.
Station. 1844, Temp.
2:5 grs. | 3'0grs. | 3'5grs. | 40 grs. | 45 grs. Toronto=1-836.
Toronto Dec. 14/ 26 526 33 18439 16+6] 46 39-2{54 256 41
""" Dec. 17./ 26 40-8 33 024/ 39 13-7| 46 42154 33-1] 32

Mean. . |26 46+7| 33 104/ 39 15-2{ 46 45°5| 54 29-3| 365 1-836
I

Fort Vermilion. . ..| July 1227 20133 51:3/40 07-0, 47 448/ 56 10-7| 68 1-811
Fort Dunvegan .. 23. 27 06°6| 33 47-8/ 40 155/ 47 57-1| 56 03-4| 54 1-809
Fort Edmonton .. | Aug. 17./27 19°7| 33 47-2 40 03:0| 47 21-5|55 260 - 38 . 1-809
Cumberland House 30. 26 37°0, 32 56-8/ 38 59:0| 46 24-9| 54 06:2| 61 1853
Norway House. . ..| Sept. 7.26 22932 54°3|38 53:6/ 46 29-2| 54 096 . 60 1:858

TasLe XVII.

Observations on the Magnetic Force with Fox’s Needle F. C., between Norway House
in August 1843, and Toronto in December 1844.

Angles of deflection with weights of =
Station. 1844, g
15 gr. | 2:0 grs. | 25 grs. | 3:0 grs. | 3-5 grs. =

Intensity.

Toronto=1-836.

{ Dec. 14./ 19 43:6| 27 23-0/ 34 48-5| 43 42-4|53 568|140

Toronto ...... Dec. 17.19 47°1|27 17-7| 34 47-5| 43 42553 550,32

Mean. .| 19 45°3| 27 20°4| 34 48°0) 43 42-4‘ 53 55°9|36 1:836 Base station.

1843. -

Norway House....| Aug. 11.| 19 32:2| 26 54:5| 34 12-0|42 39+3 52 33~0'56
1844,
Norway House.... Sept. 7.19. 33826 50°3| 34 20:0| 43 09°4| 52 11:3/56

Means. . |19 33:0| 26 52-4| 34 16'0] 42 54:3|52 22-1/56 1-870

202
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TaBLe XVIII.—Observations on the Magnetic Force with Lroyp’s Needle L. A., from
St. Helen’s (in Canada) to Fort William, in April and May 1843.

Stati 1843 Angles of Inclinati ntenely: Remark
S . . : . B arks.
ation - deflection. | Temp. |[nclination S emarks
- May 29. — 9 377 | 70 | °
Fort William ... .. .. { May 291 = 8 807 10
Mean..|— 9 394 | 63 |78 10 18655 | Base station.

St. Helen's . ... ........ April 25/ —15 06:1 | 60 |77 055 1-826
Isled’Urval...... e sens © 30, —16 269 45 |77 2141 1-817
LaCombes.....ooeue.. May 2. —14 356 | 49 |76 50-6 1-829

Pte aux Chénes ........ 3. —17 100 | 49 |76 554 1-810

Point Aylmer.......... 5/—15 058 | 52 |76 410 1-825

Fort Coulange ........ 8., —12'138 | 53 |77 297 1-847

Deux Joachims Portage. . 10., —14 049 70 |77 038 1834

Trou Portage.......... 11, —13 245 | 87 |77 244 1:840

Little River .......... 12. —13 126 | 69 |77 285 1-841

L. du Grand Vase...... 13, —12 052 | 86 |77 21+7 1-849

Lake Nipissing ........ 14. —13 480 64 |77 095 1-836

Ricolet Falls .......... 154 — 9 157 | 60 |76 454 1:870

Pt au Croix .......... 16+ —11 41-0 50 |76 313 1-852

Lake Huron .......... 17+i —12 57-3 51 |77 056 1-843

Snake Island .......... 184 —13 41:2 | 68 |77 055 1-837

Tessalon Point ........ 191 —12 423 | 52 |76 593 1-844

Pointe aux Pins........ 20 —11 02+4 70 |77 134 1-858

Pointe au Crépe. ... .... 214 —12 47-4 63 |77 115 1-844

Michipicoton .. ........ 23| —10 26-4 | 46 |78 06-3 1-859

Otter Island .......... 24+ —18 20-8 51 |79 436 1-812
PicFort.............. ) 25| —11 466 58 |78 458 1-851
Terreplatte............ 27 —11 026 | 48 |78 536 1-855

Pointe Tonnerre ...... 28 —10 027 | 55 |78 232 1-862

TasLe XIX.—ODbservations on the Magnetic Force with LLoyp’s Needle L. A., between
Fort William and Rat Portage (where the needle met with an accident) in the
months of May and June 1843.

Intensity.
Station. 1843. dA:Agelstsigﬁ. '1;:,21;:: Inclination, | Remarks.
. ’ Toronto =1'836. | -
o / o ° ’
— May 29.| —17 096 | 53
Fort William .......... { y 29.| —17 099 53
Mean ..| —17 0975 53 {78 10 18655 Base station.

Portage Ecarté .......... June 2.|—18 382 52 |77 135 1852
Chien Portage .......... 3.| —17 41-4 | 47 |78 268 1:863
Prairie Portage .. ...... .. 5. —18 344 | 53 |78 262 1-857
Savannah Portage ........ 6. —16 524 | 60 |78 218 1869
French Portage.......... 8. —18 016 | 60 |78 20-4 1-860
Portage des deux Riviéres. . 9.| —17 41-8 | 58 |77 494 1:861
Lac ala Crosse .......... 10.| —17 419 | 58 |77 5140 1-861
24 Portage from the Lake .. 11.| —18 275 | 72 |77 40-1 1:855
Sturgeon Lake .......... 12.| —18 082 | 66 |77 448 1-857
Lac la Pluie ........ e 13.]. —18 125 | 60 |77 479 1-857
Fort Franeis ............ 14.| —17 483 | 63 |77 280 1-859
Rainy River ............ 16.] —11 206 66 |77 574 1+906
Lake of the Woods ... .. 17.1 —17 272 | 65 |78 037 1:863
Lake of the Woods ...... 18.| —19 516 | 79 |78 167 1847
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TasLe XX.

Observations on the Magnetic Force with Lroyp’s Needle L. A. (after the axle had
been straightened), between Upper Fort Garry on the 3rd of July 1843, and Lake
Winnipeg on the 14th of August 1843.

Intensity.
Inclination,|———————— Remarks.
Toronto =1-836.

Angles of | Tempe-

Station. 1843. deflection. | rature.

July 12.| — § lé‘S 68 e’
13.| — 9 319 76
=11 175 80
.| —11 494 84
o —10 454 56

Norway House ....

™™
B
<
aq

—

—© ©

Mean..| —10 31-4 | 73 |81 098 1-873 Base station.

Upper Fort Garry ....|July 3./ —12 456 | 78 |78 178 1-857
Lake Winnipeg...... 10.| —11 36:0 | 69 |80 055 1866
Long Portage........ 20./— 9 180 | 87 , .

Long Portage........ Aug. 2. — 9 130 71} 82.139 1:880
York Factory........ July 24.| —18 467 | 80 a am. .

York Factory........ 25.| —18 077 73} $3 47°0 1-848
Oxford House ......|Aug. 3.| 11 480 | 60 |82 388 1-869
Windy Lake ........ 4. 11 190 71 |81 570 1-870
Whitefall Portage .. .. 5. 13 470 | 79 |81 47°9 1858
Old Norway House .. 12.| 10 350 | 65 |80 454 1-872
Lake Winnipeg ...... 14.| 13 53:0 | 64 |80 168 1-853

TasLe XXI.

Observations on the Magnetic Force with Lroyp’s Needle L. B., between St. Helen’s
in Canada on the 25th of April 1843, and Fort William on the 29th of May 1843.

Angles of | Tempe- Intensity.
Station. 1843. deﬂ%ction. ratu}r)e. Inclination. |— Remarks.
Toronto =1-836.
Fort William . ... .. .. May 29.| — 3 259 | 86 |78 10 18655 | Base station.
St. Helen’s.... ...... April 25.| —11 007 | 60 |77 055 1-812
Isled’Urval.......... 30.| —13 152 | 45 |77 211 1796
Foxes Point ,.......|May 4.|— 9 050 | 51 |76 353 1-827
Chat Falls .......... 6.|— 8 340 | 50° |75 16°1 1-835
Pointe aux Pins...... 20.| — 4 286 70 |77 134 1-861
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TasLe XXII.

Observations on the Magnetic Force with Lroyp’s Needle L. B., between Williams-
burg in Canada on the 20th of April 1843, and York Factory on the 25th of July
1843.

Angles of | Tempe- Intensity.
Station. 1843. | geeerion. | ratuve. |Inelination)————— | Remarks.
Toronto=1-836.

Norway House ...... July 12. —39 160 70 |81 098 1-873 Base station.
Williamsburg .. ......|April 20.] —34 23:0 | 55 |76 300 1-841

St. Helen’s....ovvn e 25.| —36 067 52 |77 050 1:831
Fort William ........|May 29.| —34 081 | 55 . .

Fort William .. ......|  29.|—34 035 | 56|78 100 1864
Fort Francis ........ June 14.| —35 182 | 57 |77 280 1-846
Rainy River ........ 16.| —31 084 | 68 |77 574 1890
Upper Fort Garry ....[July 3.|—34 185 | 78 |78 17-8 1867
Mouth of the Red River 4.| —34 375 | 64 |78 326 1-866
Lake Winnipeg . . 5.| —35 503 | 70 |79 11-8 1-866
Lake Winnipeg .. .. .. 6.| —30 11:1 | 59 |79 380 1-915
Lake Winnipeg .. .... 7.|—381 265 | 67 |79 283 1-904
Lake Winnipeg ...... 10.[—37 101 | 66 |80 055 1-869
Long Portage........ 20.| —41 157 | 87 |82 139 1-881
White Earth Portage. . 21.) —47 170 | 84 |83 03-0 1-857
Shamatawa....ee.. .. 23.| —48 220 64 |83 360 1-863
York Factory........ 24.| —50 166 | 85 . .

York Factory....... . 25.| —50 44-8 | 47|83 470 1853

TasLe XXIII.

Observations on the Magnetic Force with Lrovp’s Needle L. B., between York Fac-
tory on the 26th of July 1843, and Norway House on the 11th of August 1843,

Intensity.
Inclination. |——————— e Remarks.
Toronto =1+836.

Angles of | Tempe-

Station. 1843. deflection. | rature.

Aug. 7 +13 390 | 77
Norway House .... +12 390 | 81
1 1 +14 450 58

Mean..| +13 41:0 | 72 (81 098 1873 Base station.

York Factory........ July 26.|-+19 00-2 [ 75 . .

York Factory........ T 26| +18 550 74} 83 470 | 1'861
Shamatawa. . 28,1 +17 580 | 65 |83 360 1-858
White Earth Portage 31.| +15 200 58 (83 03:0 1855
Hill River ..........]Aug. 1.| 417 410 | 65 |82 550 1:867
Long Portage........ 2.| +16 210 | 80 |82 139 1-872
Oxford House ...... 3.|+18 168 | 68 |82 388 1-874
Whitefall Portage . ... 5.1 +14 31.8 | 78 |81 479 1-870
Hairy Lake.......... 6.1 411 12:2 | 75 |81 209 1-857
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TasLe XXIV.

Observations on the Magnetic Force with Lroyp’s Needle L. B., between Norway
House on the 11th of August 1843, and Athabasca on the 20th of October 1843.

i Angles of | Tempe- N Intensity.
Station. 1843. deflection. | rature, |Mclination. Remarks.

Toronto =1-836.

Norway House ...... Aug. 11. —26 120 | 68 °

—25 170 58

Mean .. | —25 445 | 63 {81 098 1873 Base station.
Old Norway House .. |Aug. 12.| —24 280 | 66 |80 45'4 1-877
Lake Winnipeg .. .... 14.| —26 26:0 | 68 |80 16:8 1-860
Grand Rapid ........ 15.| —24 020 | 60 |80 215 1:876
Cross Lake. ... .. veee 16.| —23 590 58 |80 282 1877
Cumberland House .. 21.| —25 240 55
Cumberland House .. 21.| —25 030 55} 80 30 1:868
Isle a la Crosse ...... Sept. 9.| —28 180 | 55 . :
Isle 4 la Crosse .. .... 9.| —28 20-0 51 80 098 1:845
Athabasca ..........{Oct. 20.|—29 330 | 50
Athabasea .......... 20.| —30 57°0 50
Athabasca .......... 20.{ —30 410 | 37 ({81 377 1:849
Athabasea .......... 20.| —30 070 | 32
TasLE XXV,

Observations on the Magnetic Force at Stations in Canada with Lroyp’s Needles
L.C. and L.D,, in June and July 1845, by Lieut. YouneaUsBaND, R.A.

4 =) g Intensity.
Station. 1845, = Mg?ﬁg;ﬂ: of gf;s Inclination, | Remarks.
z ’ & & Toronto =1-836.
A June 3.| C. | =17 282 63| ° B
3.| C. |—17 386 | 68
4, C. | —17 348 | 64
4.1 C. | —17 327 | 69
5.| C. | —17 284 | 61
July 7.| C. | =17 350 | 75
7.1 C. | —17 323 | 73
Mean,.| C. | —17 329 | 67 | 75 130 1:836
>Base station.
Toronto ....< | June 8.| D. | —13 504 | 64
3.| D. | —13 589 | 67
4. D. | —13 389 | 66
4.| D. | —13 347 | 68
5. D. | —13 285 | 63
July 7./ D. | —13 449 | 76
7.0/ D. | —13 352 | 72
L Mean..| D. | —13 418 | 68 75 130 1-836 |
' . June 13.} C.. | —20 57-1 | 72 . ,
Brockville .. { 13. D. | —16 521 | 83 } 76 189 1812 Garden at Rockfort.
16.| C. | —19 366 | 66 . . . .
Cornwall .. { 16.| D. | —15 175 | 66 }76 164 1-822 Orchard behind Chesleys
18.| C. | —24 055 | 70 . . o,
Montreal. . .. { 18.| D. | —20 231 | 71 } 77 086 1-788 Garden on the mountain
23.| C. | —22 396 | 70 X ) . :
Quebec . ... { 23.| D. | —18 299 | 72 } 77 088 1-801 Near WoLFE's monument

Corrections have been made for the variations of temperature; the coefficient ¢ in these needles is *000052
for L. C. and 000058 for L. D.
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TaBLe XXVI.

Observations on the Magnetic Force at Stations in Canada, with LLoyp’s Needles
L. C. and L. D,, in October and November 1845, by Lieut. LEFroy, R.A.

2 g’ o Intensity.
Station. 1845. | 8 Mfl?:t]l artngle of| £ £ | Inclination. Remarks.
= echion. 1= g Toronto = 1'836.
(| Oct. 17.| C. | —17 227 | 4§ B
17 C. | —17 228 | 50 -
Nov. 3.: C. | —17 419 | 47
3, C. |17 282 | 48
3. C. | —17 40:8 | 50
Toronto ....< Mean..| C. | —17 313 _43_ 75 143 1836 % Base station.
Oct. 17. D. | —14 176 | 49
17| D. | —14 249 | 50
Nov. 3. D.|—14 151 | 55
3. D, | —14 186 | 49

|| Mean..| D. | —14 19:0 | 50 ‘ 75 143 1836 |
|
Niagara .. .. { . 12, CD‘ :}g ggg gg } 74 46-8 1-822 In a field near the Falls.
Buffaloe . . .. { §g| % :?g igg :i } 74 370 1-814 11 mile distant from the Lake.
- D. <
Amberstburg. { zg; % _ ig gg‘lz 23 } 73 30°0 1822 Garden of the Hon. J. Gorpox.
. 23. C. | —20 239 | 54 . . Corner of Lafayette and
Detroit ... { 23 D. | —16 532 | 55 }73 388 1814 { Orleans Streets.
25. C. | —18 342 | 55
Port Sarnia .. Zg| S :ig ggg g? 74 158 1-825 Garden near the Ferry.
27. D, | —15 44'8 | 68
28. C. | —18 365 | 69
Goderich o | e oo 198|275 480| 1828 |Garden at the foot of the Hill

29.: D. | —15 146 | 58

Corrections have been made for the variations of temperature.

Table XXVII. contains the several determinations with the statical needles of
Luoyp and Fox collected in one view, and exhibits a mean of the several statical
determinations at each station.
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TasLe XXVII.

Results of the Observations on the Magnetic Force with the Statical Needles in
Canada and the Hudson’s Bay Territories in 1842, 1843, 1844 and 1845.

Station. Lat. . Long, L. A. L. B. F. A. Mean. Remarks.

1842. FE
Quebec ................|46 49| 288 44 | .... 1-827 | 1-827
Three Rivers ............ 46 19| 287 24 | .... e 1-826 1-826
Sorel .......... e 46 02| 287 00 v e 1-815 1-815
Kingsey ................ |45 48| 287 41 1-808 1-808
Stanstead .......... ....|45 02| 287 50 | .... e 1-799 1-799
St. Helen's.. .. .. ce s 45 31| 286 25 o 1-811 1-811
New York ....ooivnnnn. 40 49| 285 57 | .... e 1-769 | 1-769
Providence. ... .......... 41 50| 288 35 | .... venn 1-781 1-781
Cambridge.............. 42 22| 288 52 | ... e 1777 | 1777
Philadelphia ............ 39 58| 284 50 e e 1°793 1-793
Baltimore ..............|39 17| 283 23| .... 1-782 1-782
Washington ............ 38 53| 282 59 | ..., e 1772 1772
Princeton ..............[40 22| 285 20| .... 1-783 1-783
Newhaven .. ............ 41 18| 287 02 | .... R 1-773 1-773
West Point.............. 41 24| 285 59 | .. .. e 1-807 | 1-807
Albany ................ 42 39| 286 15| .. .. e 1-797 1-797
Cleveland .............. 41 30| 278 18 | . .. cae 1-807 1-807
Detroit ............ ee.. |42 241 277 00 .. e 1-826 1-826
South Manitou Island .... |45 05| 274 22 | .. e 1-846 1-846
Chicago ....eereovvv.... 41 53| 272 16 | . . o 1-823 | 1823

1843.
Toronto .......cocvvven.. 43 39| 280 39 | 1836 1-836 1-836 1-836
St.Helen’s.............. 45 31| 286 25 1-826 1-821 1-821 1-823
Isle dUrval ......c.o...|45 24| 286 14 | 1817 1796 1-805 1-806
La Combes.............. 45 32| 285 51 1-829 e 1-833 1-831
Pointe aux Chénes ...... 45 37| 285 05 1810 v 1-800 1-805
Foxes Point ............ 45 32| 284 26 . 1-827 1837 1-832
Point Aylmer............ 45 15| 284 02 1825 e e 1825
Chat Falls ............ .145 26| 283 28 | .... 1-835 1-846 1:840
Grand Calumet .......... 45 45| 283 20 | .... R 1:826 1-826
Fort Coulonge ..........[ 45 56| 282 56 1-847 R 1-841 1844
Pointe Baptéme.......... 46 06| 282 34 . e 1-822 1-822
Deux Joachim’s Portage ..|46 12| 281 41 1-834 e 1-827 1-830
Trou Portage............ 46 15| 281 27 1°840 e 1842 1-841
Little River ............ 46 18| 281 17 1-841 e 1836 1-838
Lac du Grand Vase ...... 46 18| 280 34 | 1:849 ce 1843 1-846
Lake Nipissing .......... 46 14| 280 01 1-836 o e 1-836
Ricolet Falls ,........... 45 57| 278 59 | 1-870 ceee 1-871 1-870
Pointe au Croix.......... 45 55| 278 42 | 1-852 e 1-852 1852
Lake Huron ............ 46 00| 278 10 | 1-843 e 1-838 1:840
Snake Island ............ 46 10| 277 10 | 1-837 v 1-829 | 1833
Tessalon Point ..........|46 16| 276 29 | 1844 e 1:860 1-852
Pointe aux Pins..........|46 29| 275 19 | 1:858 1:861 1-867 1-862
Pointe au Crépe...... v.o.. |46 58| 275 02 | 1844 e 1-910 1-877
Fort Michipicoton........ 47 56| 274 55 | 1859 e 1-851 | 1855
Otter Island ............ 48 07| 273 45 | 1812 e 1-790 1-801
PicFort................ 48 38| 273 31 1-851 e 1-841 1-846
Terreplatte. ... .......... 48 49| 272 15 | 1855 e 1-853 1-854
Pointe Tonnere .. ........ 48 19| 270 58 | 1862 e 1-890 1:876
Fort William ............|48 24| 270 38 e 1°864 1:867 1:8655
Portage Ecarté .......... 48 25| 270 15 | 1-852 R, 1-852 1:852
Chien Portage ...... ....|48 39| 270 26 | 1:863 cees 1-868 | 1865
Prairie Portage .......... 48 57| 269 59 | 1857 e 1-859 | 1:858
Savannah Portage .. ...... 48 53| 269 57 | 1869 e 1-866 1-867
French Portage.......... 48 35| 268 53 | 1860 cee 1-861 1:860
Portage des deux Riviéres..|48 35| 268 33 | 1:861 e 1864 | 1:862
L.alaCrosse............ 48 24| 267 50 | 1-861 1859 | 1:860
2nd Portage from ditto....|48 15| 267 36 | 1-855 e 1-855 1-855
Sturgeon Lake ..........|48 28| 267 27 | 1-857 ceen 1866 1861
Lac la Pluie ............[48 32| 267 04 | 1:857 ... 1-861 1:859
Fort Francis ............ 48 37| 266 31 1-859 1-846 1-853 1°853
Rainy River .......... ..|48 48] 265 29 | 1-906 1890 | 1890 | 1-895

(3]
-}

MUDCCCXLVI.
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TasrLe XXVII. (Continued.)
Station. Lat. Long. L. A. L. B. F. A. Mean. Remarks.
1843. . ., -

Lake of the Woods ......[49 19| 265 18 | 1'863 . 1-871 1-867
Lake of the Woods ......[49 28| 265 20 | 1-847 . . 1-864 1°856
Rat Portage ............|49 46 265 21 e . 1-858 1-858
Winnipeg River......... .50 10| 264 50 e el 1-877 1-877
Slave Portage.. .......... 50 11| 264 23| .. cees 1-867 | 1-867
Fort Alexander .......... 50 37| 263 39| .... . 1-857 1:857
Lake Winnipeg ..........|50 27| 263 22 | .... cens 1-867 1-867
Upper Fort Garry ........ 49 53| 262 57 | 1-857 1867 | 1-861 | 1-862
Mouth of the Red River ..{50 19| 263 19 .. 1-866 | 1-861 1-863
Lake Winnipeg .......... 51 04| 263 15 | 1-866 | 1-859 | 1-862
Lake Winnipeg ..........|51 38| 263 12 | _ | 1915 | 1909 | 1912
Lake Winnipeg «o..v..... 51 45| 263 07 .. 1904 | 1-904 1:904
Lake Winnipeg .......... 52 23| 262 51 | ... e 1880 1-880
Lake Winnipeg «......... 52 29| 262 47 | 1-866 14869 | 1:862 | 1-865
Norway House .......... 53 59| 261 53 | 1-873 .. 1-873 1-873
Long Portage. ..... e 55 15| 265 35 | 1880 14877 | 1-880 1-879
Whito Earth Portage.... {|55 26| 265 57 | ... 8280 1.sa6 | 1369 | 1862
Shamatawa............ { 56 21| 267 04 | . i:ggg} 1860 | 1-862 | 1-861
York Factory.......... { 57 00| 267 34 | 1-848 }'ggi’ 1-857 | 1-857 1-855
Hill River vvveeevevess..|55 22| 266 00 | . 1-867 1-875 1-871
Oxford House .......... 54 56| 264 30 | 1-869 1-874 | 1-889 | 1-880
Windy Lake ............ 54 37| 263 58 | 1-870 e 1870 | 1-870
Whitefall Portage ........|54 24| 263 34 | 1-858 1870 | 1-879 1-871
Hairy Lake ............ 54 20| 262 50 e 1-857 1-861 1-859
Old Norway House ,.....|53 42 261 59 1-872 1-877 ceen 1-874
Lake Winnipeg .......... 53 31| 260 48 | 1-853 1-860 | 1-872 1-864
Grand Rapid .......... ..|53 08] 260 32 1-876 1-874 1-875
Cross Lakeeoeoooonne....|53 10] 260 28 1-877 | 1-875 1-876
Cedar Lake ............ 53 18| 259 48 - 1-871 1-871
Cumberland House ...... 53 57| 257 41| ., 1868 | 1-866 1-867
Beaver Lake .vv.vveen... 54 26| 257 50 . .. 1:869 1:869
Portage des Epinettes ....|55 04| 257 18} | . 1871 | 1-871
Frog Portage........ ve..| 55 27| 256 30 .. . 1-857 1-857
Little Rock Portage ...... 55 34| 255 26 . . 1995 1°995
Great Devil's Portage ....|55 40} 255 12 . . 1875 | 1875
Pine Portage ............ 55 43| 254 04 | | . 1-884 | 1-884
Snake Rapid +.......... .| 55 46| 253 30 | 1-874 | 1-874
Portage Sonnante ...... ..| 55 54| 252 24 e 1-858 1-858
Isle 3 la Crosse .........|55 25| 252 06 1-845 | 1-857 1-851
Buffaloe Lake.. ......... .| 56 04} 251 20 | .. 1854 | 1854
River de la Loche........|56 15| 250 42 | | . 1-826 1-826
Portage de la Loche .. .... 56 34| 250 16 ) . 14835 | 1:835
Clearwater River ........ 56 39| 249 11 .. 1-850 1-850
Pierre au Calumet ........ 57 24| 248 25 . 1-938 1938
Pointe Brulée.. .... ver...|88 07 248 35 . e 1852 1-852
Athabasca .............. 58 43| 248 42 . 1-849 1-828 1-838

1844.
Fort Vermilion ..........|58 85| 243 55 1:811 1-811
Fort Dunvegan .......... 55 35| 241 35 . 1-809 1-809
Fort Edmonton .......... 53 31| 247 08 | ... 1-809 1-809
Cumberland House ...... 53 57| 257 41| ... e 1-853 1-853

1845. L. C. L. D.
Brockville .............. 44 35| 284 15 1-811 1-813 .o 1-812
Cornwall ..............|45 02] 285 13| 1-821 1:823 .. 1-822
Montreal ...... e 45 31| 286 25 | 1790 1-786 1-788
Quebee ...ionitiiinennn 46 49| 288 44 1-802 1-800 1-801
Niagara ...... e cesseene 43 05 280 51 1-821 1-823 1-822
Buffaloe ... viveiie.... 42 52| 281 06 1-814 1-814 1-814
Ambherstburg ............|42 06| 276 47 1-823 1-821 1-822
Detroit ......covvveenns 42 24| 277 02 1807 1-821 1-814
Port Sarnia..............|42 58| 277 26 | 1-825 1-824 . 1-825
Goderich ......... vee.. 43 45| 278 08 1-828 1-828 .e 1-828
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Report relative to the determinations of Absolute Horizontal Force, drawn up by
Lieut. 1. H. LeFroy, R.A4., and transmitted from Canada in 1845.

“The measurements of the absolute horizontal force, from September 1842 to
March 1843, were made with a transportable magnetometer by MEYERSTEIN of Got-
tingen, on the plan of Professor WEBER, described in TavLor’s Scientific Memoirs,
Part VIII. The deflecting bar in this instrument was retained at right angles to the
meridian, and the angles of deflection were measured upon a long scale carried by
the telescope.

“Two deflecting bars were supplied with the instrument, 0'4 inch in diameter
and 3'9 and 3-75 inches in length respectively. The angle of deflection was first ob-
served with the farthest end of the deflecting bar at the distance 1'5 foot on the
deflection scale ; secondly, with the same end at 17 foot ; and finally with the nearer
end at 17 foot, giving the following as the distances of the deflecting bar. The bars
are distinguished by the letters and numbers marked upon them.

N. IX. N. 13.

feet. feet.
r=1-3437 e e e e . 1-3371
r =15437 e e e e 156371
r'=1'8562 e e e e 1:8629

“The third distance is as nearly in the ratio of 1'32 to the first as the graduation
of the scale admitted. The angular value of one division of the scale was 1"-011.

“The following Table contains the weight and dimensions of the magnets and of
the stirrup in which they were vibrated, together with those of the small cylindrical
brass weights, numbered 5 and 6, used in determining the moment of inertia of the
suspended mass.

TasLe XXVIII
Length. Diameter. Weight.
ft. ft. grs.
Deflecting bar, N.IX. .............. 0:3125 00325 10244
Deflecting bar, N. 13, .............. 0-3257 0:0354 1092-4
Cylindrical weight, No. 5... ..........| 01243 00342 417-9
Cylindrical weight, No. 6............. 0-1245 0-0342 418-2
Stirrup, between the points of suspension| 03902 | ...... 736°0

“The moment of inertia was found by vibrating each bar with and without the
cylindrical weights, and the values of the constant #2K given by these experiments at
various stations are included in the following Table, where

K'=3(2+r?)W=log 150454,

T2
and K= K’m .

2pr2
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TasLe XXIX.
Bar No. IX. Bar No. 13.

1842 ‘

and Station. Time of vibration. Time of vibration.

1843. =K. =K.

Without Weights.l ‘With weights. ‘Without weights.‘ With weights.
s s . s s
September |Quebec.. . . 6+929 13616 11024 7°137 13-420 12:465
September |New York . Not observed. ' 6286 | 11862 12-314
December |Toronto .. 6580 12965 10:942 6-670 11-615 12-239
January .. [Toronto .. 6617 13049 11193 6728 12°689 12°333
Means .. log 2104348 114043 log 209124 12-338

“ Subsequent experience has shown the insufficiency of so small a number of obser-
vations -as the above, to determine the constant (#2K) with the requisite degree of
precision; but as an improved instrument was substituted in March 1843 for the
original transportable magnetometer, and the latter was returned to England at the
same time, no opportunity has been afforded for repeating the observations.

¢« Experiments of Deflection.—The observed angles of deflection, multiplied by the

ratio (l +—F—>, are given for each station, without any further correction.

“ Experiments of Vibration—The observed times of vibration have been corrected
for the arc, and for torsion. A note was made of the apparent chord of the arc
of vibration as seen through the theodolite, at the beginning and ending of each
series, with a few omissions. A movement of the end of the bar through a space
equal toits diameter, corresponded to an arc of 12°. When the arcs were not re-
corded, an approximate value has been taken, viz. for the initial arc 10°, and for the

terminal arc 4°. The ratio of the torsion force % was observed at one station only,
viz. Philadelphia. The same value has been applied at other stations slightly modi-
fied for differences of intensity.

“ Temperature.—The value of the coefficient for changes of temperature was not
ascertained. The experiments of vibration and deflection were usually made at short
intervals apart, and when both bars were employed, as was generally the case, one
was vibrated during the time that the other was in use as a deflector ; consequently
the correction will generally have been unimportant or counterbalanced on the mean
of the two results.

« Induced Magnetism.—No correction has been applied for changes in the magnetic
moment of the bars, due to their different positions with respect to the earth’s in-
ducing force during the two parts of the experiment. This correction was not
determined for the bars here employed.

“ Gauss’s formula for three or more distances* has been employed for the calcula-

¥ Scientific Memoirs, Part V. Art, II.
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tion of m and X (the values of the magnetic moment of the deflecting magnet and
of the horizontal component of the force). The values of the absolute horizontal
force are expressed in the units directed in the Report of the Committee of Physics
of the Royal Society, 1840, pp. 21, 22. These values may be converted into their
equivalents in the scale more frequently employed by the continental magneticians,
by being multiplied by the factor 0°4609.

TasLe XXX .—Abstract of the observations to determine the absolute value of the
horizontal component of the Magnetic Force with a German transportable magne-

tometer.
Angles of deflection, Corrected Temperature. Values of m. X.
Date. Station. Bar. time of one
u. l ul. ‘ w'. | vibration. | Deflection. [sVibration. | N. 18.|N. IX.|Observed.| Mean.
154 N.IX|1E 380| 7 426| 4 27-6| G929 | 63 62 756 | 3045
Sept. 7./Quebec { N5 12 908 | 5 To| td0e| i | o3 o3 | -708] 0 |3085 | 3040 [NeartheR.A Barracks
16.Montreal ...|N.13.[11 54-9| 7 48-1| 4 23:0| 7-201 62 62 |776| , (3064 |83064 [St. Helen’s. [tanville.
25./New York...|N.13.| 9 17-8] 6 08-2| 3 27-3| 6-286 55 58 -%9 » 4008 |4:008 |Lun.Asylum,Manhat-
. N.13.{10 02-2| 6 381| 3 44:8] 6598 72 65 | 774 ,, |36627].. . )
Oct. 1.Cambridge | N 1x.| 9 30-3| 6 167| 3 387| 6:364 | 65 72 |, | 744 3669 [|3665 [Magneticobservatory.
13.|Philadelphia | N.13.| 8 48:3| 5 49'5| 3 17°5| 6°163 55 51 7781 ...... 4176 | 4176 Magnetic observatory.
Nov. 12.|Chicago® J |N-13-| 9 043| 6 003| 3 235| 6765 29 43 | 788]...... 41061 | 4106
ov. 1z./LUhicago N.IX.| 8 29-8| 5 851 | 3 15:4| 6752 35 28 w. | *781[4:105
Oct. 28.Toront N.13./10 23-8| 6 52:8| 3 534 | 6718 50 50 | -775| ,, 18529
ct. 28.Torontot IN'1X | 9 38:6| 6 27°3| 3 44-2| 6509 50 51 y | 745 | 3501 || 5000 |5
Dec. 19.Moronto { N.13.(10 22'5| 6 526 | 3 53:1| 6:680 33 32 | 779| ,,  |8547
:43 ) “*UIN.IX.| 9 44:7| 6 27°9| 3 44:2| 6:492 32 33 ,» | 7388552 | Magnetic obser-
Mar. 25.|Toronto 9173/ 6 11-3| 3 346| 6633 46 45 » | 7128526 r Mvat0§y53 o
27.|Toronto 9219 6 124 3 353| 6621 42 42 w | *711]|3545 ean .
28.|Toronto 9190| 6 107| 3 342| 6623 49 46 y | 71018551 || 400
Mar. 25./Toronto .[10 15:4| 6 47:4| 3 50:1| 6730 46 45 | -768| ,, |3546
27./Toronto .[10 15:9| 6 47-9| 3 50-4| 6725 42 41 | -772| ,, |3536 J
28.Toronto 110 180| 6 49-1| 3 50-8| 6722 48 47 |-770] ,, |3541

“I proceed to the observations of absolute horizontal force made subsequently
to March 1833 with a portable unifilar magnetometer, constructed on the principle
proposed by Dr. LamonT, in which the deflecting bar is retained at right angles to
the suspended bar, and the angles of deflection are read off upon the graduated circle
of the base. The lengths of the suspended and deflecting bars were in the ratio of 1

* The observations at this station were made by Lieut. Younenussanp, R.A. The bar was vibrated in a
different stirrup from that commonly employed, and its moment of inertia was afterwards ascertained at Toronto,
by vibration of each bar with and without weights: the following were the dimensions; /=3-755 inches;
r=04095 inches; p=4180 grains; whence K'=(3/2472)p=20594; and the following were the resulting
values of log 72K, by a single set of vibrations with each bar: N. IX.=2-13194; N. 13.=2'17200.

1 The observations at Toronto in 1842 have been already published in the Toronto volume for 1840-42.
The series in March 1843 was observed by Lieut. YounenusBanp. The horizontal intensity at Toronto
having since been determined with superior instruments, these results are principally interesting for compa-
rison with those obtained at other stations.
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to 1224, being 2'45 inches and 3'00 inches respectively; but in order to secure an
independent check upon the results by these bars, a third deflector of 3'6 inches in
length, was also employed, at one distance of deflection only, at many of the stations
of observation. It was found that the values of the absolute intensity given by the
36 inch bar agreed very satisfactorily with those given by the 3:0 inch bars, and in
-taking the general mean at each station, an equal weight has been allowed to the
results by each bar. The observations were made in the manner described in the
instructions for the use of portable instruments by Lieut. C. J. B. RippELy, R.A.
The separate parts of each experiment were reduced to a common value of the hori-
zontal force by corresponding observations with a portable bifilar magnetometer,
which was previously placed in adjustment at all the stations where it is not other-
wise stated ; but as a small instrument mounted in the open air is exposed to acci-
dents, and to be much affected by atmospheric changes, it has happened in some in-
stances that breaks and interruptions have occurred in the series, and when the
several parts of the experiments were not completed at once, (as at Dunvegan and
Isle a la Crosse,) they could not be reduced to a common scale division ; at some few
stations, where time did not permit of the adjustment of a differential instrument,
or other circumstances rendered it inconvenient, the bifilar was not employed.

“Table XXXVIII. contains the corrected data of each experiment, viz.—

“1. The angles of deflection at each distance, corrected to a temperature of the
deflecting bar of 50°, and reduced to a mean value of the differential instrument.

“2. The time of one vibration corrected for the rate of the chronometer, for torsion,
and for arc, reduced to a common temperature of 50°, and to the mean value of the

differential instrument. The uncorrected data are given in a separate Table, No.
XXXIX.

“ Corrections for Temperature—The following Table contains the values of the
coefficient (¢) for changes of temperature for each bar, as obtained by different expe-
riments at Toronto.

TasLe XXXI.

1845. No. 30. No. 31. No. 17.

000226 +000254 000362
000267 000218 000378

Jagﬁg"y 000218 | -000224 | 000371
Februarv| | 000225 { 000266 | 000374
’ 1| -000205 | -000226

000218

Means..| -000228 *000234 000371

“For bars 20, 23 and 29, employed at Athabasca and M°Kenzie’s River, I have
assumed a value for ¢, viz. 00023.
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« Experiments of Deflection.—If the lengths of the magnets are in the proportion of
1 to 1224, each observed angle of deflection furnishes an approximate value of the
ratio —)"z— by the formula -9—;5—= %r’ sinu; but as in the great majority of these ob-
servations, the value resulting from the larger distances is greater than that given
by the lesser distances, it appears that the correction depending on the distribution
of free magnetism in the deflected and suspended bars was not wholly inappreciable.

The approximate results have therefore been divided by the coefficient (l +;,I—)),

the values of the constant P having been derived for each bar from observations at
7%'5 sin o/ —7'2 70 sin u
75 sin o/ — 0 sin u

two distances of deflection by the approximate formula P =—

These values of P are contained in Table XXXII., in which the values deduced from
the observed angles of deflection at some of the latter stations of observation have
been included, as well as those resulting from observations made for the purpose at
Toronto.

TaBLE XXXII.—Values of P.

Date. Station. No. 30. No. 31. No.17.
1844. September 25. Rat Portage ..| .... [—0060
29.| Fort Francis ..| .... [—'0038
October  11.| Fort William ..|—-0054 |—°*0052
November 4. Sault St. Mary..|—-0076 |—-0034
Toronto .. .... —+0011 |—-0063 |4-+0010
1845. January and J | Toronto .. ....|{—0019 (—-0035 |4--0004
February .. ) | Toronto ...... —+0063 |[—-0045 |4°0026
Toronto ...... —+0068 | .... |4°-0026
Means, . ..|—0048 |—:0048 |+°0016

« The angle of deflection was first observed with the deflecting bar to the east of
the suspended magnet, and then to the west; four reversals were commonly made
in each position with bars 30 and 31, and five with bar 17, which was employed at
one distance only ; the mean angle is given in the general table; an intermediate
distance was employed at Fort Simpson, viz. 1:1757 foot for each of the two bars,
30 and 31; the distances employed at all the other stations, including those for the
spare bars 20, 23 and 29, and for the bars 30, 31 and 17, in the experiments at
Toronto in January and March 1845, are contained in the following Table:
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TasLe XXXIII.
Bar. Length. r. ‘ . . ",
in. ft. ft. ft. ft.
30 30 1 1-0257 1-3257
31 30 1:0257 1-3257
17 36 12514
20 3:6 hollow.| 1:2530
33 245 11019 14019
29 2:0 0-9328 1-0828 1-3828
Experiments at Toronto.
30 30 - 10257 1-1757 1-3257
31 3:0 1:0257 1-1257 1-2257 1-3257
17 36 11514 14514

¢« Experiments of Vibration.—The bars were vibrated in the series of 1843 in a stirrup
weighing 322 grains, and similar to the one employed in the observations with the
German magnetometer : the moment of inertia was ascertained by vibration with
and without cylindrical weights; it has since been re-determined in the method
proposed by Dr. Lamont, employing accurately turned brass rings instead of weights,
and the values obtained by the latter method have been applied in preference. The
bars were vibrated throughout 1844, and at some of the stations of 1843, without
any appendage, the suspension thread being attached by a very light wooden pin,
set into the hole which is made in the centre of each for the purpose of fixing it in
the stirrup : this method had the advantage of diminishing the time of vibration,
and allowing the use of a suspension silk of almost insignificant torsion force; it
was found to give greater regularity to the results.

“'The moment of inertia of each bar, when vibrated without any appendage, is given
24 5? . . . . .
by the formula k:g—l-g~ M: it has also been determined by vibration with the brass
rings, the results agreeing very nearly with those determined by measurement.
“The dimensions and weights of the different magnets were as follows :—

TasLe XXXIV.

Length. | Diameter. | Weight. | Breadth. |Thickness.

in. in. gr. in. in.
Bar 30 3017 0-292 4153
31 3:017 | 0:300 | 4167
17 3635 0-314 5725
20 hollow.| 3672 0-320 2523
23 2:446 0:300 3370
29 1977 | 0290 | 2712
Ring No. 1 cee 2:986* | 289:19| 0-195 0-078
3 cees 3:644* | 35878 0-195 0:078
Stirrup. 2:970 Between the points of suspension.
Weight 5 1-199 0:315 } 4199
6 1:197 0-315

a Quter diameter.
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““From these data we have the following values of K':—

For ring No. 1. K'= —;— (r?*+r?)W=log 0-87111.
No. 3. K'= 4 (12412 W= log 059442.
For the stirrup with weights 5 and 6. K'= % (P+r?)W = log 0'80974.
The values of K ( =K' ,I—‘,QE_;T;) for each magnet, determined by vibration with
Dr. LamonT’s rings, were as follows :—

TasrLe XXXYV.

With the stirrup. Without the stirrup.
No. 30. No. 31. No. 30. No. 31. No. 17. No. 20.
3:2091 32375 218670 2:2154P 4-38662 1-9806V

3:2220 3-2477 2-18670 2:2141° 4-3827° 1-98043
3-2169 3:2477 2+1866° 2-2128b 4-3880V 1-98052
3:2127 3:2371 2-1866° 2:2145b 4-3803° 1-98310
3:2212 3-2437

3:2163 32427 2:1867 22142 4-3844 19812

2 Observed with ring No. 1. b Observed with ring No. 3.

“ The mean values of K in Table XXYV. give the following values of the constant
log #2K, which are compared with the approximate values previously obtained by
vibration with weights, and by measurement.

TasLe XXXVI.

Log n?K.
Vibration. Bars.
With rings. With weights.
With the stirrup...... No. 30 1-50167 1-49830
With the stiI’I‘up ...... 31 1-560521 1:50387
By measurement.
Without the stirrup .. 30 1:33408% 1-33826
Without the stirrup .. 31 1:33952 1:33995
Without the stirrup .. 17 163621 163872
Without the stirrup .. 20 1-29122 1:29176

“ Both methods of vibration, with the stirrup and without, were employed at several
stations, for the sake of comparison, and the horizontal intensity has been deduced
from the values of m X resulting from each. In the following Table these stations

* As this value differs materially from the value given by measurement, the bar was again vibrated Sept. 9,
1845, for the purpose of verification : the resulting value of #°K was however nearly the same, viz, 1°33442.
MDCCCXLVI. 2qQ '
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are brought together for the purpose of showing by the agreement in the resulting
values of X, the general accuracy of the constants, whether the bar was vibrated

in the stirrup, or without it.

TasrLe XXXVII.

No. 30. No. 31.
. Values of X. Values of X.

Date. Station. DifT, AX Diff. AX
With |[Without| AX. | "X | With |Without| AX. | X
stirrup. | stirrup. stirrup. | stirrup.

1843.

August 16.|Cross Lake ....| 2:348| 2:361 |++013 |4+°006 | 2:348 | 2:349 |++001 |4+001

23. |Cumberland....| 2:345| 2:345| °+000| -000| 2:337| 2337 +000| °+000
September 9. Isle a la Crosse..| 2-387 | 2:397 |4-+010 |4+004 | 2:387 | 2:386 |—-001| +000
October 12.[Athabasca ....| 2:021| 2:025|4°004 |4+°002| 2:027 | 2:030 [+-003 {4001

1844,

March 2.|Athabasca ....| 2018} 2:025 |4+007 |4°003| 2:020 | 2:008 |—+012 |—+006
May 2.|Fort Simpson .. | 1936 | 1:961|4-+025 |--*013 | 1:946 | 1-966 |4+020 |+ 011
29. [Fort Good Hope.| 1:666 | 1+675 |+-009 |4+005 | 1-680 | 1680 | +000| <000

1845..

Jan. and Feb. [Toronto ...... 3528 | 3:522|—+006'|—+002| 3539 | 3-539| -000| -000
September .. [Toronto ......| 3510 3:511|—-001| <000| 3:514| 3-518| <004 |—-001

“ If we omit the observations at Fort Simpson, at which the difference between the
values of X by the two methods of suspension is considerable with both bars, and
must have been due to some other cause than a discrepancy between the constants,
the mean difference in the values of X, irrespective of sigus, is for

1
No. 30. OO29=§EOf X,
No. 31. -0012=_1

533 of X.

“ Experiments of Vibration.—Each time of vibration has been corrected for the rate
of the chronometer, which was generally large, 10® to 20 ; ‘and as the chronometer
was usually worn in the pocket, under circumstances not favourable to its perform-
ance, the actual rate on any given day may have sometimes differed to a sensible
amount from the mean rate applied. The arc of vibration was not recorded ; but as
a general rule it was reduced at the commencement to an apparent value of one
diameter of the end of the magnet as seen through the theodolite, which is equiva-
lent to 12°. As the magnet carried no reflector, and there were no direct means of
measuring the exact amount of the arc, an approximate correction has been applied,
by assuming the mean value of the initial semi-arc 360', and of the terminal semi-arc as

200'. The same circumstances prevented any direct measurement of the value of %,

but a mean value for each mode of suspension employed was ascertained at Toronto,
by trying several suspension threads of the same number of fibres, and of the same
silk, as were employed on the Survey.
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“ The following were the mean values of % so obtained :—

With stirrup. Without stirrup.
No. 30. -0022 *00024.
31. 0028 , . . . . -060030.
17. | *00031.

“ From the above mean values at Toronto, an approximate value has been obtained
) 12

for each of the other stations by multiplying them by the ratio %— at each station.

Thus the value applied at Fort Good Hope for the vibration in the stirrup, was for
bar 30, ‘0046, and for bar 31, -0058.

“Table XXXVIIL. contains the particulars of all the experiments by which a com-
plete determination of the absolute horizontal force was made; these have been
corrected for the various circumstances referred tov; and in Table XXXIX. the
data are given which have been employed for the corrections in each experiment.
Table XXXIX. is followed by a notice of such additional circumstances at any of the
stations as may seem to require explanation.

TasLe XXXVIII.

Exhibiting the corrected data of each experiment for determining the Absolute
Horizontal Force. The letter s affixed to the time of vibration signifies that the
bar was suspended in the stirrup.

; Angles of | Time of one | Values r
Date. Station. Bar. deflection. vibration. of m. Values of X.
o / S.
Nov. 4, 1844, Sault St. Mary .. 30 |13 525 (1 ,. 0394 | 3030 ]
4, 1844, Sault St. Mary ....| 30 | 6 238 |f¥%5%7  |0394 | 30287 3029 |
4,1844. Sault St. Mary ....| 31 |12 220 x 3030 3032
4 1844, Sault St. Mary ....| 81 | 5 42 |f"otobserved ... | 5,535 3031
4, 1844, Sault St. Mary ....| 17 [12 248 | 4-7196 0'639 3039 3 039
May 31, 1843. Fort William . . ... .. 30 |17 017 0455 | 2868
31, 1843, Fort William .. . ... 30 | 7 476 | (Y90 055 | 2e71(% 869
31, 1843.| Fort William .. ... . 31 |15 398 0420 | 2870
31, 1843, Fort William . . . ... 31 | 7 104 | [ 51887 (s) g9 | s7af P72
Oct. 11, 1844, Fort William . . .. .. 30 14 427 |1 yapmy 0-396 | 2880 5 o0 S2879
11, 1844.| Fort William ...... 30 6 47-1 0-396 2:880
11, 1844. Fort William .. .. .. 31 |13 009 0352 | 2:882
11, 1844, Fort William . . .. .. 31 | 6 010 | ¥6387 0-353 | 2874 [ 2878
11, 1844. Fort William .. .. .. 17 |13 13-0 | 4-8517 0640 | 2862 2:862
June 14, 1843, Fort Francis .. 30 |15 59:3 . 0455 3049 .. 7
14, 1843, Fort Francis ... ... 30 | 7 214 | [ 47821 0456 | 3046 [ 3048
14, 1843.| Fort Francis ...... 31 |14 380 . 0418 3:0511 o,
14, 1843. Fort Francis ...... 31 6 451 50102 0-418 3047 3:049
Sept. 29, 1844.! Fort Francis ...... 30 |13 556 . 0396 | 3034 ., .
29, 1844 Fort Francis ...... 30 | 6 264 |[ 4895 0-397 | 3027 3031 #3041

2Q2
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TasLe XXXVIII. (Continued.)

Date. Station. Bar. (Iltngleg of | Time of one | Values Values of X.
eflection. vibration. of m.
o ’ S.
Sept. 29, 1844, Fort Francis ......| 81 {12 163 . 0:351 3:044 7 .. >3:041
29, 1844, Fort Francis .. .... 31 | 5395 |f¥5%42 |35 3~045} 3045
29, 1844.| Fort Francis ......| 17 |12 239 | 47110 0-640 3:046° 3046 |
25, 1844.| Rat Portage ......| 30 |14 487 . 0:397 28631 .. D
25, 1844, Rat Portage .. .... 30 | 6481 |[43592  |0.396 | 2865 ¥864
25, 1844, Rat Portage ...... 31 113 0077 |1 40466 0-352 2:880 | .00 >2:873
25, 1844.| Rat Portage ......| 31 6 000 0-351 2879
25, 1844.| Rat Porta@e veeeod 17 113 111 4-8392 0642 2:877 2:877 |
June 21, 1843.| River Wmmpeg 30 |16 349 . 2:9417 . 50
o1 1545 River Winipeg || 30 | 7 a5 } notobserved 0-395 | 4 g.oqz 2938 }2 938
Sept. 19, 1844.| Fort Alexander ....| 30 |15 363 . ) 2:710 | 5.v00 |
19, 1844. Fort Alexander .,..| 30 7 152 }4 4898 0-397 2-694} 2702
19, 1844.| Fort Alexander ....| 31 |13 51-8 47943 0351 2:706 2704 52:700
19, 1844.| Fort Alexander....| 31 8 237 0-352 2703
19, 1844. Fort Alexander ....| 17 |14 06-4 | 50090 0:641 2689 2689 |
June 30, 1843.| Upper Fort Garry ..| 30 |16 552 49748 (s.) 0450 2851 2849
‘ 30, 1843.| Upper Fort Garry .. 30 7 474 7210451 2:846 2:849
30, 1843.| Upper Fort Garry..| 381 |15 35°1 51938 0-416 2:8517 4 849
30, 1843. gpper Fort Garry. .l 31 7 117 0°417 2-848
July 14, 1843.| Norway House ....{ 30 [19 20-0 0-439 2:179 1 o.
14,1843, Norway House ....| 30 | 8 50-2 }6 1351 () |g.441 | 2169 } 2174
14, 1843.| Norway House ....| 31 |21 496 0:391 21777 .
14, 1843,/ Norway House ...,| 31 [10 014 }5 7609 () | 9390 2-179} 2178
Sept. 6, 1844. Norway House ....| 30 |19 377 | .. 0058 0:396 2:176 2173 >2:174
6, 1844, Norway House ,.,.| 30 9 007 0397 2:171
6, 1844.| Norway House ,...| 381 |17 236 15 3569 0:351 2:168 2170
6, 1844.| Norway House ,...| 3l 7575 | 0-351 2170
g 1844. Sl\gorway House ,...| 17 |17 340 55516 0:644 2:180° 2-180
July 26, 1843.| York Factory.. .. .. 30 |32 099 0:435 15077 1.:09 )
26, 1843. York Factory .. ., . . 30 |14 137 }69613(&) 0-434 | 1510 1509 JBes
26, 1843. York Factory . . ., ,. 31 |28 455 7-2275 (s.) 0:400 1-533 1-537 :
26, 1843.| York Factory .. ., .. 31 |12 482 7 10-398 1-538
Aug. 16, 1843.| Cross Lake. ... .... 31 17 52 0:391 23487 . 1
16, 1843.| Cross Lake .. ...... 31 8 119 } 58808 (s.) 0-391 2'347} 2348
. 16,1843, Cross Lake...... ..| 30 |19 456 . 0430 | 2349 ,,
16,1845 Cross Lake 11 1| 30 |9 oo |} 70034 () Qa1 | oiaay [ 348 0350
16, 1843, Cross Lake.. . .. .... 31 117 527 |\ 4.6516 0393 | 2:3517 5449
16, 1843.| Cross Lake........ 31 8 119 0393 2-346:8
16, 1843,/ CrossLake...... ..| 30 |19 456 . 0:431 2:3627 .
16, 1843. 8ross Lake........ 30 9 023 } 46167 0-431 2:361 } 2:361
23, 1843.| Cumberland House 30 |19 46-3 . 0°431 2:347 1 .
23, 1843.| Cumberland House 30 9 050 } 55994 (s.) 0432 2-343} 2:345
23, 1843.| Cumberland House | 31 |18 121 p 0:394 2:3277 .
23, 1843.| Cumberland House | 31 | 8 107 }5 9089 (s) 1oag0 | o348y *HT |
23,1843, Cumberland House | 30 119 46:3 |1 , o 64 0431 | 2:3470 5 040
23, 1843. Cumberland House | 30 | 8 050 0432 | 2343
23, 1843.| Cumberland House 31 (18 121 4-8845 0:394 2:326 2-337
23, 1843.| Cumberland House 31 8 10-7 0:390 2:348 )
26, 1844, Carlton House ....| 30 |15 281 0:396 27437 Jaa )
26, 1844.| Carlton House ....| 30 | 7 065 } 44542 0-397 2'743} 2743 | 2746
26, 1844.| Carlton House ....| 31 |13 338 | 47654 0:350 2:751 2750
26, 1844.| Carlton House ....| 31 6 157 0-350 2748
17, 1844, Edmonton House ..| 30 |14 257 |1 40040 0397 | 29437 5041 )
17, 1844.| Edmonton House ..| 30 6 396 0-398 2:939
17,1844, Edmonton House ..| 31 |12 20-1 |1 ,. 5035 | 0350 2:956 >2:945
17, 1844. Edmonton House ..| 31 5 511 © 10351 | 2949 [ 2:953
S 17, 1814. f‘;lmonton House ..| 17 |13 285 | 46876 0670 2:938° 2. 938_J
ept. 9, 1843, Isle 4 1a Crosse ....| 30 |18 468 0-417 | 2390
9,1843, Isle 3 la Crosse ....| 30 | 8 388 } 56434 () | g.418 | 2-382 [ 387
9,1843. Isle 3 la Crosse ....| 31 |17 16 0-384 | 2386
9,1843, Isle d la Crosse ....| 81 | 7 551 }5 9081 (s) | .34 | 2-387 } 2387 L0386
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TasLe XXXVIII. (Continued.)
. Angles'of | Time of one Values
Date. Station. Bar. | ﬂ%ction. “,’i’l‘)ra‘:iot:]’j of 10, Values of X.
: o 4 s.

Sept. 9,1843./Isle i la Crosse ....| 30 |18 46:8 | ,, 0:419 2:402 $2:386
9,1843.|Isle & la Crosse ....| 30 | 8 38 |j¥0589  lo400 | 2 392} 2:397
9,1843. Isle dla Crosse ....| 31 |17 165 || 4 coaq 0-384 | 2:386] ,, 386
9, 1843.|Isle 4 la Crosse ....| 31 7 52-1 0:384 2:386

Oct. 13, 1843.| Athabasca ........ 30 |22 26-8 . 0-418 2-018

13, 1843.| Athabasca ... .. .. 3010 086 } 61381 () 19416 | 2024 } 2021 |
13, 1843.| Athabasca . ....... 31 |20 267 | . 0385 2-031} o
13, 1843. Athabasca .. ... .. 31| 9348 6-4017 () | g.386 | 2-023 [ 2027
13, 1843.| Athabasca . ....... 30 |22 268 | .. 0418 | 2022
13, 1843, Athabasca . ... .. .. 30110 086 } SOl oa17 | @ 028} 2025
13, 1843.| Athabasca . ... .... 31 |20 267 0-385 | 2:034) .
13, 1843, Athabasca « ... .... 31 | 9 348 }5 2816 | o387 2-026} 2030 o009
March 1, 1844.| Athabasca ........ 30 |22 321 6-1234 (s.) 0°419 2:019 } 2018
1, 1844.| Athabasca «. ... ... 30 |10 15-2 228 10419 | 2018 (7
1, 1844. Athabasca ........ 31 (20 13 0378 2:0197 ,
1, 1844.| Athabasca - ..... .. gl 9 126 | [ 84728 (s.) 8'378 283; 2020
1, 1844.| Athabasca ...... .. 0 |22 3211 421 | 2
1, 1844.] Athabasca .. ... .. 50110150 }5 0328 0421 2-0(2)3 } 2:025
1, 1844.| Athabasca ........ 31 |20 13 . 0-37 2:0
1, 1844.| Athabasca . ....... 31| 9126 53740 g~376 g-ggg 2008 J
July 2, 1844.] Athabasca ........ 0 120 100 |} 5, -399
2, 1844.| Athabasca .. ...... 30 | 9374|1507 lo399 | 2041 [ 2040
2, 1844.| Athabasca ........ 31 118 447 | 5. 4725 0-356 2:044 2040 (2040
2, 1844. Athabasca ........ 31 | 8 386 0-357 | 2036
2, 1844.] Athabasca ........ 17 {19 360 | 56326 0669 2:038° 2-038 |
Oct. 14, 1843.| Athabasca ...... 20 |15 05-2 4-3373 0-5(112 Zgi; 2017~ 2:017
14,1843.| Athabasca ........| 23 | 8 40° 0-2 1 } .
14, 1843.| Athabasca .. ... el 23| 4142 } 52689 10007 | 2034 2038 [ 2038
14, 1843.| Athabasca ........| 29 [10 513 0155 | 2034
14, 1843.| Athabasca ........| 29 | 6 57'3 |} 44147 0:156 | 2025 %2:029 >2:029
14,1843.| Athabasca ........ 28 3 eo-g 0-1gf13 Zgig
July 12, 1844.| Fort Vermilion ....| 3 19 17 04
12, 1844, Fort Vermilion ....| 30 | 8 454 }‘ #9000 14400 | 248} 2244 |
12, 1844.| Fort Vermilion ....| 31 117 01'5 | ., 1890 0-359 2:261 2:259 >2:250
12, 1844. Fort Vermilion ....| 31 7 505 0-360 2:257 .
12, 1844.| Fort Vermilion .. .. ;g 17 434 | 53771 g-ﬁgg Z?;; 2-241 | T
‘23, 1844.| Fort Dunvegan ... 15 398 4 3 . .
23, 1844, Fort Dunvegan .|| 30 | 7 138 44557 0400 ggég 2722 :
23, 1844.| Fort Dunvegan e 13 49-1 47671 3 . >2-724
23; 1844.| Fort Dunvegan ....| 3l 6 217 } 767 0353 Z25 2725
23, 1844.| Fort Dunvegan ....| 17 |14 365 |  4:8589 0673 | 2725 2725

June 22, 1844.| Fort Resolation....| 30 |24 469 |1 55500 0-400 1 761 1762
22, 1844.| Fort Resolution ..,.| 30 |11 125 0-400 | 1-762
22, 1844.| Fort Resolution....| 31 122 040 1] 50,7, 0-359 | 1764 1765 1763
22, 1844. Fort Resolution...,| 31 |10 019 0-359 | 1:765
22, 1844.| Fort Resolution .. .. :1’,3 22 513 60479 0671 }-ggi 1764
20, 1844.| Big Island ........ 23 003 1 IS . .
20, 1844, Big Island .. .. 31 |20 324 1888 I 891 1891

May 2,1844. Fort Simpson......| 30 |23 06-5 1-412 1:935
2, 1844, Fort Simpson ......[ 30 |15 67 | L6 313‘3 (s 14412 1:936 (. 936
2, 1844.| Fort Simpson. . .. .. 30 |10 27-0 J 14411 1°939
2, 1844.| Fort Simpson ......| 31 |20 27:6 0:368 | 1-944
2, 1844. Fort Simpson......| 31 |13 229 6 6867 (s.) {0-367 1°948 L1:946
2, 1844, Fort Simpson......| 31 | 9 191 0-368 | 1945
2,1844.| Fort Simpson......| 30 |23 06:5 0417 | 1960
2, 1844.| Fort Simpson .... .. 30 115 067 | \5:1393 0-417 | 1960 11.961
2, 1844, Fort Simpson ......| 30 |10 27:0 0-416 | 1-964
2, 1844.| Fort Simpson . .....| 81 20 27:6 Y 0372 | 1961
2, 1844.| Fort Simpson. . 31 113 229 | (5-4691 0:372 14970 L1.966
2,1844.| Fort Simpson......[ 31 | 9191 0372 | 1-968
2, 1844.| Fort Simpson... .. .. 17 |20 57-3 [ 56751 0686 |  1'959” 1:959 $1:952
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TasLe XXXVIII. (Continued.)
Date. Station. Bar. | Anglesof | Time of one | Values Values of X.
deflection. vibration. of m.
o 4 s.
June 12, 1844.| Fort Simpson.... . 30 |22 269 ) 0-401 1-9521 ,. $1:952
12, 1844.| Fort Simpson vee.nd| 30 110 10-3 } 52323 0:403 1957 1:954
12, 1844.| Fort Simpson.. . .... 31 {20 033 |] ., 0360 1'936} .
12, 1844, Fort Simpson......| 31 | 9 022 [/ 59993  |g358 | 1.949f 1943
12, 1844.| Fort Simpson.. .... 17 120 366 | 57305 0674 1:956 1:956
12, 1844, Fort Simpson venese| 20 (13 552 46155 0465 1-972 1-972
12, 1844, Fort Simpson ... .,.| 23 | 8 851 |] 00 0196 1-967} 1947
12, 1844. Fort Simpson......| 23 4193 0-200 1-928 J
May 28, 1844.| Fort Norman ,,.,..| 30 |25 365 | 54832 0-409 1753 14760 L 1760
June 2,1844. Fort Norman ...,..| 31 |22 105 | 58403 0-362 1768
May 29, 1844.| Fort Good Hope ..| 80 |26 442 |1 o 0:408 | 16691 ;.cen )
29, 1844 Fort Good Hope ..| 30 |12 107 | 58206() | o10 | 1-664 7 1°666
29, 1844.| Fort Good Hope ..| 31 |23 310 . 0-364 14682 | ;.
29, 1844 Fort Good Hope ..| 31 |10 42-4 | [ 72323 (%) 10364 | 167971080 1676
29, 1844.| Fort Good Hope .. 50 |26 44-2 56013 0-409 1679 1675
29, 1844, I'ort Good Hope ..| 30 |12 107 0-412 | 1671 .
29, 1844.| Fort Good Hope ..| 31 23 310 59763 0:364 1'682} 1-680
29, 1844.| Fort Good Hope 31 |10 424 0-364 1679 »
Jan. 22, 1845.| Toronto .. .. .. ....] 30 |11 560 0-395 | 3527 B
22; 1845, Toronto ,.........| 30 | 7 542 | »47712 (s.) | 0°395 3526 $3-528
22, 1845, Toronto .. ... cavaes 30 5 299 0:395 3530
23, 1845.| Teronto . . ... evee.d]| 80 11 56°1 0:395 3528
23, 1845.| Toronto ,.....,...| 30 | 7 539 | >4:7699 (s.) |0-395 | 3:529 »3-529
23, 1845. Toronto ,.........| 30 | 5 30:1 0395 | 3530 5528
25,1845, Toronto ,.........| 30 |11 537 0395 | 35317 ¢
25, 1845, Toronto .. .. .. .. 30 | 7 527 | $47785 (s.) | 04395 | 3530 »3529
25, 1845.| Toronto ..,.......| 30 5 294 0:395 3526
29, 1845. Toronto ., ........| 30 |11 530 47809 (5.) 0394 3525
29, 1845, Toronto ..........| 30 | 7 516 | boioied(™)1]0-304 | 3597 »3:505
29, 1845, Toronto +......... 30 5 292 0-394 3:522
Feb. 3,1845.  Toronto .......... 31 10 324 ‘] 0-350 3'533‘) ﬁ
3, 1845.| Toronto .......... 31 7 56°9 . 0:350 3535 { o,
3, 1845, Toronto - .« - v 31 | 6092 | PT0857(s) o350 | 3536 (7535
3, 1845. Toronto .......... 31 4 514 0-350 3537
g, 1845. Toronto .......... 31 |10 289 0-349 3:543
» 1845.] Toronto ,.,....... 31 7 551 s 0:349 3542 .
6,1845) Toronto ..........| 31 | 6 077 | p50850(%) 10-349 | 5543 3543 05559
6, 1845, Toronto .. ........ 31 4 50-7 0-350 3543
8, 1845.| Toronto . 31 10 29-2 ) 0:349 3537
8, 1845.| Toronto .......... 31 7 549 . 0349 3:538 { .
8, 1845, Toronto ... ... .. o8 | 6 o7 | P09%5(8) 10349 | 353 (3938
8, 1845.| Toronto .. ........ 31 | 4 505 0348 | 3:538 J
3, 1845, Toronto ..........| 31 |10 324 0-350 | 3533
3, 1845.| Toronto .. ........ 31 | 7 569 ) 0-350 | 3-535 { o,
3, 1845, Toronto . ... .. .. .. 31 | 6 0g-2 | p42031 0350 | 3535 (5030
3, 1845.| Toronto .. .. ...... 31 4 514 0:350 3537
8, 1845.| Toronto .. ,....... 31 |10 29-2 0-349 3:539 L3.539
8,1845. Toronto .. ,....... 31 7 549 42051 0-349 3540 3540
8, 1845.] Toronto .. . 31 | 6 075 0-349 | 3541
8, 1845.| Toronto +......... 31 4 505 0-349 3:540
March 11, 1845.| Toronto .. .. ...... 31 {10 2749 . 0-349 35431 ..
11, 1845.| Toronto ... .. .... 51| 4501 |[ 4200 | g3as 5343 | 548
49 1845. Tor(mto beseve e e ]7 13 43.7 4+3815 0'639 3:533 3-533<
4,1845. Toronto «......... 17 6 480 } ' 0‘332 3:533
8, 1845. rl‘oronto e e ey 17 13 39'3 . 0-63 3'534 .
8, 1845, Toronto .. .. ... | 17 | 6 464 }43879 0636 30533} 8584 5535
10, 1845. Toronto ...... cen 17 13 386 4-3841 0-636 3539 3539 g
10, 1845, Toronto .......... 17 | 6 452 } 0-636 | 3540
11, 1845, Toronto ..........| 17 |13 395 [7 ,. 0636 | 35327 .,
11, 1845, Toronto .« -« ... .. 17 | 6464 | AU 066 | 3iass j 3538 J
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“ Remarks referring to TasrLe XXXIX,

““ Sault St. Mary, November 4, 1844.—The observations of vibration of No. 31 were accidentally omitted at
this station, by the interruption occasioned by the sudden death of one of the voyageurs; the value of X given

in the table was deduced from the experiments of deflection, by applying to the observed value of the ratio -;%

the known values of m, as given by the observations of September 6, 19, 25 and 29, and October 11, 1844,
viz. 0'3; in the general mean it is allowed only half the weight of the complete observations.

 Fort William, May 31, 1843, and October 11, 1844.—The reduction of the observed values of X to the
mean of the bifilar readings is omitted in the observations of October 11, 1844 : the magnetometer was observed,
but the connection of the readings did not appear satisfactory.

¢« Fort Francis, June 14, 1843, and September 29, 1844.—The bifilar was not adjusted for the observations of
1844 ; the value of X by No. 30 in 1844 differs considerably from the mean values by the two other bars, but
not to a greater extent than might have been caused by actual changes of the force.

“ Rat Portage, September 25, 1844.—The unfavourable state of the weather obliged the observations to be
made in a dwelling-house, which like all the dwelling-houses in that part of the north of America was con-
structed of wood, with scarcely any iron whatever; the floor was laid with trenails, and the lock on the door
was a wooden one; hence it is considered that the observation is as unexceptionable as if made in the open
air: the bifilar was not in adjustment.

¢ Winnipeg River, June 21, 1843.—The value of X is deduced from observations of deflection only, employing
the mean values of m given by the complete observations of June 14 and June 30.

« Upper Fort Garry, June 30, 1843.—The time of vibration of No. 30 was observed with the weights 5 and 6
attached *, but the second set without the weights could not be taken, The observed value of T'2 has been

multiplied by 0-338, the value of the ratio to obtain the value of T?, and the square root of the product

K
K+XK'
(4:9748) inserted in table No. XXXVIII. ; a few vibrations (22) which were observed as a check, gave a mean
value of 4:912, ' .

* Norway House, July 14, 1843, and September 6, 1844.—The value of m of bar 31 in 1843, appears too
small, being 0012 less than the mean at the preceding and following stations; the value of X is slightly in
excess of the mean of the other two bars (2:178 instead of 2:174), indicating the error to be probably in the
experiment of deflection. The observations of 1843 are reduced to the mean of corresponding readings of the
bifilar ; those of 1844 are reduced to the mean of hourly readings continued for twenty-one hours.

¢ York Factory.—The day of observation at this station, the 26th of July 1843, was one of very consider-
able magnetic disturbance, and in other respects unfavourable, being windy and showery; the tent which shel-
tered the bifilar magnetometer was blown down, and the glass tube of the instrument broken, rendering it for
the time unserviceable. In consequence of this accident the time of vibration of No. 31 is not reduced to the
same value of the horizontal force as the other parts of the experiments ; and the mean values of X, by bars 30
and 381, differ to an amount which is very large, when compared with the small value of the horizontal com-
ponent at the station, 4. e. F;th its whole amount.

« Cross Lake, August 16, 1843.—This was the first occasion on which the bars were vibrated without the
stirrup. The bifilar was not in adjustment.

« Cumberland House.—The bars were vibrated in 1843, both with and without the stirrup, and the mean
horizontal intensity is deduced from all the resulting values of X. The bars were vibrated again in August
1844 with the same mode of suspension, but the experiments of deflection were not made.

¢ Carlton House, August 26, 1844.—The bifilar was not adjusted at this station; and as the experiments of
deflection with No. 17 were omitted, the mean value of X is deduced from the observations with bars 30 and
31 only.

* This was done at several of the stations; but the values of K so obtained have been superseded by the
more accurate determination with the brass rings.
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«« Edmonton, August 17, 1844.—The bifilar was adjusted, but the state of the weather prevented the con-
tinuance of the readings for so long as twenty-four hours, and the value of X is reduced to the mean of twelve
hourly readings only.

« Athabasca.—'There are three separate determinations at this station with bars 30, 31 and 17, viz. in October
1843, and in March and July 1844 ;. the two former at the beginning and termination of a series of hourly
observations of the bifilar, &c., made during the winter of 1843, and the latter after my return to Athabasca,
from Mackenzie’s river. Three spare bars of various lengths, No. 23, 29 and 20, were also employed in
October 1843 ; but as the results obtained from them were calculated with an assumed temperature coeflicient,
and their moments of inertia are less accurately known than those of bars 30, 31 and 17, to introduce the
values of X given by them into the general mean would only vitiate more accurate results, and they are added
for purposes of illustration only; the general mean at the station is the mean by all the observations with hars
30, 31 and 17, except one of bar 17, in which the accuracy of the observed times of vibration appeared doubt-
ful, and which is not included in the Table.

 Vermilion, July 12, 1844.—The bifilar was placed in adjustment, and the several parts of the observation
are reduced to the mean of the corresponding readings.

“ Dunvegan, July 23, 1844.—The bifilar was placed in adjustment, and hourly readings taken on the 23rd
and 24th of July, the term day of the month. 'The absolute intensity is reduced to the mean reading of the
bifilar on the 23rd, which differs but little from the mean of thirty-two hourly observations.

« Big Island, June 20, 1844.—The place of observation was a small fishing-station near the Big Island on
Great Slave Lake, and named after it, but not actually upon it. The values of X are deduced from experiments
of deflection only, applying the mean values of m given by the observations of June 12 and 23. The bifilar
was not observed.

« Fort Simpson, May 2 and June 12, 1844.—The experiments of May are reduced to the mean reading of
the bifilar given by the hourly observations of nine days, from April 27 to May 8. Those of June are reduced
to the mean of the readings taken during the experiments ; the values of X obtained from the experiments with
the spare bars 20 and 23 have not been included in the mean, for the reason given in the remarks on the ob-
servations at Athabasca.

““ Fort Good Hope.—The observation at this, the most northern station of the series, was made at midnight
on the 29th and 30th of May, by the soft and beautiful twilight of that season and latitude. The night was
calm, and free from any magnetic disturbance. The results are reduced to the mean of twenty hourly obser-
vations of the bifilar magnetometer. The value of X by the observation of No. 30, when vibrated in the
stirrup, is apparently too small. The suspension thread broke after 100 vibrations had been observed, occupy-
ing only 11™ 20¢, being too short a time to give an accurate result in so high a magnetic latitude : in taking
the general mean I have allowed it only half the weight of the other results.”—J. H. Lerroy.
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Determination of the absolute Horizontal Force derived from the times of vibration of
the magnets of the portable unifilar magnetometer in 1844.

It has been seen.by the preceding Table, No. XXXVIII., that there were sixteen
stations at which observations of deflection as well as vibration were made with the
magnets of the portable unifilar in 1844, and that at three of the stations they weré
made at two different epochs : there were also twenty-five other stations, visited in the
same year, at which the times of vibration only of the magnets are derived ; and in
respect to these we have in the first instance to derive the magnetic moment of each
magnét, at the several periods when the vibrations only were observed, from the
deflections at the stations where both processes were completed ; and having thus
obtained a knowledge of the variations which the magnetism of the bars may have
undergone from time to time in the course of the year, we shall be enabled to derive
the values of the absolute horizontal force at those stations also, or at least at a great
part of them, where the vibrations alone are observed. : _

The observations, which include the deflections as well as vibrations, have been
discussed by Captain LEFroy in the preceding pages; and we are thus furnished with
nineteen determinations of the magnetic moment of No. 30, seventeen of No. 31, and
fourteen of No. 17, at different times in the course of the year.

The values of m (the magnetic moment) of No. 30 at the stations at which the
deflections are observed, were as follows, viz.—

Athabasca,March 2,1844 ., . m=-4207. Norway House, Sept. 4, 1844 m='3967.
Fort Simpson, May 2, 1844 . m='4166. | Fort Alexander, Sept. 20,1844 m="'3962.
FortGood Hope,May 29,1844 m=1'4106. | Rat Portage, Sept. 25, 1844, m="3964.
Fort Norman, June 2, 1844 . m="4091. Fort Francis, Sept. 29, 1844 . m=3962.
Fort Simpson, June 12, 1844 m=4018. | Fort William, Oct. 10, 1844 . m="3962.
FortResolution,June24,1844 m='4002. Sault St. Mary, Nov. 5, 1844 . m="3940.
Athabasca, July 2, 1844 . . m="3988. Toronto (with the stirrup),

FortVermilion, July 11, 1844 m="4005. January 1845 . . . . . m='3947.
Fort Dunvegan, July 24,1844 m=-3992. | Toronto (without the stir-
Fort Edmonton, Aug.18,1844 m='3978. rup), Jan. 29,1845 . . . m='393l.

Carlton House, Aug. 26, 1844 m="3965.

An inspection of these values shows that the magnetism of No. 30 was not constant
during the period under consideration, but that a progressive loss took place, which
was considerable in amount between March and June, but became much smaller
and more regular between June 1844 and January 1845. » |

The whole of the twenty-five stations at which the times of vibration only were
observed, are comprised between Fort Dunvegan on the 24th of July, 1844, and To-
ronto on January 29, 1845, or during the period when the loss of magnetism of
No. 30 was small and tolerably regular; we may therefore assume for this portion of

2R 2
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the year the most simple hypothesis of an uniform loss in equal intervals of time,
without incurring the risk of any material error. If x be the magnetic moment at
Toronto on January 29, 1845, a the interval of time in days between the date of the
observations at any anterior station and the 29th of January, and y the change of m
corresponding to a single day, each of the stations where observations of deflection
were made will furnish an equation of the form,

observed value of m=a-+ay;

and by the method of least squares we shall obtain the most probable values of m
on the hypothesis of uniform loss. There are fifteen such equations furnished by
No. 30, between June 12,1844, and January 29, 1845 ; from these we obtain m="3928,
and y="0000317. Hence we have m at Toronto on January 29 =°3928 ; and on any
earlier day between June 12, 1844, and January 29, 1845, m=="3928-0000317a.

By the experiments with Dr. LamonT’s rings, p. 293, the values of #?K, or the
moment of inertia of each of the inagnets 30, 31 and 17, multiplied by the square of
the ratio of the circumference of a circle to its diameter, were determined as follows,

viz.—
No. 30. 21°581.

No. 31. 21-853.
No. 17. 43-272.
The absolute horizontal force at the stations where the observations of vibration
only were made, are then deducible from the following expression, -
X__ WQK

— mT?®

in which T is the time of vibration and m computed as above.

The values of m with magnet No. 31 at the stations where the deflections were
observed were as follows :—

Athabasca, March 2, 1844 . . -3763. | Fort Edmonton, Aug. 18, 1844. ‘3507.
Fort Simpson, May 2, 1844 . . *3721. | Carlton House, Aug. 26, 1844 . °3499.
Fort Good Hope, May 29, 1844. °:3641. | Norway House, Sept. 4, 1844 . °3512.
Fort Norman, June 2, 1844 . . °3616. Fort Alexander, Sept. 20, 1844 . 3517.
Fort Simpson, June 12, 1844 . -3587. Rat Portage, Sept. 25,1844 . . +3515.
Fort Resolution, June 24, 1844. °3592. | Fort Francis, Sept. 29, 1844. . +3506.
Athabasca, July 2, 1844 . . . °3568. | Fort William, October 10, 1844. °3522.
Fort Vermilion, July 11, 1844 . +3592. | Toronto(withstirrup),Feb.5,1845. 3494.
Fort Dunvegan, July 24, 1844 . +3528. | Toronto (without stirrup), Feb. 5. *3494.

In this case also the twenty-five stations at which the times of vibration only were
observed, were all comprised in the interval between the 24th of July 1844 at
Dunvegan, and the 5th of February 1845 at Toronto. The loss of magnetism of
No. 31 in this interval appears to have been very small ; and to have been progressive,
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although the evidence on this point is obscured by the occasional irregularities of
observation. If we treat the observed values between Dunvegan and Toronto in the
manner already described in discussing the observations with No. 30, we obtain 3495
as the value of m at Toronto on the 5th of February 1845, and ‘3495--'000012a as
its value on any anterior day in that interval.

The values of m with No. 17, derived from the deflections, are as follows :—

Fort Simpson, May 2,1844 . . -6858. | Norway House, Sept. 4, 1844 . -6441.

Fort Simpson, June 12,1844 . -6738. | Fort Alexander, Sept. 20, 1844. -6414.
Fort Resolution, June 24, 1844. -6707. | Rat Portage, Sept. 25, 1844. . °6423.
Athabasca, July 2, 1844 . . . +6691. | Fort Francis, Sept. 29, 1844. . -6401.

Fort Vermilion, July 11, 1844 . -6678. | Fort William, October 10,1844, °6405.
Fort Dunvegan, July 24, 1844 . -6727. Sault St. Mary, Nov. 5,1845 . °6393.
Fort Edmonton, Aug. 18, 1844. +6702. | Toronto, March 8, 1845 . . . °6368.

A cursory examination of these values suffices to show, that between September 4,
1844, at Norway House, and March 8, 1845, at Toronto, a small and progressive loss
of magnetism was sustained ; but that between the observations at Fort Edmonton
on the 18th of August, and those at Norway House on the 4th of September, an irre-
gular and very considerable loss occurred. A more careful examination of the times
of vibration of this magnet, in comparison with those of No. 30 and 31, show that the
period at which this loss took place was, after the observations at Devil's Drum Island.
on September 1, and before those at Norway House on the 4th of the same month.
The stations therefore at which the observations of deflection were made with this
magnet may be divided into two series ; one antecedent to the loss thus sustained,
and the other subsequent to it. For the latter series, viz. between Norway House
on the 4th of September and Toronto in February 1845, the most probable values of
m have been obtained by the method of least squares in the manner already described ;
which gives for m at Toronto, on the 8th of March 1845, ='6363, and on anterior
days *6363+°000032a. But we have still to provide for the observations of vibration
made in July and August, and for this period the arithmetical mean of the observed
values of m between June 24 at Fort Resolution, and August 18 at Fort Edmonton,
viz. *6700, is perhaps the least exceptionable value that can be taken; the irregula-
rities of the observed values during the period would scarcely justify a more precise
deduction.

When the values of m, resulting from the observations made with a magnet at
several stations of a survey, give reason to infer that its magnetism has remained
constant, it is obviously preferable to employ at each station a mean value of m de-
rived from the whole body of the observations, as irregularities of individual deter-
minations afford a mutual compensation. When the loss of magnetism during the
whole or’a part of the survey has been small and progressive, a probable value of m,
computed for the period of the loss in the manner described, may continue to be
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preferable at the stations where the individual values were observed. For other
portions of a survey where the observed discrepancies are considerable, and where
they present an alternation of increasing and decreasing values, an arithmetical mean
may furnish the most probable value: but when the observed values at successive
stations have varied to an amount which considerably exceeds what may reasonably
be ascribed to observation error,—and whilst they manifest a progressive loss, afford no
very decided indication of its regularity in correspondence with intervals of time,—a
satisfactory combination may not be possible, and it may be safer to employ the indi-
vidual values furnished at each station of observation. Thus the arithmetical mean
of the four values obtained with No. 31, from June 12 at Fort Simpson to July 11 at
Fort Vermilion, appears preferable to the values themselves, or to any other deduction
that might be made for that period ; and in the case of No. 17, the values observed
on May 2 and June 12 are probably preferable to any others which could be assigned
for the respective epochs, but their differences are too great to permit a value to be
derived from them for any intermediate or an earlier period.

The following Table contains the times of vibration of the three magnets, Nos. 30,
31 and 17, at the whole of the stations in 1844, with the values of m either observed

or deduced in the manner which has been described, and the absolute horizontal

»?K
force computed by X = —.

TasLeE XL.
Station. Date. Magnet. Time of | Magnetic | Horizontal force in
vibration. | moment. absolute measure.
8
30 50328 4207 24025
Athabasea .. .......... March 1844.< 31 53740 | 3763 2011 »2-018
17 55204 * *
30 51393 *4166 1-961
Fort Simpson.......... May 2, 1844..< 31 5-4691 | -3721 1:963 >1+961
17 56751 6858 1:959
) 30 56013 4106 167
'Fort Good Hope ...... 29, 1844..< 31 59763 3641 168 >1678
17 6-1109 * *
30 54832 *4091 1-755
Fort Norman.......... June 2, 1844.< 31 54803 | -3616 1772 »>1-763
17 | 59717 * *
30 52323 *4018 1-962
Fort Simpson.......... 12, 1844.< 31 55993 *3587 1:943 »>1:954
17 57305 6738 1-956
30 55320 *3998 1767
Fort Resolution,..... .. 24,1844,< 31 58714 | 3585 1768 »1-767
17 60479 6700 1-766
) 30 51507 <3995 2:036
Athabasca .. .......... July 2, 1844.< 31 54725 -3585 2035 >2:036
17 56326 | 6700 2-036
30 4:9000 *3992 2:251
Fort Vermilion ...... e 11, 1844.< 31 51890 | <3585 2:264 2:250
17 | 53771 | <6700 | 2-234

¥ Values uncertain.
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TasLe XL. (Continued.)
 Station. Date. Magnet. Time of | Magnetic | Horizontal force in
vibration, | moment. | absolute measure.
8
‘ 4:4557 | +3988 2:726
Fort Dunvegan .. . . [July 24,1844, 47671 | <3519 | 2733 »>2732
1 4-8589 6700 2:736
4:4449 +3985 | 2744
Lesser Slave Lake. ... .. Aug. 5, 1844. . 47706 | <3517 2:730 »>2-731
48741 6700 2:718
. 4:2948 +3989 2940 .
Fort Edmonton ........ 18,1844.] 45939 | +3515 | 2946 »>2:942
: 4:6876 6700 2939
4:3747 | 3979 2:834
Saskatchawan ....... 20,1844..< 31 | 46908 *3515 2:826 >2:829
17 | 44792 | +6700 | 2828
, 30 | 44348 | -3979 | 2758
Saskatchawan ........ 21,1844.< 31 | 47706 | -3515 2:732 2746
17 | 48472 | 6700 | 2749 )
30 44167 *3979 2781
Fort Pitt ...vovvunenn 22,1844.< 31 | 47334 | 3515 | 2775 %2778
17 | 4-8223 | +6700 | 2777
30 | 4:3646 | -3978 | 28487
Saskatchawan. ........ -23, 1844./¢ 31 46798 | °3515 2839 L2:847
17 47562 6700 2:855
30 43520 | +3978 2:865 ,
Saskatchawan. ........ 24,1844.< 31 | 4-6534 | +3515 2871 L.2:865
17 427525 6700 2:860
30 | 4-4542 | 3977 | 2735
Carlton House ........ 26, 1844.10 31 47654 | 3515 | 2 738 2737
17 48565 6700 2 738
(30 | 45560 | 3977 | 2614
Saskatchawan .. 27,1844.¢ 31 4-8791 *3515 2612 L2615
17 4-9668 *6700 2:618
“30 47775 -3976 2 378
Cumberland House .... 29,1844./¢ 31 51080 | *3515 2 383 2 376
) 17 52235 6700 2 367
30 47705 *3975 2385
Near thePas .......... 31, 1844./¢ 31 51090 *3514 2:383
17 51978 6700 2391
30 47485 +3975 2:408
Devil’s Drum Island ....| Sept. 1,1844.J 3i 50968 | *3514 2:394 \ 2:399
17 51934 6700 2:395
30 4:8097 *3975 2347
Grand Rapid...... vee. | Sept. 2,1844./¢ 31 51558 *3514 2340 2 343
17 5:3157 *
30 50058 | 3974 2 166
Norway House ........ 4,1844/ 31 | 5-3569 | *3513 | 2168 \2:171
17 55516 6441 2180
. 30 47613 3971 2:397
Lake Winnipeg ........ 14;1844.J 31 | 52045 | 3512 | 2+397 \2:398
17 52997 6419 2:400
30 44437 | +3971 2:754
Lake Winnipeg ...... .. 16,1844.J 31 | 47457 | 3512 2-763}2'763
17 49326 6418 2771
' 30 4+4662 *3970 2:725
Lake Winnipeg .. ...... 17,1844/J 31 | 47866 | +3512 | 2:716 Le-721
17 4:9768 6418 2722
(30 4:5414 *3970 2:636
Lake Winnipeg .. .. 18,1844.¢ 31 | 48576 | 3512 | 2-637 L2639
17 50498 6418 2:644

* Value uncertain. -
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TasLe XL. (Continued.)
. i Magnetic | Horizontal force in
Station. Date. Magnet. v?ﬁ;!;ii:fl. mogfnt? absolute measuere.
8

30 44898 +3970 2 697

Fort Alexander........ Sept. 20, 1844.[< 31 47943 *3511 2° 708 2698
17 | 50090 | -6417 | 2-688
30 4-3592 +3969 2:864

Rat Portage .......... 25,1844, {31 46466 <3511 2883 >2'876
17 4-8392 | -6415 2:880
30 42395 3967 3027

Fort Franecis .......... 29, 1844./< 31 45242 | +3510 3042 >3+040
17 47110 ‘6414 3040
30 43170 +3965 2:921

Portage des 2 Rivicres..| Oct. 4,1844,< 31 46034 | +3510 2:938 >2°930
, 17 | 47976 | -6413 | 2932
30 4-3838 3964 2:834

Prairie Portage .. ..... 7,1844/< 31 | 46720 | -3510 | 2-853 »>2'844
17 4:8705 6412 2:845
30 4-3888 3964 2:826

Chien Portage ........ 9,1844 /¢ 31 | 46840 | <3510 | 2:838 >2:836
17 48717 6411 2:844
30 4:3474 3963 2:882

Fort William .......... 10,1844.< 31 46387 <3509 2:894 >2-881
17 4-8517 6411 2:868
30 4-1192 3962 3-211

Lake Superior .. .... 14,1844, 31 4:3988 +3509 3-219 »3:213
17 45875 | +6409 3:208
30 4-4726 +3961 2724

Fort Pic.......... 17, 1844,< 31 47741 +3508 2733 >2:725
' {17 49833 | 6408 | 2719
30 4-4104 3960 2804

White River .......... 21, 1844.< 31 4:7096 3508 2:809 >2+803
17 | 49150 | 6407 | 2796
30 43598 3957 2:869

Fort Michipicoton. . .. .. 30,1844./< 31 46507 +3507 2:881 >2:870
17 48606 6404 2:860
30 4:1408 3956 3:182

Gargantua .. ....... 31, 1844.< 31 44156 3507 3196 »3:190
17 46015 6404 3:191
30 42527 +3954 3018

not ob-

Sault St. Mary ........ Nov. 5, 1844 J 31 { cerved. } e 3:026
L7 47196 | -6403 3034
30 4-2058 |- *3953 | 3087

LaCloche ............ 8, 1844. 31 44774 +3506 34109 »3:108
17 | 46495 | +6401 | 3-127
30 4:0551 +3951 3:323

Penetanguishene ...... 15, 1844, {31 4-3324 | 3505 | 3322 »>3-326
17 45047 6397 3:333
(| Jan. 29,1845, (30 13:9463 +3928 3:528

Toronto . . . Feb. 5, 1845.// 31 4-2041 *3495 3:538 >3:537
Mar. 8, 1845. 17 43858 6363 3536
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Determination of the absolute Horizontal Force derived from the times of vibration
of the magnets of the portable unifilar magnetometer in 1843.

Besides the ten stations at which observations both of deflection and of vibration
were made with Nos. 30 and 31 in 1843, which have been discussed in pp. 289-302,
there were also thirteen stations at which the times of vibration only were observed,
unaccompanied by observations of deflection: these stations were all comprised be-
tween Cumberland House on the 22nd of August and Athabasca on the 13th of October.
The deflections observed at Cross Lake and Cumberland House on the 16th and 22nd
of August, and at Athabasca on the 13th of October, indicate that the magnetic
moment of both magnets sustained a considerable diminution in the interval; and
from the only intermediate determination, made at Isle & la Crosse on the 9th of Sep-
tember, we may infer that the greater part at least, if not the whole of the loss,
occurred in both magnets between August 23 and September 9. For the second por-
tion of the interval therefore, or from September 9 to October 23, the arithmetical
mean of the determinations at Isle a la Crosse and at Athabasca have been taken for
the values of m, viz. ‘4138 for No. 30, and ‘3841 for No. 31. In regard to the pre-
vious interval, or that comprised between August 22 and September 9, the observa-
tions at Cumberland House and at Isle & la Crosse manifest that a very considerable
change took place in the magnetic moment of both bars, but as intermediate obser-
vations of deflection are wholly wanting we have no direct evidence of the particular
time when it occurred. A careful examination and comparison of the times of vibra-
tion at the intermediate stations makes it probable that the greater portion at least
of the loss occurred in No. 31 between Cumberland House and Beaver Lake, and in
No. 30 between Beaver Lake and the Portage des Epinettes ; but as there is neces-
sarily much uncertainty involved in any conclusion on this point, it has appeared the
safest course to record the times of vibration at the stations between Cumberland
House and Isle & la Crosse without an attempt to deduce the horizontal force from
them.

- The times of vibration of No. 17 were also observed at the stations between Cum-
berland House and Athabasca, but no deflection experiments were made with it
before the arrival at Athabasca; it appears by the observations of vibration that this
bar unquestionably lost magnetism in the interval, but as there is no independent
evidence to show at what particular time the loss took place, or whether it was of a
sudden or of a progressive character, the times of vibration with this magnet have
also been recorded, but no conclusion has been drawn from them in regard to the
values of the horizontal force at any earlier station than at Athabasca.

MDCCCXLVI, 2s
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TasLe XLI.
Absolute Horizontal Force deduced from the times of vibration of Nos. 30 and 31
in 1843. ‘

Time of | Magnetic | Horizontal force in

Station. Date. |\ Magnet. o\ o tion. | moment. | absolute measure.

Isle a la Crosse ........| Sept. 9. 2:394

s.
30 4:6589 | -4138 2:403
31 4-8838 | -3841 2:386

Buffaloe Lake.......... 13. {g(l) igggg ;;i’? Zg?g} 2:278
River de la Loche..... .. 140530 | 40ses ot s } 2:336
Portage de la Loche .... 16. g(l) igggg géi’? Zg?g } 2:278
Clearwater River ...... 19. {g(l) ggzzf 3;2? Zgg;} 2:262
Pierre au Calumet ...... 20. g{l) ;?2]32; g;i? gi;g } 2:172
Pointe Brulée. . ........ 21,30 g:gggg ey Z:ggg} 2067
Athabasca ............ Oct. 13. {g(l) ggg}é ;;i? Zggg } 2036

TasLe XLII.

Times of Vibration of Nos. 30, 31 and 17, between August 22 and October 13,
recorded but not employed.

Station. 1843. | No. 30. | No. 31. | No. 17. Station. Date. | No.17.
Cumberland House ....| Aug.22. .... |.... |5126 |Isle ala Crosse ........ Sept. 9./5:116
Beaver Lake .......... 26, 4°667 | 4-945 | 5°205 || Buffaloe Lake.......... 13.| 5:236
Portage des Epinettes .. 28./4689 |5-007 | 5272 || River de la Loche .. ,... 14, 5°169
Frog Portage .......... 29./4°786 | 5049 | 5318 || Portage de la Loche .. .. 16. 5-231
Great Devil Portage ....| Sept. 1./4:765 |4:937 |5°286 || Clearwater River ...... 19.| 5253
Pine Portage .. ........ 3.4:786 15011 | .... | Pierre au Calumet...... 20.| 5°364
Snake Rapid .......... 4.4°760 |4°983 | 5231 || Pointe Brulée.......... 21./ 5493
Portage Sonnante ...... 7. 4644 |4:879 | 5097

Collecting then in one view the results obtained by Lieut. LEFroy with the magnets
of the German and unifilar magnetometers, and employing the Inclinations observed
at the stations which will be found in the general table at the close of § 12, we have
the values of the horizontal component, and of the total Force, severally as follows :—
a. signifies by the German magnetometer; b. by the unifilar, where both deflections
and vibrations have been observed; and c. when the times of vibration only of the
magnets of the unifilar were observed.
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TasrLe XLIII.

: Mean Total force
Station. Date. gg}ﬁﬁ?ﬁt‘. horizontal in absolute Remarks.
component. | measure.

Quebee .....vve......| 1842, 3:040 a. 3040 1378
Montreal ............ 1842. | 3-064 a. 3-064 1378
New York ce se e .e..| 1842, 4:008 a. 4:008 13'49 Lunaﬁc
Cambridge .. .... ceeenn 1842. | 3665 a, 3:665 1355 Asylum.
Philadelphia ..........|1842. | 4176a, 4176 13:50 Observed
Chicago .. ............ 1842. | * 4:106 a. 4:106 13-77 by Licut.
Fort William .......,..|1843. 2'869 b. 0'875 13:91 Young-
Fort William .......... 1844. | 2-881 5. } ¥ HUSBAND,
Fort Francis .......... 1843. | 3-048 . . , R.A.
Fort Francis .......... 1844. | 3:040 b. 3044 1418
Upper Fort Garry.... .. 1843. | 2849 b, 2-849 14-05
Norway House ........ 1843. | 2176 0.
Norwagrr House ........|1844. | 21710, 2173 1418
York Factory .......... 1843. | 15230, 1-523 14-07
Cross Lake............ 1843. 2:352 b. 2:3562 14-21
Cumberland House ....|{1843. | 2:3415.
Cumberland House ....|1844. | 23766, } 2358 1412
Isle a la Crosse ........ 1843. | 2394 ¢. 2:394 14-01
Buffaloe Lake.......... 1843. | 2278 c. 2:278 13-97
River de la Loche......|1843. 2:336 c. 2:336 13-90
Portage de la Loche ....|1843. | 2278 ¢. 2-278 13:95
Clearwater River ...... 1843. | 2262 ¢. 2262 13-85
Pierre au Calumet ...... 1843. | 2172 . 2:172 14:33
Pointe Brulée ........ 1843. | 2:067 ¢. 2067 14:00
Athabasea ............|1843. | 2:036 5.
Athabasea ............ 1844. 2:018 b, 2030 13-94
Athabasca ... ce...| 1844, | 2036 5.
Fort Simpson .......... 1844. | 1-961 5. .
Fort Simgson ceeeveoe..|1844. | 1°054 0. } 1:957 13:84
Fort Good Hope ...... 1844, | 1678 5. 1678 13-64
Fort Norman ...... ... | 1844, 1763 b. 1-763 1363
Fort Resolution ........ 1844. 1-767 b. 1767 13:99
Fort Vermilion ........ 1844. | 2:250 b. 2:250 14:07
Fort Dunvegan ........ 1844. | 2732 b. 2732 1403
Lesser Slave Lake......[1844. | 27315, 2:731 13-87
Fort Edmonton ........|{1844. | 2:942), 2:942 1404
On the Saskatchawan ..|1844. 2:829 c. 2:829 13+71
On the Saskatchawan 1844. | 2746 ¢. 2746 13-84
Fort Pitt..............| 1844, 2778 ¢. 2:778 14:15
On the Saskatchawan ,.|1844. | 2847 ¢. 2847 1424
On the Saskatchawan ..{1844. | 2865 ¢. 2:865 14:09
Carlton House ........[1844. | 2737 ¢c. 2137 13-74
On the Saskatchawan ,.|1844. | 2615 ¢. 2615 13-94
Near the Pas ........ ..11844. | 2-386 ¢. 2:386 14°32
Devil’s Drum Island ....| 1844, | 2399 ¢. 2:399 1382
Grand Rapid .......... 1844, | 2°343 ¢. 2:343 14-11
Lake Winnipeg ........ 1844. | 2:365 c. 2-398 14-38
Lake Winnipeg .. ...... 1844. | 2763 ¢. 2:763 1537
Lake Winnipeg ........[1844, | 2721 ¢, 2721 14-40
Lake Winnipeg ........|1844. | 2639 c. 2639 14-51

282
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‘Tasre XLIII. (Continued).

. Mean Total force
Station. Date. ggg:;iﬂﬁﬁ horizontal in absolute Remarks.
component. | measure.
Fort Alexander ........| 1844, | 2698 b. 2698 14:08
Rat Portage ..........[1844.| 28765, 2876 13-97
Portage des deux Riviéres| 1844, | 2:930 e. 2:930 13:89
Prairie Portage ........ 1844. | 2844 c. 2-844 1418
Portage du Chien ...... 1844. | 2836 c. 2:836 1417
Lake Superior ........[1844. | 3213 c. 3-213 15°89
PicFort.............. 1844. 2:725 ¢c. 2725 13:84
White River .......... 1844. 2:803 c. 2-803 1412
Fort Michipicoton ...... 1844. | 2870 c. 2:870 13:93
Gargantua ............ 1844. 3190 c. 3190 1526
Sault St. Mary ........ 1844. | 3:026 c. 3:026 13-98
La Cloche ............ 1844, 3108 ¢. 3:108 13-64
Penetanguishene ...... 1844. | 3326 c. 3:326 14:08
1842. | a. :

Toronto ............ { 1843, 3-537 a.

Toronto ..............|1845. | 35376. 3535 1390
Toronto ...... PSP 1845. | 3-535 b.

Toronto ............ .. 1846. | 3-533 b.

Woolwich ............ 1846. | 3729 b. 3729 10-39

Values of the Magnetic Force at Dr. Lockg’s stations.

Dr. Lockg’s determinations were of the ratios of the horizontal component of the
Force to its value at Cincinnati taken as a base station: it is therefore requisite to
establish, in the first instance, the relative values of the magnetic Force at Cincinnati
and Toronto on the best evidence that the observations furnish. For this comparison
we have—1°. Dr. LockE’s observations with HaNsSTEEN’s apparatus, at Toronto on the
20th of June, and at Cincinnati on the 4th of July 1844, combined with observations
of the Inclination on the same days. The observations of horizontal Force give the
ratio *7784 at Toronto to unity at Cincinnati, and those of Inclination 70° 25"0 at
Cincinnati, and 75° 13"4 at Toronto. Whence, if we take the total Force at Toronto
in the arbitrary scale as 1-836, its value at Cincinnati is 1-795.

2°. Dr. Locke’s determination of the ratios of the horizontal force at New York,
Cambridge, and Philadelphia, to unity at Cincinnati, with the Inclination at each sta-
tion, combined with Lieut. LEFroY’s determination of the ratios of the horizontal
force at the same three stations to the force at Toronto, all which were observed
with the magnets of the German transportable magnetometer. The place of obser-
vation at New York, Cambridge and Philadelphia, was the same with both observers ;
viz. the Lunatic Asylum at Manhattanville near New York, and the magnetic obser-
vatories at Cambridge and Philadelphia.

The particulars of this comparison are as follows :—
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TasLe XLIV.

Dr. Locke. Lieut. LErFroy. Lieut. Lerroy.
I%orizoxdltal Total force
Station. te. | Ratio of the ot Horizontal force | force de- | Horizontal s as:o0 | at Cinein-
aon Date horizontal ggféxzam; observed at the | duced at | force ob- gg:;:zgo:t natito1-836
force to 1 at Ci}n cinnati stations in the |Cincinnati.| served at Toronto. |2t Toronto.
Cincinnati. * first column. Toronto.
. o 4 (1842.) (1842.) (1842.)
1841. *8828 70 26:2
New York ... { 1844, | 8811 70 250
Mean | +8819 | 70 256 4-008 4544 | 8537 |75 160 | 1:791
Cambridge .. ....|1842. *8040 70 262 3:665 4558 3537 |75 160 | 1797
1841. ‘9175 70 262
Philadelphia ,.< [1842. | -9178 70 26-2
1844. 9151 70 252
Mean *9168 70 258 4168 4546 3537 175 160 | . 14792
Mean ........ 1-794

Whence we have the total force at Cincinnati==1:794.

3° Dr. Locke’s determination of the ratios of the horizontal force at Baltimore,
Washington, Princeton, Newhaven, Albany and Sault St. Mary, to unity at Cincin-
nati, and his observations of the Inclination at those stations, combined with the
ratios of the total force to 1'836 at Toronto, determined by Lieut. Lerroy at the
same six stations. The particulars of the comparison are as follows:—

TasLe XLV.
oo Total force at Cincinnati to
Ratio of the Inclination observed at 1836 at Toronto.
horizontal Beob
. force to 1 at . y observations at
Station, Dates. A 4% 1 the stations .. . A N
ation ates. | Cincinnati. in column 1. Cincinnati. th(c’, oslt‘;;tr;lgnls in Deduced for
i Cincinnati.
Dr. Locke. | Dr. Locke. | Dr.Locke. Lieut. LEFroY.
Baltimore .......... 1841. | -9370 | 71 841 | 70 262 1782 1796
Washington ........ 1844. *0483 71 13+4 70 250 1-772 1-795
Princeton .......... 1844. *8833 72 404 70 250 1-783 14794
Newhaven .......... 1842. *8385 73 29-8 70 262 1-773 1-794
‘| Albany ............ 1844. 7876 74 402 70 250 1-797 1-800
Sault St. Mary ...... 1843. 6695 77 30-2 70 255 1862 1796
Mean ............ .o 1796

Whence we have the total force at Cincinnati =1-796. Collecting in one view the
results of the three comparisons, we have—
1°. By the direct comparison of the horizontal force at Cincinnati and
Toronto, by Dr. Locke . . . . . . . B A )
2°. By three intermediate stations, at which the ratios of the horizontal
force were determined by Dr. Locke to the force at Cincinnati, and by
Lieut. Lerroy to the force at Toronto . . . . . . . . . . . 1794
3°. By six intermediate stations, at which the ratios of the horizontal force
were determined to the force at Cincinnati by Dr. Lockg, and the ratios
of the total force to its value at Toronto, by Lieut. Lerroy . . . . 1796
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The total force at Cincinnati, the base station of Dr. Locke’s survey, has therefore
been taken =1'795 ; and the final column in the following Table has been computed
accordingly ; employing for that purpose the Inclinations observed at the same
stations by Dr. Lockg, contained in § 12, where also the geographical positions of

the stations are given.

TasLe XLVI.—Values of the Magnetic Force at the stations of Dr. Locke’s survey.

giu}(:gr?-f Ratios of the total force. gﬁgtﬁ%;}f. Ratios of the total force.
Station. Date. |zontal forcel ™ Station. Date. |zontal force

to unity at |"To unity at{To 1836 at to unity at |To unity at| To 1836 at

Cincinnati. |Cincinnati. | Toronto. Cincinnati, |Cincinnati.| Toronto.
Cincinnati ....ceeeeevaneeenn verees | 10000 | 140000 | 1:795 || BoStOn ....ccevniereerenns .. 1842, -8057 ‘9845 1767
Dayton ... ...|1838. | -9582 | 10032 1797 Cambridge .... .| 1842, | -8040 | -9917 1774
Dayton .. .| 1840. | -9544 -9991 Cambridgeq . .| 1845, 1 +7955 +9860
Springfield ...|1838. | -9494 | -9978 1:791 |l Bristol.......... ... 1842.| -8885 | 9850 1-768
Urbana ..... ...|1838. | -9533 | 1-0122 1:816 || Huron....... ... 1843. | 8834 | 10123 1:817
Columbus .. ... 1838. | -9666 9967 1788 Detroit ....... ... 1843. | -8552 | 1-0111 1:815
Columbus .. <. 1845, | 9644 9957 } Ann Arbor .... .. 1843. | 8771 | 1:0184 1-828
St. Louis..... ...|1839. | 10430 | -9973 1790 | Machinac ....... ... 1843. | -7159 | 10387 1-864
Davenport .. .| 1839. | 9385 | 1'0120 1-816 || Sault St. Mary . ... 1843. | -6695. | 1:0366 | 1-861
Lostgrove 1839. | -9360 | 10154 1-822 || Encampment ......... ... 1843. | -6959 | 10341 1-856
Wabisepinnecon River ...[1839. | -9302 | 10206 | 1:832 | Houghton’s River ...|1843. | -6713 | 1'0266 | 1-842
Iron Ore Bed ......covvvneee 1839. | -9085 | 1-0302 1-849 || Magnetic Inlet . | 1843. | 6199 | 10652 | 1-910%*
Brown’s Settlement ...... 1839. { -9181 | 1-0129 1-818 || Isthmus ...ooevvvenvnnianens 1843. | -6298 | 10555 1-895%*
Mahoqueta River ......... 1839. | -9034 | 1-0178 1-818 || United States Agency ...|1843. | -7171 | 10866 1-950%*
Farmer’s Creek ............ 1839. | -9144 | 1-0228 1-836 || Eagle River........c.eeniiins 1843, | -6482 | 10367 | 1-861
‘White Water River ...... 1839. | 8927 | 10165 1-824 | Lapointe............ ... 1843, | 7047 | 10445 1-875
Mahoqueta River *......... 1839. | -8897 | 10093 1811 || Ontanogon River ... 1843, | -6862 | 10393 1-865
Dubugues Town....... .| 1839. | -8805 | 1-0130 1-818 || Isle Royale.......... ... 1843. | 6464 | 10526 | 1-889
Little Mahoqueta . ..|1839. | -8813 | 1-0160 1823 |l Cleveland .... ... 1843, | 8802 | 1-0163 1824
Turkey River ....... ..| 1839, | -8732 | 1-0091 1'811 || Wheeling ... ... 1844, 1 9167 | 1-0129 1813
Prairie du Chien .| 1839. | -8763 | 1-0187 1828 || Wheeling .... ... 4845, | 9182 | 1:0070
Blue Mound .......... ..]1839. | 8540 | 1-0174 1826 || Cumberland .... ... 1844, | -9390 | -9967 1-789
Madison «.....euees .| 1839. | -8521 | 1-0378 1-862 | Washingtontt ... ...| 1844, | 9414 | 1-6026 1-800
Mineral Point.. .| 1839. | -8686 | 10137 1-819 || Washingtont} ... .| 1844, | 9483 | -9879 | 1773
Hamilton ..... .| 1840. | -9383 | 1-0035 1-801 | Georgetown ...... ...| 1844, | 9413 9849 1-768
Piqua ........ .| 1840. | -9461 | 1-0026 1799 || Mount Vernon . ... 1844, | -9685 9933 | 1782
Lebanon .| 1840. | -9720 | 1-0011 1-797 || Princeton ....... ...| 1844, | -8833 9940 1-783
Mason ..... .| 1840. | -9770 | 9989 1:793 || Princeton§§ . ...| 1844, | 8815 *9927 1781
Williamstown ..| 1840. | 1-0122 9932 1-783 || Princeton |||} .... .| 1844, | +8905 9973 1-790
Lexington ........ .. 1840. | 1-0120 | -9854 1769 | New Brunswick . .| 1844, | 8814 | -9946 1785
Clay’s Ferry .. .. 1840. | 1-0203 | -9893 1:775 || Powkeepsie............ ... 1844, | -8808 | -9959 | 1787
Frankfort ..... .. 1840. | 1-0151 9887 1774 | Opposite Powkeepsie......[ 1844, | 8197 | 1-0094 1-811
Louisville ........ .{ 1840. | 10234 9965 1-788 | Greenbush ..ceeverinnnenns. 1844. | 7867 | 9978 | 1791
Mount Vernon .. ..|1840. | 10646 | 9913 1:779 || Albany .| 1844, | -7876 | -9985 | 1-792
New Harmony .. .| 1840. | 1-0681 9908 1:778 | Utica ..... ... 1844, | 7876 | 10078 | 1:809
Princeton ....eveunieinnenn. 1840. | 1:0447 9923 1-781 | Rochester .| 1844, | 7948 | 1:0061 1-806
Vincennes ..........eec.o.. 1840. | 10260 | -9985 1-792 || Lockport.... .. 1844.| 7913 | 1:0073 | 1-808
Paoli .....ceeee ..| 1840. | 1-0313 | -9880 1-775 | Buffaloe .... .. 1844, | -8054 | 140170 | 1-825
Philadelphia .. .| 1841. | -9174 9943 Ashtabula .... ... 1844, | -8600 | 1-0335 1-855
Philadelphia ..... .| 1842. | -9178 | -9955 }1'784 Warren ....... . 1844, | 8806 | 10056 1-805
Philadelphia .. .| 1844, | - 9151 9918 Wellsville .... .| 1844, | -8927 9999 1:794
Pittshurg ....coovvneennnens 1841. | -8915 | 1-:0052 Toronto I ......... .o 1844, | -7784 | 10229 1-836
Pittsburg ..| 1842, | -8907 | 1-0041 1-803 || Near Toronto™**¥* | 1844, | 7789 | 1-0220 | 1-835
Pittsburg ........ .| 1845. | -8869 | 1-:0034 Marietta v.oevuenee. | 1845, | 9566 | 1-0025 1:800
Chambersburgh .... .| 1842, | 9216 9964 1:788 | Near Marietta...... ... 1845, | +9507 9999 1795
Mount St. Mary’s .........| 1842. | 9319 | -9977 1:790 || Allegheny Summit .o 1845, | 9026 | 1-0025 | 1-800
Baltimore ...........cceeens 1841, | -9370 | -9935 1784 || Portland | 1845, | 7535 9897 | 1-776
Baltimore *-..... oo 1841, 9319 *9914 1:779 || Locke’s Mills vuceevueinan.nd 1845, | +7265 9950 | 1786
Trenton seeeveveenneennieenes 1841. | -9246 | -9978 1:790 || Bethel...oevrunrene .| 1845, | 7274 | 9965 1-789
Newark ...ccccevvviennninans 1841. | -8785 9957 }1'784 Goreham........ vevvenenennnd| 1845, | 7442 | +9993 1794
Newark ........ weed| 1844, | +8756 9925 Mount Washington ...... 1845, | 7287 9915 1:780
New Yorki....... .o 1841. | -8835 9943 | 1785 Near Mount Washington. .| 1845, | 7334 9914 1:780
New Yorki...oocvvseenn..o.[ 1844, | 8817 | -9944 } OXford  vevveerrniiniennnees 1845. | ‘9732 | 1:0056 1-:805
New York§eeeooivnninanees 1841. | 8828 | -9918 1781 Richmond .eeveeeereeeneene.| 1845, | <9574 | 1:0020 | 1-799
New Yorks...... ceeveeene...| 1844, | +8811 9924 St. Mary’s eeeeeviennnenenn| 1845, | ©9255 | 1-0056 1-805
New York|feereverennien .| 1841. 1 9003 9942 1:784 |l Carrolton ....eccecevvennnss| 1845, [ 9662 | 10024 1-800
Newhaven ....ccevveennenns 1842, | 8385 9884 1774 .

* North Branch.

§ Lunatic Asylum, Manhattanville.
#** At these four stations, which are all within one mile of each other, considerable local disturbance oh-
1} Grounds of the Capitol, mean of the east and west sides.
*¥% In the woods.

viously exists,

3§ Pott’s Wood.

1 St. Mary’s College.
i New Asylum.

11+ Magnetic Observatory.

Il Rock Hills (trap).

99 Magnetic Observatory.

1 Columbia College.
§[ Mr. Bonp’s Magnetic Observatory.
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Values of the Magnetic Force at Mr. RENwick’s Stations.

Mr. Renwick’s observations consisted partly of determinations of the absolute
horizontal force with a portable unifilar magnetometer, and partly of determinations
of its ratios, by means of the times of vibrations of the magnet of the unifilar, of which
the magnetism is assumed to have been constant. The absolute values of the total
force are derived from the horizontal component obtained by both classes of obser-
vations, by applying the Inclinations observed at the same stations, which will be
found in the General Table of Inclinations in the sequel, where also the geographical
positions of Mr. ReEnwick’s stations are given. The particulars of the magnetic
determinations will be contained in the official publication of the United States Go-
vernment : the results now communicated have been computed by Mr. RENwIck.

TasLe XLVII.

Results of the Observations on the Magnetic Force made by Mr. RExwick in 1844,

. Absclute hori-]  Absolu

Station. ;)()sx?tal forge. totgiofort:e. Remarks.
Stonington........ e reaae. 37479 13:133
Bridgeport................ ... 37380 13:050 o .
Gre(gl}f)ort ................... 3-8501 13:14g | (¥ ibrations and deflections.
Saybrook ........... o000l 3:5636 13-388
New York (Columbia College)....| 41317 13-883
New York (Old Lunatic Asylum)..| 4:0913 13849
Sandy Hook ............0u.nn 41270 13-824 Vibrations onl
Yale College veveerenrrnnn.s ...| 38758 13:514 y.
Stamford .............. ... ... 3-9429 13:512
Oyster Bay ..ooeeeveienee... 39526 13:506

The determinations of the magnetic force which have been discussed in the pre-
ceding pages, are collected in one view in the following General Table, No. XLVIII. ;
which exhibits the names of the stations, their geographical positions, the observers,
and the intensities of the Force; the latter are placed in separate columns according
to the nature of the determination in each case, the relative values of the total Force
being placed in the one column, and the absolute values of the horizontal component
in another ; the former are expressed in the arbitrary scale, and are dependent on
1'836 as the force at Toronto; the latter are expressed in British units. A final
column is added for the purpose of showing the total Force in absolute measure cor-
responding to the determinations in the two preceding columns: when the deduction
is from the horizontal component, the values in the final column are the horizontal
force multiplied by the secant of the observed Inclination; when fromn the ratios of

the total Force, they have been computed by multiplying the respective ratios by

13-896 . . . .
Tgag- Thenumber of separate resultsin the Table is 289, of which 222 are relative,

and 67 are absolute determinations. The number of stations at which the force
has been obtained by these observations is 234. Seventeen of the results at fifteen
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stations present discordances much exceeding the ordinary limits; in most of these
cases similar discrepancies occur in the observations of the Inclination also, whence
it may be inferred that they are occasioned by station-error. Setting aside these
seventeen.results, there remain 272 independent determinations at 219 stations distri-
buted over a portion of the earth’s surface, extending in latitude above twenty-eight
degrees, and in longitude above fifty degrees.

At thirty-five of Captain LEFroyY’s stations, results were obtained both by the
magnets of the unifilar magnetometer, and by the statical needles. Omitting Pierre
au Calumet, where much local disturbance prevailed, there are thirty-four stations
at which the values of the total Force in absolute measure derived from the two me-
thods admit of being compared ; when this is done it is found that the values obtained
by the horizontal method are in excess at fifteen stations, and in defect at an equal
number, the results being identical at the remaining four stations. The sum of the
differences in excess is 1'95, and in defect 1-22; the difference of these two numbers
divided by 34 (the number of stations), gives ‘0215 as the average excess of the ab-
solute determinations, or about ‘0015 of the whole force. As the two methods of
experimenting are perfectly independent of each other, having no single element in
common, such an agreement is a very satisfactory confirmation of the general merits
of both, and testifies, far more than any verbal expressions, in praise of the unre-
mitting care with which the observations were conducted and executed. The sum
of the differences in excess and defect, taken without reference to signs, is 317,
which divided by 34 gives an average difference at each station of 0:09 between the
two methods. As in all probability the differences which appear in the results of the
two methods in such very high magnetic latitudes are chiefly attributable to observa-
tion-error in the Inclinations, of which the secants are employed in the deduction of
the total Force from the horizontal components, it may be proper to notice that an
error of 0°09 in the total Force is equivalent, when the Inclination is 80° to an obser-
vation-error of less than 4’ in the Inclination: and when all the circumstances are
considered under which the observations of Inclination were made, an average error
of 4’ in determinations, which rarely admitted of confirmation on a second day, will
by no means appear an extraordinary amount.

As a considerable portion of the statical determinations of the Force, and of the
observations of Inclination, were entrusted to Bombardier Henry, I may take this
occasion to insert, as I have great pleasure in doing, the following extract from a
communication from Captain Lerroy :—“ During the twenty months which I passed
in the Hudson’s Bay Territories, Bombardier HENrY was my only English assistant :
his excellent conduct and cheerful endurance at times of considerable inconvenience
and hardships, did as much credit to his character as a non-commissioned officer of
artillery, as the interest with which he devoted himself to the observations entrusted
to him did to his zeal and intelligence.” |
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TasLe XLVIIL.  General Table of the Observations of the Magnetic Force.

Magnetic force.
Station. Lat. Long. Observer. Relative scale, | L @bsolute measure.
Toronto =1-836. Horizontal.| Total.
Between the latitudes of 38° and 40°.
St. LouiS. . + .o iveevn..| 38 38 269 56 |LockE. 14790 ceen 1355
New Harmony ........ 38 11 272 12 |Locke. 1778 venn 13-46
Mount Vernon ........ 37 59 272 13 |LockE. 1779 e 13-47
Princeton ............ 38 23 272 30 |Lockk. 1-781 e 1348
Vincennes .......e.... 38 43 272 35 |Locke. 1792 ceen 1356
Paoli .............. .. 3805 273 25 |Lockk. 1775 e 1344
Louisville ............ 38 03 274 30 |Lockk. 1-788 ceee 13:53
Richmond ............ 39 49 275 13 |Locke. 1-799 ce e 1361
Frankfort ............ 38 14 275 20 |Lockk. 1774 ceen 1343
Oxford .............. 39 30 275 22 |Lockk. 1:805 v 13-66
Hamilton ............ 39 23 275 28 |Locke. 1-801 e 1363
Williamstown .. ........ 38 36 275 38 |Lockk. 1-783 e 13:50
Cincinnati ............ 39 06 275 38 |Lockk. 1795 oo 13+59
Dayton .............. 39 44 275 43 .|LocCkE. 1797 vee 1360
Clay's Ferry .......... 37 54 275 42 |Locke. 1775 e 13-43
Lexington ............ 38 06 275 42 |Locke. 1-769 cene 13-38
Mason................| 389 22 275 47 |Locke. 1-793 13:57
Carrolton .......... ..| 39 38 275 51 |Locke. 1-800 RN 1362
Lebanon.............. 39 26 275 54 |Locke. 1-797 e 1360
Springfield ............ 39 54 276 09 |Locke. 1791 cens 1355
Columbus ............ 395 276 57 |Locke. 1-788 case 1353
Marietta Island .. ...... 39 25 278 32 |Locke. 1-800 e 13:62
Near Marietta Island. . .. ? ? Locke. 1795 veee 13-58
Chambersburg ........ 39 55 282 20 |Locke. 1-788 e 1353
Mount St. Mary’s .... .. 39 41 282 42 |LockE. 1790 R 1355
Mount Vernon ........ 38 41 282 53 |Lockk. 1-782 e 13:49
Georgetown ,,,,,,,,,, 38 53 282 57 |Lockek. 1-768 e 13-38
Washington ,,,,,,,,,, 38 53 282 59 |Locke. 1-773% e e 13:42
Washington .......... 38 53 282 59 |Lerrov. 1772* cens 13-41
Washington ,,,,,,,,,, 38 54 282 59 |LockEe. 1-800} ceee 13:62
VVashingt,on ,,,,,,,,,, 38 54 282 59 |LEFROY. 17981 e 1361
Baltimore ............| 39 17 283 22 |Locke. 1-779 e 13-47
Baltimore ............ 39 17 283 23 |Locke. 1784 e 13-50
Baltimore ............ 39 17 283 23 |LEFroy. 1-782 cenn 13-49
Philadelphia .......... 39 58 284 50 |Lockk. 1-7841 vees 13:50
Philadelphia .......... 29 58 284 50 |Lerrov. 17931 e 13-57
Philadelphia ...... ...l 389 58 284 50 |LEFroy. cees 41761 1350
Between the latitudes of 40° and 45°.
Prairie du Chien ...... 43 01 268 51 |LockE. 1-828 e 13-83
Brown’s Settlement . ... 42 02 268 54 |L.OCKE. 1818 e 13-76
Mahoqueta River .. .. .. 42 14 269 03 |Locke. 1-818 e 1376
North branch of ditto ..| 42 23 269 08 |[Lockk. 1-811 AU 1371
Turkey River..........| 42 42 269 12 |Locke. 1-811 e 13-71
Iron Ore Bed...... e...| 41 55 269 20 |Locke. 1-849§ cees 13-99
White Water River ....| 42 18 269 22 |Lockk. 1:824 e 13:80

* Grounds of the Capitol. :

+ Magnetic Observatory. 'The Inclinations observed at the Magnetic Observatory and in the grounds of the
Capitol, differ also about one-third of a degree; the results at the observatory are omitted in the map.

i Magnetic Observatory. § Local influence ; omitted in the map.

MDCCCXLVI. 2T
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TasLe XLVIII. (Continued.)

Magnetic force.

Station. Lat. Long. |  Observer. Relative scale, | L1 @bsolute measure.

Toronto=1-836. Horizontal.i Total.

Between the latitudes of 40° and 45° (continued).

Little Mahoqueta River. . 42 31 265 Qé L.OCKE. 1-823 cee 1380
Davenport .. .......... 41 30 269 34 |Locke. 1-818 e 1376
Wabisepinnecon River ..| 41 44 269 37 |Locke. 1-832 e 13:86
Dubuques Town ......| 42 29 269 37 |LockE. 1-818 cens 13-76
Farmer's Creek .. ...... 42 13 269 37 |Lockk. '1:836 e 13:90
Lostgrove ............ 41 39 269 51 |LoOCKE. 1:822 v 1379
Mineral Point. .........| 42 50 270 06 |Lockk. g 1-819 e 13-76
Blue Mound .......... 43 01 270 22 |Locke. 1-826 een. 13:82
Madison .. ..eeueeionnn 43 04 270 54 |Locke. 1:8621 el 14-09
Chicago ..............| 41 53 272 16 |YOUNGHUSBAND. 1823 e 1380
Chicago .. ... e «..| 4153 272 16 |YOUNGHUSBAND,|  .... 4106 | 1377
St. Mary's «...c.ooaen .. 40 32 275 41 |Locke. 1-805 N 1366
Piqua ..oovuveenenn s 40 06 275 47 |Locke. 1799 e 1361
Urbana ...... ceeseeee| 40 05 276 12 |Locke. 1-816 13-74
Ann Arbor............ - 42 18 276 15 |Locke. 1-828 venn 13-84
Amberstburg.......... 42 06 276 47  |LEFroY. 1-822 vees 13-79
Detroit .. oovvveneeen.. 42 25 277 04 |LEFrOY. 1-814 e 1372
Detroit . .cvvveeneennn. 42 25 277 04 |Locke. 1:815 e 1373
Detroit ...cvevvenen . 42 25 277 04 |YOUNGHUSBAND. 1-826 e 13:82
Port Sarnia, «.vvven... 42 58 277 26 |LEFROY. 1-825 PN 13-81
Huron .......... vees| 41 26 277 33 |Locke. 1:817 e 1375
Goderich ...... cesans 43 45 278 03 |LEFROY. 1828 e 13:84
Cleveland .. ....... ... 41 30 278 18 |LocKE. 1-824 e 13-80
Cleveland ............ 41 30 278 18 |YOUNGHUSBAND. 1-807 e 1367
Ashtabula ........ eeo.| 41 52 279 08 |Locke. 18551 cees 14-04
Warren «.....even... 41 16 279 11 |Locke. 1:805 e 13:66
Wheeling ........ we..| 40 08 279 18 [Locke. ‘ 1-813 e 13-72
Wellsville ........ ee..| 40 38 279 16 |Lockk. 1-794 “ens 13-58
Pittsburg ......... 0o 40 32 279 58 |Locke. 1803 cees 1365
Penetanguishene ...... 44 49 279 59 |Lerrov. s 3:326 14-08
Toronto «o.vveveaennn. 43 39 280 39 |LEerroy. 1-836 veee 1390
Toronto .. coevevnns ... 43 39 280 39 |Locke. 1-836 el 1390
Toronto ...oovveenvnn. 43 39 280 39 |LEFRroY. e 3535 1390
Near Toronto.......... 43 39 280 41 |Locke. 1:835 R 13-89
Niagara .............. 43 05 280 51 |LerroY. 1-822 e 1379
Buffaloe .. .. cev. vt 42 53 281 06 |Lerroy. 1-814 1373
Buffaloe ........c.un .. 42 53 281 06 |Lockk. 1-825 e 13-81
Lockport ............ 43 11 281 14 [Locke. 1808 ceee 13-68
Allegheny Summit ....| 40 27 281 50 [Locke. 1-800 e 1362
Rochester ............ 43 08 282 09 |Locke. 1-806 cenn 13-67
Cumberland ..........| 4013 283 10 |Locke. 1-789 enn 1354
Brockville voovve ... 44 35 284 15 - |YOUNGHUSBAND. 1812 ceen 13-71
Utica «ovvvuen... eee..| 4307 284 47 |Locke. 1:809 ceen 1369
I Bristol. . ...... veevev..| 4006 285 13  |Locke. 1768 ... 13-38
Trenton ....veen.. e 40 13 285 20 |Locke. 1790 e 13:55
Princeton ............| 4022 | 285 20 |Locke. 1783 e 13:50
Princeton +...cevvev.. 40 22 285 20 |LEFRroY. 14783 e 13-50
Princeton®............ 40 22 285 20 |Locke. 1-781 e 13-48
Princetont........ eee.| 40 22 285 20 |Locke. 1:790 e 1355
New Brunswick........ 40 30 285 256 |Lockk. 1-785 oo 13-51
Newark -...... veeeee..| 40 43 285 50 |Locke. 1-784 cees 13:50

* Pott’'s Woods. + . Rock Hills (trap). 1 Apparent local influence ; -omitted in the map.
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TasLe XLVIII. (Continued.)
Magnetic force.
Station. Lat. Long. Observer. Relative scale. In absolute measure.
Toronto=1836. |5 orizontal.|  Total.
Between the latitudes of 40° and 45° (continued).
New York* .......... 40 4§ 285 5'} Locke. 1-781 ceen 13-48
New York* ..........| 40 49 285 57 |LEFROY. 1-769 - 1339
Yew York* ..........| 40 49 285 57 |LEFRrOY. e 4008 | 13-49
New York* .......... 40 49 285 57 |RENWICK. 4-091 1385
New Yorkt+ ......... 40 48 285 58 |LoCKE. 1-784 B 1350
Sandy Hook .......... 40 27 285 58 |RENwICK. e 4127 | 1382
New Yorki .......... 40 43 285 59 |Locke. 1-785 e 1351
New Yorkf .......... 40 43 285 59 |RENWICK. e 4132 1388
West Point............ 41 24 285 59 |LEFROY. 1-807 1367
Opposite Powkeepsie....| 41 41 286 04 |Locke. 1-811 1371
Powkeepsie.. ......... 41 41 286 05 |LockE. 1787 13:52
Albany .............. 42 39 286 14 Locke. 1-792 13-56
Albany .............. 42 39 286 14 |LEFRrOY. 1-797 1360
Greenbush .. .......... 42 39 286 16" |Lockk. 1791 R 1355
Opyster Bay............ 40 52 .ev... |RENWICK. . 3:953 13-51
Bridgeport ......... el 41 11 286 48 |REnwick. cees 3738 | 1305
Newhaven ............ 41 18 287 02 |Locke. 1-774 el 13°42
Newhaven ............ 41 18 287 02 |Lerrov. 1-773 e 13:42
Newhaven ......... 41 18 287 02 |RENWICK. el 3-876 1351
Greenport ........... 41 06 287 38 |RENWICK. 3-850 13-14
Stamford ............ 41 03 | ...... Renwick. 3943 1351
Saybrook ............ 41 17 | 487 39 |Renwick. 3564 | 13-39
Stonington .. .......... 41 20 288 05 [RENwICK. veen 3-749 1313
Mount Washington ....| 44 17 288 31 |LockEe. 1780 R 13-47
Providence............ 41 50 288 35 |Lerroy. 1-781 ceee 13-48
Near Mount Washington.| 44 16 288 31 |[LoCKE. 1-780 N 13-47
Goreham ............ 44 27 288 47 LocCKE. 1-794 ee 13-58
Cambridge .. .......... 42 22 288 52 [LockE. 1-774 13:42
Cambridge............ 42 22 288 52 |LEFROY. 1777 ee.. 13-45
Cambridge ............ 42 22 288 52 |LEFroY. e 3:665 13-55
Boston .............. 42 22 289 01 |Locke. 1-767 ceee 13-37
Bethel ...... e 44 27 289 09 |Locke. 1-789 13-54
Locke’s Mills .. ........ 44 24 289 16 |Lockk. 1-786 1352
Portland.. ...... e 43 41 289 40 |Locke. 1-776 13-44
Between the latitudes of 45° and 50°.
Upper Fort Garry...... 49 53 262 58 |LEFROY. 1-862 e 14-09
Upper Fort Garry......| 49 53 262 58 |LErroy. 2849 | 1405
| Lake of the Woods ....| 49 19 265 18 |LEFROY. 1-867 e 14:13
Lake of the Woods ....| 49 28 265 20 |LeFroy. 1:856 ) 14:05
Rat Portage ...... . 49 46 265 21 |Lerrov. 1-858 e 14:06
Rat Portage .......... 49 46 265 21 |LEFROY. e 2-876 1397
Rainy River .......... 48 48 265 29 |Lerrovy. 1:895§ cees 14-34
Fort Francis ...... .. 48 37 266 31 |LEerrov. 1853 e 14:03
| Fort Francis .......... 48 37 266 31 |LerFroy. e 3044 14-18
Lac dela Pluie........| 48 32 267 04 |Lerroy. 1859 veus 14-07
Sturgeon Lake ........| 48 27 267 19 |Lerroy. 1-861 14-08
2nd Pe.from L. 31a Crosse] 48 15 267 33 |Lerroy. 1-855 .. - 14+04
Lac a la Crosse........ 48 24 267 50 |LEFRrOY. 1:860 e 1408
Portage des deux Riviéres; 48 35 268 33 |LEFROY. 1-862 coes 14:09

* Lunatic Asylum, Manhattanville.

1 Columbia College.

1+ New Lunatic Asylum.

§ Apparent local disturbance; omitted in the map.

2712
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TasLe XLVIIL. (Continued.)

Magnetic force.
Station. Lat. Long. Observer. Relative force. I In absolute measure.
Toronto-—:1'836. 1Horizontal.} Total.
Between the latitudes of 45° and 50° (continued).
Portage des deux Rividres 4¢ 35 | 268 33 |[Lermov. |  ..... 2:930 | 13-89
French Portage .. ...... 48 35 268 53 |LEFROY. 1-860 e 14:08
La Pointe ..... e 46 47 269 02 |LOCKE. 1-875 e 14:19
Savannah Portage...... 48 53 269 57 |LEFROY. 1°867 ceen 1413
Prairie Portage .. ...... 48 58 269 59 |LEFROY. 1:858 o 14-06
Prairie Portage .. ...... 48 58 269 59 |LEFrROY. . 2-844 14418
Portage Ecarté ........ 48 25 270 15 |LEFROY- 1:852 e 1402
Portage du Chien ...... 48 39 270 26 |LEFROY. 1-865 1412
Portage du Chien ...... 48 39 270 26 |LEFROY. L 2:836 1417
Ontanogon River ...... 46 52 270 29 |LoCKE. 1:865 e 14-12
Fort William .......... 48 24 270 37 |LEFROY. 1-866 e 14:12
Fort William .......... 48 24 270 37 |LerFrov. . 2:875 13:91
Pointe Tonnerre........ 48 19 270 58 |LEFROY. 1:876 e 14420
Isle Royale. . .... eeeeee| 48 06 271 13 |Locke. 1-889% e 1430
Eagle River ..........| 47 27 271 37 |LoCKE. 1-861 veee 14+08
United States Agency .. 47 28 271 59 |Locke. 1:950* e 1476
Houghton’s River ...... 47 28 271 59 |Locke. 1:842 ver- 1394
Magnetic Inlet ........ 47 29 271 59 |Locke. 1:910%* e 1446
Isthmus .. ... ceeeen el 47 28 272 00 |Locke. 1:895% vees 14-34
Terreplatte............ 48 49 272 15 |LEFRrOY. 1-854 cees 14:03
Encampment ..... eeeee| 46 44 272 17 |LoCKE. 1856 e 14-05
Lake Superior ...... «o| 48 46 272 20 |LEFROY. e 3218 1589
Pic Fort ....vo00vuens. 48 38 273 29 |LeFrov. e 2:725 1384
PicFort.......o...... 48 38 273 29 |Lerrov. 1-846 ceen 13-97
White River .......... 48 33 273 33 |LeFrOY. e 2:803 14:12
1Otter Island .......... 48 06 273 43 |LEFROY. 1:801%* e 1363
South Manitou Island ..| 45 05 274 22 |YOUNGHUSBAND. 1:846 R 13-97
Gargantua .. ..........| 47 37 274 49 |LEFROY. cees 3:190 1526
Michipicoton .. ........ 47 56 274 55 |LEFroy. 1-855 e 14:04
Michipicoton .. ........ 47 56 274 55 |LEFROY. e 2:870 13:93
Pointe au Crépe ......| 46 58 275 02 |LEFROY. 1-877 cenen 1421
Pointe aux Pins........| 46 29 275 19 |LEFrROY. ° 1-862 cenn 1409
Machinae ............ 45 52 275 19 |Locke. 1-864 e 1410
Sault St. Mary ........ 46 31 275 26 |LEFROY. e 3026 | 1398
Sault St. Mary ........| 46 31 275 26 |Locke. ' 1-861 ceen 14-08
Tessalon Point ........| 46 16 276 29 |LEFRrOY. 1852 e 1402
Snake Island .......... 46 10 277 10 |Lerrovy. 1-833 ceee 13-87
Fort la Cloche ........| 46 07 277 35 |LErrovy. e 3108 13-64
Lake Huron .......... 46 00 278 10 |LErrovY. 1:840 cenn 13493
Pointe au Croix........ 45 55 278 42 |LEFROY. 1852 e 1402
Ricolet Falls .......... 45 57 278 59 |LerroY. 1-870 e 1415
Lake Nipissing ...... .. 46 13 280 01 |LerroY. 1-836 e 13:90
Lake du Grand Vase....| 46 18 280 34 |Lerrov. 1846 | .... 13-97
Little River .......... 46 18 281 17 |Lerrov. 1-838 e 1391
Trou Portage...... ool 4615 281 27 |LEFROY. 1:841 e 1393
Deux Joachim’s Point ..| 46 12 281 41 |Lerroy. . 1830 e 13-85
Pointe Baptéme........| 46 06 282 34 |LEFRrOY. 1-822 ceen 1379
Fort Coulange ........ 45 56 282 56 |LEerrov. 1844 R 1395
Grand Calumet .. ...... 45 45 283 20 |LEFROY. 1-826 e 1382
Chat Fa}lls e eeeaaes 45 26 283 28 |LEFrrov. 14840 eeen 1393
Point Aylmer.......... 45 29 284 12 |LEFROY. 1-825 e 1381
Cornwall. ......... veeo| 45 02 284 13 |YOUNGHUSBAND. 1-822 e 1379
Pointe aux Chénes .... 45 37 285 05 |LEFROY. 1-805 e 13-66
JfLa Combes............ 45 32 285 51 |Lerrovy. 1-825 ¢ U 13-81

* Apparent local disturbance; these are omitted in the map.
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Magnetic force.

Station. Lat. Long. Observer. Relative scale. In absolute measure.
Toronto =1-836. Horizontal.| Total.
Between the latitudes of 45° and 50° (continued).
. o / o / .
Foxes Point .......... 45 32 | 286 26 |Lerroy. 1832 13-86
Isle dUrval ..........| 45 24 | 286 14 |Lerrov. 1806 13-67
Montreal* ............ 45 30 286 24 |YouncmussAND. 1788 1353
St. Helen's ............ 45 30 286 24 |LErroOY. 1-823 . 13-79
St. Helen's ............ 45 30 286 24 [LEFROY. - 3064 | 1378
Sorel ..............l. 46 02 287 00 |LEFrOY. 1-815 - 13-74
Three Rivers.......... 46 19 287 24 |LEFROY. 1-826 13-82
Kingsey .............. 45 48 287 41 |LErrov. 1-808 13:69
Stanstead ......... eee| 45 02 287 50 |LEFROY. 1:799 13-61
Quebec ......... ... 46 49 288 44 |Lerrov. . 3-040t | 13-78
Quebec ........ cenens 46 49 288 44 |Lerrov. 1-827+ A 13-83
Quebec .............. 46 49 288 44 |YOUNGHUSBAND. 1-801% 13:63
Between the latitudes of 50° and 55°
Fort Edmonton........ 53 31 247 08 |LEFROY. 1-809 e 13:69
Fort Eqmonton ........ 53 31 247 08 |LEFRrOY. cees 2:942 14-04
Saskatchawan River .... 54 05 248 16 |Lerrovy. vees 2:829 13-71
Saskatchawan River....| 53 50 249 30 |LeFrov. e 2:746 13:84
Fort Pitt. ... .......... 53 34 250 41 |LeFrov. . 2:778 14:15
Saskatchawan River ....| 53 07 251 30 |(LEFROY. . 2847 14:24
Saskatchawan River .. ..| 52 23 252 56 |LEFrOY. 2:865 14-09
Carlton House ........ 52 51 253 47 |LEFroY. 2737 13:74
Saskatchawan River ....| 53 16 255 12 |LEFROY. e 2615 1394
Cumberland House ... 53 57 257 41 |LErFroy. 1-866 e 14:12
Cumberland House ....| 53 57 257 41 |LErrov. e 2:358 14:12
Beaver Lake .......... 54 32 257 50 |LeFroy. 1:869 e 1414
Near the Pas .......... 53 48 258 32 |LEFRrOY. e 2:386 14-32
Devil’'s Drum Island ....| 53 19 259 15 |LEFROY. e 2:399 13-82
Cedar Lake ........ .| 53 12 259 30 |LeFrov. 1-871 R 14:16
Cross Lake............ 53 10 260 28 |LeFroy. 1-876 RN 14:20
Cross Lake............ 53 10 260 28 |LEFROY. e 2:352 14:21
Grand Rapid .......... 53 08 260 32 |LEFroy. 1-875 ceen 1419
Grand Rapid .......... 53 08 260 34 |LeFroY. R 2:343 14-11
Lake Winnipeg ...... ..| 5331 260 48 |LeFroy. 1862 e 14-09
Norway House ........ 53 59 261 53 |Lerrov. 1-873 cens 14:18
Norway House ........ 53 59 261 53 |LEFROY. A 2:173 1418
Old Norway House ... 53 42 261 59 |LEFROY. 1-874 e 14:18
Lake Winnipeg ........ 52 29 262 47 |LEFroy. 1-866 14:12
Hairy Lake .......... 54 21 262 50 |LEFrOY. 1-859 14+07
Lake Winnipeg ........ 52 23 262 51 |Lerroy. 1879 - e 14:22
Lake Winnipeg ...... .. 52 21 262 51 |Lirrov. cous 2:398 | 14-38
Lake Winnipeg .. .... .| 51 45 263 07 |Lerrov. 1:904§ e 1442
Lake Winnipeg ........ 51 44 263 12 |Lerroy. cene 2:763§| 1537
Lake Winnipeg ........| 51 38 263 12 |LeFroY. 19128 e 14-47
Lake Winnipeg ........| 51 04 263 15 |LEFrOY. 1-863 e 14:10
Lake Winnipeg .. ...... 51 34 263 20 |LEFRrOY. e 2721 14-40
Lake Winnipeg ........| 50 27 263 22 |Lerroy. 1-867 cer 14-13

* (arden on the Mountain.
+ At the Royal Artillery Barracks, apparent local disturbance ; omitted in the map.
{ Near Worre’s Monument.

§ Apparent local disturbance; these are omitted in the map.
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TasrLe XLVIII. (Continued.)
Magnetic force.
Station. Lat. Long. Observer. Relative scale. In absolute measure.
Toronto=1836. Horizontal.} Total.
Between the latitudes of 50° and 55° (continued).
White Fall Portage .... 54 24 263 34 |Lzrroy. 1-869 e 1415
Fort Alexander ....... 50 37 263 39 |LEFroY. 1:857 ... 1405
Fort Alexander ........ 50 37 263 39 |LEFROY. A 2698 14:08
Lake Winnipeg ........ 51 04 263 39 |LeFroY. e 2:640 14:52
Mouth of the Red River.| 50 19 263 19 |LEFROY. 1-864 14-11
Windy Lake .......... 54 37 263 58 |LEFRrOY. 1-870 . 1415
Slave Portage...o...... 50 11 264 23 |LEFROY. 1-867 . 14:13
Oxford House ........| 54 56 264 30 |LEFrOY. 1-877 .. 14°21
Winnipeg River. ....... 50 10 264 51 |LeFrov. 1877 . 1421
Between the latitudes of 55° and 60°,
Fort Dunvegan ... ... 55 56 241 35 |LErFroy. 1-809 e 1369
Fort Dunvegan .. ...... 55 56 241 35 . |LEFROY. el 2732 1403
Fort Vermilion ........ 58 25 243 55 |LEFROY. 1-811 e 13-71
Fort Vermilion ........ 58 25 243 55 |Lurroy. 2:250 | 14-07
Lesser Slave Lake. ... .. 55 33 244 07 |LEFROY. A 2731 13-87
Pierre au Calumet......| 57 24 248 25 |LEFROY. 1+938% coo. |7 1466
Pierre au Calumet.... .. 57 24 248 25 |LEFROY. .ol 2:172%| 14-33
Pointe Brulée ........ 58 07 248 35 |Lrrrov. 1:852 e 14-02
Pointe Brulée ........ 58 07 248 35 |Lerrovy. e 2:067 14:00
Athabasca ............ 58 43 248 42 |LEFROY. 1:838 e 1391
Athabasca ., ....o..... 58 43 248 42 |LEFRrOY. e 2:030 13-94
Clearwater River ...... 56 39 249 11 |Lerrov. 1:850 e 14-00
Clearwater River ...... 56 39 249 11 |Lerrov. oo 2:262 13:85
| Portage de la Loche . ....| 56 34 250 23 |LEFROY. 1-835 e 13-89
Portage de la Loche ....| 56 34 250 23 |Lerrov. e 2:278 | 1395
River de la Loche.. .. .. 56 15 250 37 |LEFroy, 1-826 13-82
River de la Loche......| 56 15 250 37 [LeFrov. e 2-336 1390
Buffaloe Lake ........ 56 05 251 19 |LeFroY. 1-854 e 14:03
Buffaloe Lake ........ 56 05 251 19 |LeFrov. R 2:278 13-97
Isle 41a Crosse ........ 55 27 252 06 |Lerrov. 1851 R 14:01
Isle 4 la Crosse ........ 55 27 252 06 |LEFROY. .. 2:394 14-01
Portage Sonnante .. .... 55 54 252 34 |LEFRrROY. 1:858 R 1406
Snake Rapid .......... 55 46 253 30 |LeFroY. 1-874 . 1418
Pine Portage .......... 55 43 254 10 |LEFROY. 1-884 . 1426
Great Devil's Portage .. 55 40 255 11 |LerroOY. 1:875 1419
Little Rock Portage ....| 55 34 255 27 |LEFroYy. 1-995* . 1510
Frog Portage .......... 55 28 256 30 |Lerrov. 1-857 14:06
Portage des Epinettes .. 55 04 257 18 |LEFROY. 1:871 14416
Long Portage...... «...| 5515 265 35 |LEFROY. 1879 .. 14-22
Hill River ............ 55 22 266 00 |Lerroy. 1-871 14:16
White Earth Portage....| - 55 32 266 10 |Lerrov. 1-862 14-09
Shamatawa............ 56 21 267 04 |LerroY. 1-861 eee 14:08
York Factory..........| 57 00 267 34 |LerroY. 1-854 e 14-03
York Factory.......... 57 00 267 34 |Lerroy. e 1:523 | 1407
Between the latitudes of 60° and 67°.

Fort Good Hope ......| 66 16 231 30 |Lerroy. . 14678 13:64
Fort Norman .......... 64 31 235 16 |LErroy. . 1-763 1363
Fort Resolution .. .. ... . 6110 246 15 |LEFroy. . 1-767 1399
Fort Simpson..........[ 61 51 238 35 |Lerrov. . 1957 13+84

* Local disturbance; omitted in the map.
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§ 12. Observations of the Inclination.

With Mr. Fox’s apparatus.—The Inclinations obtained with needle F. A. of M.
Fox’s apparatus were observed with the face of the circle successively to the east and
to the west; the mean of the arcs read in the two positions and at both ends of the
needle is the result entered in the Table. The observations were made either direct,
i. e. without the employment of deflectors, or with a deflector placed successively at
the same angle on either side of the Inclination, and deflecting the needle to the
opposite side : half the sum of the arcs read in the two deflected positions is the
result in the Table. The poles of the needle F. A. were at no time reversed. When
received in England from the maker in the spring of 1842, the mean of the two arcs
with the face east and face west were found to give the true Inclination without sen-
sible index error. At Sorel, in September of the same year, the Inclination obtained
with needle F. C. of the same apparatus, of which the poles were on that occasion
reversed, was found to agree with that shown by needle F. A. within the usual limits
of observation error; and at Toronto in October 1842, the Inclination observed with
needle F. A. agreed within the same limits with that observed with GaMBEY’s needles
of which the poles were reversed. This needle is therefore considered to bave had
no index error.

With GamBey’s Inclinometer.—This instrument is the property of Captain Roserr
FrrzRoy of the Royal Navy, by whom it has been kindly lent for general magnetic
service. It is the same instrument which was employed by that officer in his voyage
of circumnavigation, and was afterwards used by myself in the magnetic survey of
the British Islands. It has since travelled with Lieut. LEFroY over the continent of
America to the Arctic Circle and back, having been used at more than 100 stations
during that journey; and it should be recorded, to the credit of the excellent artist
by whom it was made, that it is still in use apparently quite unimpaired.

The observations made with the needles of this instrument in different azimuths,
and recorded in the Memoir of the Magnetic Survey of the British Islands*, have
shown that the curvature of the axles is without sensible fault, and consequently
that there is no index error, whatever may be the Inclination.

The Inclination with Gamsey’s circle and needles entered in the Tables are the
mean of the arcs in the sixteen positions of the circle and needle ; viz. eight positions
with the poles direct, and the same number with the poles reversed.

* Report of the British Association, 1838, pages 59 and 60.
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TasLe XLIX.

Inclinations observed with the Needles of Fox’s Apparatus in Canada and the
United States in 1842. Needle F. A. was always employed except when otherwise

noticed.
Station, 1842, D‘?:f:eﬂ(:;fh Inclination. [ Station. 1842, Dlg:ﬁz&;}_:th Inclination.
o 1 ‘0 ° ’ ° ’

Quebec? ..... reeenes Sept. 1.|  Direct. 77 230 ° I Cambridge™ ........ Oct. 3.]  Direct. 74 23°1
Quebec? ... .ot . 1.|Def. N. at 40°|77 085 Y77 15'3| Cambridge™ ........ 3.|Def. S. at 40° |74 16°7 L 74 19°5
Quebec® ...... ceans 1.Def. N. at 50°|77 1473 1 Cambridge™ ........ 3.[Def. S. at 50° |74 187
Three Rivers® ...... 6.] Direct. 77 13'2 Philadelphia®........ 6./ Direct. 72 00°9
Three Rivers® ...... 6.Def. N. at 40°|77 09'9 »>77 107 | Philadelphia®........ 6.Def. N. at 40° |71 58'1 371 59°0
Three Rivers® ...... 6.|Def. N. at 50°|77 og-o i| Philadelphia®........ 6./Def. N. at 50°|71 580
Sorele...... v 8.|  Direct. 77 22°6 i Baltimore®...... ees 8. Direct. 71 34°0
Sorel®..... esareaven 8./Def. S. at 40° |77 14°3 +77 17°7| Baltimore®.......... 8.|Def. N. at 40° [71 35°4 }71 36'0
Sorel®.eeiieernenn 8.Def. S. at 50° |77 16°1 | Baltimore®....ovu.... 8.|Def. N. at 50° |71 385 )
Soreld......oevennnn 8.  Direct. 77 13°9 k Baltimore®......... . 8.  Direct. 71 47°§
Soreld.....covvuunnn 8.|Def. S. at 40° |77 18'0 }77 16°8| Baltimore?.......... 8.Def. 8. at 40° |71 46'7} 71 47°%
Soreld...... Cerianes 8./Def. S. at 50° |77 174 Baltimore.......... 8.|Def. S. at 50° |71 49"2
Sorel®...eeeenennnn. 8./ Direct. 77 21°6 Baltimore™.......... 8./ Direct. 71411
Sorel®........ PR 8. Def. S. at 40° (77 2373 }77 16°3/ Baltimore®.......... 8.[Def. N. at 40°|71 404 [ 77 4°7
Sorel®.......... P 8..Def. S. at §0° |77 041 Washington® ........ 10 Direct. |71 137
Kingseyf..ccoooenn.. 10| Direct. |77 46 Washington® ........ 10.|Def. N. at 40°|71 13'8}71 13°8
Kingseyf............ 10.|Def. N. at 40°|77 39°3 p77 40°0 Washington® ........ 10.Def. N. at 50° |71 13°9
Kingseyf...... ceeens 10.Def. N. at 50°|77 34'4 Princetont .......... 14.] Direct. |72 46°4
Stanstead® .. ........ 12,)  Direct. |76 279 Princetont .......... 14.|Def, N. at 40° |72 40'0 » 72 43°3
Stanstead®.......... 12.[Def. N. at 40° |76 140 76 19°5; Princetont .......... 14.|Def. N. at 50° |72 44’0
Stanstead®..... senee 12.Def. N. at 50°|76 167 Newhaven® ........ 18.]  Direct. 73 31'4
St. John’s®.......... 14. * Direct. 77 09°1 Newhaven® ........ 18.|Def. N. at 40° |73 247 + 73 27°4
St. John'sh.......... 14.|Def. N. at 40° (76 56'0 77 oo'1|l Newhaven® ........ 18.|Def. N. at 50° |73 26%2
St. John’§h' .......... 14.Def. N. at 50° |76 55°1 West Pojmt: ........ 19.|  Direct. Nk 33'31
St. Helen sj§Montreal). 16.]  Direct. 177 204 ) West Pogntv ........ 19.|Def. N. at 40°173 301 p73 30'4
St. Helen’s! Montrealg. 16.Def. N. at 40° |77 08‘1}77 13'1)| West Point¥ ........ 19.|Def. N. at 50° |73 276 J
St. Helen’s!(Montreal). 16.Def. N. at 50°|77 107 Albany¥............ 21| Direct. |74 510
New Yorkk ........ 26 Direct. |72 g40°1) Albany¥............ 21.|Def. N. at 40° |74 387 74 4476
New Yorkk ........ 26./Def. N. at 4.02 72 355 72 39°5) Albany™......... .o 21.|Def. N. at 50°|74 4472
New York® ........ 26.Def. N. at 50°|72 44'5 Toronto* .......... 26 Direct. |75 192
Providence! ........ 28.|  Direct. o174 023 Toronto* .......... 26.|Def. S. at 40° [75 1479 75 163
va%ence‘l ........ zg. Beﬁ. S az 40° 173 53'3 73 59'9| Toronto* .......... 26.[Def. S. at 50° |75 14°8

rovidence! ..... 28.Def. S. at 50° |73 581
Dorchester™ ........ Oct. 1| Direct. |74 186
Dorchester™ ..... .ee 1.Def. N. at 40°|74 o050 p 74 12°8
Dorchester™ ........ 1.[Def. N. at 50°|74 14°9

Observations made with the same Instrument by Lieut. YouncuUsBAND,

R.A.

Direct or with

Direct or with

Station. 1842. deflectors. \ Inclination. Station. 1842, deflectors. Inclination.
. [ ° / o ¢ . ) o ¢ o 4

Toronto* .......... Oct. 29.| Direct. 175 17°9 ] Chicago® .......... Nov. 15.| Direct. |72 37'6
Toronto* .......... 29.Def. N. at 40° 75 19’3 + 75 17°1| Chicago® .......... 15.Def. N. at 40°|72 388 72 393
Toronto™ .......... 29.[Def. N. at 50°|75 1470 Chicago® .......... 15.Def. N. at 50°|72 41°6
Cleveland? ..........| Nov. gfeceiiiininn, 73 03'8 73 03'8| Toronto ............ Dec. 30.| Direct. |75 160

Detroity oo oevvnnnn.. Y P 73 287 73 287| Toronto ............ 30.Def. N. at 40°|75 159 75 166
South Manitou Island™® 7 Direct. |75 5587 Toronto «....ovcunu.. 30. Def. N. at 50°|75 17°8

South Manitou Island® 7.Def. N. at 40° |75 56°5 p 75 566,

South Manitou Island* 7./Def. N. at 50° |75 578 |

s In front of the Artillery Barracks.

b Mr. BeLy's garden.

¢ Rast of the Roman Catholic Church.

4 Needle C., poles direct .
e Needle C., poles reversed f.

f Captain Cox’s garden.

& Hotel garden.

b A quarter of a mile above the bridge.

i 100 yards S.S.W. of barracks.

k Lunatic Asylum, Manhattanville.

¥ At the Steam-boat landing,

™ Near Grove Hall.
" Garden of Observatory.
° Magnetic Observatory.
? 400 yards N. 42° E. from Washington’s

Monument.

9 600 yards north of Monument.

¥ 8t. Mary’s College.

® Near the Cemetery.

¥ Professor BARTLETT'S garden.

¥ N. 39° W. from mnorth tower of the
North Dutch Church.

* Magnetic Observatory. Inclination ob-

served on the same day with GAMBEY’s

% Tnland from the wharf.

needles, poles direct and
75° 17"6.
¢ In the grounds of the Capitol, west front. ? By the angles of deflection with weights.
t 200 yards east of the College.

% Dr. ELpripGre’s inclosure.

reversed,
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TasLe L.—Observations of the Inclination made with Captain FrrzRoy's Gambey in

1842, 1843, 1844 and 1845.

north of Canada were made by Bombardier HENry.

A large portion of the observations in the countries

%; Poles. X ) < Poles.
Station. Date. 3 | « Direct. Inclination. Station, Date. "g o Direct. ) Inclination.
Z | B Reversed. z | @ Reversed.
K 1842. o ¢ o 1 - ot 1843, 3 . o 4
i e . . 11 . err £€ v vion e 1 .
et R I A | fomeate . Mayar 1 e 78 251 s
Kingston.......... 1) 2 e 77 147| 191 Pointe Tonnerre. . . . 28, 1 |@ 78 198 8 22t
Kingston........ 14 2 B 77 236 77 191 L.s 187 || Pointe Tonnerre. . .. 28] 1 |8 78 26+7|f7° 2372
1843. Fort William ...... 29 1|z 78 094 8 oo
Kingston..........| April 18. « 77 180 181 Fort William ...... 29, 1 |8 78 10% 76 .09'7 $ 100
Kingston........ 18. B 77 182 77 Fort William ...... 29, 2 |# 78 068 3 100 78 1
1842. Fort William ...... 29. 2 [8 78 140 7% 104
Toronto ««.v.eeveel Dec. J I la X . Portage Ecarté ....| June 2. 1 |# 77 132 3
TOronto ....c. ... J 1 /3}75 140 }75 140 Portage Ecarté .... 2 1|8 77 137 }77 13°5
o e 0Tl 74587 Lag sy Chien Portage 3 1 (5} 268 78 268
Hamilton ........ 29.| 2 | ;4. 525 L[4 56'7 Prairie Portage .. .. 5| 1 | 78 26%2 .
3 . i 74 581 . . 78 262
Hamilton ........ 29.l 2 |8 75 03'6 Prairie Portage .. .. 5| 1 | 78 262
1843. Savannah Portage .. 74 1% 78 1931 o .18
Williamsburg .. -...{ April 20, 1 | 76 308 }76 312 Savannah Portage .. 70 1|8 78 2473 7
Williamsburg .. .... 20 1|8 76 317 76 30'1 grencllz gorzage caen 812 7§ 19°0 }78 204
Williamsburg .. .... 20 I |e 76 268 }76 29% Prenc ortage .. .. 8. 1B 78 218
Wﬂhamsb,urg ceeene 20 1|8 76 3172 ortage des deux ol 1le 77 493
St. Helen’s .. ...... 25 1 |e 76 592 }77 o2'1 PIixtvwresd s 77 49'4
St. Helen’s «. .. ... 25 1|8 77 o5'1 77 053 ortage des deux 8 77 a9
St. Helen’s ........ 29 2 & 77 03'6 | L0 o346 Rivicres ...... 9 1 77 49°5
St. Helen’s ... .v e 29 2 B 77 137 Lac a la Crosse .. .. 10] 1 |2 77 506 } o
Isle d’Urval*...... 30| I |a . }772r1 Lac a la Crosse .. .. 10/ 118 77 51°% 775
Isle d’Urval ...... 30, 1 77 211 2nd Portage from do. 1L 1l 77 398 } o1
La Combes* ......| May 2. 1 |2 6 co6|b76 506 2nd Portage from do. L 1 B 77 404 77 4
La Combes . 2.0 1 70 50 Sturgeon Lake .... 12.| 1l 77 444 } -3
Pointe aux Chénes* 3 Tla) 6 cca| L6 55 Sturgeon Lake ....| 12| 1 |8 77 4573 77 44
Pointe aux Chénes. . 3. 1 7% 554 Lac Ia Pluie ...... 13 1 |& 77 465 } 7 47
Foxes Point* ...... 4l 1ol g e 76 353 Lac la Pluie ...... 13 1 B 77 493 7 ?
Foxes Point ...... 4| 1 7% 353 Fort Francis ...... 14| 1 |e 77 26% } o
Point Aylmer ...... Sl T le 76 3772 }76 410 Fot:c Frapcis ...... 1. 1 |B 77 281 77 27°5
g(ﬁix;tlj}ﬂlmer...... g 18 72 44'2 g:igg %:zzzr' e Ig- 1 Z ;; g;g }77 57'4
at Falls ........ J 1 le 75 110 . | Rainy River ...... 16, 1 .
Chat Falls ........ 6. 1|8 75 206 }75 162 Lake of the Woods. . 17.] 1 |2 78 022 } 8 037
Grand Calumet .... 7 T le 76 424|176 44 Lake of the Woods. . 17.] 1 |8 78 052 7
Grand Calumet .... 70 118 76 46'4 Lake of the Woods. . 18 1l 78 158 }78 167
Fort Coulonge .... 8| 1l 77 288 }77 2977 Lake of the Woods. . 18 118 78 17°6
Em.'ttCo]\axlor;\ge . 8. 1|8 77 3c8>'6 g:;: ggfzzgg ...... 20, 1 Z ;g og'o }78 o7's
ointe Bapteme .. .. J 1 le 77 189 . r ceeeen 20 1 080
PdmeBa&éme.”. ; 18 7;343 }77266 Upper Fort Garry ..| July 3. 1 |« 78 17% }78194
2 Joachim’s Portage. 10 I |2 77 038 }_77 038 Upper Fort Garry .. 1|8 78 2173 78 17'8
2 Joachim's Portage., 10 1|8 77 03'9 gpper gor:;; gqx'y N 3|2 |a 72 1y }78 16'3
Trou Portage ...... L 1 je 77 2470 }77 244 MPP‘:{l Ofl‘ aXI{Y . 3|2 |B_78 212
T?ou Po_rtage ...... 11 1 B 77 24°9 ﬁl} of the Red ol 1 “}73 32°6| 78 32°6
Titde River 011" w1 ls 7y 331 }77 s Lake Winsipeg .. - 51 e 19 09’
Lac du Grand Vase.. 13: Ile 77218 }77 217 Lake Winnipeg .... sl 1|8 79 138 }79 18
Lac du Grand Vase.. 13 1|8 77 220 Lake Winnipeg ... 6. 1| 79 379 }79 380
%alfe Nipissing .... 14 1 e 77 06:2 }77 09'3 E:ﬁ: g{n“}l’eg 6.l 18 79 38:°
ake Nipissing .... 14 1|8 77 12°8 Lok Wmmpeg 7| L& 79 271 }79 283
Ricolet Falls ...... U'I“7G“ﬁ}ﬁ4ﬂ- ﬁgwxﬁguu AR Qz%
Ricolet Falls ...... 15. 1 1B 76 47°3 Lok W ipeg .. .. 8.l 1 e 38" }80 392
S I e R e - Bl B 5]
Lake Huron ...... 17: tla 77 056 177 056 Lake Winnipeg .. .. 0 1 |8 80 05'6 } ° 37 80 05’4
Lake Huron ...... 17.] 118 77 057 Lake Winnipeg .. .. 10 2 le 80 008 }80 o2
Snake Island ...... 18 1l 77 047 | L77 055 Lake Winnipeg .. .. 10. 2 |8 80 137
Snake Island ...... 18| 1 |B 77 062 II:IIOI‘W&Y gouse N 12 1 |2 gl 10°§ }g, 11°0 Y
Tessalon Point .... 19 1 | 76 592 6 co° orway House .... 120 1 |8 81 11°6
Tessalon Point .... Ig' 18 76 234 }7 593 1l\éorway gouse 13 1 |2 gl ogg }81 062 »81 088
Pointe au Pins .... 20, 1 |& 77 12°0 } 17 orway House .... 13/ 1 |8 810
Pointe au Pins .... 20 1 18 77 14°8 7134 ﬁorway House ....| Aug. g¢.| 1 | 81 089 }81 094
Pointe au Crfpe.... 21, I |& 77 10°3 }77 1§ orway House 9.l 1|86 81 098
Pointe au Crépe.. .. 21 1 B 77 126 LongPortage(Jack[ 19l 1 le 82 132
Fort Michipicoton -. 23 I | 78 046 }78 063 River) ........ 82 13°9
Fort Michipicoton .. 23| 1 |8 78 080 LongPortage (Jack .
Otter Island ...... 24| 1 |2 79 43°6 }79 436 River) ........ 19 1 |8 82 146
Otter Island ...... 24 1 |B 79 436 White Earth Portage 21| 1 e 83 o2°r1 }33 02'9
Pic Fort «......... 250 1 e 78 455 }78 45°8 ‘White Earth Portage 21| 1 |6 83 036
Pic Fort ..... N 25, 1 |8 78 462

MDCCCXLVI.

* The poles were not reversed at these four stations,
2vu
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TasLe L. (Continued.)
@ o
Station. Date. ’g « I})l:lec: Inclination. Station. Date. g & &?}E: Inclination.
Z | B Reversed Z | B Reversed.
Aug. 2 83 35%6| 1 g, o6 Athab, Feb. M A
Shamatawa........| Aug. 22 1 | 2 83 35° : abasca «...o...| Feb, . « ; i
Shamatawa........ ¢ 22| 1 | B 83 367 }83 362 Athabasca «o.evo.. 8 }81 354}8: 37°0
York Factory ...... 24, 1| @ 83 50'1 . Near Big Island....| Mar. 18/ 1 | & 82 02°5 X
York Facto:yy ceeeed]. 24.|.1 | B 83 50°9 }83 50’5 83 4772 || Near Big Island...... 18] 1| p 82 1479 }32 03 7
York Factory ... .. 24 2 | & 83 303 }83 o Fort Simpson...... 28, 1| « 81 52°9 }8! 5470
York Factory ...... 24 2 | B 83 47°6]| ] Fort Simpson ...... 28| 1| B 81 552 Lgr 520
Hill River eeeeesse 1|82 5451 g, 55°0 Fort Simpson .. .. .. May 10| 2 | « 81 47'7 81 cor
Hill River ........ 1|8 82 554 Fort Simpson ...... 10 2 | 8 81 538 507
Oxford. House...... 34 1| 2 823777 }82 388 Fort Norman ...... 28, 1| 2 82 3272 82 2a°
Oxford House...... 3 1| B 82 398 Fort Norman ...... 28] 1| p 82 36'5| 0% 343
Windy Lake ...... 4. 1| « 81 568 }81 §7°0 Fort Good Hope. - .. 29 1 | @ 82 547 }82 558
Windy Lake ...... 4) 1| B 81 572 Fort Good Hope.. .. 29 1| f 82 570l [ 77 5 82 cov
White Fall Portage 5 1| « 81 466 }8: 47'9 Fort Good Hope. ... 29 2 | 2 82 52°3 }82 61 559
White Fall Portage 5| 1| B 81492 Fort Good Hope. . .. 29 2 | B 82 59'9 5
Hairy Lake........ 6 1|« 81 204 }81 2079 Fort Resolution ....| June 22./ 1 | « 82 41°8 }82 . )
Hairy Lake........ 6. 1| p 81213 Fort Resolution .. .. 22 1| B 82 452 *Lga an
0Old Norway House 12 1 | 2 80 438 }30 454 Fort Resolution .... 22, 2 | « 82 39'4 }82 ) 444
0ld Norway House 12.| 1| B 80 470 Fort Resolution .... 2242 | B 82 g5 [ 454
Lake Winnipeg .. .. 14 1| « 80 167 }80 16°8 Portage Gr. Detour 25 1| « 82 31°6 }82 6
Lake Winnipeg .... 14 1| 3 80 16g| Por‘tage Gr. Detour 25) 1| B 82 356 33
Grand Rapid ...... 150 1| « 80 19°§ },80 215 Pelican Portage .. .. 27 1| = 82 24°4 }87. 26'8
Grand Rapid ...... 150 1| B 80 23'5 Pelican Portage .. .. 27 1| B 82 29'2
Cross Lake........ 16 1 | o 80 271 }80 282 Point Providence ..| July 5. 1| 2 81 42'9 }81 61
Cross Lake........ 16 1 | g 80 29'4 Point Providence .. 50 1] B 81 493 4
Cedar Lake........ 18 1 | & 80 06°511 86 071 Peace River ...... 70 1| @ 81 342 }81 6
Cedar Lake........ 18, 1 | g 80 077 Peace River ..... 7 1|8 81 396 399
Cumberland House 24 1| o 80 284 }30 287 Poplar Island .. .... 9 1| @ 81 04 }81 0a-8
J Cumberland House 24 1| B 80 29'1 80 302 Poplar Island .. .... 9. 1|8 81 052 4
] Cumberland House 24l 2 | & 80 311 ] 85 418 Falls of Peace River 10 1 | « 80 505 }80 o8
)} Cumberland House 24 2 | g 80 32°4 Falls of Peace River 10 1 | B 80 5172 5
Beaver Lake ...... 264 1| 2 80 33'3|] 80 3472 Fort Vermilion .... 11| 1| @ 80 469 }80 g
Beaver Lake ...... 26 1| g 80 352 Fort Vermilion .... 11} 1 | B 8o 50 454 80 48
Carp Portage ...... 27| 1 | 2 80 39 }30 396 Fort Vermilion .... 11} 2 | 2 80 447 }80 6 © 480
] Carp Portage +..... 27 1 | g 80 401 Fort Vermilion .... 11| 2 | B 8o 506 47
Portage des Epinettes| 28 1 | 2 80 §52'1 }30 52°6 Peace River ...... 17| 1| @ 79 264 } 270
Portage des Epinettes 28 1| B8 80 532 v geace %@ver ...... 17| 1| B 79 277|179 27
Frog Portage ...... 29 1 | « 80 57°0|] 80 ¢q* eace River ...... 15 1| 2 79 592 X
Frog Portage ...... zg. 1|8 81016 } 593 Peace River ...... 15 1 | B 80 02°3 }80 o7
Little Rock Portage 31 1 | « 80 15%0 }30 16'5 Peace River, opp. } 1ol 1] 201
Little Rock Portage 31l 1| B8 8o 179 ] River Cadotte .. 9- 79 20
Great Devil’s Portage| Sept. 1. 1 | « 80 29'8|] 80 309 Peace River, opp. } ol 1|6 - 79 207
Great Devil’s Portage 1] 1|8 80 319 River Cadotte . . 9: 79 214
Pine Portage ...... 34 1| @ 80 400 }go 403 Fort Dunvegan .... 22 I | a 78 43°8 ]f 3
Pine Portage .. .. .. 3| 1| B 80 406 Fort Dunvegan .... 22 1| B 78 47°6| [ 7% 457 $ aba
Snake Rapid ...... 4] 1| 80 3874 }80 187 Fort Dunvegan .... 22, 2 | & 78 458 } 8 463 7% 4
Snake Rapid ...... 4 1|8 80 391 Fort Dunvegan .... 2202 | B 78 4787 4
Portage Sonnante .. 7. 1| @ 80 09'7 }30 112 Lesser Slave Lake F.| Aug. 3. 1| « 78 34°5 } 3 262
Portage Sonnante .. 7] 1| B 8o 12'7 Lesser Slave Lake F. 3] 1| B 78 3779 7% 3 g
Isle & la Crosse «... 9. 1| 2 80 081 }80 00°1 Lesser Slave Lake F. 32|« 78 393 } 8 ar 78 390
Isle & la Crosse ... 9 1| B 80 1071 80 098 || Lesser Slave Lake F. 32| 878 aa5|[7° 49
Isle a la Crosse .... 94 2 | # 80 085 }80 10°§ Point Dejala, 6| 1l a3 28
Isle & la Crosse .... 9. 2| B 8 12 Lesser Slave L. ’ 7 7 8 20°
Buffaloe Lake...... 13 1 | 2 80 36°7 }go 37°0 Point Dejala, } 6l 1|8 78 a1 78 299
Buffaloe Lake...... 13 1| B 8o 37 Lesser Slave L. y 723
River de la Loche .. 14 1 | ® 80 187 }80 197 Forks of Athabasca} 1@ a8 ear
River de la Loche .. 14, 1 | B 80 206 and Slave River 7 75 533 3 cerg
Portage de la 6 3 . Forks of Athabasca 1| 878 s 78 55
Loche, S.end .. 1041 © 35911 80 364 Aandi)SIave River 7 78 57
Portage de la . thabasca River.... J 1] e 78 337 .
Locie, S. end..} 16 1 | £ 80 368 Athabasca River. ... g 1|p 78 346 }78 34
Portage de la . Fort Assiniboine...... 12, 1 | & 78 156 .
Loc%e, N. end..} 17 1 | @ 80 3677 80 38 Fort Assiniboine. ... 12/, 1| B 78 183 }78 16%9 3 re
Portage de la . 5 80 40 Fort Assiniboine. ... 12 2 L@ 78 132 o ... 76 152
Loche, N. end.. 71 © 400 Fort Assiniboine. ... 12 2 | B 78 138|f7° 135
Clearwater River .. 19 1 | = 80 358 }So 362 Pembina River .... 14| 1| @ 77 53°8 o
Clearwater River .. 19. 1 | B 80 366 Pembina River .... 14 1| B 77 543 77 54
Pierre au Calumet .. 20 1 | ¢ 81 161 }81 16°8 ‘| Fort Edmonton .... 170 1| & 77 522 .
Pierre au Calumet .. 20| 1| B 81 175 Fort Edmonton .... 17| 1| B 77 547 }77 55°4 .
Pointe Brulée...... 21f 1 | « 81 302 }81 30'6 Fort Edmonton .... 1702 | & 77 544 . 77 542
Pointe Brulée. ... .. 25 1|8 81 311 Fort Edmonton .. .. 170 2 | B 77 558 }77 55
Athabasca ........ 30 1 [ @ 81 36°9 }81 '37'7 Saskatchawan River 20, 1| @ 78 048 } 3 ocs,
Athabasca ........ 30 1| B 81 384 }81 37°0 || Saskatchawan River 20 1| B 78 057 78 o5
Athabasca ....... . 30 2 | @ 81 371 }81 37°6 Saskatchawan River 21 1 | 2 78 333 } 8 2q0
Athabasca «....... 30 2 | B 81 37°9 Saskatchawan River 21 1 | B 78 337 78 335
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TasLe L. (Continued.)

D ;’as Poles. és Poles,
Station. ate. $ | « Direct. Inclination. Station. Date. 8 | @ Direct. Inclination.
Z | B Reversed. Z | 3 Reversed.
1844, o ¢ o 4 1844. o 1 o 4
Fort Pitt..........| Aug. 22, 1 |2 78 422 . Fort Michipicoton ..| Oct. 30.| 1 |2 78 078 } R
Fort Pitt.eeesee.. 22, 1 (B 78 438 78 430 3 ar- Fort Michipicoton .. 30, 1 |8 78 084 78 081 3 o8
Fort Pitte.veuo.n.. 22, 2 |z 78 389 8 20'1 78 410 | Fort Michipicoton . . 30.| 2 |& 78 084 } 8 o8 76 05%2
Fort Pitt.......... 22, 2 |g 78 404 | [ 7° 39 Fort Michipicoton .. 30| 2 |8 78 o8'5| [7° ©°73
Saskatchawan River 23. I |z 78 281 }78 281 Gargantua ........ 35 1 (& 77.56°1 }77 561
Saskatchawan River 23 1|3 7§ 22:1 I(::rargantua ceresenn 3; 1|8 72 56:!
Saskatchawan River 24| 1 la 78 1671 }78 166 . ort la Cloche .... Jr e 76 507 }76 507
Saskatchawan River 24 1|8 73 17°1 Fort la Cloche .... 8.1 8 76 50.8 ) 76 502
Carlton Howse -+ 36| 1 |5 78 305/ 7 3% Fortla Gloche .| | 2 [3 76 4|} 76 497
Carlton House .... 26, 2 |, 78 305 } 3 12 78 307 Penetanguishene .. 4. 1 |2 76 189 } 6 102
Carlton House .... 26. 2 |3 78 31°9 7¢ 3 Penetanguishene .. 14. 1 1B 76 19'5 70 19 "6 201
Saskatchawan River?| 27 1 |g 79 II'2 }7 —_— Penetanguishene .. 14.| 2 & 76 21°0 }76 210 /
Saskatchawan River?® 27 1 |g 79 II'2 9 Penetanguishene .. 14.| 2 B 76 211
Cumberland House . 29.| 1 |, 80 19°6 }80 20's . 1845.
Cumberland gouse. 29 1|8 go z§:5 80 197 Ilgngsit;on:: ...... June 10. : Z 77 n:x }77 142
Cumberland House . 29.| 2 | 80 1 -1 }80 19% ings on*b 10. 77 17.3 77 144
ggmbeﬁfmli) House . 29 2 |8 go 199 Ilgngszon*b e :g. 2 g 77 09'9 }77 147
1. o 24" . ingston*® ...... 10, 2 19°
Abgz: thg P:: gl : Z 8o zii }80 244 Brogkville*c ...... 13.) 1 e ;g 13; } 6 10°8
Devil’s Drum Island | Sept. 1.| 1 |4 79 592 }80 000 Brockville*c ...... 13.0 1 |B 76 2179 7019 76 18"
Devil’s Drum Island 1| 1|3 80 oo'g grockville:c ...... 13.] 2 ;72 12°7 }76 180 ?
i * 1 i ¢ LY . °,
Grand Rapid 115 3] 5[5 80 Ju | B 376 Comwallss.... . 570 e
Norway House .... 7| Tl 81 105 |1 g; 11 Cornwall*d........ 16,/ 1 1B 76 183|[ 5 6 16
Norway House . 1|8 81 117 ! Cornwall*d..,..... 16.f 2 |« 76 102 70 1%
i‘lorwagH e ; 2 s 81 108 81 112 Cornwall *4 16, 2 B 76 22°4 76 163
ouse .... « 3 . v .
Eo}iw%}‘r’.Hquse 74 2 |8 gl 12°0 } ! ”4v I\M/Ion:rea{::........ ig 1 z ;; og'o L7 06y
ake Winnipeg .. .. 14 1 |o 80 244 }8 . ontreal*e........ J 1 10'5
i.all:e ‘sznnipeg 1%. 1|8 80 z§‘4 244 ﬁgggz:}:z. :g. z Z ;; ?5‘3 }77 103 %77 086
ake Winnipeg .. .. 16, 1 [x 79 389 w  [|Montreal*e........ . 4
Lake Winnipeg . .. 16 1 |8 79 391 }79 39'c Montl:ea]:z ........ 20 1 |& 77 03'7 }77 089
Lake W%nn%peg I7:| I |& 79 05'9 }79 061 Montleilf ........ 20, 1 |@ 77 14°1
Lake V\?nn!peg 17.) 1 |3 79 06°4 Quebec*‘ ........ 23] 1 | 77 04'7 }77 08'8
Eallze \&}mqpeg 18 1 |2 79 31:2 }79 315 g}lebe'cg ........ et zg. 1877 12.9
ake Winnipeg .... 18, 1 B 79 31°8 1, N}agalag .......... ct. 18. 1 Z 74 463 }74_ 46'8
%or: ﬁ{exanger vono 19| 1 g 79 gg.z }79 03'4 B;%;gzh‘. ....... . :o' ; o 74 47%
Fort Alexander |...| 19| 2 fa 79 oa's Lag o7 %7 [mumines (11 ) 1 7d B pre T ok a7
gorz Iﬁ.lexander 19./ 2 (B 79 o;‘5 ]guga}oe: 20| 2 g 74 31'2 }74 362 |
18 seeven . . . uffaloed ........ 20, 2 0"
Fg:‘t F::?::i: ...... gg. : Z ;; 43_4.; }77 44 77 42°9 Ambherstburg!...... 22, 1 |@ ;‘; :6'1 }73 327
Fort Francis ...... 30 2 |2 77 44°0 | 0y gaes Amherstburgi...... 22,0 1|8 73 392 73 29%9
Fort Francis ...... 30/ 2 |8 77 45'1 Ambhersthurgi...... 22,0 2 | 73 21§ 27
Fort William ...... Oct. 1| 78 072 }73 075 Ambherstburgt...... 22 2 |B 73 3279 73 272
Fort William ...... 1|8 78 o7 Detroit®.......... 23. 1 |% 73 34°% } .
Fort William .. .... 2 lu 77 shs }77 555 b7 5gs || DetroitE.. . .. ... 23| 1 |B 73 468 (] 73 4°° 73 388
gort &lﬁlm ...... 2*13 77 558 Bg:;og:: ..... e 23. 2 Z 73 31§ }73 37°%
Ceaeee . . oitk ... ...l 23.) 2 2
Fg:t Wilﬁgg ...... : Z ;; ?‘é-? }77 55'5 Port Sarnia! ...... zg. 1% ;Z 14'; }74 18°6
S.shore LakeSuperior| 4.0 1 |& 78 232 }78 240 Port Sarnia! ...... 25. 1 |B 74 22°6 74 157
S.shore LakeSuperior 14. 1 B 78 24°8 gor: garnia: ...... zg. 2 z 74 05‘8 }74 12°g
Bokori 1 L8 e 17 P g e | Codeniann I 6T e T Los ars
Pic Fort ...... 17 2 |2 78 29°9 |1 78 20 Goderich™ ....... 28, 1 |# 75 o5 -3
Pic Fort .......... 17. 2 |B 78 30°4 7% 391 Goderich™ ........ 28 2 |# 75 034 }75 053 75 o4
White River ...... 25 1 |& 78 334 }73 337 gOde'liiChm ........ 28.| 2 B 75 °7'3
‘White River ...... 2. 1 1B 78 341 178 331 amilton ........ 3N T 1% 74 519 Loy sanr
White River ...... 21, 2 |z 78 3172 }73 325 Hamilton ........ 35| 1 (B 74 563
‘White River ...... 21/ 2 |8 78 33'8 ;
* Below the forks of the north and south branches. f Near Worre’s Monument.
* The observation with Needle No. 1 was repeated in conse-~ 8 Near the Clifton Hotel.
quence of the difference between the results with Nos. 1 and 2. b Behind the High School.
* Observed by Lieut. YouNcHUSBAND, R.A. i Garden of the Hon. J. Gorpon. ,
b Royal Artillery Barracks. k North-west corner of Lafayette and Orleans Straits.
¢ Garden at Rockfort. 1 Garden near the Ferry.
4 Orchard behind Chesleys. ™ Garden at the foot of the hill.
¢ Garden on the Mountain.

[ V]

U2
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TapLe LI. General Table of the Observations of the Magnetic Inclination.

Station. I Lat. \ Long. I Year. ! Observer., Inclination.
Between 68° 30' and 69° 30,
o / o o / o ’

Princeton .............. 38 23 272 30 1840. Locke. 69 228
Mount Vernon .......... 37 59 272 13 1840. Locke. 68 563
New Harmony .......... 38 11 272 12 1840. LockE. 69 03:6
St. Louis .....cvvvnnnn. 38 38 269 56 1839. Locke. 69 31-4
St.Louis ..ueiiiiiin..s 38 38 | 269 56 | 1841. Loowis. 69 255 69 279
St. Louis 338 38 269 56 1841, NicoLLET. 69 269

69° 30' to 70° 30'.
Lexington .............. 38 06 | 275 42 | 1840. | Lockk. 69 545
Clay’s Ferry .. 37 54 275 42 1840. Locke. 69 49-0

1838 :
Cincinnati .............. 39 06 275 38 to LockE. 70 26-5

1844, 70 271
Cincinnati .............. 39 06 275 38 1841. LoowMis. 70 277
Williamstown. ... ........| 38 36 275 38 1840. Locke. 70 041
Frankfort .............. 38 14 275 20 1840. Locke. 69 54-9
Louisville .............. 38 03 274 30 1840. LockE. 69 544
Paoli ......c..oiiiiii 38 05 273 35 1840. Locke. 69 338
Vincennes .............. 38 43 272 35 1840. Lockk. 69 510 69 519 |
Vincennes .o............ 38 43 272 31 1841. Loouwmis. 69 52-8}
Edwardsville ............ 38 50 | 270 07 1841. Loowmis. 69 57-7
Bunker's Hill. . .......... 39 04 270 07 1841. LoowMis. 69 491
Upper Alton-............ 38 55 269 57 1841. Loowis. 69 45-7
Alton .................. 38 54 269 56 1841. Loowmis. 69 34-8
Monticello .. ............ 38 57 269 .55 1841. LoowMis. 69 389

70° 30' to 71° 30'.
Washington? .. .......... 38 53 282 59 1839. Loomis. 71 21+4
Washington® ............1 38 53 282 59 1841, GRAHAM. 71 159
Washington® .. .......... 38 53 282 59 1844, GRAHAM. 71105 Ly e
Washington® ...,........| 38 53 282 59 1841. NICOLLET. 71 14-8.
Washington® .. ..........| 38 53 282 59 1842, Lerrov. 71 13-8
Washington® .. .......... 38 53 282 59 1844, LoCKE. 71 13-4J
Washington® .. .......... 38 53 282 59 1844. LoCKE. 71 39-3
Washington®............ 38 53 282 59 1844. .LockE. 71 34-8
Washingtond .. .. ... 38 53 282 59 1844. LockE. 71 149
Washington® .. .. 38 53 282 59 1844. LockE. 71 205
Georgetown ............ 38 53 282 57 1844. LockE. 71 19°0
Mount Vernon .......... 38 41 282 53 1844. LockEe. 70 555
Marietta Island ..........| 389 25 278 32 1845. LoCKE. 71 223
Hebron ................ 39 59 277 31 1841. LoowMis. 71 10-1
Columbus ............ 39 57 276 57 1840. LockE. 71 049
Columbus .............. 39 57 276 57 1841, Loowmis. 71 037 571 043
Columbus .............. 39 57 276 57 1845, LockE. 71 043
Springfield .. ............ 39 54 276 09 1840. LockE. 71 274
Lebanon................ 39 26 275 54 1840. LockE. 71 027
Carrolton . ............ 39 38 275 51 1845. LockE. 71 10-0
Mason.......oooveivnnn. 39 22 275 47 1840, Locke. 70 54-2
Dayton ................ 39 44 275 43 1838, LoCKE. 71 227 71 29
Dayton ................| 39 44 | 27543 | 1840. | Locks. 71 22-0} 3
Hamilton .............. 39 23 275 28 1840, LocKE. 70 580
Oxford ........ PR 39 30 275 22 1845. Locke. 71 10-0
Richmond .............. 39 49 275 13 1845, LockE. 71 20-3
Pekin .................. 40 35 270 24 1841. Loowis. 71 132

 Grounds East or West or in front of the Capitol.

¢ Old Depbt near Georgetown.

d Near the Patent Office.

b Magnetic Observatory.
¢ Near the War Office.
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TasLe LI. (Continued.)
Station. Lat. l Long. ' Year. ‘ Observer. Inclination.
71° 30' to 72° 30'.
New York (New Asylum)..| 40 48 285 58 1841. Locke. 73 210 °
Trenton .......cccuvu...| 4013 285 20 1841. Locke. 71 590
|Bristol ................] 40 06 285 13 1842. Locke. 72 250
Philadelphia®. . .. . e 39 58 284 50 1844. GRAHAM. 72 09°2
Philadelphia®. ... .... ....] 39 58 284 50 1839. Loowmis. 72 0711
Philadelphiac 39 58 | 284 50 | 1841 {G“A“AM'} 71 5450
e . BAcHsE.
Philadelphia ............ 39 58 284 50 1841. Bacue. 71 582
Philadelphia ., ........ .. 39 58 284 50 1841. LockE. 72 00°2 »>71 587
Philadelphia ...,........| 39 58 284 50 1842, Lerrov. 71 59:0
Philadelphia .,.......... 39 58 284 50 1842. LockE. 72 OI-OJ
Philadelphia. R, ..l 39 58 284 50 1844, Locke. 71 59-3
Cumberland ........ ...l 40 13 283 10 1844. Locke. 71 360
Baltimored.............. 39 17 283 23 1839. Loowis. 71 503
Baltimore®.............. 39 17 283 23 1841, GRAHAM. 71 47-2 71 488
Baltimored............ ..l 39 17 283 23 1841. NicorLLET. 71 50°1
Baltimored.... .. e e 39 17 283 23 1842. Lerrovy. 71 47°5
Baltimore®.... .. e e 39 17 283 23 1840. Bacuk. 71 34-47
Baltimore®.. sevueene.... 39 17 283 23 1841. NicoLLET. 71 354
Baltimore®..............| 39 17 283 23 1841. GRAHAM. 71 32+0 L7l 3401
Baltimore®..............| 39 17 283 23 1842, LEFROY. 71 36+0
Baltimore®.............. 39 17 283 23 1844. GRAHAM. 71 325
Baltimore®..............| 39 17 283 23 1841. Locke. 71 341
Baltimoref.............. 39 17 283 23 1841. GRAHAM. 71 482 } 71 495
Baltimoref .............. 39 17 283 23 1841. GRrAHAM. 71 507
Baltimore8..............| 39 17 283 22 1841. NICOLLET. 71 3977
Baltimore8.............. 39 17 283 22 1841. LockEe. 71 39°2
Baltimore®.............. 39 17 283 22 1841. GRAHAM. 71 389 >71 396
Baltimore8..............| 389 17 283 22 1842. Lerrovy. 71 407
Baltimore8.....ccvvvuuns 39 17 283 22 1844. GRAHAM. 71 395
Mount St. Mary’s........| 389 41 282 42 1842. Locke. 71 463
Chambersburg .......... 39 55 282 20 1842. LockEe. 71 574
Allegheny Summit........| 40 27 281 50 1845. LoCKE. 72 271
Wheeling ..oc..........] 4008 | 279 13 | 1844, Logke. 72 19~3} 72 165
Wheeling ........... ...| 40 08 279 13 1845. LockeE. 72 137
Dover..veeeeeeveeevnns 40 33 278 30 1841, Loowmis. 72 192
Frazerburg.............. 40 09 277 52 1841, Loowmis. 71 487
Urbana ....e00cvvvn.n.. 40 05 276 12 1840, Locke. 71 397
Piqua........ceo.ovinn, 40 06 275 47 1840, Locke. 71 358
St. Mary’s .......... .0 40 32 275 41 1845. Locke. 72 00-3
Ottawa ........ e .| 4115 271 10 1841, NicoLLET. 72 20°2
Juliet ..................| 41 30 271 09 1841, NicoLLET. 72 16°0
Peru ......cceevvnenn .o 41 23 270 55 1841, Loowis. 71 5111 71 50:3
Peru ..ooov i, 41 23 270 55 1841, NicoLLET. 71 496
Lostgrove .............. 41 39 269 51 1839. Locke. 72 02-4
Wabisepinnecon River ....| 41 44 269 37 1839. Locke. 72 15-0
Davenport .. ...o.... ... 41 30 269 34 1839. Locke. 71 55°1
Brown’s Settlement ...... 42 02 268 54 1839. LockeE. 72 21-0
72° 30' to 73° 30'.
Stonington.......... vees| 41 20 288 05 1845. Renwick. 73 251
Greenport ........ec0e..| 41 06 | 287 38 | 1845, REeNwiICK. 72 57°9
Newhaven .........ccc0.. 41 18 287 02 1839. LoowMrs. 73 267
{Newhaven .............. 41 18 287 02 1842, Lerroy. 73 27°4 73 262
Newhaven ........... ...| 4118 287 02 1842. Locke. 73 298
Newhaven ............ ..| 4118 287 02 1844. Rexwick. 73 20°9

a Rittenhouse Square.

g St. Mary’s College

b In front of Dr. Bacue’s House.
d e f gre three stations in the grove which extends N. and E. of the Washington Monument.

¢ Girard College.
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Tasie LI. (Continued.)
Station. Lat. \ Long. Year. Observer. Inclination.
72° 30' to 73° 30' (continued).
Bridgeport....... e ceeedl 4111 286 48 1845. |RENWICK. 73 21°3
West Pointe.eeeeeenen. ceeeee]| 41 24 285 59 1839. [Loowmis. 73 274
West Point. ... .coevvveeene..| 41 24 285 59 1840. |GrAHAM 73 20°1 73 288
West Point. ..ceoveven.. veeee| 41 24 285 59 1841. |BaAcHE. 73 37‘2j
West Point. ... .. vereeeieeees| 41 24 285 59 1842. |LEFROY. 73 304
New York, Columbia College ..{ 40 43 285 59 1834. |BaAcHE. 72 517
New York, Columbia College ..| 40 43 285 59 1844, '|RENWICK. 72 380
New York, Columbia College ..{ 40 43 285 59 1839. |Loowmis. 72 522 | 72 445
New York, Columbia College ..| 40 43 285 59 1841. |Lockk. 72 410
New York, Columbia College ..| 40 43 285 59 1844. |LOCKE. © 72 426
New York, Columbia College ..| 40 43 285 59 1845. |RENWICK. 72 406
Sandy Hook .......... EPET 40 27 | 285 58 1844. |RENWICK.. 72 379
Lunatic Asylum, Manhattanville| 40 49 285 57 1841. |{Locke. 72 396
Lunatic Asylum, Manhattanville| 40 49 285 57 1844. |LoCkKE. 72 417 72 42+5
Lunatic Asylum, Manhattanville | 40 49 285 57 1842. |LEeFROY. 72 395
Lunatic Asylum, Manhattanville | 40 49 285 57 1844, |Rexwick. 72 490
Newark .. ..oveeerennecnnnn, 40 43 285 50 1841, |Lockk. 72 49’0} 72 486
Newark .......... Ceraeene . 40 43 285 50 1844. |LockEk. 72 483
New Brunswick.............. 40 30 285 25 1844. |Locke. 72 432
Princeton®.. .. .. et 40 30 285 25 1844. |Locke. 72 41+4
Princeton® .................. 40 30 285 25 1844. - |LoCKE. 72 359
Princeton «...covivvinunann. 40 22 285 20 1839. - |Loomis. 72 471
Princeton .............. eeo.| 40 22 285 20 1842. |LEFRrOY. 72 435 72 126
Princeton .................. 40 22 285 20 1844. |Loowmis. 72 395
Princeton .......... veveinan 40 22 285 20 1844. |LoOCKE. 72 404
Pittsburg .......... ereeaan 40 32 279 58 1839. |Loowmis. 72 389
Pittsburg .....ccievetiinnn. 40 32 279 58 1841. |LockE. 72 435 72 431
Pittsburg ....... ceeraees «ee| 40 32 279 58 1842. [LoCKE. 72 43:2
Pittsburg ....... e .| 40 32 279 58 1845. |Locke. 72 467
Beaver ........000000nn vees| 40 44 279 33 1839. |(Loowmis. 72 403
Hartford............ veeerees| 4119 279 26 1840. |Loowmis. 72 598
Kinsman....eoveveeiveee e 41 30 279 26 1840. |Loowmis. 73 081
Wellsville .............. eeeo| 40 38 279 16 1844. |LockE. 72 353
Bazetta ......... vesseneneas| 41 20 279 15 1840. |Loomis. 72 597
Warren ...... et 41 16 279 11 1840. |Loowmis. 73 0047 72 583
Warren .................... 41 16 279 11 1844, |Locke. 72 559 (‘7
Ashtabula .................. 41 52 279 08 1844. |LockE. 73 250
Windham ............. vee..| 4115 278 57 1840. [Loowmis. 73 034
Shakersville ................ 41 15 278 47 1840, |Loowmis. 72 566
Streetsboro.... ... e 41 15 278 40 1840, |Loomis. 72 530
Aurora ...... et 41 20 278 40 1840. |Loowmis. 72 555
Twinsburgh ........ baeines 41 20 278 34 1840. |Loomis. 72 51°3
1838 :
Hudson ....................| 4115 278 34 to LoowMis. 72 484
‘ 1842, '

T 1840. .

allmadge .............,....] 41 06 278 33 1841, | Loowmis. 72 507
Bedford ..........cc.o.. .l 41 24 278 28 1840. |Loowmis, 72 581
Fulton....... e Ve 40 55 278 22 1841. |Loowmis. 72 389
Clinton ........... e 40 58 278 20 1841. |Loowmis. 72 440
Cleveland .................. 41 30 278 18 1839. |Loowmis. 73 26°0")
Cleveland ............... . 41 30 278 18 1840. |LoowMis. 73 141
Cleveland .............. veoo| 41 30 278 18 1841. |Loowmis. 73 04-3 %73 11-2
Cleveland .............. .. 41 30 278 18 1842. |YOUNGHUSBAND. 73 038
Cleveland .................. 41 30 278 18 1843. |LOCKE. 73080 )
Brooklyn .................. 41 30 278 17 1841. |LoowmIs. 73 163
Huron................ ,e 41 26 277 33 1843. . |LOCKE. ' 73 000
Sandusky ................ .| 41 29 277 13 1839. |Loowmis. 72 578
Amherstburg . ............... 42 06 276 47 1845, |LEFROY. 73 299

& Pott’s Wood.

b Rock Hills (trap).
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TasLe LI. (Continued.)
Station. Lat. ' Long. - Year. \ Observer. Inclination.
72° 30' to 73° 30' (continued).
Munroe «.......... eeetaens a1 55 276 32 1839. |Looxis. 73 323}7 °6
Munroe ...... ceeeees 41 55 276 32 1841. |Loowmis. 73190
Toledo .......c.ooveniiiilt, 41 41 276 28 1839. |LoowMis. 73 06-1
Maumee......oovvnnne.n.. 4] 34 276 23 1839. |Loowmis. 72 491
Ypsilanti.................o 42 14 | 276 22 | 1839. [|Loowmis. 73 1801 o o
Ypsilanti........... P ool 42 14 276 22 1841. |Loowis. 73 188
Ann Arbor.................. 42 18 276 15 1839. |Loowmis. 73 139
Ann Arbor,................. 42 18 276 15 1841. |Loowmis. 783 165 >73 147
Ann Arbor.................. 42 18 276 15 1843. |LocCkE. 73 136
Chfcago e eaee e et 41 53 272 16 1841. |LoowMis. 72 478
Ch}cago .................... 41 53 272 16 1841. |NICOLLET. 72 458 >72 443
Chicago .. .................. 41 53 272 16 1842. |YoUNGHUSBAND. 72 393
Campbells .................. 43 01 270 34 1841. |Loomis. 73 281
Mineral Point .............. 42 50 270 02 1839. |Lockk. 73 20-6 21-8
Mineral Point .. .......... . 42 50 270 02 1841. |Loowmis. 73 230}
Galena .................... 42 28 269 47 1841. (Loomis. 73 030
Platteville .................. 42 43 269 46 1841. |Loowmis. 73 17°2
Farmer's Creek .............. 42 13 269 37 1839. [LockE. 72 360
Dubuques Town ............ 42 29 269 37 1839. |LoCKE. 73 05°0 -
Little Mahoqueta ............ 42 31 269 29 1839. |LockEk. 73 080
White Water River .......... 42 18 269 22 1839. [Locke. 72 550
Iron Ore Bed............ ee..| 41 55 269 20 1839, |(L.ockE. 72 505
Turkey River................ 42 42 269 12 1839. |LockE. 73 11-0
Mahoqueta, North Branch.... .. 42 23 269 08 1839. |Locke. 72 510
Mahoqueta River .......... 42 14 269 05 1839. |Locke. 72 436
Prairie du Chien .......... 43 01 268 51 1839. |Locke. 73 166
73° 30' to 74° 30'.
Boston ............. 0oL, 42 22 289 01 1842. |LockE. 74 057
Boston .................... 42 21 288 56 1841. |GRAHAM. 74 09-4
Dorchester .................. 42 19 288 55 1842. |LEeFroy. 74 128
Cambridge.................. 42 22 288 52 1839. |Loowmis, 74 20-1
: (|GrAHAM '
Cambridge .................. 42 22 288 52 1841. and 74 17°3
iBOND.* 74 182
Cambridge .................. 42 22 288 52 1842. |Lockk. 74 148
JCambridge................ oo 42 22 288 52 1842. |LEFroy. 74 195
Cambridge .................. 42 22 288 52 1845. |Locke. 74 194
Cambridge, New Observatory 42 23 | 288 52 1844. |GRAHAM. 74 182
Providence.................. 41 50 288 35 1839. (Loowmis. 73 596
Providence.. ................ 41 50 288 35 1841. |BacHE. 74 028 »74 01°1
Providence.. ...........u.. .. 41 49 288 35 1842. |LEFROY. 74 000
Worcester .. ...........0.... 42 16 288 12 1839. |Loowmis. 74 206
Springfield .. .. ............ ..| 42 06 287 24 1839. |Loomis. 74 069 74 088
Springfield.. ................ 42 06 287 24 1841. |BAcHE. 74 107
Longmeadow ................ 42 02 287 24 1839. |Loowmis. 74 053
Harford .................... 41 46 287 19 1839. |Loomis. 73 581
Powkeepsie .............. .| 41 41 286 05 1844. |Locke. 73 57°7
Opposite Powkeepsie. . .. .. ool 41 41 286 04 1844. |LockE. 74 123
Port Sarnia............. ceee.| 42 58 277 26 1845. |LEFROY. 74 157
Detroit .o..vveerivnen.cvs| 42 24 277 00 1845. |LEFRrOY. 73 388
Detroit .......oovvvvvnnn... 42 25 277 00 1839. [Loowmis. 73 426
Detroit ..........coiva.... 42 25 277 00 1841. |Loowmis. 73 852
Detroit .......c...ovvuui.n. 42 25 277 00 1841. |NICOLLET. 73 327 (73 350
Detroit .......... e 42 25 277 00 1842. |YOUNGHUSBAND. 73 287
Detroit . . 42 25 277 00 1843. |LockE. 73 322

* Mr. WiLLiam Crancu Bownp, Director of the Cambridge Observatory. This result is the mean of 288

observations with two needles.
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TasLe LI. (Continued.)
Station. Lat. Long. Year. Observer. \ Inclination.
78° 80’ to 74° 30’ (continued).
o / o . ’ Q I -3 4
MadiSOnseve veveenvenseses.| 43 04 270 54 1839. |LoCKE. 74 03'0}74 047
MadisSon .. vesevseevnnenceess]| 43 03 270 54 1841. [Loowmis. 74 065
Blue Mound ......coeevee 43 01 270 22 1839. |Locke. 73 41'0} 73 380
Blue Mound ...covivvnnnve..| 43 00 270 22 1841. |Loowmis. 73 349
Hickoks .. ..o vun. ceerennn . 42 58 270 13 1841. |Loowmis. 73 39°5
74° 30' to 75° 30'.
Portland.... covvereeenenn. 43 41 289 40 1845. [LoOCKE. 75 137
Portsmouth ........ . 43 05 289 16 1844. 74 477
Portsmouth ................ 43 03 289 16 1844. | |GRAHAM | 74 380
Portsmouth ......ccvevn. .. 43 04 289 13 1844. and 74 537 74 5140
Portsmouth ................ 43 04 | 289 15 1844, | (WHIPPLE.* 74 582
Portsmouth ...... Ceeerreens 43 05 289 15 1844. 74 574
Greenbush .. .. .. vereeseseaod| 42 39 286 16 1844, |LoCKE. 74 406
Albany .......... Geemerneis 42 39 286 15 1839. |Loomis. 74 51:3")
Albany ......ceiiviiiei..| 42 39 286 15 1841. |BACHE. 74 401
Albany ...iiieeiiiiiiiaae 42 39 286 15 1841. |NICOLLET. 74 399 »74 432
Albany ........... ciiereae| 42 39 286 15 1842. |LEFROY. 74 446
Albany ...eeiviniann 42 39 286 15 1844. |LOCKE. 74 402
Schenectady .......... veaeo| 42 48 286 05 1839. |Loowis. 74 361
Utica voveerer cnnnneaenecnnal 43 07 284 47 1839. |Loowmis. 74 57'2}74 530
Utica .. oo veiiincnnennennans 43 07 284 47 1844, [LoCKE. 74 488
Syracuse....vviviiiiiene. .. 43 00 283 46 1839. |Loomis. 74 509
Chat Falls .. ........ e 45 26 283 28 1843. |LEFrovy. 75 16°1+
Oswego ......vun. teaeeeea s 43 26 283 24 1839.  |Loowmis. 75 11-3} 75 097
Oswego «...vvvevnevnvenenan.| 43 26 283 24 1841. |NICOLLET. 75 081
Rochester .. ....covvvevein.. 43 08 282 09 1844. [LoCKE. 74 388
Lockport .............. 43 11 281 14 1844. [LockE. 74 442
Buffaloe .. .. ...c.... ere e 42 53 281 06 1839. [Loomis. 74 408
Buffaloe .. ...... e reeraea. 42 53 281 06 1844. |LocKE. 74 36:5 »>74 381
Buffalo€ oo vvvoviveen vl 42 52 281 06 1845. |LEFROY. 74 370
Niagara oveveiviennnnaanan.| 43 05 280 51 1841. |NICOLLET. 74 524 49-6
Niagara ............ Veeeaens 43 05 280 51 1845. |Lerrov. 74 46-8
1841. |Lerroy and
Toronto Observatory.......... 43 39 280 39 {1845- Y OUNGHUSBAND. } 75 15 5} 75 150
Toronto Observatory..........| 43 39 280 39 1844. |Locke. 75 134
Near Toronto.......... e 43 39 280 41 1844. |LocKkE. 75 125
Hamilton .................. 43 16 | 280 04 | 1842. |Lerrov. 74 567 } 74 554
Hamilton ................., 43 16 280 04 1845. |LEeFRroOY. 74 541
Goderich .................. 43 45 278 08 1845. |LEFrRroY. 75 048
75° 30' to 76° 30'.
Bangor .................... 44 48 291 13 1841 |GrRAHAM. 76 116
Forks of the Kennebec . ... .. .. 45 20 290 02 1844. |GrAHAM. 76 237
Locke’s Mills.... covvnunn.... 44 24 289 16 1845, |Locke. 75 507
Bethel...........v.... .. 44 27 289 09 1845. |(L.OCKE. 75 510
Goreham .................. 44 27 288 47 1845. |LockE. 75 334
Hall’s Stream... +.eo........ 45 01 288 30 1845. |GRAHAM. 76 235
Mount Washington .......... 44 17 288 41 1845. |LockE. 75 450
Near Mount Washington ... .. 44 16 288 31 1845. |Locke. 75 400
Stanstead .. ........0..... .. 45 02 287 50 1842. |LEFROY. 76 195
L. Memphremagog, East shore..| 45 01 287 41 1845. |WHIPPLE. 76 086
Cornwall ..,.......c...o...| 45 02 285 13 1845. |YouneHUSBAND. 76 16-4
Brockville ............ veee..| 44 35 284 15 1845. |YouveHUSBAND. 76 189
Penetanguishene ............ 44 49 279 59 1844. |LEFROY. 76 201
South Manitou Island ........ 45 05 | 274 22 | 1841, |Loowmrs. 75 5931 v 5rg
South Manitou Island ,...... 45 05 274 22 1842. |YounNGHUSBAND. 75 56-6} '

* Lieut, A. W. WarppLE, of the United States Corps of Topographical Engineers, The observations at
Portsmouth were made at five different stations, which are named in order of succession corresponding with
the entries in the Table; Jamaica Island; near the north extremity of the base line of the Trigonometrical
Survey of the harbour; Mr. SgrLLisY’s field ; Shapley’s Point; One Tree Island,

T Local disturbance; omitted in the map.
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TasLe LI. (Continued.)
Station. Lat. Long. Year. Observer. Inclination.
76° 30' to 77° 30'.

Grand Falls of the St. John. ....| 47 03 | 292 15 | 1843. |Gramam. 77 205
Aroostook Hill .............. 46 47 292 13 1841. |GRAHAM. 77 24°1
Blue Hill ............coolia, 46 38 292 13 1841. |GRAHAM. 77 181
Park’s Hill ..........cocvvett| 46 07 292 13 1840. |GRAHAM. 77 025 77 016
Park's Hill ... vt 46 07 292 13 1841. |GRAHAM. 77 00-7} 701
N.E. Boundary Station, No. 1. .. | 45 57 292 13 1840. |GRAHAM. 76 574
Nearthe Grand Forksof the St.John| 46 35 290 07 1844. |GRAHAM. 77 259
S.W. branch of the River St. John| 46 25 289 56 1844. |GRAHAM. 77 247
Moose River «.veeeviveeene.. 45 39 289 44 1844. |GRAHAM. 76 485
Taschereau’s 45 49 289 36 1844, |GrAHAM. 76 504
QUebEC. v v v veeanenennnannn. 46 49 288 44 1842. |LEFROY. 77 153 12:0
Quebec..c.vviiveeinaien..| 46 49 288 44 1845. |YouNGHUSBAND. 77 08-8} 77
Three Rivers ............cev.| 46 19 287 24 1842. |LEFROY. 77 107
St. John’s.......... 45 20 | 287 00 1842. |Lerrov. 77 00-1
Sorel. ..t vive it inn. 46 02 287 00 1842. |LEFROY. 77 17°0
Rouse’s Point v..oovvvnnnn.... 45 00 | 286 37 | 1845. {%ﬁlﬁgﬁg_“d }76 398
St. Helen's ..v.ivveeeenna.... 45 31 286 25 1842. |LEFROY. 771317 1y 0.9
St. Helen's .......ooeveven... 45 31 | 286 25 | 1843. [Lerrov. 77 053 9
Montreal .. ..oovevvinen ... 45 30 286 24 1845. |YouncHUSBAND. 77 086
IsledUrval ... oovviinennn., 45 24 286 14 1843. |LEFROY. 77 21-1%
La Combes .......cvevevunn.. 45 32 285 51 1843. |LEFROY. 76 506
Pointe aux Chénes ............ 45 37 285 05 1843. |LEFROY. 76 554
Williamsburg ...ecovvevnnnn.. 44 55 284 53 1843. |LEFROY. 76 30-1
Fox’s Point .. .oovuvenvnnnna 45 32 284 26 1843. |LEFROY. 76 35-3
Point Aylmer .... .. Ceeeiiaant 45 29 284 12 1843. |Lerrov. 76 41-0
Kingston «......... verereiiae 44 13 283 25 {igig } LEFROY. 77 18'7} 77 1605
Kingston ......vovnunneenenn.. 44 13 283 25 1845. = |YoUNGHUSBAND.| 77 144 v
Grand Calumet ..............| 45 45 283 20 1843. |LEFROY. 76 44-4
Fort Coulange...... cavsconaes 45 56 283 13 1843. |Lerrov. 77 297
Point Baptéme. ....... R 46 06 282 34 1843. |LEFrov. 77 266
Deux Joachim’s Portage. ....... 46 12 281 41 1843. |[LEerrov. 77 038
Trou Portage ........ tereines 46 15 281 27 1843. |Lerrov. 77 244
Little River......ocvuuen... ..| 4618 281 17 1843. |LEFROY. 77 285
Lac du Grand Vase.....co... .. 46 18 280 34 1843. |LEFROY. 77 217
Lake Nipissing................ 46 13 280 01 1843. |LEFROY, 77 095
Ricolet Falls ................ 45 57 278 59 1843. |LEerrov. 76 454
Pointe au Croix ..............| 45 55 278 42 1843. |LEFROY. 76 313
Lake Huron............. weees 46 00 278 10 1843. |LEFRrOY. 77 056
Fortla Cloche.. ..co0eve .. 46 07 277 35 1844. (Lrrrov. 76 50-2
Snake Island ................ 46 07 277 00 1843. |LEFroY. 77 055
Tessalon Point.. ...o.cvevnenn. 46 16 276 29 1843. |LEFRroY. 76 59-3
Fort Brady ........e....o.0. 46 30 275 36 1841. ' |Loowmis. 77 297
Sault St. Mary................ 46 30 | 275 26 | 1843. |Lockk. 77 30'3} 77 249
Sault St. Mary.. ......o0v... . 46 30 275 26 1845. |RAE. 77 195
MackinaCee..veveverenennonns 45 51 275 19 1841. [NICOLLET. 76 345
Mackinac. . voveveveanveae . nn 45 51 275 19 1841. [LoowMis. 76 375 >76 370
Mackinac....... et 45 51 275 19 1843. |Locke. 76 389
GrossCap .......... vewar-. | 46 32 275 17 1841. |Loowmis. 77 053
Point aux Pins. ... ....euouneens 46 29 | 27519 1843. |LEFROY. 77 13’4} 77 147
Pointaux Pins.........co0ve.. 46 29 275 19 1845. |RAE. 77 16°0
Point au Crépe ...... vesecons 46 58 | 275 02 1843. |LEFROY. 77 11°5
Encampment ................ 46 44 272 17 1843. |Locke. 76 583
Houghton’s River .......... 47 28 | 271 59 1843.  |LockE. 77 207
United States’ Agency ........ 47 28 271 59 1843, |Lockk. 77 135
Ontanogon River,............. 46 52 270 29 1843. |LocKE. 77 132
Portage Ecarté ..............| 4825 270 15 1843. |LEFroY. 77 13-5%
Lapointe ......... 46 47 269 02 1843. |LoCKE. 76 560

* Local disturbance; omitted in the map.
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TasiLe LI. (Continued.)

Station. ' Lat. ! Long. Year. ' Observer. Inclination.
77° 30" to 78° 30".
North bank of the St. John Rlver 47 04 293 13 1843. GRAHAM. 79311 °
Peconk Hill.................. 46 59 292 13 1841. GRAHAM. T 77 322
Mouth of the Grand Rlver ...... 47 11 292 03 1844. GRAHAM. 77 384
Mouth of the Madawaska ...... | 47 22 291 41 1843. GRAHAM. 77 475
Albert'sInn........ Ceeeeeee..| 4717 291 32 1843. GRrAHAM. 77 44-5
Fort Kent......oovvvevene.oo| 4715 291 25 1843. GRrRAHAM. 77 431
\ . GrauAM and
St. Francis River.............. 47 11 291 06 1843. RoBINsON®, }77 435
Head of Beau Lac ............ 47 23 290 57 1843. | GranAwm. 77 47°0
Mouth of the Passa-ooe-tuc. ....| 47 07 290 55 1844. GRAHAM. 77 40-5
Outlet of Lake Pohenagamook ..| 47 28 290 47 1843. " GRAHAM. 77 492
M. of the Chimpassaooetuc ...... 46 57 290 33 1843. GRAHAM : 77 375
Kingsey ...... cecaenens ee.eee| 45 48 287 41 1842. Lerroy. 77 400+
Fort Michipicoton ...... ceren 47 56 274 55 1843. LEFROY. 78 06-0
Fort Michipicoton ............ 47 56 274 55 1844. Lerroy. 78 082 >78 064
Fort Michipicoton ............ 47 56 274 55 1845. RAE. . 78 05°0
Gargantua ........ teeeeaines 47 37 274 49 1844. LeFrovy. 77 56°1
Lake Superior................ 48 46 272 20 1844, Lerroy. 78 240
Tsthmus. . .. cevevevoceenneanas 47 28 272 00 1843. LockE. 78 28-0%
Eagle River...............co .| 47 27 271 37 1843. Locke. 77 54'5¢
Isle Royale ..................| 48 06 271 13 1843. LockE. 78 07°5.
Pointe Tonnerre .............. 48 19 270 58 1843. Lerroy. 78 232
Fort William .......... eer...| 48 24 270 37 1843. LEerroy. 78 10°0
Fort William ................ 48 24 270 37 1844. Lerroy. 77 595 »78 068
Fort Willilam ..............,. 48 24 270 37 1845. Razx. 78 110
Chien Portage .. ..............| 48 39 270 26 1843, Lerrovy. 78 268
Prairie Portage .............. 48 58 269 59 1843. LEFROY. 78 26-2.
Savannah Portage ............| 48 53 269 52 1843. Lerroy. 78 21-8
French Portage .............. 48 35 268 53 1843. Lerrov. 78 20-4
Deux Riviéres Portage ........| 48 35 268 33 1843. LEerrov. V77 494
Lac 4 la Crosse ... 48 24 267 50 1843. Lrrrov. 77 51-0
Second Portage from LacalaCrosse 48 15 267 33 1843. LEFROY. 77 40-1
Sturgeon La,ke' ................ 48 27 267 19 1843. Lerroy. 77 448
TaclaPluie....covviiveen.... 48 32 267 04 1843. Lerrovy. 77 479
Fort Francis. ... .. cvvveene ... 48 37 266 31 1843. LEeFroY. 7T 2745
Fort Francis......ccvvvvnvi., 48 37 266 31 1844. LEerroy. 77 430 77 342
Fort Francis....oevvveveee .. 48 37 266 31 1845. RaE. 77 320
Rainy River..... Cereene e....| 48 48 265 29 1843. LEeFroOY. 77 574
Rat Portage .......... AP 49 46 265 21 1843. Lerroy. 78 07°5
Lake of the Woods .. .......... 49 28 265 20 1843. LErFrOY. " 78 16-7
Lake of the Woods ............| 49 19 265 18 1843. LEFROY. 78 037
Upper Fort Garry ...... veo...| 4953 262 58 1843. LEerroy. 78°17°8
Saskatchawan River .......... 52 23 252 56 1844. LEFROY. 78 166
Saskatchawan River .......... 53 07 251 30 1844. LEFROY. 78 281
Saskatchawan River .......... 54 05 248 16 1844. Lerrov. 78 05-2
Fort Edmonton .............. 53 31 247 03 1844, Lerroy. 77 542
Pembina River ...... ere e 54 08 246 06 1844. LEerrov. 1 77 545
Fort Assiniboine ........ ... ... 54 20 245 32 1844. | Lerrov. 78 152
Point Dejala ... .. wevev.....| 5526 244 59 1844. Lerrov. 78 29°9
78° 30" to 79° 30'.
White River...... e 48 33 273 33 1844. LEFroy. 78 331
Fort Pic ......ceviveiivun, 48 38 273 21 1843. LEFROY. 78 458
Fort Pic ...... P ...| 48 38 273 21 1844. Lerroy.’ 78 315 »78 37-1
Fort Pic oo..vvivvnenninnn.. 48 38 273 21 1845. Rae. * 78 34-0

* Captain WiLLiam Rosinsow, Royal British Engineers, attached to the Sur\}ey and Boundary Commission.
1 Local disturbance ; omitted in the map.
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TasLe LI. (Continued.)
Station. Lat. | Long. I Year. Observer. Inclination.
78° 30’ to 79° 30",
o 4 o o /

Terreplatte.......... eee.| 48 40 272 15 1843. LEeFroy. - 78 536
Magnetic Inlet .......... 47 28 271 59 1843. Locke., 78 44°3%
500 feet East of Ditto .. 47 28 271 59 1843. LockE. 78 37-5%
Slave Portage .......... 50 11 264 23 1843. Lerroy. 78 57°1
Fort Alexander ..........| 50 37 263 39 1843, Lerrov. 78 518 78 574
Fort Alexander ........ ..| 50 37 263 39 1844. Lerroy. 79 030
Lake Winnipeg .......... 50 27 263 22 1843, Lerroy. 79 052
Lake Winnipeg .......... 51 34 263 20 1844. LEeFROY. 79 061
Mouth of Red River......| 50 19 263 15 1843. Lerroy. 78 326
Lake Winnipeg ........ oo| 51 04 263 15 1843. Lerrovy. 79 11-8
Lake Winnipeg .. ........ 51 45 263 07 1843. Lerrov. 79 283
Saskatchawan River .... .. 53 16 255 12 1844. LEeFroy. 79 11-2
Carlton House .......... 52 51 253 47 1844, Lerrov. 78 307
Fort Pitt................ 53 34 250 41 1844. Lerroy. 78 41-0
Saskatchawan River ...... 53 50 249 30 1844. Lerroy. 78 335
Forks of Athabasca River..| 55 13 246 10 1844. LEFROY. 78 552
Athabasca River ........ 54 43 246 00 1844. LEeFrovy. 78 341
Lesser Slave Lake........| 55 33 244 07 1844. Lerroy. 78 39°0
Peace River ........ el 9719 243 32 1844, Lerrov. 79 27°0
Opposite River Cadotte....| 56 47 242 58 1844, LEerroy. 79 207
Fort Dunvegan .......... 55 56 241 26 1844, LEerroy. 78 462

79° 30’ to 80° 30'.
Otter Isl'an('i ............ 48 06 273 43 1843. LEFRrOY. 79 43:6%
Lake Winnipeg ...... eeeo| 51 04 263 39 1844. LEFROY. 79 315
Lake Winnipeg ....... <..| 51 44 263 12 1844. LEFROY. 79 39:0
Lake Winnipeg.......... 51 38 | 263 11 1843. LEFROY. 79 38:0
Lake Winnipeg .. ........ 52 21 262 51 1844, LEFROY. 80 244
Lake Winnipeg ..........| 52 29 | 262 47 | 1843. LEFROY. 80 054
Lake Winnipeg .. ........ 53 31 260 48 1843. LEFROY. 80 168
grand Rap}d ............ 53 08 260 32 1843. LEFROY. 80 21+5 0 26
Grand Rapid . ........... 53 08 260 32 1844, - | LErroY. 80 31'6} 80 265
Cross Lake.......... ee..| 53 10 260 28 1843. LEerroy. 80 282
Cedar Lake ............ 53 12 | 259 30 | 1843. | Lerrov. 80 071
Devil’s Drum Island .. .... 5319 | 259 20 | 1844. LEFROY. 80 00-0
Above the Pas .......... 53 48 258 32 1844. LEFROY. 80 244
Cumberland House ...... 53 57 257 41 1843. LEerroy. 80 302 .
Cumberland House ...... 53 57 257 41 1844, Lerroy. 80 19'7} 80 249
Little Rock Portage ...... 55 34 255 27 1843. Lerroy. 80 165
Portgge Sonnante ...... .. 55 54 252 13 1843. LEFROY. 80 11-2
Isle a la Crosse .......... 55-27 252 06 1843, Lerroy. 80 09-8
Buffaloe Lake .......... 56 05 251 09 1843. Lerroy. 80 37-0
River de la Loche .. ...... 56 15 250 37 1843. Lerroy. 80 19-7
Peace River ............ 57 57 243 00 1844. LEerroy. 80 00-7

80° 30' to 81° 30'.
Lal::e Winnipeg ...... e 52 23 263 07 1843. LEerroy. 80 39:2
Hairy Lake ............ 54 21 262 49 1843. LEFROY. 81 209
Old Norway House ......| 53 42 261 59 1843. Lerrov. 80 454
Norway House ........ ..| 5359 261 53 1843. Lerroy. 81 0891 g1 10.0
Norway House ......... 53 59 261 53 1844. LEFrovY. 81 11-2
Beaver Lake ............ 54 32 257 50 1843. Lerrovy. 80 34-2
Carp Portage............ 54 47 257 21 1843. LEeFROY. 80 396
Portage des Epinettes ....| 55 06 257 18 1843. Lerroy. 80 526
Frog Portage. ... .... ee..| 55 28 256 30 1843. LEeFroy. 80 593
Great Devil’s Portage ....| 55 40 255 11 1843. LEerrov. 80 309

2x2

* Local disturbance ; omitted in the map.




336 MAGNETIC SURVEY IN NORTH AMERICA.

TasLe LI. (Continued.)

Station. Lat. Long. Year. Observer. Inclination.
80° 30' to 81° 30' (continued).
Pine Portage ............ 55 43 | 254 10 | 1843. | Lerrov. 80 403
Snake Rapid ............ 55 46 253 30 1843. Lerrov. | 80 38-7
Portage dela Loche, South1)| 56 34 | 250 16 | 1843. | Lrrrov. 80 36-4
P‘;’fgge delaLoche,North | | 56 43 | 950 03 | 1843, | Lerroy. 80 380
Clearwater River ........ 56 39 249 11 1843. Lerroy. 80 362
Pierre au Calumet........| 37 24 248 25 1843. Lerrovy. 81 16-8*
Poplar Island....... «....| 58 38 246 03 1844. Lerroy. 81 048
Falls of Peace River......| 58 24 245 06 1844. Lerrov. 80 508
Fort Vermilion .......... 58 25 243 45 1844. Lerroy. 80 480
81° 30/ to 82° 30/,
Long Portage............ 55 15 265 35 1843. Lerroy. 82 139
Windy Lake ........ e...| 54 37 263 58 1843. LEerroy. 81 570
Whitefall Portage ........ 54 24 263 34 1843. Lerrov. 81 47+9
Athabasea .............. 58 43 248 42 1843, LEerroy. 81 370
Pointe Brulée............ 58 07 248 35 1843. LEeFrovy. 81 306
Pelican Portage........ ..| 59 58 248 09 1844. Lerrovy. 82 26°8
Point Providence ...... ..| 58 58 247 50 1844, Lerroy. 81 46-1
Peace River.. .......... 58 58 247 01 1844, Lerrov. 81 36-9
BigIsland .. ............ 61 12 243 22 1844, LEeFrovy. 82 087
Fort Simpson............| 61 51 238 35 1844, LEeFroy. 81 523
82° 30' to 83° 30'.
‘White Earth Portage. . .. .. 55 32 266 10 1843, Lerroy. 83 029
Hill River «............. 55 25 266 00 1843. Lerroy. 82 550
Oxford House ..........| 54 56 264 30 1843, Lerrov. 82 388
Portage Grand Detour ....| 60 22 247 00 1844. Lerroy. 82 336
Fort Resolution..........| 61 10 246 15 1844, Lerrov. 82 445
Fort Norman ............ 64 31 235 16 1844, Lerroy. 82 343
Fort Good Hope ........ 66 16 231 30 1844, Lerroy. - 82 560
83° 30' to 84° 30/,
York Factory............ 57 00 267 34 1843. Lerroy. 83 472
Shamatawa. ............. 56 21 267 04 1843, Lerroy. 83 362

* Local disturbance ; omitted in the map.
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