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XXIV. On Hourly Observations of the Magnetic Declination made by Captain ROCHFORT
Macuirg, R.N., and the Officers of H.M.S. ¢ Plover, in 1852, 1853 and 1854, at
Point Barrow, on the shores of the Polar Sea. By Major-General EDWARD SABINE,
R.A., D.C.L., Treas. and Vice-President.

Received August 14,—Read November 19, 1857.

AMonasT the measures adopted for the relief of Sir Joun FRANELIN’S expedition, H.M.S.
‘Plover, commanded by Captain T. E. L. Moorg, R.N., was despatched from England in
1848, and stationed until 1852 in Behring Strait, having on board supplies of provision
for the ¢ Erebus’ and ¢ Terror,” in the event of their succeeding in effecting a passage, or
for their crews in case they should be obliged to abandon the ships and should attempt a
retreat by the western route. The ¢ Plover’ was annually communicated with and pro-
visioned afresh by one of the vessels of the Pacific squadron. In 1852 Captain MoorE
was succeeded in the command of the ‘Plover’ by Captain Rocurort MaGUuIRE, R.N., and
several other changes in the officers and seamen were made. It was also directed that
the ‘Plover’ should take up a more advanced position than she had occupied in the pre-
ceding years. She was accordingly moved in September 1852 to a small harbour adjoin-
ing Point Barrow, the most northerly point of the American Continent between Behring
Strait and Mackenzie River, in lat. 71° 21' N., long. 156° 15’ W., where she was made
secure for the winter by the middle of October, and where she remained until the
summer of 1854. A more uninviting and apparently uninteresting situation for a two

years’ residence cannot well be imagined. It is thus described by Mr. THomas A. HuLy,

the second master, in a letter which I received from him at the end of the first year,
dated August 1853 :— Point Barrow might well be called the World’s End; the coast
for more than 100 miles both east and west of it has not a rise above 40 feet, and the
Spit of Point Barrow is but 15 feet above the sea in the highest part, and in most places
it is not above 5. 'The islands to the eastward are still lower, some of them being over-
flowed by a rise of 3 feet occasioned by a gale in December.” Point Barrow seems,
however, to have been admirably chosen for the objects for which the ¢ Plover’ was
employed. It would have been scarcely possible for boats or parties of men retreating
along the coast from the eastward, to have passed without being seen; whilst by a
judicious treatment of the native Esquimaux, a friendly communication was throughout
maintained with them, and their good offices, in case they had been needed, secured
along a considerable extent of coast. In this most dreary situation, in which the
monotony of existence during the long period of a year and three quarters had but one
relief,—that of an excursion to Port Clarence in Behring Strait, in the summer of 1853,
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498 MAJOR-GENERAL SABINE ON THE RESULTS OF HOURLY OBSERVATIONS

to communicate with the ship conveying the annual supplies,—Captain MAcUIRE and
his officers found occupation and interest in the observations which form the subject of
this Paper, and which, if I mistake not, deserve to be ranked amongst the most important
contributions yet made to our knowledge of the magnetic variations of short period.
The instruments which Captain MaGUIRE possessed (supplied from Woolwich) were
two dip circles, one of 9% inches, the other of 6 inches, each with two needles of
BARROW’S construction, and a portable declinometer, such as is described in Captain
RippeLL’s useful ¢ Manual,” pp. 16 and 16, having a perforated magnet of 3 inches in
length, carrying a collimator scale in the interior, the divisions of which were read by a
detached telescope. The observatory is thus described by Mr. HuLL, whose zeal and
assiduity in conducting the observations under Captain MAGUIRE’s direction, and accu-
racy in tabulating them, are spoken of by Captain MAGUIRE in terms of the highest
praise :—“The observatory was composed of an outer house of ice, 12 feet square and
7 feet high, within which was another one of seal skin, 7 feet by 6. Two posts, 23
inches apart, were then sunk, and being firmly frozen into the earth, served as supports
for the declinometer and reading telescope ; whilst another post was placed in the north-
western corner for the chronometer, and a pedestal was placed outside the observatory
for the dip circle, which was afterwards removed into a separate house, about 15 feet
north-west of the observatory. The dip was observed twice a week: we had the misfor-
tune to break two dip needles through awkward handling, owing to the extreme cold.
The hourly observations with the declinometer commenced on the 5th of November.
‘We soon discovered that the aurora was connected with the movements of ‘the magnet;
the brighter the aurora, the quicker the magnetic changes became; and from repeated
observations I came to theé conclusion, that the appearance of the aurora in the South
was connected with the motion of the magnet to the east of the magnetic North, and if
in the North, to the west of the same. In addition to these disturbances, considerable
irregularities took place in the daytime, generally in the forenoon, and always in cloudy
and misty weather. During these disturbances it was no uncommon occurrence for the
‘magnet to go out of the field of the telescope, not returning again for several minutes,
and it was generally to the eastward on these occasions. A heavy gale from the S.W.
set in on the 17th December, 1852, and occasioned the loss of five days’ observations.
It had the effect of raising the water 3 feet above the usual level, and at 8 p.:., on going
to take the observations, the sea was found washing the wall of the observatory. The
northern part of the Spit was at this time entirely free from ice, as was also the channel
as far as we could see, which, owing to the heavy drift, could not be above 100 yards.
The gale not having moderated, and the water being still on the rise, it was thought
advisable to remove the instruments, which was fortunately accomplished without injury.
At about 10 p.M. the gale moderated, the sky clearing and showing a most beautiful
aurora, when we found that the ice had gone out of the channel. The next day was clear
and fine, displaying to us the extraordinary view of open water, with only a few pieces of
ice in the horizon. From that time not a week passed without a well-defined water-sky
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being visible to seaward. On the 21st of December the instruments were replaced:
the water had come within 6 inches of the top of the pedestal.”

On the 1st of June, 1853, the observatory was unroofed, on account of the increasing
heat of the weather, and on the 22nd of June the hourly observations were discontinued,
all hands being required to assist in the preparations to meet the vessel at Port Clarence
which brought the annual supply of provisions. The observations were again resumed
on the 12th of October, 1853, with the same instruments, placed as in the preceding
year; and were continued to the 30th of June, 1854, when the ¢ Plover’ finally quitted
Point Barrow on her return to England.

The hourly observations of the declination at Point Barrow consist therefore of two
series: the first of eight months, from November 1852 to June 1853 ; and the second of
nine months, from October 1853 to June 1854; making, together, seventeen months.
The observations were arranged in monthly tables, of the same form as that adopted at
the Colonial Observatories, having the monthly, daily and hourly means computed from
the whole of the observations without any omissions on account of excessive disturb-
ance. The record was kept in scale-divisions, the value of a scale-division being 2'-287.
In this state the Tables were received at Woolwich.

For the purpose of separating the disturbances of largest amount from the rest of the
observations, ten scale-divisions above or below the normal at the same hour in the same
month were adopted as a suitable measure of what should be regarded as a large disturb-
ance; the corresponding arc value is 22"-87. 'The number of disturbed observations thus
separated was 907 in 1852-53, and 914 in 1853-54. The whole number of observations
was 4659 in 1852-53, and 5413 in 1853-54: making, together, 10,072, of which 1821
differed from their respective normals by an amount equalling or exceeding 2287 ; being
between one-fifth and one-sixth of the whole number. The aggregate amount of disturb-
ance, counted from the respective normals, was 441560 in 1852-53, and 47388"2 in
1853-64; of which, in 1852-63, 24823!-0 was easterly, and 193330 westerly disturb-
ance; and in 1853-54, 31935"1 easterly, and 15453"1 westerly disturbance. The sum
of the easterly values in the seventeen months was 567581, and of the westerly values,
34786"1. In both series, therefore, the easterly disturbances preponderated ; in 1852-53
in the proportion of 1-28 to 1, and in 1853-64 of 2:07 to 1; in both, conjointly, in the
proportion of 1-63 to 1.  Consequently the influence of the disturbances at Point Barrow
was to occasion a small mean deflection of the needle towards the east, thus slightly
increasing the easterly declination.

In the following Table the aggregate values of the disturbances in the seventeen
months are distributed into the hours of their occurrence; and the ratios are given which
the values at the different hours bear to the mean of all the hours, or, in other words,
to the aggregate values divided by 24.
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TasLe 1.

Aggregate values of the Disturbances distributed into the different hours of their

occurrence.
—
Local Periods ending June 30. Sums in the Local civil
astronomical 17 months. Ratios. hours.
hours. 1852-53 (8 months). | 1853-54 (9 months).
s / : ‘

18 19744 29372 49116 1-29 6 A.M.
19 3046-7 45802 76269 2:00 7 AM.
20 33298 4752°4 8082-2 2:12 8 AM.
21 3564+7 42489 78136 2:05 9 AM.
22 29344 2921-2 58556 1-53 10 a.M.
23 21059 14828 35887 094 11 A.M.

0 1328°4 924-3 22527 0-59 Noon.

1 10424 680-3 17227 0-44 1 p.M.

2 769-3 692-7 14620 0-38 2 p.M.

3 4453 4900 9353 0-24 3 p.M.

4 6435 2079 851°4 0-22 4 p.M.

5 290-6 562'8 8534 0-22 5 p.M.

6 3302 4146 7448 0-19 6 p.M.

7 1111-8 2724 13842 0-36 7 p.M.

8 11992 7606 19598 0-51 8 p.M.

9 17405 10469 2787-4 073 9 P.M.
10 1500-3 17553 32556 0-85 10 p.M.
11 2682+4 28985 55809 1-46 11 p.M.
12 25376 3262-1 57997 1-52 Midnight.
13 2983-8 3037-6 6021-4 1:58 1 AmM.
14 23735 27825 51560 1-35 2 AM.
15 18521 20019 3854+0 1-00 3 AM.
16 19765 2114-1 40906 1-07 4 A.M.
17 23927 25610 49537 129 5 AM.

Total ............ 91544-2
Mean 215442 38143 = 1-00

We find in this Table, as at Toronto and elsewhere, unmistakeable evidence of the
existence of a law regulating the occurrence of the larger disturbances according to the
hours of solar time. From 11 a.n. to 10 p.M. inclusive, the ratios are throughout less
than unity; from 11 p.M. to 10 a.M. inclusive, above unity. There are two epochs of
maximum and two of minimum disturbance in the twenty-four hours: the principal
maximum is from 7 to 9 A.M., when the proportion reaches twice the average amount ;
the lesser maximum is from 11 p.M. to 1 A.M., when the proportion is about one and a
half to one. The principal minimum is from 3 to 6 p.:., when the proportion is less
than a quarter of the average; and there is a minor minimum at 3 and 4 a.m.

The accordance in systematic character of the variation at the different hours at Point
Barrow with that of the corresponding variation at Toronto, may be seen by means of
the following Table (I1.), in which the ratios at Point Barrow are exhibited in compa-
rison with those at the same hours of local time at Toronto. There is the same unmis-
takeable evidence at both stations that the amount of disturbance at the different hours
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is regulated by a law which has reference to the hours of solar time: and there are
similar double epochs of maxima and minima, although the order in which these occur,
and the particular times of their occurrence, are not strictly the same; but the differences
in these respects will be better discussed and more clearly appreciated when we pass
from the consideration of the occurrence of the disturbances in the aggregate to that of
their distribution into their easterly and westerly constituents.

TasLE I1.
Ratios of the aggregate Disturbances at the different hours at Toronto and at Point
Barrow.
Local Ratios. Local civil
astronomical hours.
hours. Point Barrow. Toronto.
18 129 1:05 6 A.M,
19 2:00 117 7 AM.
20 2:12 1-27 8 A.M.
21 2:05 1:11 9 AM.
22 153 0-87 10 A.M.
23 094 0:66 11 A.M.
0 0:59 049 Noon.
1 044 0-30 1 p.M.
2 0-38 040 2 P.M.
3 0-24 0°40 3 .M.
4 0:22 053 4 p.M.
b 0-22 056 5 P.M.
6 019 084 6 P.M.
7 0°36 0:98 7 r.M.
8 051 122 8 P.M.
9 073 1:82 9 p.M.
10 0°85 1:55 10 p.M.
11 1:46 1-25 11 p.M.
12 152 135 Midnight.
13 1-58 152 1 A.M.
14 1:35 1-21 2 AM.
15 1-00 113 3 AM.
16 1:07 1:34 4 AM.
17 o 1-29 105 5 AM.

In Table III. we have the aggregate values of the disturbances at Point Barrow sepa-
rated into their easterly and westerly constituents, with the ratios at each hour to the
mean hourly easterly or westerly value, or to the sums of all the hours divided by 24.
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TasLE I11.
‘Local Disturbance-values, Ratios.
astronomical - Local civil hours.
hours. Easterly. Westerly. Easterly. ‘Westerly.
K / ’
18 38919 10197 1-65 0-70 6 A.M.
19 66795 947-4 2:82 065 7 A.M.
20 76102 4720 3:22 0-33 8 AM.
21 68181 9955 2-88 0-68 9 AM.
22 45636 12920 1-93 089 10 Aa.m.
23 24382 1150-5 1-03 . 079 11 A.Mm.
0 9200 13327 0:40 0-92 Noon.
1 797°9 924°8 034 0-64 1 p.M.
2 646+9 . 8150 0-27 0-56 2 P.M.
3 347-4 5879 015 0-40 3 p.M.
4 3414 5100 0-14 0-35 4 p.M.
5 1850 6684 0-08 0-46 5 P.M.
6 2074 5374 0-09 0-36 6 p.M.
7 3151 1069-1 013 0-74 7 p.M.
8 3528 1607-0 0-15 1-11 8 P.M.
9 11283 1659°1 0-48 114 9 p.M.
10 1360-2 18955 0-57 1-30 10 p.M.
11 19312 36497 0-81 2:52 11 p.M.
12 22804 35193 0-96 2:43 Midnight.
13 2289°1 37323 0-96 2:57. . 1 A,
14 25404 26156 1-07 1-80 2 AM.
15 2202°2 1651-8 0:93 1-14 3 A.M.
16 2892°3 11983 1-22 0-82 4 AM.
17 40186 - 935°1 169 064 5 AM.
Total in the
o momhs} 567581 347861
" [ Easterly =2364:9=1-00
Mean hourly values... Wester?y=1~449-4= 1-00

On inspecting the ratios in this Table, it is obvious that the easterly and westerly
disturbances have distinct laws in respect to the times of their occurrence. When
cxamining the disturbances in the aggregate in Table II. (in which the easterly and
westerly values are combined), we had occasion to observe, as one of the most notable
features, the existence of fwo epochs of maximum in the twenty-four hours, one in the
morning at 7, 8, and 9 A.M., and one in the evening, or more properly in the night, at
11 p.M., midnight, and 1 A.M.; the morning maximum being considerably the greater.
We now perceive by means of the separation which is shown in Table III., that the
morning maximum of the aggregate values is occasioned chiefly by the easterly disturb-
ances, and their evening or night maximum chiefly by the westerly disturbances. The
easterly values have not even a secondary maximum at 11 p.M. to 1 A.M.; nor have the
westerly values a secondary maximum at 7, 8, and 9 A.Mm. Both the easterly and the
westerly have their minimum nearly at the same hours, viz. from 3 to 6 p.M. ; and if allow-
ance be made for such small irregularities as we should be prepared to expect in the results
of a series of only a few months’ continuance, there would appear a strong probability
that both easterly and westerly are single progressions, having their respective maxima



OF THE MAGNETIC DECLINATION AT POINT BARROW. 508

the easterly about 8 A.M. and the westerly about midnight. In the easterly values in
particular the feature of a double progression, or of two maxima or two minima in the
twenty-four hours, is almost wholly obliterated ; whilst in the westerly, the distinctive
character of the second maximum is softened, and the time of its occurrence removed to
between 10 A.M. and noon. It may be remarked generally of the easterly disturbances,
that they have in all respects their characteristic features more strongly marked than is
the case in the westerly disturbances; thus, 8 A.M. is distinctly the hour of the easterly
maximum, the values at 8 A.M. exceeding considerably those at 7 or 9 A.M.; and between
5 and 6 p.M. is as distinctly the time of minimum, whether we regard the particular
values at those hours, or the low values from 3 p.M. to 8 P.M., between which hours
5% p.m. is intermediate. The range of the easterly variation, or the proportion which
the values at the hours of maximum bear to those at the hours of minimum, is also much
greater in the easterly than in the westerly disturbances, being nearly as twenty-five to
one in the easterly, and not more than about seven to one in the westerly. In the less
distinctly marked features of the westerly disturbances, it may be well imagined that a
greater continuance of observation may be required to give equally assured conclusions;
and that the second minimum, which appears in the westerly at 8 .M., may be rather
an accidental than a persistent feature, and might disappear in a series of longer duration.
Admitting this possibility, the westerly variation would in such case approximate even
more nearly than it does in Table III. to a single progression in the twenty-four hours,
having its maximum about midnight and its minimum about 4 or 5 P..: and thus the
double progression shown by the aggregate values in Table II. would be resolved, as in
some other cases, into two single progressions (easterly and westerly), having different
hours of maximum and minimum.

The distinction which has been thus shown to exist between the phenomena of the
easterly and westerly disturbances at Point Barrow, is a fitting preparation for the com-
parison which the next Table presents with the analogous phenomena at Toronto. For
reasons, which will subsequently appear, the easterly ratios at Point Barrow have been
placed in Table IV. by the side of the westerly ratios at Toronto, and the westerly
ratios at Point Barrow by the side of the easterly at Toronto.
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TasLE IV.

Exhibiting the ratios at the different hours, at Point Barrow and Toronto, of the values
of the easterly and westerly portions of the larger disturbances to their respective
mean hourly values.

Local Point Barrow, Toronto, Point Barrow, Toronto, Local civil
astronomical easterly westerly westerly easterly hours.
hours. disturbances. disturbances. disturbances. disturbances.
18 1:65 1-82 0-70 045 6 A.M.
19 2-82 2:23 065 0:35 7 aMm.
20 3-22 2-58 0:33 0-26 8 A.M.
21 3-88 2:25 068 0-21 9 A.M.
22 193 162 0-89 0:28 10 a.M.
23 1-03 1400 079 0:39 11 A.M.
0 040 080 0-92 0-24 Noon.
1 0:34 0-41 0-64 0-21 ' 1 pM.
2 0-27 0-65 0-56 0-20 2 P.M.
3 0-15 0:62 0-40 0:22 3 p.M.
4 0-14 0-80 0-35 0-32 4 p.M.
5 0:08 0-71 046 0-44 5 P.M.
6 0-09 057 0-36 1-05 6 p.M.
7 0-13 0:39 0-74 1-44 7 pM.
8 015 0:28 1-11 1-95 8 P.M.
9 048 0-22 1-14 309 9 p.M.
10 0:57 0:45 1-30 2:41 10 p.M.
11 081 0-27 2:52 2:02 11 p.Mm.
12 0°96 0-82 2:43 176 Midnight.
13 096 1-19 257 1-79 1AM,
14 1-07 1-00 1-80 1-37 2 AM.
15 0-93 - 094 114 1-28 3 A,
16 1-22 1-21 0-82 145 4 A.M.
17 169 1-23 0-64 0:91 5 AM.

It is obvious on the mere inspection of Table IV., that the principal analogy is not
between the disturbances which deflect the needle in the same direction at the two
stations, but between those which deflect the needle in opposite directions; between the
easterly disturbances at Point Barrow and the westerly at Toronto, and between the
westerly disturbances at Point Barrow and the easterly at Toronto. Nor is this analogy
manifested in slight and unimportant particulars, but on the contrary in the most marked
characteristics of both classes of phenomena. Thus, when the average disturbance in
the twenty-four hours is taken as the unit, the easterly disturbances at Point Barrow
and westerly at Toronto are seen to have the same characteristic distribution, viz. the
amount of disturbance at the several hours from noon to about midnight is below unity,
and at the hours from a little after midnight to just before noon above unity; whilst on
the other hand, the westerly disturbances at Point Barrow and easterly-at Toronto accord
with each other in presenting a very different distribution, viz. their amount exceeds
the average at the four or five hours on either side of midnight, and is below unity at
all the other hours of the day and night. The analogy thus manifested in the general
distribution of the disturbances is equally strongly marked when particular points are
regarded ; as, for example, it has been shown, in the earlier part of this communication,
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that the disturbances both at Point Barrow and at Toronto, when viewed in the aggregate,
have at each station two very marked and decided maxima in the twenty-four hours, one
about 8 A.M., and the other towards midnight; and that when the disturbances at Point
Barrow are separated into their easterly and westerly constituents, the night maximum
disappears in the easterly and the morning maximum in the westerly values, whilst the
morning maximum of the aggregate values is found to consist almost wholly of deflections
towards the east, and the night maximum almost wholly of deflections towards the west.
Now we may perceive by Table IV., that when the separation is made into easterly and
westerly values, and the ratios of each class at the several hours to the respective units
are computed, the phenomena at Toronto present an almost precisely corresponding
arrangement, but with this essential difference, that the morning maximum of the
aggregate values is due at Point Barrow to the great preponderance of easterly values,
and at Toronto to the great preponderance of westerly values; and that the evening
maximum of the aggregate values is, conversely, due to the great preponderance of
westerly values at Point Barrow and of easterly at Toronto.

The hours of least disturbance show also a much greater accordance when the easterly
ratios at Point Barrow and westerly at Toronto are viewed together, than when any
other comparison is made. The amount of disturbance diminishes as soon as the hour
of noon is past, and continues comparatively small until much later in the evening than
is the case in either the westerly disturbances at Point Barrow or the easterly at Toronto.

Whilst thus endeavouring to bring into view the several circumstances which seem to
indicate a connexion subsisting between the disturbances of opposite character at Point
Barrow and Toronto, it is well that we should also notice one or two points in which, on
the contrary, the easterly disturbances appear to agree with the easterly, and the westerly
with the westerly better than either with the opposite. Thus,—1st, the values of greatest
comparative magnitude, viz. those in which the proportion exceeds three times the
average value, are easterly deflections at both stations, occurring however several hours
apart, viz. at 8 A.M. at Point Barrow, and at 9 P.m. at Toronto. It is a consequence of
this preponderance of easterly deflection at the two stations, (in the morning at the one
station and in the evening at the other,) that the mean influence of the disturbances on
the general direction of the needle is the same at both stations, viz. a small increase of
east declination at Point Barrow, and a still smaller diminution of west declination at
Toronto. 2nd, the highest values of the westerly disturbances at both stations show
nearly an equal proportion to their respective units, viz. about 23 times the mean hourly
disturbance-value. The times of occurrence are also in this case very different, viz. at
Toronto in the forenoon and at Point Barrow about midnight. At both stations the
highest hourly values of the westerly deflections bear about an equal proportion in
respect of magnitude to the highest easterly values. '

It would be obviously premature to attempt to connect the phenomena thus brought
into view, and into comparison with each other, with such physical relations as might be
imagined suitable to produce or to explain their accordances and differences. The points
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on the earth’s surface where the periodical laws of the occasional disturbances have
hitherto been examined, are too few to furnish a basis for prudent generalization. The
primary dependence of the disturbances upon the sun seems to be established by the
universality with which, wherever they have been examined, their mean effects have
exhibited a variation regulated by the hours of solar time; as well as by the evidence
which has been uniformly furnished, wherever the investigation has been made, of their
participation in the same solar period which appears to govern the increase and decrease
in the frequency and amount of the solar spots. Perhaps the next most important ques-
tions which present themselves for solution concern the mode of operation of the pri-
mary or exciting cause; whether, for instance, the phenomena which we observe are the
results of the sun’s influence, acting independently of the magnetism of the earth,—or of
a reaction, in which the specialities of the latter will require to be taken into the account ;
or whether, as may possibly be the case, the action of the primary cause is modified in
different localities by physical considerations of other kinds, such as particular condi-
tions of the earth or of its atmosphere. It may be possible that a further knowledge of
the phenomena at a very few additional stations, supposing them to be judiciously distri-
buted, might be sufficient for the solution of these or similar questions; particularly if the
observations were to include variations of the magnetic force as well as of the magnetic
direction. 'The instrumental means and the processes of observation are sufficiently
simple. Instruments similar to those which have been so usefully, and so honourably
to themselves, employed by Captain MAGUIRE and his officers, have been sent with
nearly all the expeditions which, in the last twelve years, have wintered within the Arctic
circle; but the maintenance of a routine of hourly observation during several months
of compulsory detention, in the absence of authoritative direction or professional
encouragement, requires perhaps a greater amount of private zeal and devotion than
can be expected, unless in such exceptional cases as the one which has supplied the
materials for this communication. In one of these expeditions in particular (the only
one that unhappily has not returned in safety), the well-known zeal of its commander-
Sir JouN FRANKLIN in the cause of science, and the anxiety of his officers to cooperate
with him in every useful and honourable work, gave reason for hopes of the highest
promise. In the letters written by the commanders of the ¢ Erebus’ and ¢ Terror’ after
their arrival at Baffin’s Bay, the full purpose of establishing their magnetic observatories
on shore or on the ice, wherever the ships should be detained during a winter, is promi-
nently dwelt upon. They were provided with instruments for the variation of the force
as well as of the direction, prepared at Woolwich under the superintendence of my then
assistant, Captain RippELL. That observations were made with these instruments at the
first winter station, in 1845-1846, no reasonable doubt can be entertained ; or that the
observations were repeated at one at least of the subsequent occasions of similar detention
in anew locality. The records of these observations, too voluminous to have been brought
away by parties setting forth with the prospect of having to make their way across the
continent to the Hudson’s Bay Stations, could scarcely fail to possess a high scientific
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value ; especially those of the second year, when the situation of the ships was probably
intermediate between the meridians of Toronto and Point Barrow. In the Royal Society
at least the hope is still cherished that the recovery of these records, amongst the other
journals and papers of the ‘Frebus’ and ¢ Terror,” may yet recompense the devotion and
perseverance with which the research has been pursued. By the aid of the Royal Society,
the distinguished officer who has recently quitted our shores for the Polar Sea in com-
mand of the Fox Yacht, has been supplied from the Kew Observatory with the necessary
instruments for observations of both the magnetic direction and force, to be used at the
station where the ship will remain whilst the sledge parties are absent. All that the
most zealous and earnest purposes can accomplish may be confidently expected from
Captain M°CLiNToCK and his associates in this honourable enterprise; but the number
of persons who can be considered as competent to take part in scientific observations is
unfortunately but barely sufficient for the conduct of the travelling parties for the primary
object for which the enterprise was undertaken. Such opportunities of special scientific
research are of rare occurrence; and it is greatly to be regretted that Mr. Gray, Mate
in the Royal Navy, who having served under Captain MAGUIRE in the ¢ Plover’ had been
well trained in magnetic observations, and was most desirous to have accompanied
Captain M°CLINTOCK, was unable to procure from the Admiralty leave of absence from
his employment on the Coast Guard Service.

But, to return to the Point Barrow observations:—It is well known that apparent
anomalies have been found in the diurnal variation of the declination in the high magnetic
latitudes of the northern hemisphere, when compared with the regular and consistent
diurnal march of the phenomena in other parts of the hemisphere. It is usually a principal
feature in these anomalies, that the westerly extreme of the diurnal range, which most
commonly elsewhere occurs between 1 and 2 p.M., is found to take place later in the after-
noon, and even in some cases nearly as late as midnight. A leading step towards the
explanation of these apparent anomalies was made, when it was shown that the diurnal
variation derived from a mean of @/l the observations must in all instances be regarded
as the joint effect of two distinct variations superimposed upon each other, proceeding
from different causes and having different laws, viz. the occasional disturbances, and the
regular solar variation. Hence it was natural to imagine that in passing from the parts
of the hemisphere where the regular solar variation predominated, by reason of its
greater amount, to other parts where the disturbance-variation should predominate,
differences, of the nature of the so-called anomalies, would present themselves in the
results which should comprehend their joint effects. Still, however, in attempting, with
the very limited knowledge that was then possessed of the differences that might be sup-
posed to take placein the disturbance-variation in different localities, to apply this mode
of explanation to particular cases, doubts have been entertained of its sufficiency to meet
the phenomena in all cases. The fact which has now been established by the compa-
rison of the disturbances at Point Barrow and Toronto, that the prevailing disturbance-

3u2



508 MAJOR-GENERAL SABINE ON THE RESULTS OF HOURLY OBSERVATIONS

deflection at certain hours of the day may be easterly at one station whilst it is westerly
at another, augments the probability, that, whenever the effects of the two classes of
phenomena are separated so that the approximate laws of each may be known, the
apparent anomalies will disappear, and the solar variation will be found, after the
disturbance-variation has been eliminated, to correspond in its times of easterly and
westerly elongation with the order of the phenomena as generally observed in the same
hemisphere: whilst on the other hand we may derive from the great dissimilarity in the
laws of the disturbance-variation and those of the regular solar variation the salutary
caution, that until the disturbance-variation at any particular station has become known by
actual investigation, no certain inference can be drawn as to its direction or amount at
different hours; or as to the modification of the turning-hours which its junction with
the solar-diurnal variation may produce.

The subjoined Table (V.) exhibits in parallel columns the diurnal variation at Point
Barrow as derived,—1, in column A, from the whole of the observations including the
disturbances ; it is here the joint effect of both classes of phenomena; and 2, in column B,
from the observations when the disturbed observations have been separated and omitted.
On comparing these two columns, it is seen that the time of westerly extreme, which,
when the whole of the observations are taken into account, falls as late as 11 p.m., is
restored in column B, which represents approximately the regular solar-diurnal variation,
to the same hour at which it occurs at Toronto, viz. between 1 and 2 p.Mm. In column D
of the same Table, the solar-diurnal variation at Toronto has been reproduced from the
third volume of the ¢ Toronto Observations’ (Table LXV. Column 4, p. Ixxxviii), for the
purpose of facilitating its comparison with the corresponding values in column B. In
pursuing this comparison, we find that the characteristics of this variation at the two
stations are as nearly the same as can reasonably be expected, considering that it is only
the larger disturbances that have been separated, and that some minor effects of the
same class must still remain in the body of the observations after the removal of the
disturbances of greatest magnitude. Thus we find at both stations that the north end of
the magnet is at its easterly extreme about 7 or 8 o.M.; that in returning from thence
towards the west its motion is more rapid than at any other part of the twenty-four hours;
and that it passes through its mean direction about 11 A.M., and reaches its westerly
extreme a little after 1 p.m.  Tts subsequent motion, towards the east, is comparatively
slower at Point Barrow than at Toronto, and is checked at both stations by a small
retrogression towards the west, which is greatly diminished both in continuance and
amount by the omission of the larger disturbances, marking thereby the source to which
it is most probably due. The most notable difference which we find in the comparison
of columns B and D is, as already noticed, that the return towards the east during the
hours of the afternoon and night takes place comparatively more slowly at Point Barrow
than at Toronto. At the latter station the magnet passes through its mean direction
between 7 and 8 P.M., whereas at Point Barrow it does not do so until 1 or 2 a.m. Now
this is precisely what should take place on the supposition that a portion of the easterly
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disturbance-variation at Toronto, and of the westerly disturbance-variation at Point
Barrow at those hours remains (as is undoubtedly the case) in the body of the observations
after the separation of the larger disturbances. The prevailing disturbances are easterly
at Toronto and westerly at Point Barrow from 6 to 7 p.M. until 3 to 4 A.M.; and the
influence of that portion of them which is not separated must necessarily have the effect
of augmenting the rapidity of the easterly motion at Toronto, and of retarding it at
Point Barrow.

TasLe V.

Diurnal Variation of the Declination at Point Barrow, derived from the mean of seven-
teen months of hourly observation. Column A shows the results when the large
disturbances are retained ; Column B the results when the large disturbances are
omitted ; and Column C the differences, or the diurnal variation due to the large
disturbances. Column D shows (for the purpose of comparison with B) the diur-
nal variation at Toronto omitting the large disturbances. '

Local Poli‘n(;t ]}a_rrow. Pogxt .lgta.rrow. DPointlBan:o:y. gor%;l'to. .
. etainin, mittin 1urnal variation mittin, ..
astr}t:;n‘(:;l ieal the largg the largg due to the large the la,rg% Local civil hours.
: disturbances. disturbances. disturbances. disturbances.
A. B. C D.

18 193 E. 146 E. 47 E. 3-0 E. 6 A
19 271 E. “152 E. 119 E. 40 E. 7 AM.
20 27-0 E. 127 E. 14'3 E. 4-4 E. 8 A.M.
21 199 E.~ 82 E. 11'7 E. 36 E. 9 AM.
22 93 E. 38 E. 55 E. 12 E. 10 A,
23 04 W. 144 W. 10 E. 17 W. 11 A.M.

0 82 W. 48 W, 34 W. 40 W. Noon.

1 107 W. 82 W. 25 W. 51 W. 1 p.M.

2 98 W. 756 W. 2:3 W. 49 W. 2 P.M.

3 99 W. 72 W. 27 W. 38 W. 3 P.M.

4 98 W. 72 W. 26 W. 25 W. 4 p.M.

5 10:2 W. 70 W, 32 W. 1'3 W. 5 P.M.

6 97 W. 67 W. 30 W. 05 W, 6pM.

7 84 W. 44 W. 40 W. 01 W. 7 p.M.

8 90 W. 38 W. 52 W. 02 E. 8 P.M.

9 75 W. 39 W. 36 W. 05 E. 9 P.M.
10 79 W. 44 W. 35 W. 0-7 E. 10 p.M.
11 115 W. 52 W. 6:3 W. 0-7 E. 11 p.M.
12 108 W. 53 W. 55 W. 06 E. Midnight.
13 80 W. 28 W, 52 W. 05 E. 1AM,
14 19 W. 06 E. 25 W, 05 E. 2 AM.
15 36 E. 44 E. 08 W. 07 E. 3 AM.
16 10-9 E. 90 E. 19 E. 1.1 E. 4 A.M.
17 16:6 E. 114 E. 52 E. 1-9 E. 5 AM.

It must be regarded as a strong confirmation of the propriety of considering the
regular solar-diurnal variation and the disturbance-variation as distinct classes of pheno-
mena, requiring their respective laws to be separately investigated, when we see the
correspondence between the principal features of the one variation (the regular solar-
diurnal), and the antagonism of those of the other (the disturbance-variation), exempli-
fied as they are at Point Barrow and Toronto; the epochs of extreme easterly and of
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extreme westerly deflection being the same in the solar-diurnal variations, and nearly
opposite to each other in the disturbance-variations. The primary cause of the pheno-
mena is doubtless the same in both variations; they manifest alike the influence of the
solar hours, and are subject alike to the same alternate periods of increase and decrease
as the solar spots; but the mode of action, or the processes by which the effects are pro-
duced in the two classes, can scarcely be otherwise than dissimilar. It seems probable
that (omitting for the present the consideration of the magnitudes) the general charac-
ters of the solar-diurnal variation will be found to correspond,—i. e. the hours of the
easterly and westerly extremes to be the same,—in all the extra-tropical parts of the
same hemisphere; whilst in the case of the disturbance-variation it seems also probable
that every diversity in the times of occurrence of the turning-hours may be found in
different localities.

In the hypotheses which physicists have framed to account for the times at which the
solar-diurnal variation changes its direction from west to east and from east to west, it
has been sometimes supposed that the variable amount of the declination in different
localities is one of the determining circumstances. The observations at Toronto and
Point Barrow do not favour this supposition: the declination at Point Barrow (taken- to
the nearest degree) is 41° East, and at Toronto 2° West; there is consequently an angu-
lar difference in the magnetic direction at the two stations of about 43° which is nearly
equivalent to three hours of time in the sun’s azimuth relatively to the direction of the
needle, whilst the conclusion from the observations in regard to the turning-hours is,
that they are the same at Toronto and Point Barrow, or at most have only such small
differences as may reasonably be ascribed to the presence of the small portion of the
disturbances which we are unable to eliminate.

With respect to the comparative magnitudes of the range of the solar-diurnal varia-
tion at Toronto and Point Barrow, and to the proportion which the difference in magni-
tude bears to the difference in the horizontal force of the earth at the two stations,
we may obtain an approximate conclusion, by comparing the amounts of deflection at
1 p.M., when the solar-diurnal variation at both stations has nearly reached its western
extreme, and when the influence of the disturbances is nearly at a minimum. The
deflections at 1 p.M. are 61 at Toronto, and 82 at Point Barrow. The absolute values
of the horizontal force of the earth (which is the antagonistic force to all the minor
variations, tending to retain the magnet in its mean position) are about 3:53 at Toronto
and 1-79 at Point Barrow. In accordance with the inverse ratio of these values, we
should have a deflection of 10/, instead of 82, at Point Barrow, as the corresponding
deflection to &1 at Toronto. The range observed at Point Barrow is therefore a little
less than the range which might be computed from the amount of deflection at Toronto.
But the data upon which the comparison is based, particularly the amount at Point
Barrow, can only be regarded as approximate, and will by no means justify a more pre-
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cise conclusion, than that the observed ranges appear to be nearly in the inverse propor-
tion of the respective values of the horizontal force.

But when we turn our attention to a comparison of the magnitudes of the range of
the disturbance-variation at the two stations, we cannot fail to be impressed with the
excessive disproportion which we perceive between the decrease of the earth’s horizontal
force and the increase in the range of the disturbance-variation at Point Barrow, when
compared with Toronto. At the latter station the whole range of the mean diurnal effect
of the disturbances scarcely exceeds 2"0, whilst at Point Barrow it is not less than nine
or ten times that amount. The disproportion would have been still greater if the colli-
mator scale of the Point Barrow declinometer had permitted the disturbances of largest
amount to have been registered at their full value. During the seventeen months of
observation the magnet was forty times* deflected beyond the limits of the scale; in
such cases the extreme cognisable division on the side of the deflection was the amount
entered in the Table, although, of course, the actual deflection must have been greater.
The collimator scale comprised 160 divisions, each of the value of 2287; and as the
mean position corresponded nearly with the 80th scale-division, it follows that when a
deflection exceeded about 180’ (or 3°) on either side of the mean position, the excess,
could it have been registered, must have increased, pro fanto, the sum of the disturbances.
The disproportion would also have been considerably greater, if the amount adopted as
the standard value of a large disturbance at Point Barrow, and employed in separating
the observations belonging to that category, had been more nearly proportional to the
‘inverse ratio of the horizontal force there and at Toronto. In such case, all the observa-
tions at Point Barrow, which differed more than about 10’ from the normal at the same
month and at the same hour, would have been classed amongst the large disturbances.
But it was soon found that the disturbances at Toronto and Point Barrow bore no such
analogy to each other. Even with 22-86 (instead of 10') as the measure of a large dis-
turbance, the proportion of disturbed observations to the whole number was still much
greater than at Toronto, where 50 was taken as the measure of a large disturbance.
It seems scarcely possible, therefore, to avoid the conclusion, that the average amount
of deflection caused by the occasional disturbances at Point Barrow is very considerably
greater, when compared with the same at Toronto, than can be explained by the differ-
ence of the horizontal force of the earth at the two stations.

A circumstance which strikingly accords with the excessive amount of the occasional
disturbances at Point Barrow, is the great frequency with which appearances of the

% Of the 40 instances in which the deflection exceeded the limits of the recording scale, 80 were deflec-
tions to the east and 10 to the west; 24 occurred between the hours of 5 A.M. and noon, of which 22 were
to the east and 2 to the west; 22 of the easterly deflections occurred from 19" to 21P inclusive, and 6 of the
westerly from 11 .M. to 1 A inclusive. Referring to Table V., it will be seen that, if the instrumental
means had permitted these deflections to have been registered at their full values, the principal effect must
have been to have increased the ratios of easterly disturbance at Point Barrow at the three hours of 19, 20
and 21, which were previously the hours of its maximum ; and in like manner to have increased the ratios of
westerly disturbance at 11, 12 and 13 hours, which were the hours of its maximum.
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aurora are registered, and which much exceeds, I believe, any previous record of the
kind. It was the custom of Captain MacUIRE and his officers to make a distinguishing
mark opposite to the entry of every hourly observation of the declinometer when aurora
was visible; and in the Tables received at Woolwich, the observations so distinguished
are written in red ink, and those when no aurora was visible, in black ink. In the
months of December, January and February, in which months there was scarcely any
daylight, and the sky was generally freest from clouds, we find, in the first year, the
whole number of hourly observations in the three months to have been 1786; the
number at which aurora was seen, 464; and the number at which it was either not
present or obscured by clouds, 1322 ; and in the same three months of the second year,
the numbers were respectively 1837, 615 and 1222. Thus, in the six months, there
were 1079 hours when aurora was seen contemporaneously with the declinometer
observation, and 2544 hours at which it was either not present or not visible; in other
words, aurora was actually seen contemporaneously with little less than one-third the
number of hourly observations in the six months. The hours when aurora was most
common were from 7 p.M. to 7 A.M.; and if we examine on how many days in the above- -
named six months the aurora was seen, and on how many days it was not seen, we find
that it was seen between 7 P.M. and 7 A.M. on 131 days, and that it was not seen (during
the whole twenty-four hours) on 22 days; or, as it may be otherwise stated, during the
months of December, January and February, in two successive years, the aurora was
actually seen six days out of every seven.

When the 1079 observations of the aurora are distributed into the different hours of
their occurrence, we find them to have been as follows :—

TasLe VI

Showing the number of times that the Aurora is recorded to have been seen at the
several observation-hours in the months of December, January, and February
1852-18563, and in the same months in the following year.

Hours of local| Number of |iyo,r0 of10cal| Number of |1gy, e of10cal] Number of |ipronee ofloca1| Number of
civil time. auroras civil time. auroras civil time. auroras civil time. auroras
observed. observed. observed. observed.

6 A.M. 66 Noon. 0 6 p.m. 30 Midnight. 85
7 AM. 54 1 p.M. 0 7 p.M. 56 1 A.Mm. 103
8 A.M. 28 2 p.M. 0 8 P.M. 56 2 AM. 98
9 A.M. 10 3 .M. 0 9 p.M. 60 3 AM. , 95

10 Am. - 2 4 p.M. 5 10 p.M. 77 4 AM. "~ 80

11 A.m. 0 5 P.M. 15 11 p.m.* 88 5AaM. | 71

We perceive by this Table, that there is not a single instance recorded of the aurora
having been seen between 11 A.M. and 3 p.M., both hours included ; and as there is little
or no daylight at these hours during the months in question, the genéral absence of
aurora (and not merely its énwisibility) in this part of the twenty-four hours may fairly
be inferred. The most frequent hour of its appearance is 1 A.M.; and the great degree
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of regularity in the decrease of the numbers on either side of the maximum is a very
remarkable feature. The progression bears a very close resemblance and analogy to that
of the westerly disturbances at Point Barrow, as seen in Table IV., and appears to have
little or nothing in common with the progression of the easterly disturbances at Point
Barrow in the same Table. _

The presence of aurora is however by no means to be regarded as an indication of the
contemporaneous existence of a disturbance of sufficient magnitude to be admitted into
the category of the ¢ disturbed ” observations of this paper. In the six months referred
to, in which the aurora was recorded at 1079 hours, only 272 of the contemporaneous
observations were, in this sense, ¢ disturbed,” and 807 were not so; <. e. 272 out of 1079,
or only about one-fourth of the observations made during the recorded presence of the
aurora, differed  as much as 22”86 from the normal at the same hour and in the same
month.

Of the fact, that the aggregate amount of disturbance at Point Barrow, when compared
with Toronto, greatly exceeds the calculation founded on the inverse proportion of the
horizontal force at the two stations, there can be no reasonable doubt. To what is this
disproportion owing? Is it, as some may suppose, that Point Barrow is situated nearer
than Toronto to the locality where the greatest intensity of disturbance is manifested ?
If it be so,—and this, be it remembered, is a question which admits of being ascertained
by future investigations, similar to the present, at stations suitably chosen,—the question
which will immediately present itself will be, by what peculiar physical or other conditions
the locality of the greatest intensity of disturbance is distinguished. In the mean time,
the widely dissimilar proportions of the disturbance-variation, and of the solar-diurnal
variation, at Point Barrow and Toronto, supply additional evidence of the distinct laws
by which the two classes of phenomena are governed, and of the necessity of their being
separately studied *.

* The disturbances at Point Barrow do not appear to give support to a conjecture that has been recently
expressed, that the “ oceasional disturbances may possibly inelude two distinct classes of changes, obeying
separate laws, one of them being strictly periodic and constituting a part of the regular diurnal change,
whilst the other is strictly abnormal and simultaneous at different stations.”” The regular diurnal change
at Point Barrow has its greatest easterly elongation about 7 a.M., which is nearly the hour of the greatest
westerly disturbance-variation ; and its greatest westerly elongation about 1 p.M., at which time the disturb-
ances, both easterly and westerly, are nearly a minimum. The indications of the phenomena seem therefore
to be as nearly opposed as can well be to the conjecture referred to. It is quite true that if the attempt be
made to obtain the laws of the disturbances from observations from whick the effects of the reqular diuwrnal
variation have not been previously eliminated, the laws so obtained will include “two distinct classes of
changes, obeying separate laws, one of them constituting a part of the regular diurnal variation.” But
when suitable processes have been employed, by which the mean influence of the regular diurnal variation
has been eliminated from the observations which are used in examining the periodic laws of the disturbances,
and when the characteristic value of a large disturbance has been taken in proper proportion to the ordinary
range of the diurnal variation, I have not found in any case an indication of an admixture in the disturb-
ance laws of an element corresponding in its turning-hours, &c. to the periodic laws of the regular solar-
diurnal variation.—Sept. 5, 1857.

MDCCCLVIL 3 x
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The dip of the needle was observed usually twice in each week, sometimes with the
94-inch circle, and sometimes with the 6-inch. From October 18562 to June 1853
inclusive, 74 observations of the dip were made, and from October 1853 to June 1854
inclusive, 71. The abstract of the monthly results obtained by these observations is con-
tained in the following Table.

TasLe VII.
Mean Dip of the Needle obtained in each Month.
. No. of : 8 No. of
Months. eng)l{g;‘;d. observa- Dip. Months. erg;:;id observa- Dip.
tions. ‘| tions.
ill. o ’ in. ) 14
1852. October ...... 6 6 81 387 N. || 1853. October ...... 93 5 81 32'8 N.
» November ...| 9% 11 81 300 » November ...| 91 10 81 345
» December .. 9% 8 81 328 » December ... 3 9 81 32:3
1853. January ...... 9% 9 81 334 1854. January ...... 6 8 81 31-8
»  February...... 6 9 81 399 s 6 6 81 363
» March......... 91 8 81 390 » 9 81 383
s April ... 91 8 81 42+4 »» 8 81 340
» May ... 91 9 | 81 339 » 10 | 81 378
» June ... 6 6 81 343 ”» 6 81 42+4
Mean 18521853 ...... 74 81 36-0 71 81 356

Of the 18 monthly determinations, 12 were observed with the 94-inch circle and 6 with
the 6-inch. The mean of the 12 with the 91-inch is 81° 35”4 N., and the mean of the
6 with the 6-inch is 81° 366 N.

There are also Term Observations of the Declination at &' intervals on twenty term
days, <. e. from November 1852 to July 1854 inclusive, omitting August 1853. These
are reserved at Woolwich, in the hope of finding that corresponding observations were
made elsewhere. It is much to be feared that few, if any, corresponding observations
will be found to have been made over the whole extent of the North American Con-
tinent. '

The hourly observations at Point Barrow which have furnished the results discussed
in this paper, are printed in the following pages. The observations recorded during the
presence of aurora are distinguished by an asterisk prefixed.
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Point Barrow, 1852; Lat. 71° 21' N. Long. 156° 15’ W. Magnetic Declination.
Increasing numbers denote increasing Easterly Declination.

One Scale- division =2 -286.

Point Brlf’r::)l:v Time. on I 2. 3h. 4 B, 6h. ™ 8 o 10% e
~ D. sc. div. | sc. div. | sc. div. | sc. div. | sc¢. div. | sc. div. | sc. div. | sc. div. | s¢. div. | sc. div. | sc. div. | sc. div.
l .
2
3
4 .
L7 O AT 825 | 750 | 770 | 742 | 780 | 70-0| 75'0| *73:0| *78:0 | *85-0
6 | 735 | 775 | 780 | 790 | 770 | 755 | ecvue | vovene | veevee | vvrene | oeeree | e
/A SRR ERCUOURR ENUUURURE EUUUUUIN ERSUUOR EUPRUORE SURUUI VRN SRR EPTOUPNS 750 740
8 | 775 | 777 | 765 | 772 | 70°5 | 780 | 775 745 79°0| 79:0| 780 *76-0
9 | 782 | 780 | 785 | 777 | 77°0 | 760 | 655 | 750 *62:0| *73:0| 70-0| 782
10 | 800 | 790 | 80-0 | 77°5 | 75'0 | 780 [*74:0 | *71:3| *80-0| *57°0| *74-0| *51-0
11 | 730 | 780 | 720 | 76-0 | 62:0 | 850 | 87°2 | 86:0| 835| 53:0| *50:0| 580
12 | 870 | 732 | 708 | 780 | 89'2 | 86°0 | 810 740 72°0| 880| 680| *(a)
- ia 730 | 720 | 73:0 | 772 | 79°0 | 790 | 65:0 | *74:5| *(a) | *15:0| 81-5| 710
< Z: S OO U EUTUUTI EUTUR EUSURU EUSURTUIE EEUNCUUI EUURUIN EPCUUUIN RUURIUI FCUUUIIE BRSO
s J 15 |80:0 | 720 | 730 | 750 | 76:0 | 75°0 | 772 | 77-0| 77-0\ 722 917 765
g 16 | 720 | 59°2 | 64-7 | 680 | 700 | 70°0 | 73:0 | *68:0| *¥48-0| *69-0 | *75-0 | *46-0
> 17 | 662 | 785 | 750 | 765 | 750 | 755 | 83:0 | 73:0| 76:0| 590| 72:0| 152
18 | 710 | 720 | 720 | 720 | 75°0 | 650 | 74*5 69°8| 76°0| *735| *71-0| *77-0
19 | 76°0 | 780 | 690 | 72:0 | 740 | 750 | 70°0 70-0| 750! 67:0| 76:0| 700
20 | 750 | 740 | 737 | 777 | 770 | 73:0 | 750 740 750, 750| 750 750
23 U IR (DU RUUUTRN EUUUUUIN EUUUUUIE EPRRUUI RPN RUSNURI EVUUPUURN URUU RUCURU BTN
22 1790 | 770 | 79:0 | 72:0 | 730 | 758 | 775 752| 780 780| *¥750| *76-0
23 | 740 | 76°0 | 74°0 | 71-0 | 680 | 750 | 720 78:0| 76:0| 81:0| 752| 720
24 | 650 | 780 | 775 | 785 | 820 | 740 | 750 | 76:0| 74:0| 760| 79:0| 760
25 | 740 | 76:0 | 72:0 | 675 | 70-0 | 790 | 753 | 80:0| 750| 755| 790| 750
26 | 79:0 | 665 | 535 | 72:1 [*760 *88'5 *80:0 | *74:0| 76:5| 94:0[%102:0| 80-2
27 | 800 | 760 | 71°0 | 83:0 | 84°0 | 760 | 76-0 760 770, 77°0| 750| 752
122- B UL IR OO RN ENUURUI RUUUUCUN NUSUUURE RUURUCU SRR JURTUR AR T
29 | 712 | 72:0 | 70°0 | 71-5 | 690 | 750 | 730 78:0 | 740, 740| 740 730
_ 30 | 690 | 72:0 | 720 | 690 | 740 | 70°0 ! 62:0 635| 335: 71-8| *66-0| 850
(1 |[647 | 730 | 740 | 71-0 | 710 | 730 | 69-0 73:0| 650 69:0| *82-0 [*108°0
2 1710 | 717 | 71.0 | 70-9 | 72:0 | 74:0 | 76:5 | *62:0| *95-0 | *62-:0 [¥100°0 | *37-0
3 | 750 | 605 | 675 | 670 | 720 | 71-0 | 69:0 | 72:0| 71-5| 72:5| 730| 720
4 | 660 | 740 | 70-0 | 700 | 720 | 72:0 | 71-0 | *62:4| 775| 69:0| 695| 66-0
s J EPRRR U RRTUUCOU ISR ENNURUURN EPRUUUEN EUUUUT NCUUUONN EPUURIU RPYOURUR RPUUUUPI RO
6 | 8140 | 753 | 76:2 | 76°5 | 796 | 800 | 80-5 79:0| 78:0| 76:0| *78-0| *60-0
7 | 730 | 77°0 | 750 | 76:0 | 71:5 | 77:0 [*75'5 | ¥86-0| *82:0| *73-2| *89:0 | *72:0
8 | 730 | 650 | 680 | 72:0 | 76:0 | 78:0 [*74:0 | *88:0| 7G-7| *56-5| *69:0 | *750
9 | 650 | 660 | 78:0 | 760 | 72:0 | 750 | 730 | *66-5| *70.0| *71-7| *79:7| 7141
10 | 75°5 | 680 | 750 | 73:0 | 7277 | 785 | 78°0 | *83:0| 81:0| *72:5| *85-0| *88-0
11 | 750 | 750 | 785 | 790 | 775 | 87:0 | 73:0 | *78:0| *75:0| *76:0 | *75:0 ¥110-0
12 | L v L s UURURN ISV EUUUPUOR UUUUUR RUUUUUR EPUUUU EUUUUUUI BN
13 | 723 | 750 | 795 | 59:0 | 750 | 70-0 | 81°0 | 107-0| 90+0| *87-0| *76:0 *100 0
g 14 | 680 | 796 | 790 | 720 | 52:0 [*79:0 | 850 76:0( 99:0| *81-0| *77-0| *82-0
2 15 | 790 | 730 | 77°0 | 79:0 | 780 | 80-0 | 80-0 | *80-0| *76-0| *89:0 | *86:3 | *77-0
E < 16 | 810 | 820 | 810 | 860 | 810 | 795 | 765 80:0| 81-0| 800| 815| 830
2 17 1830 | 853 | 820 | cooves | vevee | vevvee | ovveeee | ervee | veveee | veeeee L veene |,
=] 18
19
20
21 | v | e | e, 820 | 84:0 | 89:0 | 86-0 86°0| 870| 850| 865| 823
22 | 775 | 770 | 853 | 81:3 | 820 | 857 | 770 | *82:3| *85:5| 87-7| 80-0| 920
23 1890 | 720 | 890 | 920 | 860 | 81-0 | 872 89:0| 91-5| 877! 91-2| 90-0
24 | 810 | 820 | 77°0 | 82:0 | 89°0 |750 | 800 | 86-7| 84:0| 850| 87°5| 84-0
gg 750 | 755 | 855 | 833 | 845 | 840 | 87°0 | 843! 80:0*1450| 740 81-0
L ERTYTTT N FETSUT TN ECOUSUN BRTUN IR ETOSUUT RN ECUDOUIE BRI
27 | 830 | 820 | 860 | 820 | 830 | 81-0 | 850 86:0| 88-0| 77:0/ 86:0| 900
28 | 940 | 820 | ...... | .... 750 [¥69:0 [*78:0 | *657| *43-0| 106:0| 73:0| *67-0
29 | 800 | 820 | 86°0 | 860 [*79:5 [|*¥78-0 [*80°2 | *80-0| 88.0| 83:0| 90-0| 827
30 | 860 | 840 | 87-0 | 860 | 857 | 850 | 83:0 | 86:0| 87-0| 850]| *86:0| 87-0
L 31 | 857 | 840 [ 830 | 860 | 87°0 | 830 | 860 | *84:0| 81-5| 83:0| 830| 81-0

Observations noted with a # were made when the Aurora was visible.

(a) Off Scale West.
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OF THE MAGNETIC DECLINATION AT POINT BARROW.
Point Barrow, 1852; Lat. 71° 21' N. Long. 156° 15’ W. Magnetic Declination.
One Scale-division =2+286. Increasing numbers denote increasing Easterly Declination.
h h y a
12h, 13k, 14h, 15h, 16, 17, 18, 16h, 20b, 21h, 22h, 23h, Point Bl;{rerorzwv Time.
sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | se. div. | sc. div. | sc. div. D. -
1
2
3
: 4
*1050| 730| 827| 81-2| 820 830, 92:3| 96:0| 793| 69:0| 87°2| 750 5
........................................................................ 6
77°0| 750| 870/ 810 880| 810 850| 86:0| 880| 850| 80:2| 765 7
*84:0 | 92°8| 78:G| 89°0| 81-7| 800| 832 91-0| 950 86:2| 845| 780 8
7751 850 *75°0 | ceoeve | coveen | ocovven | ceveen | eveeee | eeeeee | eenens 82:0| 810 9
*71-0| 72:0| *76-0| 85:2| 89:0| 80-0| 89:0| 92:0| 156:5| 1187| 1165 61:0| 10
787! 79:0| 81-0| 850/ 860| 1150| 94:0| 89-0| 94-0| 106-0| 86°0| 107:0| 11
60:0| 530 680 637 *132:0| 23:0| *(a) | ¥93-5| 88-2| 17| 842| 760 12
890 | 783 | cevvee | vviee | veveie | vveven v | eeeeen Lo | | e | e 13 .
............ *81.0| 840| 82:0| 79:5| 97:0| 94-0| 785| 740| 81°7| 800 14 5
76:0| 73:0| 800 830| 92:0| 760 80-2| 90-0| 750 87:5| 615 850 15 s
78:5| 77:0| 735| 922| 856| 82:0| 92:0| 950| 79:0| 76:0| 840 780 16 @
89:0| 840| 79°0| 1040 865 9401 ...... 83 89-5| 680 685 710 17 2
76-0| 780| 54-0| 78'0| 84:0| 81:0| 86:0| 93:0| 855| 825| 770 740| 18
780| 750| 680| 865| 76-0| 760/ 76-0| 750| 780| 750| 750 750 19
7571 7671 coveer | coveen | cevenn [UURTRN ERUURUORE RUUUUTE VPRV PRSI IURTOTS 20
...... 80:0| 80-0| 785| 79-5| 800| 81-3| 780| 777| 850 840| 750 21
782| *84:0| 780| 650| 820| 84-0| 950| 84:0| 875| 890 820| 747| 22
750 730| 750| 86-0| 820| 850| 81-2| 88-0| 950| 900| 980| 630 23
82-5| 855| 552 780| 763| 790| 20| 830 870| 860 820 720 24
790 790| 76:5| 785| 790/ 70-0| 84-0| 1351| 80:0| 950| 620 820 25
06+0| *76:4| *53-0| 84-3| 106-5| *66-5| 82:8| 934| 716| 960 927 77-5| 26
VETy A £ 0% ENUUSNE ENSUUNN ENUUUUUIN EUUURUE EUUUDU EUUUUII RUURUUORE EUCURUI EPSOPI B 27
veee | 7951 72:3| 770 74:3] 770 79°0| 780| 775| 772| 790 76:0| 28
740 %750| 737| *650| 690| 87-0| 81-:0| 707| 755| 730| 780 770 29
78:5| 872 76°0| *78-0| 72-0| 835| 70-0| %25| 750| 780| 720/ 695, 30 J
*114:5 | *(a) | *78:0 | *82:0, *89:0| 105-0 | 68-2| 1350 730| 580, 700 675 1 )
*20-0 | *00-0| $6:0| 703 *79-0| 69:0| 79:0| 760 730f 770/ 61:0| 800 2
73:0 700| 71-0! *75:5| 750| 740 81-0| 888|*¥108:0| 89:0| 820 650 3
6901 670 cevvis | ceeei | oine | e | e | e TRV IR SRR 4
...... *74.0| *83-0 | *82:0 *780| *95°0 | ¥83-0| *66-0| 84-0| 830; 91-0| 820 5
*83:0 . %886 | *69:-0 *87-0| *82:5| *85+0| *91:5| *94-0| 850| 1250| 920 780 6
*67-2 | *80-0 | *78:0 1 *83:0| *82:0 | *76-9 | *84°0 *112-2 [*119-8 | 95-0| 96:0| 800 7
*¥77.0 0 *%66-0 | *89-0 *86+0| *99-0 | *83-0 | *97-0| *79-0| *92:0| 81-0| 86+0| 665 8
152:5 | *55:0| 83-5| 89:0 *103-0| 77:0| 76:0| 104-0| 105-0| 76:5| 73:5| 61-0 9
*88:0 *102+7 | *53-5| *69+7 | *84-0| 95-0| 105-0| 81-5| 81:0| 780| 830 860 10
673 *¥50°0! veoee | eeveen | e L oieiee Lo | e L e e et | e 11
...... *95.2 | *87:0 | *84-0 | 62:0 [*107-0 *105-0 [*109-0 [*120-0| 50-3| 94'0| 760, 12
83-0, 860 780| *675| 845| 79-0| 83-0| 1080 76-2| 825| 81:5| 850 13
*78.0 . *77.5| *82:0 | *¥77°5| *84'5| 82:0| 89:0| *87-0| 86:5| 76:0| 80-0| 800 14 K
*81-0 | *80-5| *81-0| 86°5| 92:0| 88| 833| 91-4| 800 835! 830 810, 15 2
80-0, 90-0| 910/ 96-0| 89-0| 885| 93:0| 87-5| 1030 840 79:7| 820 ig > §
............................................................ asesee sss s Q
18 a
19
20
870, 87-5| 87-0| 850| 84:0| 90-0| 91:2| 93-0| 90:0| 103:0| 98:0} 101:0 21
850 87-3| 73-3| *77°5| 96-8| 1053 | 107:9| 125°0| 100:9| 99-7| 110:0| 690 22
700 670 720! 89-0| 83-0| 91-0| 80-0| 100-7| 1335 910 775 800 23
82:5. 935| 1000, 92:0| 89:0| 920 112:0| 82:0| 70| 96:0| 800 885 24
880 86°0| ...... | ....e. [SUUUPRN EUUUUUR VDRI EUURUTI RUCPOUI ITRUUR EPSPRURN e 25
...... 8771 87-0| 84-0| 880| 855| 86:0| 850| 87:0| 90:0| (=) 80-0| 26
88:0| 61-5| 900 91-0| 97-0| 117-5| 92:0| 104-0| 92°0| 92:0| 90-6| 950 27
#7851 81-0| 830| 96:0| 110°0 *104+0 *111-0 *102°0 | 122-5| 1190 | 102:0| 114:0| 28
700 70-5| 195 91°0| 850| 850, 850| 852| 850| 830 875 850 29 .
*104-0 | *83:0| *92:0| *90-5| 86:0| 900  91-5| 88-0| 86:0| 87:0| 87:0| 868 30
870 *92:0| *96-0| *84:0| *92:0 85-0[ 91-0| 100-3| 980| 950 820| 850 31 )

(a) Off Scale West.



518 MAJOR-GENERAL SABINE ON THE RESULTS OF HOURLY OBSERVATIONS

Point Barrow, 1853 ; Lat. 71° 21' N. Long. 156° 15' W, Magnetic Declination.
One Scale-division =2"286. Increasing numbers denote increasing Easterly Declination.

Mean h h
Point Barrow Time. 0Ok, 1h, 2h, 3n, 4h, 5h, 6h, 7, 8h, 9h, 10k, 11k,
D. sc. div. | se. div. | sc. div. | sc. div. | sc. div. | sc. div. | s¢. div. | sc. div. | sc. div. | se. div. | se. div. | sc. div
r 1 77°3 | 823 | 81:0 | 80°0 | *85°0 | *91-0 | *¥86-0 | *80-0 | *84°0 | *71-0| *73-0| *72°0
22 R T (TN PUTUUO BRSO TR RN [T [TPUTI U [T RO
3 92:0 | 830 | 821 850 | 850 | 860 | 870 | 870 89:°0| 890 *90°5| *92-5
4 840 | 850 | 860 89:0 | 880 | 895 | 860 | 880 88'5| 89:0| 890 88:0
5 | 925 | 950 | 863 | 880 | 860 | 89:0 |*82:5 |*91-0 | *93-7| 87:0| *89-0| *92:0
6 950 | 89°0 | 850 | 880 | 89:0 | *85°0 | *86-0 | *86-0 | *85:0 | *79-0 [*121:0| *94-0
7 94:0 | 860 | 845 | 850 | 870 895 | 82:0 | 890 | *86°0| *91-0 | *86-0| *62:0
8 890 | 780 | 830.| 870 | 910 880 | 830 | 920 | 1035 1055 82:0| 750
1 2 ORI R TN ITUCUPN EOTUUTU U PTSUTR RS RS EOTR BT
10 960 | 920 | 860 | 910 | 930 820 90-0 870 910 920 940{ 91-0
11 990 | 9140 | Y20 | 97°7 | 920 | 920 | 925 | 91-0 92:0| 91-0| 90°5| *88:0
12 920 | 870 | 890 | 900 | 930 | 850 | 925 850 92:0| 92:0| 86:0] *90°0
13 890 | 840 | 830 | 870 | 825 84+0 | *86-0 | *910 89:0| 89:0( *91-0| *94:5
. 14 93:0 | 800 | 850 | 86:0 | 88:0 | *86°0 | *84:0 [ *95-0 | *90+0 [*101+0| *93:0| *91-0
g‘ lg 91-0 | 880 | 900 | 850 | 920 | 810 | 920 *86:0 | *92:5| *93:0 | *¥94:0 | *92-0
3 < 1 [ T IS IRt DN ISR RETTT St RN ECR O ETTUTO B R
E 17 88:0 | 89:0 | 868 | 840 | 820 | 92:0 | *90-0 | *88-0 | *89-7| *89:0| *85°0| *92+5
18 800 740 | 630 | 780 830 | 760 | 76:0 |*70-0 | *81-0| *86°5| *80-0| *70-0
19 77°0 | 750 | 803 | 700 | 790 800 | 810 | 810 83:2| 815 81+7 807
20 840 780 | 80°0 | 860 | 820 | 800 | 770 | 800 81°0| 80-0| *82:0 |*103°0
21 825 | 810 | 820 810 81:0 | 860 [ 810 805 850 830f 820 720
22 823 | 860 82:0 | 810 | 81-0 | 820 | 830 830 86-0| 830 83-3| 810
23 ereeee | eeenee | wevnee | oeeneee | eeceee | oveeeee | oserene | oveenee | veneee | veieee | oeeeeee | eenens
24 800 | 80-0 { 820 | 810 79°0 | 800 | 800 | 735 76:0| 920 82:0| 810
25 780 790 | 790 | 820 840 | 830 | 860 | 820 81:0| 842 840f 830
26 830 | 830 | 820 760 | 790 | 830 | 820 84:0 82:0 810 82:5| 810
27 850 | 810 | 825 | 815 | 800 790 | *82:0 | *785 | *79:0 | *80-0| *78°0| *81-0
28 820 790 810 | 830 | 850 79°0 | 800 | 830 84:0| 822| 810| 820
29 82:0 | 840 | 805 79°0 780 | 770 | 785 800 860 820{ 795| 950
b1V T OUNR IROR ITOTRU ENUUDUUR RECUUUCEN RNUURURR RPUUUOU ESUCUUNE RUSUDUUN EUCUURUR ENUUPC RN
L 31 985 835 835 | 870 87:0-| &80 850 850 85:3| 880 *84:0( *87+0
o 1 750 | 740 | 830 87:0 810 | 84'5 [*69:0 | *82:5 | *79:5 | *88:2 | *86-0| *81:0
2 92:2 | 840 | 830 | 840 | 870 | 850 880 | 860 86-0 86:0 | *86-0 | *815
3 87:0 | 855 | 805 87°0 | 865 | 830 | 82:0 | *87-0 | *89-0 [ *76°0 | *91-0| *83-0
4 90°0 | 84-3 | 847 | 810 | 87:0 | 850 | *875 | *88+5 | *82:0 | ¥90:0 | *86-0 860
g 950 | 940 | 870 81:0 | 790 | 760 | 840 | 880 850 | *¥92:0 | *91-0 | *85°0
7 850 | 800 | 785 | 780 | 795 | 850 | 820 | 81-0 | 78°0 |*92:0 | *99-7 | *63°5
8 810 | 800 | 783 | 810 | 830 | 810 | 81:0 | 830 | 810 79°0 | *75:0| *81-0
9 82:0 | 790 820 86°0 | 87-0 | 820 | 860 820 82:5 | 82+0 81:3| *80'5
10 86:0 | 76°0 | 62:0 | 680 | 74:0 | 67°0 | 71:0 |*790 | *84:0 | 830 | *82:0| *82:0
11 820 | 86-0 800 | 820 | 82:0 | 800 | 850 |*79:0 | *¥83+0 | *81-0 | *84-0| *825
- 12 81:0 | 780 820 | 830 | 870 | 850 | 830 | 800 825 84-0 81:0 | *82'5
Z | k5 S IOV NN IRTTSOtn ERUUUUUE EEUUUUUIE EUSRUUI EPUUSUCU RUSVRUUIE ENUURUUIE RVUURURI BRTRTUI BRI
E b, 14 82:0 73:0 | 762 | 880 | 80-0 883 | 80°0 [*67-0 | *85-0 | *83:0 {*108-0 [*103-7
2 15 89-0 860 | 890 | 86:0 | 790 830 | 840 | 79°5 | 850 | 810 | *89-0| *85'0
[+ 16 89:0 810 | 780 | 800 | 760 | 72°0 | 830 | 700 | 700 | 680 65-0 890
17 800 | 870 | 760 | 810 86°0 | 80-0 | 890 800 | 812 | 865 810 750
18 830 | 7200 | 770 | 780 810 | 82°0 | 850 | 850 | 830 830 82:0| 810
19 84:0 | 840 | 820 | 815 | 820 | 810 | 77:0 | 800 | 840 | 800 | *69°5| *62-0
21| B OO TRURE ENVURRURN EVUUCUR IUDRUR EPVSURUI ENSRUUN EUSUSURI EUUUOURI RURURUI EUURRON EEURUN
21 880 | 850 | 740 810 | 790 | 775 | 81:0 | 750 | 760 | 680 82:0| 77°0
22 780 | 820 | 76°0 790 | 850 | 890 | 740 | 77°0 765 | 780 72°0| 415
23 815 | 69:0 | 730 750 780 | 76°0 | 780 | 750 | 790 | 780 76:0| 833
24 800 | 820 | 850 | 780 | 790 | 708 | 77:0 | 742 | *73:0 | *79:0 | *75:0| *92:0
25 749 | 780 | 770 | 770 | 788 | 776 | 778 | 81:0 | 809 | 816 81:3| 80-0
Z? 780 | 780 | 77°0 76:0 | 820 810 | 790 | 820 | 820 | 840 85:0| 825
L 28 790 | 830 | 760 | 79°0 | 710 | 76-0 | 835 | 840 | 830} 810

*76+0 l*l 09-0

Observations noted with a * were made when the Aurora was visible.




OF THE MAGNETIC DECLINATION AT POINT BARROW.
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Point Barrow, 1853; Lat. 71° 21’ N, Long. 156° 15' W. Magnetic Declination.
One Scale-division =2"286. Increasing numbers denote increasing Easterly Declination.

h h h h Mean
12k, 13k, 14k, 154, 16h, 17, 18h, 19h, 20k, 21b, 22h, 23h, Point Barrow Time.
se. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc..div. D.
¥92:3 | 910 | covvve | vevvne | vevnee | oeeiee b oveee ] oereee | oereeee v ] veeeee | e 1 )
...... *80+0 | *83:0 | *89-0| *90:0 89-0| 840 880| 86°0| 87°0| 930 870 2
*¥51:0 | *94:0 | *91-0 | *87+0| *90-0 [*101-5| 99-0| 980 99-0| 104:0| 100:0| 80-2 3
*84:0| 88:0| *89:0| *91:0| *91-0| *90°0| 87:0| 880| 915/ 91:0| 93:0| 930 4
*102:0 | 650 *99:5| *68:0 | *95:0 [*110:0 | *99:0 | *91-0 [*100-0 86:0| 930 920 5
*05+0 | *89:0| *93-5| 86°0 86°0| 840 880 920 840 93:0| 1060 90-0 6
590 770 101-0| 154-0| 44:0| 930| 950| 103-5| 102°0| 90-3| 900 90-0 7
930 | 840 | oot | cevver | ceenen | oveenen | reeiee | vereee ] e | e | v | e 8
...... *1080 | *74-0| 96:5| 97°2| 94:5| 101-0| 101-0| 102:0| 1570 112:0| 585 9
840 *(a) *102:0| 104-0| 103:0| 102:0| 94:0| *97:2| 930 910 86:0| 950 10
95:0 | *97:0| *96+0| 93'5| 102:0| 94:0| 96-3| 99:0| 102-5| 108:0| 86:0| 900 11
*92:0| 890 780 *90-0| 105-0| 132:0| 109°0| 141°0| 115:0| 80-0| 87:5| 102:0 12
%*88:0| *97-0| *93:2 | *96-0 | *90-0 *114-0 [*100°0 | *85°5| *95:5| 965 108:5| " 850 13
%840 | *72:0 *107:0| *95:0| *96:0 | *95:0| *99:0 | *97-0| 98:0| 950 97:0| 920 14
*¥90:0 | *¥92°0| ..o | wenens B T T O O [ N I T RETrrTT 15 25
...... *76-0 | *64:0 | *86-0| *87:0 (%1450 | *99-0 [*115-0| *89:0 | *39:0| 810 950 16 > 3
*83:3 | *¥85'2| *92:0| *92:0| *93:2| *95:0 | *89:0 | *99°0 [*114:0 *103-0| 840 82-0 17 _g.
*84-0 | *52:5 *102:0 | *63-0| 84-0| 80-0| 102:0| 98:0| 962! 100-0| 97-5| 820 18 -
*82:2 | *82:3 | *620| *71-0| 84-0| 83'8| 84:0| 847| 840 845| 899| 820 19
*92:0 | *90+0 | *86°0 | *75°0 [*¥104-0 (*109-0 [*121-0 | *78'5| 790 820 86:0| 82- 20
*83-5| 80'0| *94:0| 84:0| 860 88-0 89:0| 830| 84:0| 850 850 82:0| 21
811 B20 | cevvee | vernen | veeene | veenee | eennee | eenen b oveeeen | oeeens P 22
...... 750 820| 825 840 86:0| 920 870 890 880| 89:0| 810 23
81:0| *89:0 | *91-0 | *96-0 | *88-0| *94:0| *95:0| 950| 83-5| 89:0| 820| 750| 24
82:5| 830| 840| 84:2| 84:0| 86:0| 875 850 840 825| 86:0| 820| 25
80-0 | *735| 850 84:0| 830| 84:0| 89:0| 850 850| 81-:0|{ 820 84:0| 26
*72:0 | *88+0 | *78°5 |*103+0 (*1085| 940 93-0| 880 920 880 850 825| 27
*83:0| *82:0| *85:0 | *80°0| *84:0| *86:0 | *89:0| *87:0| 87:0| 94:0| 850, 86-0| 28
69°0| 820 .eoove | cevene | veeeee | oveeene L oveie L e L e e | e 29
...... - 87°0| 87:0| *91-0| *88:0| 1070 91-0| 99°0| 882| 87:0| 920 950| 30
*86:0| 860 112:0| 890| 106-5| 89°0| 90-0| 950| 900 89:5| 920 89:0| 31 J
*73:5| *88:0| *73:0| *92:0| *86-0| 88:0| 127:0| 950 870 79°0| 800 84-0 1 )
*72:0| *94:0| *98'2| *97:5| 940| 96:0| 930| 900 86:0| 88:0| 86:0| 910 2
*Q4+0 | *88+0| *88:0 *116°0 *141:0| *95:0 | *95-0| 113-0| 104:0| 94:5| 96:0| 830 3
86:5| 830( 790f 765| 880 87:0| 950 1050| 102:0| 1300 720 82:0 4
*¥85°0 | *¥63°0 | coevee | vevvne | oveneee | oveneee | oeerien | vieeee | eeene b oveeiee | eeeeee | veens 5
...... *88+0 | *86°0 | *92:0| *89-0| *95:0 | *93:0| 990| 890 880 | 875 86°0 6
73:0| 90-0| *83:0| *81:5| *95:0 | *87-0| 820 880| 1060| 80-0| 83:0| 840 7
*65:0 | *72:0 | *69:0 | *66-5| *60°0 | *83-0 | *85-0| 87:0| 850| 860, 820| 810 8
*¥105°0{ *86-0| *82:0| *85:0| *84:0| *87-0| *75°0| 81:0| 80-0| 950| 920, 890 9
*81:0 | *80°0 | *86+0 | *78+0| *89-0 | *91+0 | *88+0| *96+0| 78:0| 830| 850| 800 10
*72:5| 83-0| *78:0| *87:0| *960 | *98:0 | *91-0| 84:0|. 85°0| 89:0| 87°0| 850 11
*¥86:°0| *84:0 | vvveve | ceeene | ovenvee | ovennee | oeerien | vee | e | veeene L oeeinee | eeeees 12
...... *74+0 (*110°0 | *81+0| 85:0| *67-5| *68+0 {*126°0| 90-0| 93:0| 1040 590 13 w2,
*80°0 | *94+0| *78:0| *860| 84:0| 86:0| 890 87:0| 85'5| 86°5| 850 810 14 =
*87:0| 88:°0| 830| *73-5| 97°0| 90°0| 950| 102:0| 115°0| 102:0| 860 87-0 15 > E
81:0| 94°0] 103-0| 114*5| 99:0| 960 970/ 930| 102:0{ 111°0| 1150 830 16 ‘2
86:0| 85:0| *89-0| *86:0| 83:0| 885| 790/ 73:0| 91-0| 830| 800 820 17
850 780 *85°0| *92:0| *94:0| 93-0| 850 870 83:0| 81:0| 860| 800 18
*¥650 | *785 | evnve | veeeee | vevvee | ceren | veeene | cvnnee | vneeee | veeene | aeneee | oeneees 19
...... 995 [*¥114:0| *84:0| 87-2| 91-0| 980| 102:0| 1080 695| 980| 100:0| 20
750 86:0| 82:0| 81-0] 95:0| 987! 91-0| 96:0| 94:0| 102-0| 104:0| 980 21
1035 700| 740 860| 92:0| 950| 880| 890 76:0| 750| 730| 745 22
800 78:0| 830| 790| 785| 79:0| 840 780| 800 740| 780| 780 23
78:0| 82:0| *76°0| *64:0 | *67:0| *96-0| 930, 880| 950| 96-2| 840 840 24
802 | *80°0| *84:0 | *80°0| *91-0| 900| 82:0| 84:5| 94:1| 100-8| 780| 780 25
830 820 | evver | wivene | venene | oeeeeen | oeeneee | oeeene | eeevne | oeeeene | oeeeees | eeennn 26
...... 1040{ 91:0{ 930 96-:0| 920/ 96:0| 110:0; 1000} 105:0| 850 850 27
*89:0 | *89:0 | *89+0 | *87-0| 850 102:0{ 94:0| 920| 920| 700 860| 750| 28 ]

(a) Off Scale East.



520 MAJOR-GENERAL SABINE ON THE RESULTS OF HOURLY OBSERVATIONS

Point Barrow, 1853; Lat. 71° 21’ N. Long. 156° 15' W, Maguetic Declination.
One Scale-division =2"286.

Increasing numbers denote increasing Easterly Declination.

Mean h h h h
Point Barrow Time. 0b, 1, 2k, 3h, 4h, 5h, 6, AR 8h, gh, 10k, 11h,
D. sc. div. | sc. div. | sc. div. | sc. div. | se. div. | sc. div. | se. div. | se. div. | se. div. | sc. div. | sc. div. | sc. div.
1 830 790| 825 | 800 780 830 81*5 88:0 | *82:0| *80°0| *70-5| *80-2
2 800 82:0| 762 | 810 800 820 840 830 | 825 830| 750| 730
3 82:0( 80°0| 780 | 820 82:0| 822 79°0 84:0| 810| 82:0] 820 850
4 890 84:0( 7156 | 815 80°0| 825| 842 84:0| 770| 810 *82:0| *84-0
5 77°0| 82:0| 780 | 810 830 810 82:0 850 | 83°0| *82:0| *81-0| *84°0
(N R IRSUURORN TR IOUTOR RV FTUUCON ERRON RS R IR I e
7 540 62:0| 870 | 830 750 82:0| 800 86-0| 525 925| 725| 720
8 62:0{ 530 975 | 800 90-0| 830 79:0 71-5| *88-2| *89+0 | *76°0| *23-0
9 750 73°0| 853 | 880 70°0| 88:0| 820 792 740 940| 950 690
10 76:0| 79:0| 660 | 77°0 680 84-0| 790 88'5| 73°0| *74'5| *750| *75'0
11 109°0| 63-0| 71-0 | 720 830 79°0( 85°0 | 123-0| *80°0 [*110:0 | *69°5 | *72:0
12 89:0f 625| 715 | 79°2 465 76:0| 725 67-2| 87-0| *95:5| *94:0 | *97-0
13 P IR EETYSTINN EOUOUOI RGP EETTTUvin ENORVI RN ETTOUot RN ITUR R
14 880| 86:0| 795 | 842 800 89:0| 780 850 83:3| 84'5| *89-0| *86-3
= < 15 77°7| 830|703 | 800 830 84-0| 760 875 840 82:0| 835| 820
§ 16 95°5| 855 885 | 830 780 89°0| 855 88-5| 102:5| 86+5| 106-0| 845
= 17 89:0| 735|800 | 850 78'5| 81-2| 825 90-5| 76°5| *83°0| *80-7 | *76:0
18 750! 780/ 832 | 835 94:0| 81:0| 860 78-5| 835 835| 860| 845
19 91-0| 105-0| 850 | 87-0 840 835 765 81-5| *87°3| 855| 887 860
{1 N EURUR ORI IRTUot SO ITUC ETURCOUN ENUTUUNN RRVUUU EPSUUTNE RNCRPOI EESRUII RERN .
21 850 820| 840 | 830 810 105:0| 935 850 82 84:3| 840 840
22 820 970{ 970 | 850 870 830 850 86:0| 840| 830 960 960
23 862 795| 824 | 807 79'9| 820 813 765 79:3| 773| *68:5| *68'5
24 83:5| 785|810 | 79°0 84:01 820 910 940, 783| 840 790/ 795
25 830 840! 805 | 730 83:0| 850 850 84:0| 86-0; 86-2| 820| 782
26 82:0| 787|860 | 830 84:5| 84-0| 855 84:5| 780 7353 *64:5 %1025
27 S RO U YO RN HTOTO ENCUUUURE ENOUUUCRE NUTOUIE EOURUORE USRI RUUSPUI RURRON
28 83:0| 86:0| 840 | 85°0 81-0| 853| 800 82:0| 80°5| 892 890 *85'0
29 870 76°5| 850 | 847 81-5| 830| 825 87°5| 840 838 780 *¥97°0
30 7171 93:0| 860 | 845 81:5| 82:0| 850 85:0| 837| 920 *81:5| *85°0
L 31 82:0| 89-0| 880 | 860 83:0| 850| 850 855, 885! 950 940*1030
(1 83:0| 86:0| 900 | 827 850 77:0| 77-5 770 82:0| 147-5| *56-0, *60-5
2 870 840/ 880 | 835 84:0| 84:0| 840 86-7| 86:0| 86:5| 860! 890
- O EETTTUTEN VPR IRTTSVOt VNCUTRI IPVUUURE NTUUTORN RUUSUUI ERUUSURI SRR ERTUUUNE RSO
4 86:0| 830 835 | 820 82:0| 835! 830 85:0| 750 450 *79:0| *76°0
5 1430 735| 81°5 | 740 76-2| 83:0| 860 61:0| 64:0| 920 *63-0| *44-0
6 82:0| 80°0| 750 | 840 77°0| 820 810 84:5| 85'65| 775| 940 *76°0
7 81:0| 81-2| 790 | 810 91:0| 84-5| 840 86:0| 82:0| 750| 785| 845
8 70°0| 89:0| 74°5 | 845 72:5| 790 840 650 680 690 80'5| *92-7
9 740 955| 833 | 765 76:2| 84-0( 70°5 800 78'0| 810 [*104-0| *96-0
1| B RO ITTRTO EOUUROE IETTSTU EEUOUCVE IPTCUU EUVOURRE PSUUI EUCUURIN EUCUUUUIE ERURURUIE ERURUN
11 89-0| 80:0| 780 | 810 81:2| 81-2| 86°0 850 93:0| 680 325 745
12 950 93:0| 760 | 780 85°5| 820 850 85:0| 860 825| 800 867
13 85°0| 86:0| 855 | 87-0 850 85'0| 845 850 86°0| 86:0| 84:0| 870
. 14 90-0| 850/ 790 | 810 83:0| 84'5| 87°0 84:0| 80'5| 81:5| 720| 760
= 15 885| 86°0| 83:3 | 880 96-0| 830| 790 82:5| 868 900| 87:5| 860
&9 1(7; 96-7| 76-0| 825 | 82:0 | 86-5| 840|870 | 85-0| 860| 887| 837| 765
) I A OO NORUN ERSTRTUE TR ETSUTE OO R veeree | enan U N
18 870 91-0{ 780 | 800 830| 790 87°0 80-5| 840| 82:0| 842 880
19 850 79:0| 785 | 820 | 119:0| 820/ 87°0 810 800 795 81'5| 850
20 940 882 745 | 76'8 7781 808|770 | ..eooi | wennen 83:0| 830 845
21 850 870 847 | 79'0 810 80-0| 810 84:0| 87:0| 87-0| 80-0| 76-0
22 760 750 75°0 | 840 86:0| 857 700 870 56°5| 640 67-5| 360
23 86-5| 89:0| 84'0 | 850 85°0| 820/ 80+0 84:0| 885 840| 815| 785
-2 S [NV RN IETTTITIN EFOUDUTE IVURIVEN ENCUUUOR EPVUUSOUN USRS RUVURUUN EUSURPUNE RNUOURI BTN
25 910 91-4| 830 | 780 76:5| %6-0| 852 810 84*5| 830 830 830
26 97:0| 95:0| 880 | 860 810/ 87:0( 870 890 880 925| 882 890
27 91-0| 92:0| 84:0 | 880 88:0| 89:0| 870 87:0| 883| 875| 905| 915
28 91-0| 910 880 | 86-0 88:0( 86:0| 850 89:0| 870 76°0| 730( 91-2
29 920 850|910 | 89:0 94:0| 885] 750 840 840 950| 89-0| 820
L 30 980 880 930 | 86-0 84'0| 830 900 850 86°0| 90°0{ 820 890

Observations noted with & * were made when the Aurora was visible.




OF THE MAGNETIC DECLINATION AT POINT BARROW. 6521

Point Barrow, 1853; Lat. 71° 21' N. Long. 156° 15' W. Magnetic Declination.
One Scale-division =2"286. Increasing numbers denote increasing Easterly Declination.

h h h R h h h . Mean
12h ) 13h a4 | s deh | I7h | I8k | 9h | 20h | 2Ih |22k | o2sh L S
sc. div. | sc, div. | se. div. | sc. div. | sc. div. | sc.div. | sc. div. | sc. div. | 8¢. div. | se. div. | sc. div. | sc. div, D.
*92:0 | *95:0{ *77-0| *#89-0| *86:0| 90:0| 90-0| 89°0| 94'0| 820, 883 820 1 0
745 780 84:0| 86'0| 89-0| 109°0| 780! 870/ 850 970| 80:0| 830 2
83:0| 840 81°0| 86:5| 107°5| 960 90-0| '86:0| 862| 86:0| 91-0| 720 3
*81:0| 84-0| 92+0| 875| 880| 980| 980| 9580| 960 820, 91-0(. 760 4
#8800 | *780| tovvee | evene | eveee | veeeen | eveen | oeveeee | veeees veeeee | eeeee I I 5
- *127:6 | *82+5| *87-0 [¥104°5| 990 850 1040| (2) | (a) | (a) | 1380 6
12140 730| 160| 430 640 (b) 82:0| 1460 | 120°5| 1135 111°0| 1220|- 7
*130°0 | *85°0 [*117-0| *353| 99°0| 1050 101'5| 116-0| 103*0| 780 780, 76:0| 8.
*54+0 | *59°0 | *88+0| *92:0| *96:0| 90:0| 94°0| 1100 940| 930 1280 950 9
83:5| *80°0 | *94+0 | *93-0| 106°0| 120°0| 110:0| 98:0| 124°0| 92:0| 142:0| 110-5| 10
#715 %103°0 | *75°0| *91-0| 101-5| 86:0| 94-0| 102:0| 120-0| 72-5| 106:0| 1030| 11
RT7°0 | ¥65°0 | tovvee | ovene | ovevee | oveeeee | vevene [ oveenen | oveeee | eeiine | venven | venens 12
...... *115°0 | *75°0 [¥100-0 | *85°5| 890! 90-0| 925| 880| 89:0| 86:0| 880| 13
*82:0 | *750 | *82:0 | *74-0| *76°0| 935| 900] 102:3| 930 97°0| 925| 923 14
850| 780 *59:0| *80-0| *97-5| 86:0| 91°0| 950| 940 950! 96°5| 820| 15 o
850 84'0| 88:0| 84:0| 76.0| 84:0| 850 930 960, 900, 950 67°0| 16 S ¢©
*70+5| *69°0 [*119:0 |¥103-0| 91°0| 880 840| 110:0| 81-0| 785| 765 840| 17 g
8301 99°5| 84:0| 97°0| 87°5| 86°5| 4755| 940| 885| 940| 840| 850| 18 B
1025 8221 ...... vevvee | vveee D veeeee | venes N SO RPURTOUN RNUUUUUR ENUUCUR ERTOPN .| 19
...... 94:0| 88:0| *89:5| 950| 105°0] 950 935| 880 900| 84:0| 845 20
870 915 945| 107-0{ 4780 85:0| 905| 890| 950, 880 810/ 830 21
103-5| 81°0| #90°5| 87:0| 940, 86°0| 84:0] 860 90:0| 91-0| 840 780 22
72:5| 74:2| 832! 901 102:3| 100:0| 831| 880 855| 870/ 842| 865| 23
810 81-0| 850 822| 770|1025| 97-5|110°5| 111-5| 1200 | 103:0| 103-0| 24 -
84:0| 917 920| 872| 870 890 880| 96:0| 124:5| 990 80-0| 84:0{ 25
*Q751 86°0| cevver | veveee | veneee | venren | eenens veveee | eenene | e vee | e | veeen 26
...... *#585 | *85:0 | *88-2| 125°0| 1150 100:0| 955| 103-0| 1150 77:04 790 27
841 887! 870! 86:0| 85| 147-0| 855| 880| 880| 92:0| 89:0| 870 28
*84:0| *91-0 [*103-5| 71-0| 104-5| 850| 94:0| 115-0| 1060 838| 96'5| 755 29
*87-0 %1275 *¥133:0| 84:0| 960| 830|. 83-2| 106:3| 76:0| 780 850| 825| 30
85:0 |*111:5| 90+0| 110°5| 91-5| 86:5| 85°0| 8&0-5| 95:0| 870 880 830| 31
101°3| 87:3| %93:0| 885| 90-0| 90-0| 860| 87°5| 940, 89-0| 900, 876 1 7))
#84:0 | ¥86°0 | .ouve | verner | veenen | eneenn UFUURUUR IRFUUUU UURUOR ERORRVOR ENURUTUN PSP 2
...... 92:0| 920/ 830| 870| 920 84:0| 86-0| 890/ 90-7| 870 3
%855 | *81-0| 96°0| 104°5| 87°5| 90-2| 980 97:0| 980| (e 1500 | 112:0 4
*75:0 | *91+7 | 1165 | 855| 892 92:5| 215| 255| 980| 1350| 102:0| 107-0 5
*104-0 | *94:0| 96°0| 91-0| 950| 1025|930, 97-0| 117:5| 985| 113:0| 750 6
330| 750| 86:0| 950| 1060, 96:0| 1150 100°0} 108-0| 80-5| 120°7| 97°0 7
650 [%124:0 | 75°5| 480| 810 117-0| 112-5| 84:0| 96:0| 135°0| 940 67°0 8
800 502 vevvne | vvuvne | verene | ovenene | oveneee | enenee Lreieeen | orereen [ oieine | eenens 9
...... 1510 | 102:0| 89:0| 90°0| 99+7| 87:0| 91-0| 1295 91°0| 96-2| 940| 10
850! *90-5! 88:0| 855! 970! 810 910/ 99-0| 87-0| 1130 840 985 11
*809:6| %90°5| 940| 815 97°5| 106:0| 1080 97-5| 115°0| 1050 91-0| 830| 12
87-5| 81-0| 820| 835| 91-0| 980]| 96-0| 115-0| 109°0| 102:0| 97-0| 940, 13
82:0| 750 84:0| 760 91°0| 897| 87°0| 79°0| 955| 925, 895 880| 14
86:0| 890 92:0| 900| 96:0| 930| 96:0] 890| 92:0| 828| 950 923| 15 =
820 | 785 | vevee | oveee | vereee | voreee L overeee | evene L veeeee Loeviee | eees | e 16 =
...... 870 975| 94:0| 855| 92:0| 926 96:0| 990 (¢) | .....| 950 17
850 820 845{ 850, 97°0| 977| 923| 114°0| 1180} 86:0| 1250 91-0| 18
89:0| 90-0| 980 925| 980| 94-0| 104°0| 980} 101-0| 113-0| 1080 112:0| 19
70°5| 830 80-2| 89:2| 97°2| 900| 920, 97:5| 96'8| 938| 927| 840 20
84-0! 830 81:0| 87:0| 920| 910| 107°5| 1050| 112:0| 95:0| 92-0| 100°4| 21
80-0| 830 91-0| 92:0| 87°0| 102:0| 970 94:0| 122:0| 1185 | 105:5| 745| 22
...... 86:5| 87:0| 890 89:5| 91:0| 108°0| 955| 900| 940| 920 96:0| 24
82:0| 86:0| 775| 70:0| 79'5| 820 825| 820, 830 820, 932| 950 25
91-0| 91-:0{ 89:0| 860| 8501020/ 100-5| 9677| 93:0| 92:0| 91-0{ 90-0| 26
90:0| 880 890, 930| 950| 950, 93:0| 910, 94:0| 92:0| 910 915 27
91:5| 86:0| 910 91-0| 925|1050| 952| 970 94-0| 91-:0| 920} 96:0| 28
81:0| 85°0| 89-3|101-0] 980! 930 940 106-0| 102:0| 990/ 92:0| 980 29
7501 870 veveve | coveee | cvenee | veeeen | eeevae | e FUUVRE EVRUUTEE SRR IR TR 30 |
(a) Off Scale East. (b) Off Scale West. “(¢) Instrument removed.

MDCCCLVII. ‘ ‘ ¢




522 MAJOR-GENERAL SABINE ON THE RESULTS OF HOURLY OBSERVATIONS

Point Barrow, 1853 ; Lat. 71°21' N. Long. 156° 15' W. Magnetic Declination.
Increasing numbers denote increasing Easterly Declination.

One Scale-division =2-286.

Mean -
Point Barrow Time. oh, 1k, 2k, 3h, 4h, 5h, 6h, 7, 8h, gh, 10h, 11,
_ D. sc. div. | sc. div. | sc. div. | se.div. | sc. div. | se. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | se. div
) L UUUUR EUUUUR IR EOUUURIE RPUEUIRE RO (RS DTN S T ISR BN
2 1000 | 930 | 950 | 980 | 81:3 | 750 | 70:0 {1210 | 680 | 755 | 945 | 51-0
3 11000 | 950 | 965 {1150 {1210 | 759 | 750 | 980 | 940 | 930 | 79:0 | 820
4 910 |112:0 | 870 | 870 | 89:0 | 805 | 830 |101-0 | 720 |132:0 | 920 | 750
5 910 | 960 | 940 | 890 | 940 | 870 | 80:0 | 84:0 | 853 | 945 | 850 | 710
6 970 | 880 {1000 {1160 | 910 | 94:0 | 930 | 89:0 | 850 | 86°0 | 81-3 | 980
7 960 | 1110 | 960 | 840 | 790 | 952 | 90-0 | 84-0 | 870 | 830 | 990 | 900
8 | ceveee | veieee | vevenn | vrnnee | veveee | veenee | enevne D oveenen | oevnnee | oeviene | veeene | venenn
9 960 | 900 | 94-0 | 880 | 950 | 850 | 850 | 87:0 | 860 | 930 | 87°0 | 895
10 890 | 87:0 | 820 | 865 | 87:0 | 800 | 86-0 | 890 | 90-0 | 90-3 | 90-3 | 89-3
11 87:0 | 860 | 810 | 830 | 840 | 870 | 860 | 880 | 892 | 89:0 | 860 | 84-0
12 830 | 84:0 | 830 | 84:0 | 86:0 | 87°0 | 877 | 86°0 | 890 | 890 | 87:0 | 850
13 860 | 876 | 850 | 870 | 852 | 880 | 870 | 870 | 890 | 882 | 882 | 885
14 930 | 860 | 880 | 890 | 900 | 975 | 850 | 850 | 890 | 870 | 880 | 887
. 18 | vovvee | ovveie | vvevne | ovnenee ovnenen | vennee ] vviene | oveeene | oeenene | oeriene | eenien | aeeees
= < 16 870 | 87°0 | 880 | 870 | 840 | 820 | 780 | 760 | 79°0 | 882 | 890 | 88+0
= 17 745 | 870 | 870 | 860 | 820 | 795 | 780 | 760 | 780 | 830 | 935 | 895
18 840 | 910 | 882 | 810 | 830 | 850 | 890 | 880 | 910 | 880 | 875 | 900
19 792:0 | 720 | 820 | 847 | 820 | 865 | 860 | 800 | 950 | 86-0 | 850 | 890
20 89°0 | 840 | 870 | 910 | 890 | 870 | 840 | 880 | 89:0 | 900 | 87°2 | 890
21 90:0 | 86-0 | 82:0 | 856 | 800 | 860 | 890 | 87-0 | 890 | 87°2 | 890 | 872
> X
23 11040 {1110 | 690 | 810 | 850 | 840 | 820 | 850 | 870 | 870 | 860 | 850
24 890 | 920 | 89:0 | 940 | 92°0 | 91-0 | 960 | 840 | 880 | 86°0 | 650 | 780
25 740 | 872 | 942 | 815 | 870 | 860 | 870 | 857 | 860 | 840 | 890 | 860
26 897 | 87°0 | 830 | 885 | 910 | 860 | 890 | 890 | 91-0 | 900 | 89:0 | 870
27 87°9 | 880 | 910 | 875 | 920 | 847 | 833 | 720 81:3| 575 | 642 | 874
28 1040 | 890 | 840 | 860 | 780 | 795 | 850 | 90-2 | 851 | 91:0 | 86°5 | 960
1773 R OO VOO RN RS PONN RN ETOUCOU N ITOUDUO BT IS EPTUCT R
30 /1020 |102°0 | 980 | 960 | 820 | 840 | 760 | 71:0 | 760 | 785 | 825 | 773
L 31 790 | 845 | 937 | 880 | 885 | 830 | 772 | 840 | 890 | 850 | 790 | 730
1 (a) 92:0 | 85°0 | 447 | 445 | 580 | 700 | 560 | 520
2 89:0 | 730 | 69:0 | 740 | 820 | 740 | 730 | 84:0 | 765 | 825 | 81:0 | 812
3 90°0 | 862 | 71-2| 760 | 72:0 | 750 | 750 | 770 | 830 | 820 | 725 | 780
4 840 | 700 | 790 | 76:0 | 740 | 670 | 832 | 810 | 72:0 | 850 | 820 | 810
D | veiee | evneen | eeseee | vernee | oeeeenn | vesnee | eeneee | eennee | seseee | vevene | eevnen | eeeees
6 72:0 | 760 | 800 | 760 | 70-0 | €6°0 | 730 | 380 | 650 | 632 | 71-0 | 820
7 87:0 | 693 | 792 | 780 | 750 772 | 780 | 780 | 790 | 79:0 | 750 | 740
8 770 | 733 | 760 | 850 | 740 | 77:0 | 780 | 76:0 | 780 | 780 | 780 | 770
9 89:0 | 9140 | 830 | 800 | 790 | 697 | 710 | 695 | 570 | 570 | 795 | 840
10 | 752 | 77°0 | 765 | 75°0 | 75°0 | 750 | 760 | 770 | 72:0 | 780 | 780 | 740
11 780 | 730 | 710 | 740 | 740 | 710 | 710 | 815 700 | 79°0 | 71-0 | 580
12 | cvvvie | viviin ] vienn | veneee | seneen | ovrenee | eveeee | veneee | oveeves | eeveen | eeeeee | oveeeee
13 67:2 | 690 | 780 | 800 | 850 | 710 | 750 | 780 | 760 | 81:5| 76:0 | 67°0
. 14 850 | 443 | 655 | 800 64_‘0 730 730 | 630 | 765 | 780 | 605 | 442
e 15 [103:0 | 54:0 |161-0 | 64-4 | 780 | 775 | 775 | 720 | 730 | 710 | 780 | 71-3
R 3 16 850 | 770 | 71:0 | 730 | 785 | 740 | 740 | 750 | 760 | 760 | 770 | 730
17 795 | 850 | 842 | 780 | 750 | 740 | 740 | 81-0 | 850 | 750 | 745 | 772
18 82:0 | 76°0 | 720 | 740 | 750 | 790 | 790 | 77:0 | 780 | 740 | 780 | 730
19 | civver | veenne | vernee | venene | oveenne | orrenee | oveieie b ovneee | vveien D oveieie L v ] e
20 550 | 750 | 730 | 750 | 710 | 760 | 76:0 | 750 | 780 | 740 | 690 | 57°0
21 810 | 76°0 | 710 | 690 | 750 | 69:0 | 740 | 780 | 780 | 740 | 750 | 730
22 140 | 735 | 980 | 943 | 66:0 | 633 | 750 | 732 | 772 | 648 | 643 | 837
23
24
25
26
27
28
29
30

(a) Unroofing Observatory.




OF THE MAGNETIC DECLINATION AT POINT BARROW.
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Point Barrow, 1853; Lat.71°21' N. Long. 156° 15' W. Magnetic Declination.
One Scale-division =2"286. Increasing numbers denote increasing Easterly Declination.

12k, | 13h, | 14k | 15h. | 16 | 17h | 18k, | 19h, | 20h | 21k | 22b, | 23h, . Mean =
Point Barrow Time.
sc. div. | sc. div. | sc.div. | sc.div. | se. div. | sc.div. | se.div. | sc.div. | se.div. | sc.div. | sc.div. | sc. div D.
...... 101-0 | 85°0 | 760 {1000 | 1050 | 99:0 |101-0 {1090 | 985 |125:0 |106-0 1 ']
1040 | 720 | 620 | 86-0 [106-0 | 120°0 |128+0 | 146:0 | (b) (%) 1050 | 1010 2
685 | 685 | 800 | 790 | 920 {1225 | 910 | 955 |121:0 | 990 | 940 | 92:0 3
780 | 820 {1160 | 950 | 980 |102:0 | 906 | 895 | 995 | 89-0 | 92:0 | 920 4
62:0 | 960 | 970 | 970 99°0 | 930 [111-0 |107-0 {1050 |103°0 | 937 | 940 -5
89:0 {1040 {1310 | 1220 {1135 | 980 |{104-0 | 1250 | 955 [104:0 | 810 | 930 6
780 | 993 | ccoves | veveer | veer | eeen R EVUUVURE VOOV ISTONs [STUUU EPSUCIUR ORI 7
...... 850 | 890 | 910 | 930 |104:0 |101-0 |103°0 |102°0 | 1025 [107°0 | 940 8
885 | 860 | 890 | 91-5| 980 | 950 | 94:0 | 99°0 | 965 | 94:3 | 92°0 | 920 9
897 | 84°5 | 880 | 870 | 880 | 975| 955 | 875 | 960 | 950 | 92°0 | 860 10
880 | 84:0 | 810 | 900 | 89:0 | 890 | 950 | 940 | 950 | 91:2 | 890 | 960 11
880 | 850 | 91:0 | 850 | 970 | 960 |101-0 |103*7 | 94°0 | 980 | 1000 | 930 12
890 | 87°0 | 910 | 920 { 960 | 94:0 | 950 [100-0 | 960 | 89:0 | 90°0 | 97-0 13
900 | 810 | covver | veviee | veeen O R vevere | seseen | eesnen 14
veeeee | 87°2| 952 | 940 | 975 | 96°0 | 960 | 965 | 930 | 960 | 98+0 862 15 K%
870 | 870 | 930 | 920 | 900 | 940 | 91-0 | 1050 |103:0 | 890 | 945 |104°0 16 5 =
91-0 | 890 | 860 | 880 | 860 | 890 {1070 |110-0 |129:0 |105°0 {1070 | 97°7 17 =
850 | 830 |102:0 | 960 | 27:0 | 720 [116+0 |112:0 {1260 | 960 | 80:0 | 730 18
730 | 8140 | 840 | 920 | 960 | 98:0 [100°0 {102°0 1030 {103:0 | 950 | 92:0 19
885 | 820 | 870 | 860 | -89:0 | 87°0 {1100 |114-0 {1130 | 980 | 91-0 | 880 20
865 | 860 | cecvvt | eenen | ot veen | svenie | venens | essens | eeesee | oesnnee | sersee | eeeens 21
eeens 86:0 | 85°2 | 935 | 820 | 990 | 93:0 | 96:0 |1150 | 99:0 | 980 |106°0 22
830 | 870 | 860 | 850 | 830 | 760 | 795 | 890 | 980 | 920 {1300 | 870 23
960 | 970 | 91°0 | 99°0 { 940 | 950 | 980 |100-0 |1250 | 92:0 | 925 | 810 24
852 | 81-0 | 84:0 | 870 | 920 | 96°0 | 98-0 |102:0 {1010 | 1040 | 960 | 91-0 25
813 | 945 | 920 | 935 | 930 | 880 | 940 | 990 | 990 {1010 | 930 | 870 26
798 | 925 | 868 | 975 | 690 {1030 |100°0 |[123-3 | 1180 | 1450 657 |104°0 27
782 | ceuus O R EETTTTTIR EVCUUOE RNUUITE IPUSUUOIE BTN N TR I 28
vevese | 94°0 {1020 | 930 | 94°0 | 910 | 1040 {1450 {1140 {103-0 |114-0 {1003 29
790 | 881 | 775 | 990 {1020 | 980 | 96°5 {1050 {1050 |129°0 |107:0 | 850 30
780 | 810 | 86°5 | 823 | 820 | 880 [101:3 (b) 1035 {1578 | () | «oveue 31
460 | 550 | 830 | 720 | 853 | 947 | 373 | 460 | 455 |1036 [ 1046 |101-2 1 7 .
620 | 91°0 | 780 | 700 | 790 | 860 | 990 |106:0 | 970 | 930 883 69-7 2
840 | 790 | 762 | 820 | 940 | 860 | 980 | 940 |100°1 850 | 870 | 830 3
800 | 780 | vevvrn | ceviee | cennee | oeeenn 4
...... 650 | 650 | 790 | 870 | 920 | 950 | 970 | 99:3 | 960 | 850 | 740 5
750 | 780 | 820 | 86°0 | 800 | 840 | 890 1050 {1060 {1180 [ 1000 | 980 6
780 | 760 | 685 | 790 | 830 | 850 | 940 | 91-0 | 90-0 | 870 | 830 | 770 7
750 | 690 | 820 | 800 | 840 | 830 | 860 | 940 | 872 | 890 | 840 | 830 8
795 | 790 | 80:0 | 800 | 880 | 840 | 850 | 890 | 870 | 815 | 810 | 830 9
756 | 690 | 740 640 | 780 | 89°0 | 920 | 950 | 980 | 990 | 910 | 730 10
600 {1020 | ..... o | eeneen | cennen | eenen N N o | eevene | eenee N I RSO T 11
veerpe | 830 | 790 | 81°0 | 86°0 |106°0 [105°0 | 965 | 1027 | 795 | 965 | 690 | 12
24:3| 450 | 620 | 640 | 780 | 670 | 690 | 850 |110:0 | 805 | 830 | 860 13
580 | 723 | 790 | 840 | 810 | 940 | 890 | 800 | 815 | 980 |114:0 | 1200 14
740 | 780 | 670 | 810 | 820 | 86:3 | 850 1060 | 943 | 910 | 810 | 940 15 g
710 | 723 | 840 | 910 | 890 | 850 | 890 | 91:0 | 890 96:0 | 830 | 820 16 e S
780 | 780 | 790 | 830 | 850 | 930 | 890 | 895 | 910 | 880 | 890 | 830 17 :
750 | 740 | o | i | cenne VUV EUUUUUR EUSUUUUR IRPOVOUORN IR RTINS NN 18
ceiene 690 | 800 | 790 | 860 | 920 {1010 | 940 | 1030 |112:0 | 870 | 870 19
72:0 | 710 | 70°0 | 780 | 840 {1100 |116-0' | 980 | 80:5 | 820 | 820 | 800 20
7200 | 785 | 7900 | 740 | 800 | 89°0 | 980 {1010 | 940 {1320 [111-0 | (b) 21
T68 | vevien | veveee | aevvne | evnene veveesr | sesves | seseee | eevass | eevnen | oeeeens 22
23
24
25
26
27
28
29
30 J

(a) Unroofing Obse}vatory.
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(6) Off Scale East.



524 MAJOR-GENERAL SABINE ON THE RESULTS OF HOURLY OBSERVATIONS

Point Barrow, 1853 ; Lat. 71° 21’ N. Long. 156° 15' W. Magnetic Declination.
One Scale-division =2286. Increasing numbers denote increasing Easterly Declination.’

Mean h 3 h h’ h h h, . h h h h h
Point Barrow Time. oh, 1n, 2h, 3h, 4h, 5h, 6, FAN 8h, 9h, 10, 114,

- 1; sc. div. | sc. div. | sc. div. | s¢. div. | sc. div. | sc. div. | s¢, div. | sc. div. | sc. div. | sc. div. | se. div. | sc. div.

2
3
4
5
[
7
8
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11 | siviis | svvnen ] vavene | vovvne | eevene | coevee | ceveee | vevene vo | seeeen | sennee | oennens
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[ 80 | 795 | 809 | 780 | 82:0 | 79-0 [*81-9 [¥80-4 *797 | 836 | 830| 83-0| *81'5

Observations noted with a * were made when the Aurora was visible. (a) Off Scale East.



OF THE MAGNETIC DECLINATION AT POINT BARROW.

525

Point Barrow, 1853 ; Lat. 71° 21’ N. Long. 156° 15' W. Magnetic Declination.
One Scale-division =2-286. Increasing numbers denote increasing Easterly Declination.

h h b Mean
12k, 13, 14k, 158, 160, 17h, 18h, 19k, 20h, / 21h, 22b, 23h, Point Barrow Time.
sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | se. div. | sc. div. | sc. div. | se. div. D.
l b
2
3
4
5
6
7
8
9
10
weeene | *78°5| *80-3 | #82-3 | #83-3| 83-3| 855| 89:0| 84:3| 80-3| 830|835 | 11
*80-3 | *31-5| *79:5 | *83+5| *83:0| 830 83:5| 83-7| 84:0| 84:0| 825|830 | 12
76:5| 72:7| *78:8| 855| 887| 873| 101-5| 1367 | 121:3| 125:7| 827|725 | 13
797\ 79°1| 755| 82:0| 835 94:3| 94-7| 97:3| 102:3| 937| 785|738 | 14 )
816 923/ woovue | veunn cevene | veeeen | veeenn cevenn | eeeen vevene | venees e | 15 5
wewe | 78:0| 937| 84:5| 80-5| 853| 850| 86-3| 880| 87°0| 975|970 | 16 S §
795| 847| 755| 637| 93:3| 815 950| 775| 835| 835| 820|797 | 17 3
64:0| 81-0| 80-5| 835| 82:3|. 840| 84:5| 77-3| 798| 80-7| 850|805 | 18
77°0| 76-3| *90-0 | *76:0 | *91-0 *104:0| 92:5| 92:5| 877 850| 850|800 | 19
64-7| *67-5| *85'0 [*123:0| 99:5| 97-7| 91-3| 91-3| 853| 73:0| 790|750 | 20
*76:5| 945| 880| 845| 87-3| 86-3| 810 82:0| 823| 81'5| 855|813 | 21
*74:3| 6725 | cevre | veeree | veenee | evennn | eernns IRV U vervee | vereee | eeeens 22
...... *117-3| 86:3| 80-7| 84-7| 86:0| 88:0| 87-3| 875 70:0| 710|797 | 23
*70:5 | *43:5 | *68+5| *67-3 | 101-0 | 100-5 | 125-7 | 1389 | 109-4| 80-3| 85:0| 740 | 24
*82:7 | *81+5| *84:3| *83-3| 82-3| 81-3| 80'5| 827| 837 825| 859|793 | 25
*49-7| *55:0| 82:0| 867 92:0| 80-8| 93-0| 86-5| 981| 87-6| 77-0| 740 | 26
*61:5| *79:3| 90-3| 86:5| 87-0| 89:5| 82:0| 86:7| 865| 851| 803|813 | 27
*81-0 | *81-3| *81-3| 81-3| 88:0| 857| 844| 9109| 90-1| 843| 823|835 | 28
*¥79°5| 830 cevver | vivenn | vevene | verenn crreen | veeene rens JUPTURN B ceee | 29
...... *75'5| *73:0 | *90°5 | *82-0 |*136:3 *122:2| (a) | 591 113-5| 100:0| 590 | 30
77°5| 86:3| 70-3| 893 86:0| 915| 96:3| 102:0| 107-5| 61-9| 724|814 | 31 |
*685| 79'1| 84-3| 84:0| 840 81-3| 88:3| 111:3| 107°4| 110:5| 67-0| 73:3 1)
*88-7 | *80°9 | *85:5| *84-1| 84:5| 84-1| 83-4| 850| 99:5| 84:0| 815|822 2
*82-7 | *81:0 | *84-7| #90-0 | *930 | *92:4| 89-4| 89:4| 810 81:5| 794|788 3
80:0| 783| 787| 785| 797| 795 805| 827| 84'5| 84:0| 789|777 4
785 794 ... veevee | veenes cevre | evreee | eerenn | e oo | e 5
e | ¥81°4| *82:7| 92:4| 89-4| 835| 87-1| 831| 812 80-3| 810|755 6
*68-3 | *77:5| *81+5| *79-3 | *820| *83-5| *82:8| *90-3 | 120:1| 119:0 | 118:0 | 63-5 7
*62-5| 76:5| 1265 756| 103:0| 83-7| 108:0| 121°5| 100:0| 62-4| 76:7| 821 8
*76°6 | *68:5| *37| *81+0 *¥110+5 |[*111-3| *99-4| 106'5| 97:5| 66°5| 70°0| 723 9
*100°0 | #82:0 | *98-5 1081 | *83-8| *84-4| *88:0| 89'5| 73'5| 80-0| 787|747 | 10
798| 76:0| 83:0| *85-0| ¥96-0| *91-0| *81:6| 85°0| 90-0| 787| 870|850 | 11
7801 782/ ..o | weenee PN [TV IFTTUTURN PR IPPOR RN P oo | eeeene |12
...... 85-2| 39:0| 82:8| 790 832| 830| 845 84:2| 840 810|805 | 13 .
79:5| 820 825| 875 798| 985| 890| 862 810 836| 793|805 | 14 5
827| 81'5| *85'5| 87°5| *98'5| 875| 837| 721| 84:3| 84:5| 827|759 | 15 2
*80:5 | *82:3| 76:5| 116-7| 108:5| 92:0| 990 84-5| 837| 878 790795 | 16 [ 9
85:0| 77-9| 825| 990| 935 977| 91-7| 894| 92:0| 87°5| 80:0| 750 | 17 2
*79'5 | *89-3| *823| *94-5| 84'6| 83-3| 81-0| 90-0| 89:0| 954| 827|697 | 18
80:3( 850 ...... vever | veee B IR EUUVORE POUUUR PPN EPPUPTRRN I e | 19
veeee | 82:9| 85°0| 84:9| 855| 87°5| 875| 97-7| 84:0| 850 816|690 | 20
80+0 *111:5| *99:3| 825| 85:9| 82:3| 983| 84:0| 87:3| 950| 94:0| 535 | 21
81°0| 82:6| 84-9| 885| 937| 106-0| 99:5| 101-8| 79-4| 827| 847|805 | 22
81:0| 805| 87-0| 847 86:0| 83-0| 886| 855| 825| 835 890|841 | 23
*44-0| 820 883| 855| 877| 86:0| 820| 83-0| *885| 83-5| 817|805 | 24
*81:2| 800 817| 81-3| 838| 830| 823| 860| 807| 80-8| 916|790 | 25
800 | *85°0 | ..... N EUUOUIR EVUUUURE PRI ENUUROR VSRRV NURUVR EPTURRR EPRn R 26
veeees | ¥52:0 | %69:0 | 79°5| 86:0| 97-5[*¥1047 [¥101°6| 94:6| 82:0| 830|855 | 27
*81:8 | *81-0| *85:0| 867| 88:2| 815| 84:0| 84:0| 845| 895| 810|810 | 28
*82:0 | *82:2| *85:0 | *88:5| *84-9| 852 850| 86:7| 957| 895| 91-7| 880 | 29
*787 | *55:5 | *77:5| *87-1| *86+5| *85-6 | *85:0 | *86:1| 88-3| 87-2| 810|818 | 30

(a) Off Scale East.



526 MAJOR-GENERAL SABINE ON THE RESULTS OF HOURLY OBSERVATIONS

Point Barrow, 1853-1854; Lat. 71° 21’ N. Long. 156° 15' W. Magnetic Declination.
One Scale-division =2/-286. Increasing numbers denote increasing Easterly Declination.
Mean
Point Barrow Time. oh, 1k, ?h. 3h, 4h, 5h, 6. . 8h, 9h, 100, 11b,
D. sc. div. | sc.div. | sc. div. | sc. div, | se. div. | sc. div. | sc. div. | sc. div, | se. div. | se. div. | sc. div. | se. div.
1 80°8 | 815 | 81:3 | 825 | 82:0 | 82:0 | *81-1 |*79-3 | *76:3 | *77+0 | *99°0 | *82+0
2 80-0 | 777 | 813 | 794 | 853 | 840 | 80-5| 823 | 81-0 | 816 | *95-0 | *63-5
3 ] 798| 770 | 735 797 | 833 | 821 | 816 | 790 | *80+5 | *76:3 89:3| *70-3
Z: S N R RSO U T RETTOTTE ROUUPREE IPRrru SRR UOROR RN v
5 753 | 775 | 785 | 740 | 765 | 81:3 | *81:0 | *80°3 | *¥79:3 | *76:0 | *97°3| *77-4
6 555 | 600 | 757 | 760 | 779 | 769 | 790 | 820 | 818 | 803 81:6 | *75'5
7 775 | 782 | 763 | 784 | 803 | 825 | 757 | 715 | 76°5 | 825 797 805
8 825 | 825 | 775| 800 | 825 | 808 | 770 | 814 | 800 | 840 777 | *¥785
9 | 788 765 | 79:0 | 760 | 81°0 | 81-5 | 803 | 816 | 797 | 825 | *¥79:7| *845
10 793 | 7771 783 | 787 | 805 | 815 |*79-0 | 813 | 80-7 |*72:5 | ¥82:6| *79-7
| S I O T N ISUUTE RN EETTOUst RUOI SN ERTTIT RS IRTeen
12 765 | 770 | 805 | 790 | 80°0 | 80'8 | *79-0 | *71'5 | *71°7 | *65-5 | *49-0 | *63°5
13 775 | 795 | 715 | 827 | 795 |*#85°0 | *¥79:3 | *78:5 | ¥71-7 | *¥97-0 85:3| 84+7
il 14 770 | 793 | 815 | 815 | 800 | 810 | 82:0 | 815 | 818 | 790 782 817
2 15 | 746 | 775 | 784 | 776 | 798 | 850 | 83-1 | 820 | 785 | 846 | 810 860
5 < 16 757 | 797 | 770 | 798 | 80°8 | 826 | 805 |*735 | 824 | 823 73:0| *79'5
g 17 787 | 775 | 767 | 76°5 | 780 | 850 | 763 | 72:0 |*70-8 | 876 793 770
L T O S I TTSUUR RN ITTOOVE RPN METTTTOU EUSOTVR R IR IR I
19 740 | 797 | 868 | 81:3| 815 | 737 | 813 | 820 | 820 | 825 | *¥84-0| *82-8
20 800 | 830 | 820 | 843 | 775 | 772 | 795 | 810 | 767 | 835 965| 84°5
21 740 | 72:0 | 765 | 76°7 | 781 | *76-2 | *74:5 | ¥80-0 | *79:2 | *78:5 | *77-8| *71-5
22 747 | 76:3 | 783 | 685 | 740 | 763 | 76:0 | 811 | 66:0 | 870 | ¥77°0 | *(a)
23 935 | 75°0 | 81:6 | 80+0 | *70°5 |*82-5 | ¥81-0 | *830 | ¥82-0 | 826 |¥100:0 | *88:0
24 735 | 727 | 77°0 | 780 | *86°3 | *74:0 | %84-5 | ¥85:0 | *77-5 | *77°5 | *88:0| *¥80°5
27 S OR[N VR U RISV RURTra IRUUR IR TR R IO RO R
26 820 | 847 | 785 | 800 | 805 | 830 | 805 | 843 | *82:0 | *82:9 | *87-8| *83-4
27 783 | 810 | 825 | 800 | 820 | 827 | 835 | 843 | 825 | 825 83:6| 823
28 790 | 803 | 81:0 | 75°0 | 776 | 787 | *77-5 | #85:0 | *82-7 | *78:0 | *78:0| *72'5
29 823 | 805 | 845 | 825 | 800 | 840 | 837 | 823 | 835 | 810 | *84-3 | *82-3
30 834 | 798| 783 | 805 | 811 | %870 |*77°5 | *¥82:5 | ¥78-0 | *73-7 | *849| %880
L 31 735 | 77°5 | 800 | 82-7 | 835 |*80°3 | *81+7 | *81:0 | #85+5 | *¥79:7 | *80°1 [¥1010
1 i L e L e i e L | O N EETTT TN RSRPN
2 517 | 825 | 77'5 | 90:0 | *67:5 | #6090 | *87+5 | *79:0 | *88:5 | *76:5 | *687 ¥109:0
3 839 | 793 | 860 | 814 | 803 | 920 | 800 | 785 | 855 | 790 80°5| *852
4 815 | 750 | 780 | 84:3 | 787 | 795 | 850 | 825 |*84:0 | *85-0 | ¥82:0 | *80°0
5 815 | 810 | 815 | 81:7| 781 | 795 | 817 | 794 | 80-0 | 820 84:0| 835
6 807 | 810 | 795 | 797 | 805 | 815 | 820 | 811 | 833 | 837 81-7| 785
7 7009 | 737 | 783 | 810 | 81-5 |*73:0 | *74°0 | *¥74°0 | *74-0 *76+5 |¥137:0| *73:0
- T EROURUR RSN ETTTTS EPPVUOR IETTRO R ITUUOUun OUOUon A T RRRyra R
9 800 | 81-3 | 850 | 84'0 | 843 | 840 | 840 | 867 | 877 | 895 84:5| 810
10 857 | 86°5 | 855 | 87°5| 860 | 856 | 86°5 | 850 | 853 | 853 86:3| 845
11 82'7 | 86-3 | 837 | 815 | 829 | 830 | 835 | 840 | 873 | 887 7551 785
12 730 | 800 | 745 | 771 | 856 | 823 | 834 | 790 | (&) | cverer | verers | o
|5 N ONOPOR RTUUUUE VR IRTTITTuS RO ETTUTui T R 830 | 805 | 795| 1105
. 14 76°5 | 80-0 | 745 | 775 | 820 | 765 | 74:0 | 80°0 | *80-8 | 79:0 | 76-4| 800
o 15 | ... B TS OR IRTTUUr T ITTTVES NN ETUTa IR U T
§ { 16 | 76:0 | 825 | 860 | 845 | 749 | 917 | 905 | 805 | 780 | 695 | 957| 790
= 17 735 | 780 | 62:0-| 917 | 831 | 895 | *82:0 | 844 | 86°3 | 853 870 820
18 780 | 790 | 789 | 782 | 829 | 810 | 837 |*81'8 | *82:2 | ¥82:0 849 | 81-2
19 925 | 775 | 767 | 775 | 794 | 780 | 760 |*82:5 | 910 | 805 87:3| 805
20 925 | 80-3 2:0| 855 | 8156 | 895 | 884 | 820 | 900 | 815 91°5| 827
21 870 | 735 | 815 86°1 | 870 | 888 | 881 | 875 | 897 | 855 | *¥90°5| ¥92:5
2 R R N TTTTVUN UUUUUR UV EPTOU RSUUUR EPCVSUN SRR RICURU EUOTURES EROUR
i 23 808 | 683 | 743 | 770 | 780 | %835 | %785 | *81°3 | *83:0 | ¥78:5 | *82:0 | *80-0
24 730 | 753 | 775 | 768 | 780 | 853 | 778 | 840 | *80°5 | *81-5 814 . 810
25 77°5 | 740 | 766 | 785 | 820 | 700 | 791 | 740 | 723 | 725 79°5| 720
26 800 | 790 | 785 | 795 | 80°0 | 800 | 805 | 810 | 796 | *80°0 80-0 | 810
27 780 | 793 | 800 | 815 | 817 | 815 | 810 | 822 |*82:0 | *81:2 | *815| *77-5
28 85:0 | 820 | 665 | 720 | 80-0 | 77:0 | 80-0 | 84-5 | 820 | 670 68:0 | *80-3
2 T O T OT U S IFVUSNVRN NRTSTONN EOORUR EURRUIR ETOUIR U NN R
30 750 | 74:0 | 760 | 730 | 76:0 | 80-0 | 850 | *85°0 | *82+0 | *83-5 | *83+0 | *81:0
L 31 84:6 | 76°0 | 800 | 81-3 | 840 | 83°0 | 820 | *82-3 | ¥83:5 | *825 [¥128:0| *78:0

Observations noted with a * were made when the Aurora was visible.

(@) Off Scale West.
(b) Observatory blocked up by the snow-drift raised by a heavy gale from the S.W.




OF THE MAGNETIC DECLINATION AT POINT BARROW.
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Point Barrow, 1853-1854; Lat. 71° 21' N.  Long. 156° 15’ W. Magnetic Declination.

One Scale-division =2'-286.

Increasing numbers denote increasing Easterly Declination.

12h, | 13h, | 14h, | 15h, | 1gh, | 17, | 18h, | 19h | 20h, | 21k | 22h, | 23h ., Mean
Point Barrow Time.
se. div. | sc. div. | sc. div. | sc. div. | se. div. | se. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | se. div, D.
786 | *#80:0 | *80°0 | *81-5| *83+5| *84-5| *86+7 | *92:3, 889 867| 82:6| 826 1 )
630 81°5| 925| 86°4| 86°5| 875[*¥100:3| *90-0| 855| 986| 835| 835 2
*65'5 L1 O I e S I TR 3
...... *84:5 | #82:0 | *90-0 | *99-0 | *89-8 | *81-5| *78:6. 808 835 81:9| 725 4
*74+4 615 | *70°5| *84:0| *93-5| 93-0| 1146 (a) 1000 99°0| 700| 665 5
*81°1 | *73°3| *83:0| *80°5| *84:5| 82:0| 740 750| 760| 905 740 880 6
810 797 | %¥92:0| *91-1| *80:5| *89-7 | *¥90-5 |¥102:0 *1094 | 845 830 735 7
*77:0 | *¥77+0 | *62+5 | *86°8 | *82:0| *84:5| *¥84+0| *82-5| 835 82:3| 79°5| 844 8
*85:0 | *77:0| *84-5| *82:5| *82:0| 87-9| 800 79:3| 82:0| 830| 81:5| 807 9
FT85 | ¥68°7 | ovver | vevnne | vvveee | veven | vreeen | veeeee | veeeee | veeen | veeeen | e 10
...... *79°5| *#80-3| 83°0| 835| 86:5| 827| *92:3| *78:6| 825 79°5| 830 11
*73:0 |%104+5 |*¥122:0| 85°3 |*136:0| *71-2| *80-1| *39:0| *75:6| 127°0| *575| 775 12
800 755| 755 806 79:0| 850| 77-5| 830| 81:5| 825| 805| 745 13
490 450 853| 839| 899 84'5| 930 1055| 835 852 795| 795 14 K]
66°3 | *41-7| *66°5| *72:3 [¥100-7 |¥107-3 [*102-7| 753| 92:0| 845 83:5| 810 15 X
*76:0 [¥105-3 [*¥105°0 | *88:0| *85-0| 80-8| 89:0| 830! 832 92:3| 885| 803 16 > g
6100 | #6190 | ors | veveen | ovveene | oveeee | overien | veeree | ovreiee | oereeee | v | e 17 3
...... 783 | #8858 | 84°H | *88+7| *¥88:5| ¥90:5| *84-0| *¥96:5| 97-6| 100-0| 840 18 a
*56+0 635| 848 963| 91-3| 89:5| 86:0| 905 875\ 770 770| 795 19
760 | *#79:0 [¥116°5 | *95°6 | 1297 | #78+0 *113-0 | *84-4| 90-6 [*110-7| 92'7| 780 20
84:2 *(b)| *855| 800 84:0| 93-0| 930| 980| 100-:0| 980| 847| 760 21
*¥94-0 830 | #7747 | *89+7 | *81:5| *84-5| *885| *#88+5| *¥85:0 |*114-1| *89'8| 70-0 22
*66+5 |%118°2| *550 | *#80°3 | *87-5| *93-3| *91-3 | 107-7 |¥129-7 [¥108:0| 82:5| 81-5 23
¥88:0 | *¥83*2| .ivier | veveer | ovveven | vvenien | evemee | eenene | veeiee | oveiien | veeeen | oenene 24 d
...... *#88:0 | *79:5| *85°0 | *80+5 | *87+7 | *81-0| *85:0 | *¥89:0 | *84-0 87:0| 875 25
830 | *79-9| *81-7 | *81-7| *79:9| *81:0| *84-3| *850 *86+0 | *84-3 850 850 26
825 83:3| 838| 885 104-3| 1165 (*113-3| *88:7| 89:3| *¥95-71 81:0| 805 27
*#8%7:0 | *#86:5 | *¥865| *83°6 | #¥93:5| ¥94:3 [¥130°3 [¥110-0 | *775| 76°5| 81-0| 774 28
*77:5 | *¥77:0 | *¥71+5 [¥102:5 | *87:5| *85°7 | *86-0 | *83°3| *85'0| 84°0| 850| 825 29
*87-0 | *85°0 | *75-7| *84:0 | *77-4| *¥95.0| *87:5(%100-0 | *94-5| 805 775| 850 30
K546 | ¥80°L | ooes | cevees | eveere | eveere | everen | eenen | weveen | wereee | evrene | e 31
...... *#79:0 [¥108°0 | *77-5| *991 [¥102°5 |¥149:0 | *(a) | *¥908| 80°3| 970 86-0 1 )
83:0| 96-5| 91-0| 71-0| 87°5| 91-8| 120+5| 1003 | 116-5| 104-5| 745| 787 2
#7900 | *77:3| *75°0| *62:5| *875| *85'5| ¥95-0 *86+5| *88:0| 880| 80-0| "81:0 3
*113+0 | *#756| *81-5| *88-0| *#89-0| *88-7 | *#88-5 [¥102:0 |¥100-7 | *745| 80:0| 775 4
800! 80°5| 835| 850| *82:5| ¥90-0| *87-5| 91-5| 787| 81:5| 825 81 5
#7007 | #82:5| #0905 | *87+0| *90-0 | *87:0 | #93-0| *83-0| *955| 91-1| 103:5| 790 6
FTRF | #5 L | cevvvr | vevver | vevvnn | evvene | ovennee L oeenen | oveien | veiin | viienn | eenenn 7
...... *#73+7| *#89:0| *98-3| 86-0| *90-7 | *92:5| *89:5| *92-7| 86-0| 857 815 8
79:0| 4760 795, 973 880 89°0| 911 90-5| 90-8| 885 86:0| 835 9
935| 825 90-5| 105°0| 100-5| 970| 86-3| 910| 94:0| 885| 837| 814 10
51:0| 895| 82:5| 102:0| 108-4| 89:0| 950| 105:5| 112:5| 850| 1100 620 11
.................................................................. [ 12
97°5 86°3| 85'4| 745 1035| 935| 900| 112:0, 97:0| 785| 755 820 13
76°3 1 86°0| vovvve | vevvee | ovevene | vennen | vevene | eneeen | eennen | overene | eeenen | eeeeen 14 i
...... 82:5| 85'0| 87°5[*149:0 [*106:5 [*1135| *755| *76+5| 110-0| 87-5| 77°0 15 &
84:0| 853| 131:0| 86°1 92:2| 853| 857%7| 970 905| 84-7)| 1215|1125 16 N =
850 805 103:5| 101-0 83:3| 97-4| 980 107:0{ 970 90-0| 80-8| 910 17 5
*78:6 [¥142:0 | *75°0| *77-2| 81-8| 87°0| 142°0| 127-8| 830 756 97:0|104-0 18 =
1150 1020 1007| 101-5| 101-5| 100-5| 97-5| 96:0| 110-0| 850| 74:0| 645 19
700 730 89-5| 95°3)| 1010 90°5| 950| 107°7| 81:0| 890| 850 860 20
880 | ¥89°5 | civeee | eeeenr | veenee | oeeennn | eeeeen | oeeiiin | eenen veeree | eeenes 21
...... 765 | *80+0 | *77°0| #72:5| ¥92:0 | #90-5| *95-5 *102°5 [¥105°5 | 128:0| 700 | 22
*76:5| ¥80°3| 40°5| 657| 1025 97°5| 89:0| 102°7| 955| 950 86-7| 806 23
806! 80-0| 81-0| 81:7| 81-5| 823| 783| 86'3| 81:0| 835| 850 830 24
81-0| 815 78°1 836 840 835| 836| 851 858 810| 800| 790 25
80:0 | *750 | *80+5| *86-7| *84:0| *82-2| *#86:3| *79:5| 81+8| 780| 782| 780 26
*81+0 | *80-0 | *84:5| *93+0| *88:0| *79:0 | *84-0| *85'5| 83:0| 875| 84'5| 983 27
*¥55°9 1 *76°5 1 ceveee | vevene | eneven | eernee | veneen | veeenn | ovienen | ovine | evnens | eeeens 28
...... 82:0| 107°5| 75'5| 84:0| 79:2| 92:5| 107°3| 1277 955| 144:0| 740 29
*82+5 | *¥67:5| *¥77-5| *75:0| *82:0| *88:5| *98-0| *¥87°0| 94:5| 100-0| 853 760 30
*#77:0 | *#80-5| *82:5| *83-3| *88-0| *79-0 | *91-5| *87-0| *89-5| 940 81-5| 813 31

(@) Off Scale East.

(&) Off Scale West.



528 MAJOR-GENERAL SABINE ON THE RESULTS OF HOURLY OBSERVATIONS

Point Barrow, 1854; Lat. 71° 21’ N. Long. 156° 15' W. Magnetic Declination.
One Scale-division =2"286. Increasing numbers denote increasing Easterly Declination,

Mean . h h b h )
Point Barrow Time. [ILK 1, 2h, 3b, - 4h, 5h, 6b. . 8b, 9b, 10%, 11%,
D. sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | se. div. | sc. div. | sc. div.
1 82°0| 786| 796|770 | 845 | 850 835 | *81:5| *83°0| *85:0| *87°0| *83'3
2 82:0| 86°0| 800| 830 | 782 | 864 83:8| 84:0| *84:5| *85°0| *84+0| *85'0
3 81:5| 82:0| 820| 780 | 800 | 813 | *77°0| *85°0| *83-0| *79°7 | *82:0| *82°0
4 787 795| 665 797 | 803 | 79°0 76:5| *80°0| 850 76°0( 752| 1350
I N ROt TR ETU I cevnns | erenee ceeeee | eeeeen | ees R R ceeves
6 81-0| 76-4| 86°5| 84°1 | 84°1 | 833 84+0 | *85°0 | *83+5 | *83:0| *83:0| *815
7 81-0| 805/ 810 830 | 820 | 793 80°0 | *84:0 (*130°0 | *88:0| *76-0| *72:0
8 81°0| 85°0| 86°5| 88°0 | 835 | 845 84:5| 852| 848 832| 845 800
9 71°0| 85°0| 710| 79°5 | 855 | 840 8140 | *80+0 | *86°0 | 84-3| *75°0 [*154°0
10 54°5| 755| 850| 820 | 845 | 822 840 830 77°0| *76:5| *32+5 [*105°0
11 740 850| 810/ 80-0 | 810 | 800 91-0| 850| 840| 815| 780| 840
12 | ... veenes veenee | eeenee veeves | senens veveen | aveeee | eeeeen | ae veer | eeeens
z's 13 730 80°0| 772|760 | 770 | 720 785 875| 850| 748| 66°9| 595
s 14 71-5| 76:3| 80°0| 74°5 | 71:2 | 746 | *73-0| *82:0| 87-0| *73:0| *72:5| *89-0
a8 3 15 82:0| 72:0| 765|720 | 830 | 800 80°0 | *86:8 | *76°0 | *94-7 | *750 | *84-0
- 16 775 847! 835|670 | 890 | 66°0 750 725| 8140 91:5| 850| 620
17 745| 81+7| 780] 780 | 880 | 815 87:0( 845| 800| 830| 885| *81:0
18 770 795| 760783 | 793 | 84'2 780 *81-0| 850 | ¥82:0| *81:0| *83-5
19 | cveer | vevee | eee coe | eeeeen veesne | eee coe | vennen | oaee vee | eennen covvee | eeenee | eaenae
20 84:0| 82:0| 840| 845 | 845 | 825 83:0| *82:7| *82:0| *85°0| *83:0| *81-0
21 85°0| 8140 79:0| 80°0 | 84:5 | 815 81-7| 780 805| 84'3| 840 830
22 810 830| 84°0| 84'1 | 835 | 830 84:0| 816 800| 820 825| *815
23 79°0] 785| 83:0| 840 | 830 | 835 830 840| 830| 76°5{ 800 *78°0
24 655 820| 775|714 | 638 | 863 86°0| 82:5| *83-7| *77:5| *79:3| *78-3
22 75°5| 76:0| 81-0| 807 | 835 | 560 94:5| *89:0| *71-0| *97-0| *87-5| *76°5
26 | i i | i e | v | e ceveee | erenes seeres | sesees
27 75:5| 825| 605 685 | 705 | 90°0 76°0| 820| 850| 920 81:0| 710
L 28 82:3| 735| 77:0| 745 | 810 | 740 76:0| 76:3| 80°5| 80°5| *84:0| *90-0
1 80°5| 790| 89:6| 845 | 84°5 | 815 79:0| 78'5| *84-0| *82:5| *86:0| *82-2
2 82:0| 850| 780( 880 | 750 | 74°6 82:4| 800 825| 850| *84:0| 790
3 1040 77-5| 830| 840 | 840 | 81°3 84:2| 82°0| 94:0| *87°0| *84:5| *74°0
4 950 775| 855|850 | 875 | 890 85:0| 87°0| 89-0| *87:3| *93:9| *835
5 | ... o] eeenee | eeeees cevnee | evees | veeees ceevee | wreane ceonee | oeecnen | veneen | seenen
6 87°5| 921| 811|880 | 840 | 870 820 89°0| 810 850] *90-0| *73°1L
7 80'5| 82:0| 850 820 | 870 | 850 87:5| 900, 91-5| 885 *89:0| 815
8 830 70°0| 83+5| 860 | 84:0 | 860 87:5| 89°0| *86:3 | *85'5| *77-5| *73+5
9 87:3| 86:0| &6°0| 880 | 87:0 | 880 87°5| 88°0| 880 *89:5| *88:0| *89+0
10 910 89:5| 89°0| 87°5 | 880 | 880 86°7| 85°0| 858 *77:5 *101°5| *86+0
11 92:5| 900 88:0| 87°5 | 860 | 882 890 894 885| 870/ 885| 900
12 | ciiiii | vvivie | oveeeee | reveee | veveee | eeeene seenes | eeenee | veniee | overnen | veneen
13 92:5| 89:0| 828|822 | 816 | 770 84:5| 87°0| 89:0| 82:0| 780| *27:0
14 87:0.| 855| 86-0| 850 | 790 | 680 84:2| 798| 86'5| 800 890| 840
.g' 15 63-0| 107:5| 133:5| 850 | 76°0 | 49°0 92:0| 74°5| *85°0| *98-7 | *67-0| *56:0
E < 16 77°0| 740 81-0| 50-3 | 810 | 780 76:0| 92:°0| *63-5| *81-0| *78:0 [*106-6
= 17 860 81-0| 780| 753 | 852 | 810 80:0| 86:0| 84:0| *79:0| *79:0| *89-0
18 84'0| 820 81'3| 850 | 853 | 850 84:6| 87°5| 855| 86:0| 850] *780
19 RN TR OTOUNE TORTOR EUUIT BT JUOR BT ceeeen ceeeee seeves | seeeen | eeeene
20 80°0| 81<5| 85'5| 815 | 830 | 840 82:5| 830 852 *84:0| *82:0| *71+3
21 81:0| 76:0| 83-2| 780 | 79:0 | 80-0 78'5| 84:0| 81:0| *85'0| *84:0| *83°3
22 74°0| 800 825|810 | 815 | 820 81:0| 810 823| 830 *¥82:7| *83+0
23 890 840 830 820 | 820 | 84-0 81'2| 84°5| 83°8| *80-0| *86°2| *79:0
24 81:0| 720 84:0| 852 | 832 | 82'5 82:5| 810 82:3| 8l11| 827! *786
22 797 700] 72:0| 754 | 824 | 756 80:5| 80'5| 81:0| *78:0| *67-0 [*106°5
20 | ceiiei | eviee | e | e coeene | seenen | eerens seenee | eeenie | vieeer | venene | eenens
27 894 | 1010 930 880 | 760 | 760 66:9| 566 525| 650 745| 385
28 817| 653 750| 675 | 655 | 660 71°0 76:6| 72:4| *835| *80°0| *79+0
29 76:0| 79°0| 79°2| 812 | 753 | 835 77°2| 80:0| 790| 785]| *883| *77:0
30 835 715| 86-0| 660 | 76:8 | 704 684| 76°5| 791 69:0| *65:0( *60-0
L 31 80-5| 815 81:0| 790 | 80°0 | 815 810| 822| 770| 805| *83-8| *738

Observations noted with a * were made when the Aurora was visible.



OF THE MAGNETIC DECLINATION AT POINT BARROW.

629

Point Barrow, 1854 ; Lat. 71° 21' N, Long. 156° 15' W. Magnetic Declination.
One Scale-division =2"286. Increasing numbers denote increasing Easterly Declination.

h h h h " b h 3 Mean
12k, 13h, 14h, 150, 16b, 178, 18h, 19k, 200, 21k, 220, 23h, Point Barrow Time.
sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div D.
*84+5 | %812 | *86-2| *85:0| *85'5| *¥90-0| *99'5| 84:0| 84°5| 86:0| 82:0| 820 1 '1
*850 | *85-7 | *86:0| *89:0 | *84+0 | *86-6| *87-0| *87°4| 87-0| 87:0| 870 870 2
*78+0 | *72:0 | *75°0 [*110°0 [*100:0 | *90-5| *85°0| *915| 100-4 | 112:0| 74°0| 715 3
70000 917 ...... U IR TURTORE IO AT cenene | eevees | eenens 4
...... *80°0 | *72:0| *82°5(*112:0 [*112°5 *118°0| *850| 82:5| 820| 815| 840 5
*80°0 | *83:5| *96+5| *96-8 | *86+0 | *87-0| *93:0| *90°5| 117-0| 91-0| 780 780 6
*79+0 | *87-0| *95:0| *90-0 | *87:5| *99-5| *88-5| *90°5| 83-9| 83-3| 90-5| 834 7
*93+0 | *81+5| *98:0| *91-5| 90-0| *91-0| *90-0| *94-0| 85-0| 83-7| 103°1| 91-1 8
*(a) *48:0 | *72°5 (%1050 | *89-0 [¥116-0 [*140°0 *112:0| 880 (b) 1235 | 129'5 9
*50°0 | *80°5 [*143°5| *94:0| *89°0 [*108-3 |*112*5 *(b) 129:7| 84:0| 550| 800| 10
705 900 cueee | e crvee | eennes veveee | venene | veeeee | eeneee e e 11
81:5| 81-0| 900| 72:0| 880| 900 950 112:5| 136:0| 82:3| 116°0 12
*80:5| 87°0| 82:0| *87:0 [*122°4 [*102-0| *95°0| 79°5| 117-3| 1250 | 107°5| 101°5| 13 ,.:-,
*93+5 | *77°0 [*110°0 [*107-5| *81+0 | *81-0 *130°0| (&) 105-2| 815| 380| 860 14 s
%*80+5 | *67-5| *46-0| *80:5| *72:0 | *72:0 [*102:0 [*117+6 [*117°6| 71-0 680 755 15 s B8
800| 81-5| 1090/ 670 775| 950| 980} 1115} 111-.0| 864| 83:0| 700| 16 ) ;2
*126-5 | *87-5| *61°0 [*112°4| 950 | *91-0| 87°5| 84:0| 97:0| 100-0| 92:0| 830| 17
*84:0| *79:0| ...... vevnne | seeres | eeseen | sevien | oeeens S PO I T 18
...... *790 | *85°0| *86-0| *855| *92:3| *88:0| *85:0| 850| 850 856 838 19
*87-2 | *85.5 | *85:0| *84+0| *92:0 | *94:0 | *95°0| 94:0| 90-0{ 91:0| 880| 873, 20
*83°2 | *83+4 | ¥89°5| *86:0 | *97-0| *87-5| *800| 885| 857| 82:5| 900 820 21
*82.0 | *835| *97-7| *81°5| *85:0| 865| 64:5| 84:0| 92:0| 1020 91-0| 870} 22
*685 | *76+5 | *77:0| *83:0| *79:0 [¥110°7| *98:0| 116-0 (b) 1130 970 940 23
%6540 | *69-4 | *93:0| *96:6 | *(b) | *(d) 97°5| 878 940 945| 830 740 24
*¥68°5 | *75°0 | vevvee | weveee | seevee | vovene | seenes vesses | saneee | evenes vevees | wesees | 25
...... 80:0| 777! 832| 695 99-5| 1025 90°0| 1091 | 102:0| 987| 800 26
95°3| 890 96°5| 930 870/ 920| 995| 102°7| 862 850 778| 850 27
850 | *73:5| *785| *84:5| 852 (*105°0| 96:0| 99:0| 101-5| 1080 92°1 86:0| 28 J
%700 | *730| *86-0 | *86:2| *85:4 | *84-0 | 86+8| 950 96+5| 106:0| 87:0| 890 10
81:5| 830| 820 1111 790| 87-5| 970 99:0| 99:5| 76:0| 805 775 2
*88:0 | *775 [¥103-5 [*101-0| 94°0| 99°0| 959 100:0| 835 86:0|( 930 770 3
*88+2 | *885 | ...... vevee | censee | sesees | e cees | sesnse | sesnee | venenn 4
veees | %800 | *97-5| 115°7| 90-0| 91-0| 87-5| 102-0| 113-3| 1080 72:0| 715 5
*75:0 | *¥853| *83°5| *98+5 %1060 | *82:0 [*102:0| 1055| 105°0 | 112:0| 855 7640 6
855 | *¥90-0| *86:0| *88°0 | *92-0 | *88-5| 92°0| 94-3| 111:7| 92:0| 900 898 7
*(b) *81-5| 870 90°5| *81:3| 87:0| 890 99-0| 1210 77:0| 855| 850 8
%945 | *89-7| *86-0| 94°5| 936 928| 945| 910/ 895| 900 910 90-5 9
*101-5| 930 920| 952| 910/ 934 920/ 940| 1015 91-0f 90-5| 890 10
91°8 ] 840! .teeev | ceveee | verenn | eenene [T RO TR 11
..... . 89:0| 935 9I5| 948| 92:0| 980 1035| 1080 1120 116:6| 81:0| 12
*g81-0| 89+2| 855| 855| 919 103-5| 94:-3| 985| 91-5| 89:0| 870 880| 13
%*86-0 | *74+0| *80°0| *93-0| *86:0| 896, 916 91-0| 87-2| 124-0| 1383 833| 14
585 | *89-0| *99:5| *58:0 | *87:0| 130-5| 1065 | 1575 | 145°5{ 110-0| 1553 106°0| 15 =
*86+0 | *67°5 |*116°4 | *88-0| *92°1 870 880 920/ 99°0| 920, 800 910| 16 \ §
*83.6 | *32:5| *¥69:5| *875| *90°5| 895| 84°0| 890 92:0| 910 900 89-0| 17 =
*755 | ¥88'0 | eevees | veenes | vovaee | conens cor | seeenn | seveen | eeeees O N 18
...... %890 | *85+0 | *89:5| *93-5| 108:0| 880| 935| 96:0| 100-0| 103-0| 880 19
*76+9 | *84:5| *75:5| *79°0| 90-0| 96-0| 102:0| 103°0| 93-0 96-2! 955| 843| 20
*77:8 | *85-0| *86+7 | *87°5| 86:0| 790 80-7| 1180 111-5| 99-0 87°5| 860 21
83:0| 830! 81°0| 89-2| 980| 867 923| 930| 1010 96°5| 82:0| 81:5| 22
*84-8 | *81-0| *85°0| *88:0| 86:0| 87°2| 90-8| 87°0| 1055| 1067| 94:0| 770| 23
*77.6 | *82:0| *90+5 [¥1068| 114:3| 895 126:0| 108:0| 87-5| 120°0| 106-3| 782 24
*113:6| *86°6| .veeve | weenne weevee | eerees | eeseen | eennns veveee | enenen | eeiene | seeene 25
...... *120-5| *85°2| *90-0| 107-5| 916| 87:1| 708| 932| 905 853| 860 26
1180 102:0| 980| 685 1235| 567 116°9| 101-3| 108:9| 906| 558 996 27
#7840 | *74:5| *81-7| *91-0| 88-5| 850| 905| 103°5| 89-5| 1083} 91-7| 800| 28
*70-0 | *64+1| *49-8| 89°5| 74-0| 900 87:5| 928| 134-3| 120:0| 955| 90'5| 29
*69-0 | *06-0| *81-0| 81<7| 96:0| 96:5| 980 91-0| 104-0| 81-3| 850 815 30
*G77 [*+77+5 [*+78°5 [*184-0 | +87-5| 840| 900 837! 1958 (1100 795! 810 31 J

(a) Off Scale West.
MDCCCLVII.

(5) Off Scale East,

31z

+ Magnet vibrating,



6530 MAJOR-GENERAL SABINE ON THE RESULTS OF HOURLY OBSERVATIONS

Point Barrow, 1854; Lat. 71°21' N. Long. 156° 15/ W. Magnetic Declination.
One Scale-division =2"286. Increasing numbers denote increasing Easterly Declination.

Mean
Point Bareow Timel O™ 1h 2 | 3 4h, 5h, 6h, 7, g, 9h, 10%, | 11k
D. sc. div. | sc. div. | sc. div. | se. div. | se. div. | sc. div. | sc. div. | sc. div. | sc. div. | se. div. | sc. div. | sc. div.
S| 74'5 | 850 | 85019149 |[+85%5 | 1825 |1865 | 875 | 857 | 856 | 832 850
2 EOUUUN U ITTUTORN IR cevene | veveen | veeee | eeneee ceere | veenne | eveee | eees
3 1795 | 815 | +87-7| 830 | 828 | 823 | 86:0 | 92°0 | 815 |189:5 | 185:5| 1847
4 816 | 1850 | 86:5| 805 | 825 | 823 | 875 | 852 | 870 | 860 | 848| 850
5 828 | 860 | 878 815 | 860 | 825 | 820 | 852 | 852 | 858 | 850| 830
6 860 | 840 | 82:8| 830 | 826 | 860 | 848 | 840 | 805 | 790 | 88:0| 860
7 850 [+84:3 | 85:0| 830 | 840 | 790 | 785 | 780 | 790 | 850 [+*97-5 [4+*75°0
8 855 | 855 | 1835|1815 | 810 |+858 | 840 | 853 | 846 | 850 | 855| 852
[+ T EOUSUUR IR T [EUURT ENUS ERSUSUOR ENOUUU TURUUI ENOURUUR ROSUNON EPTTTTOU R
10 863 | 990 [+109°0 |+580 | 90-2 | 752 | 558 | 603 | 935 | 71:2 | 40°0| +58°5
11 |{+71:0 {+91:1 | 86-0|+81‘5 | 810 | 847 | 852 | 852 | 890 | 830 | 84:0| 840
12 | 1883 | 895 | 80-0| 810 | 82:0 | 870 | 86:0 | 84:0 | 84:2 | 852 | +79-8 |+144°3
13 846 | 80'5 | 180-3| 850 | 846 | 840 | 850 | 840 | 793 | 842 | 852 852
. 14 [176°0 | 685 | 66°5| 700 | 865 | 800 | 805 | 81:0 | 820 | 845 | 4795| 760
T‘i J lg 870 | 795 | 168-7| 853 | 798 | 862 | 775 | 865 | 878 | 870 | 870| 827
) (T AR REUSIURNN IRTUUTRE RUSUUUPRE ENRUC RSV EUSUUUUIE EURURUR ENSPUUREE EUOUURUT RO RPN
< 17 890 | 865 | 86:0| 875 | 851 | 840 | 855 | 855 | 880 | 815 | 833| 834
18 | 783 | 795 | 80°0| 81-3 | 810 | 825 |+74°7 |t77°56 |164°5 |133-5 | 70-0| 763
19 |194-2 | 184:0 | 1+70°2|184°0 |+78:0 | 1695 | 87:3 |181°6 | 930 |+81:3 |+111:3| 110:7
20 765 | 780 | 84:0|t77:5 | 780 | 79:0 | 823 | 805 | 780 | 840 | 88:0| 852
21 76:0 | 805 | 81-0| 788 | 780 | 850 | 90-0 | 89-7 | 860 | 855 | 86:0| +78:1
22 9140 | 746 | +785| 750 | 770 | 730 | 815 | 835 | 750 | 860 | 733| 870
22 T OUOU VORI VTSN EFTUDOEE RUUSURURN RRURUURI EUSUSURN ISR EURUI EUUUROUNE PTURUTEE EURr
24 1974 | 76°5.| 162:0|163-7 |180°0 |+72:8 | 780 |164°5 | 1738 [+77'3 | 85'8| 640
25 804 | +77-1 | 788 |180°3 |+757 | 793 | 800 | 80-0 | 803 | 810 | +82°5| 800
26 | 180-0 | +77°7 | 1780 |+78'5 [+80-0 | 77°2 |+76+7 |+72:5 | 750 |+710 | +81-3| 680
27 (1930 |168:3 | 1665|1585 | 800 | 845 |+81'9 |+79-3 | 835 | 967 | 85:0| 780
28 1700 | 1777 | 150°0 |+79:0 | 1805 |180-5 | 82:0 | 69°0 | 880 | 950 | 83:5| 870
§g 1887 | 728 | +75°0 1789 |1753 | 810 | 785 | 908 | 675 | 825 | 84:0| 900
! 82:5| 797 | 820| 823 | 780 | 650 | 800 | 830 | 8I'5| 825| 820 | 1745
2 830/ 81-0 | 810| 805 | 810 | 800 | 810 | 730 | 87-0| 168-0|168'4 |+86-0
3 850 829 | 184:3| 86°0 | 81-8 | 810 | 810 | 79:0 | 828| 84:0| 837 | 810
4 81:0| 923 | 9380|1767 | 775 |+77°0 |+81-9 | 850 | 70:0| 985| 693 |t44-5
5 | +755| 795 | 77-0| 810 | 830 | 840 | 830 |+840 | 835| 830| 830 | 830
g | 805| 810 | 81:0| 810 | 82:0 | 827 | 815 | 853 | 840| 825| 848 | 828
8 775 700 | 6900|1775 | 752 | 730 | 1697 | 860 | 176:0| 66-1| 53-8 | 762
9 87:0| 845 | 755| 778 | 788 | 760 | 800 | 80-0 | 828| 739| 860 | 758
10 740 815 | 673 765 | 805 | 790 | 813 |+775 | 69:0| 835|166:1 |+73'3
11 88'0| 802 | 8101785 |+72:5 | 775 | 830 | 820 | 875| 773| 766 | 80-0
12 701 737 | 1755 774 | 790 | 790 | 790 | 81'5 | 85'3| 81:0]| 759 | 723
_1:: 77°5| 793 | 795 79°0 | 81-1 | 81:0 | 810 | 80-0 | 181-3| 80:8| 77:0 | 180-0
) € S (RPORRRN IR EPTUUTUI ESUUUIR RRUUR ENUURU EUUUPUURE EUUURUIS EVCUPUTRN RRSVRUUI EUURUTN BT
K% 15 | 1750|545 [+103-9 | 1965 | 1819 |+89-5 | 486°0 | 860 | 860| 86:0| 843 | 81-0
g < 16 58:0| 680 | +79°8|1886 | 61-5 | 81-5 | 858 | 700 [t102:0| 87:0| 725 | 428
17 72:0| 840 | (a) | (a) (a) | 820 | 80-0 |184:5 | +86:1| 90°0 |+750 | +73°5
18 | 1833 84:0 | 81°0| 810 | 815 | 835 | 840 | 790 | 84:0| 80°5| 810 | 858
19 756 |180°7 | 796 745 | 800 | 79'2 | 72:0 | 79:0 | 164-7| 81'3| 71-0 | 778
20 [+102:0 [ 1727 | 180°0 | 1754 | 1830 | 815 |+80-8 | 78:0 | 810 76°8| 77:0 | 845
21 | ... coviee | neeee | e v | e Lo | v Lo L L |
22 79'5| 84:0 | 82'5|180-5 {1795 | 740 | 805 | 813 | 760| 835| 765 | 730
23 800| 820 | 8221776 | 765 | 780 | 780 | 792 | 805| +73:6| 807 | 730
24 800 770 | 796| 798| 798 | 828 1836 | 820 | 84:0| 785| 793 | 783
25 695 |177:1 | +77°9180:3 | 77:0 | 740 | 774 | 885 | 1765 |+102+5 | +59:0 | +76+0
26 780 735 | 737| 772 | 775 | 674 | 920 | 850 | 793, 833| 838 | 700
27 83:0| 755 | 820 8751836 |180:0 |+77°0 | 848 | 84'3| 86+5| 805 | 850
P22 S UOUE IS ISSUTUR ENUURUNN ENUSURUI ENUPRUR EVUPUUI RUCPDUURE EUUTOUN RUUUPUII VSRR R
29 | 184:0 1787 | 87:0{ 797 | 775 | 790 | 860 | 745 | 84'5| 81-0| 830 | 780
30 89:0| 91+0 | +85°5| 81-0 | 810 | 828 | 86°0 | 750 | 852| 795 | 847 | 80:0
L 31 80-8| 820 | 92:0| 830 | 710 | 885 | 773 | 825 | 787| +80:5| 845 | 860

Observations noted with a =

t Magnet vibrating.

were made when the Aurora was visible.

(a) Unroofing Observatory.




OF THE MAGNETIC DECLINATION AT POINT BARROW.

531

Point Barrow, 1854; Lat.71°21' N. Long. 156° 15' W. Magnetic Declination.

One Scale-division =2'-286.

Increasing numbers denote increasing Easterly Declination.

Mean
12k, 13k, 14h, 15k, 16h, 17k, 18h, 19h, 20h, 21h, 22h, 23k, Point Barrow Time.
sc. div. | sc. div. | sc. div. | sc. div. |se. div.| sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div. | sc. div D.
FHRB27 1T*¥89°8 | vevver | voveee | eevene | vevnee | veenns vee | eeenne [T RS R 1 7
...... 870 87-5| 85'5| 89+6 [+101+5 [+110-7| 94:5| 87-8| 1+90°7| +79:5| 1905 2
850 +87-5| 81+3| 91-5| 915| 880| 98-7| 1918| 97-4| 96:7| 86'0| 875 3
850 820 820 190°0(+97-0| 100°0| 112-2 [+115°0| 1874 | 183:6| 76-7| 84-2 4
84:5| 160-0| 90-0| 86'8| 91:5(+101-7| +88-5| 89:0| 88:0| 890 90:5| 800 5
83:5| 86-0| 87°5| 89:0| 90-3| 89:0| 880| 918 890| 89'0| 880| 850 6
+66°0 [+*81-3 |1*90:5| 88:0| 84*5| 880| 90°7| 92:°0| 897 898| 91:4| 845 7
TH838 [FT*91e5 | cevnve | veeven [ oeenen | veeene | vnevne | evenee | veneen veenes | veeeee | oseneen 8
...... 1831| 87-5| 880| 898| 89:0| 985(1107:0(+136:0| +98:0| 76-5| 80-0 9
*(a) | 170°7| 87-5| 89-2| 860| 100-8 96+5|1103-3| 94'8| +91°0| 84511035 10
+70:'5| 96:5| 1986 880| 88:0| 91-7| .937| 954| 1930 90:5| 895| 860 11
87-5| 85-0| 885| 885| 895| 80-0| 8931102411340 94:3| +87-3| 186:5| 12
850| +86°3| 835 82:2| 84:0| 1985 |+142:0| (&) |+1567-0| (&) |t114:5| +850| 13
1*119-7| 70-7| t96-2| +91-1| 846 83-0| 855| +93-2| 795| 800| 785| 845 14 )
Q15| 1888 vevver | veveee eveva ] cevvne | ovvenne | ovvenee | veenne | nevene | oveenee | oeenens 15 . =
...... +92:5| 87-0| +89:5| 90:0| 90-5| 196-0| 97°0| 96:0| 93-6| 880| 890 16 2‘
82:0| 86°2| 845| 858|850 910 90-0{ 90-0| 903/ 91-0| 86-0| 81:7| 17
*120-7 | 1881 750 | +857 {105:0 [+114-5 [+105°3 [+141:3 [+161-0 () [1136+0| 164-7| 18
vf66'3 +79:1| 1480 | 1+90-0 [+96°0| 100°4| 955| +97°5 [t112:2| +87'5| 180-7| 98:3| 19
+52:3| 72:0| 90°0| +90-5| 87:0| 885| +90+6 [+102-5|1116:0| 96:0| 94:5| 855| 20
+856| 81:5| 80°0| 103-0(113*2 [+121-5| 1020 [+104:0| +97°5| 126°0 |+122'7 | +85:8| 21
T 870 1890 vevvne | vevine | een vee | eeveee | ovenine v vve | oveeenn | veseee | overaee | oeneans 22
...... +61-7| 72:0| (&) [t+79'8t109-3| +49-5| 189'8| +75'9| 855 | 1759 | +75:3| 23
+72:0| 820( 780 180-0+83-5| 87:0| 880 850| 820 81-3| 80:3| 803| 24
+79°5| +70-7| 1819 | 183-0| 88-0| 88:0| 885 87'5[1100:0| 845 +81-5| 81-5| 25
695 620 718 93:0| 84-5| 93-0| 193:0| 97'51124'3| 181-7| 1850 90-0 26
735| t824| 830| 828|91:8| (b) | t80°8| 194°5| +88+5| 188-7 | 195°3 | +854| 2
180-0 | +67-0| 191-5 | +89+5 [+91-0| 84:0| +86+3 |[+108+5 |+103:6 [t126:5| 94-6| 191-7| 28
84°0| 795 | covive | vevvne avneen | vennen | osvenne | oesnenn | oeeveen b oenienn | oveeien oieine 29
...... +44-6 [1106-0 | +98-7 | 83:0| +86:3| 91-0| 89:0| 1883 | 81<5| 4935 91-5| 30 »
+72:0 82:3)| 180-3| 88'3| 99-5 [+126:5 | +94'5| +76:7| 77°5| +87-7| 185:6| 183-0 1 7
| 467°3 | 555 | 1885 | +87+7| 86:0| 97-5| 90-0| +92:0| 89-8| 87:8| 880 852 2
+82:3 | 71-2| +79°1| +97:5| 94:0| 98-0| 98:0| 4885| 88:0| 87-0| 86-8| 880| 3
74°0 785 | 1857 | 727|820 195:3| 194:3| 105°5| 98-7| 1987 | 161-0|+103-0 4
82+5 830! 85°0| 88:0| 868 87-4| 882 870| 863 865|.866| 840 5
83-0 8320 | vevnee | veveen | evenen| serene | oeeneee | veeine | oceeeen | oveeeee | oeerene b oveenns 6
Cveeene | 1893 +85°0| 1855 1878 | 189°0 | +97:0 [+108-0 |$105-7| 937 | 86°1| 978 7
792 | 77°3| t97°1| 1735 Y92:3 11103 +1189 196+0 | 143-0 | 142:0| 1657 91-2 8
667 780 | +86-8| 825| 92:2| 940 935| 97-3[t110-3 11148 | 87:8| 854 9
+91'6 856 | 828| 97-7| 950 898 109°5| 1002 | 137-5| +87°0| +81-6| 93:5| 10
812 815 | 4837 | +75°8| 79:0| 878 | 107'8| 121-5| 112:3| 117-0| 105°0| 76-3| 11
+75°1 81°8| +92:6| 90-0| 860 92:0| 87:5|1102°6 [+101-3| +97:0| 81:0| 760 12
856 68°0 | tvver | veenen [ evnnen | evneee | oeeeene | oveenien | ovreen | oveeeee | e | eeeens 13
...... +44-4| 80:3| 73:3[100:5| (&) | 119°0| +84:7| 120:0 [+100-2| (&) [+161-7| 14
835 81-5| 820| 91°0| 76:0| 750 7141-0| (&) |+163-5 |+119°7 [+127°5| 1228 | 15 KX
665 81:0| +93:3| 62-5| 95°0| 86°5| 104:5| 107-8 | 139+0 |+149°0 |+106-0 +107-0 16 L =
+82:0 | +72'7| 89:0| 80-0| 86:3| 105°5| 107°2| 94-0| 86-5| 825 90'8| 83-0| 17 =
+77:3 | +76:0| 75°0| +89°0|t90°5| 95:0| 100-0| 108:0| 956 |+103:0| 98:5| 78:0| 18
742 81-5| 820| +76:5| 95°0| 95°0| 880 | 1895 [+102:0 1+121-9 | +88°1 90:3| 19
818 840 | coeven ] veniee Jeenene | weeenn | oveenee | eeenne cevene | eveeee | eeeees | oeeaees 20
...... 78'5| 80:0| 81:5| 783| 906| +94:5|1103-5| 4966 | 91-5| 87:0| 840, 21
730 750| +90-7| +80-0| 825 86+8| 111:7| 87:5| 87:1 86+0| 198:3| 86'5| 22
720 89:6| +91-7| 89-3|t+86-3|1101:0+102:0| 194:0| 491-5| 88-0| 87-0| 849| 23
752 81:3| +70:0{ 90:0| 64-5| 1915| 915 1640 (b) | 1755| 176:5| +74°5| 24
850 72:0| 562 73:0| 89°5| 1180| 89:5| 107°0| 120-0| 110-0| 850| 820 25
115°3 825! 91:3| 555|900 87°9| 102:0| 101*6| 105-0| 1083| 79:0| 780| 26.
780 785 | vevvee | veevee Laovenne | voveen | evened | veviee | oveenee | oeviene | v s 27
...... +87:0 | +84:0| 79'5[t81-7| 850, 883 1169 | +857 [+100°3 | +95-0 | +86-5| 28
77°0 837| 82:0( 829| 850| 89041075 950 98:0| 90:5| 895| 850| 29
788 85°0| 82:0{ 84+0| 860 900 91-6|1109-0| 889 87:5| 90-4| 800 30 -
1860 75'2| 94°0| 84:0| 935| 850} 103-4{ 91-0| 850 +77-7| 91-0| 895| 31 }J

+ Magnet vibrating.

(a) Off Scale West.

(b) Off Scale East.




632

MAJOR-GENERAL SABINE ON THE DECLINATION AT POINT BARROW.

Point Barrow, 1854; Lat. 71° 21' N. Long. 156° 15' W, Magnetic Declination.
Increasing numbers denote increasing Easterly Declination.

One Scale-division =2'-286.

Mean h h h h h h h h h 1Y
Point Barrow Time. oh, 1b, 2h, 3h, 4h, 5h, 6h, 7h. 8b, 9h, 10k, 11h,
D. se. div. | sc. div. | sc. div. | se. div. | sc. div. | sc. div. | se. div. | sc. div. | s¢. div. | se¢. div. | se. div. | sc. div.
r 1 84'7| 782| 81:0| 830 8145 80:3| 79'5| 837| 855| 915| 847| 783
2 89'3| 87-3| 865| 833| 81-5| 820| 835| 84-7| 783| 81:3| 827| 817
3 87+0 82:0| 853| t84:3| 765 707 767| 775 7971 t79'3| 82:0| 835
4 | eviie | eeeene | veveee | veeene | veense | evesnn | oeeenne | evenes [ veeees | venees | eeenee | veeens
5 81:5| 80-0 845 82:0| 1807 | 1850 96°3| 92:0| 882| 880| 94:5| 845
6 787 825| 183:3| t84-7| 183:0| 827| 823| 825| 81:3| 84:0| 810 775
7 +81-3| 780 83-0{ 865 77:0| 760 783| 845 855 820 850 1810
-8 785 790 79-3{ 82:8| 814| 755 760 800 807| 850 76:5| 820
9 860 79'5| 795| 81-2| 81+5| 822 792| 81-5| 810 850| 837| 810
10 815 80-2| 790 795| 828 81-2| 825 825 83-1 852| 792 843
) 1 U OO IRTTUROR ECCUUUI IPSTOUIU (RPN TR RN IO I T TTToTt RO RN
12 100°4| 66:2| 731| 180-9 770 | 1570 71-0| 885| 56°0| 77'5| t94:2| 1917
13 92:'5| 792| 800 785 86:8| 86:0| 786| 830| 768 790 828]| 755
. 14 87:8( 960 888| 865! t84-7 82:8| 85'5| 752 82:2| 830 84:5| 840
& 15 1922 | 945| 808| 782 1t79°9| 81:0| 76:5| 830| 79'5| t89:0| 855 1703
.."': 3 16 +755| 100°5 | 186:0| +77:0 | 1830 | 154:6| 95°2| +863| 55°0| +57°0| +61-8| +71-9
17 79°4| t717| 840| 805| 788| 830 81-0| 832| 825| 196°6| 84:6| +86-4
I8 | vevvee | veeene | veveii | viiiee ] oveeeee | veeeee | ovneeie | veiine L oeeeiin ] vviien | oeviene | veeene
19 850 835| 179:0| 825 78:'5| 780| 824| 832 828| 760 800| 800
20 817 | 800 800 795 | 182:5| 79:0| 1808 | 1805 85'4| 848 +78'8| 755
21 795 885 | 1738| 775 780 80-4| 80:2| 835| 830| t73:2| 825 1750
22 90-0 86°5 760 790 840 86:5| 820 790| 84:0| +75'8| 81-0| 1826
23 780 825 750 1751 755 79:0| 820 81-2| 795| 84:0| 850| 7848
24 800 830| 770 795| t77:6| 800| 808| 81:0| 830| 847| 812| 800
27 2 RO TR IETTOO RSO IFSURTO ISRt R ITTUrt I YT ot EESRUN ETT
26 89°5| 800 83:5| 870| 780| 80-2| 785 820 84:0( 700| +72:3| 1567
27 83:0| 820 81:5| 80+5| +80-7| 830 85:5| 86:4| 858| 86°0| 850 835
28 820 710 78:3| t75°7| 1809 | +79:5| 181:5| 83:2| 825 81:8| 834 80-8
29 780 79°0| 78'5| 815 80-0| 815 808| 825/ 800 83:2| 852| 852
L 30 83:5| 850 800, 835| 825 830 81'8| 82:8| 835| 81:5| 184'7| 1815
h h h h h h h Mean
12k, 13h, 14b, 15h, 16h, 17k, 18h, 19h 20h, 21 22h, 23h, Point Barrow Time.
sc. div. | sc. div. | sc.div. | sc.div. | sc.div. | se.div. | sc.div. | sc.div. | sc.div. | sc.div. | sc.div. | sc. div. D.
800 | 925 | 720 | 835 9271 937| 950| t95:3| 900 86:3| 880 862 1 7
84:0 | 780 | 735 | 1810 850 94:3| 973 102°0| 1047| 910 84:5| 84'3 2
825 123 | O O O IOt U U U O MR TTT TN TR 3
ceviee 790 | 805 835 840 837 1825| 850 83:5| 846 806| 813 4
815 | 815 | 890 | 920 99°0 (t101-0 970| 995| 975| 903| 893| 835 5
760 790 81'5 | 820 | 1840 928| 925| 114:0| 1047 935 82:0 | 1803 6
81-0 79-3 795 {1017 88'7| 94°0| 1000/ 91-5| 1930 893| 840| 810 7
832 (1825 | 840 | 905 875 94-2| 102-3| 985| 950| 856 867| 858 8
828 (1796 | 825 855 | t895| 946 950| 920 918 91'8| 898 816 9
782 | 820 | voveee | vovvee | veveee | vevvee | vvviee | veeee | eeeee | veeeee | veenee | eeeeen 10
...... 107-5 | 1848 852 [+110°5| 1016 [+100-4 |[+1157 | 103:2| (a 1785 785 11
160°4 {1085 | 922 | 91-2 | 1000 100:2| 980 | 955| 107-0| 199'5| 186:2| 91-0 12
798 | 684 |1816 | 866 965 87'5| 87-2(t1162(1100-7| 885| 865| 822 13
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