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Womty METEOROLOGICAL TABLES. o . S
% mthe euntrary I'have reason to infer that they are salutary. In Iunz)r
July the temperature qgcasionally rises to the oppressive heat of 92°, but this
es only for a few days at a time, and is terminated by heavy thunder-
rms and drenching rains, which speedily cool the atmosphere to 56° or 60°,
and give new growth to the drooping vegetables. The temperature in the ni
nuch lower than during the day, particularly in the months of August and
Septembet; ani atvery heavy fall of dew takes place.
. The weather in'March is clear and cloudless, and the ice, which in the wmter
M attained a thickness of sixteen inclies, now begins to dissolve, particularly
rockseq gtones, or‘vherever it is affected by radiant heat. Towards the
' ﬁof the month maples are tappe¢ and the sugar harvest commences. Flocks
of Canada geese and various ducks make their appearance about the same
time, and are the harbingers of fine weather. The ice becomes weaker first on
the shoals and rocky places, and ﬁnally disappears, upon an average, on the 24th
of A Pnl The alnus g ‘;zosa and various willows blossom about the middle of
sAprili  The hepatica triloba flowers about the 25th. ,
. From the 1st to the 20th of May potatoes are planted, and cucumbers and
s are usually sown between the 25th and the end of the same month. In
sprmg wheat, oats and barley are committed to the ground. Various
I!lants, such as Viola blanda, Xy Jlosteum, Caulophyllum, Erythronium, &c., blossom
in this month, and about the 19th’musquitoes begin to be troublesome. In the
month of June the t'emperature'nses to 90° in the day, and hea® dews fall in the
hght Towards the end of the month garden peas are fully podded, and the male
ﬂowepof maize spring up. Thelilium philadelphicum blossoms at this time.
xn July and August the weather is usually very sultry and dry. About the
"‘ pginning of the former month the Penstemon pubescens, Rhus typhinum, garden
_melons and cucumbers blossom; and towards the middle of August melons
grown without artificial warmth are ripe, and the wheat and oat harvest com-
ices. Maize is fit for pulling at the end of the month.

‘north, and remain for a time feeding on the berries of various species
. Near the end of the month the frost destroys the cucumber and melon
: W are ,dlg and stored for winter. The forest assumes a variety
: 1ing of October, and about the middle of the month
s pass lo the southward, and their appearance
‘which strips the leaves from the trees. A fall
02
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of‘snow usually occurs about the 25th. About the end Jof the
white fish (‘corregonus albus) are speared by the Indians, :

- November i s usually calmand pleasant when compared with the more 4
precedmg month and at this period a peculiar state of weather occurs, ,wlmh f ”
gnmes of three weeks continuance, and is named the Indian summﬁ
is characterised by a fog or haze rising from the earth or water, through which
the gun is seen obscurely, and there is little or no wind. % ol

* In December the thermometer sinks a few dqz-ees below m sky is & !
cloudy and much snow falls. The hafbour freezes in the begin: mﬁg of &er /
month. In January the thermometer sinks twenty dggrees below, zero, but
have once seen it for a few hours as low as 32° (Janua,ry 1822). The sn
attains a depth of three feet in the woods this month, but the ground mﬂa
s not frozen, nor have I observed it to be so at any time during the wimet
In February the sky is cloudy, and a great fall of snow takes place, and%
is usually a temporary thaw about the end of the month, accompanied by hgrvy
rain and sometimes, by thunder. The winter months in other parts of %W o

4

guishene, and this dlﬂ‘erence may, I think, be attributed to the vicinity of th
‘ _Mountams which skirt Lake Huron, thu‘ty miles to the S.W. of Penetangu
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' ,]:'ﬁhe table of observations on solar radiation, the first coltmn under each
- month, up to the end of April, shows the temperature of the air by the same spirit

* mometer, hung in the shade on the north side of the ‘observatory, which was
18€d in forming the register from which the abstract of the .Meteorological
Jour'l'lal Table L., was taked. The succeeding column exhibits the excess of tem-
- perature 1nd1cated Ey a spiri? thermometer hung on the south side of the
observatory where it was exposed to the rays of the sun. ‘The two thermometers
had spherical bulbs half an inch in diameter, and their scales corresponded very
with each other. The one exposed to the sun was prepared by covering
alb with silk paper, and a pretty thick coat of China ink mixed with

, I considered its excess over the one in the shade to be a measure
orce of solar radiation, which could be readily compared with other

ions ,fbut when the wind blew on the blackened thermometer, the heat *
’ @m its bulb mth a rapidity propomoned to the strength of the




. RN ¥ ":"';f;'

p4 cg,'

K p
» 4 |
ex T # APPENDIX. [No. 1Ty

similar manner to the spirit one, -was inclosed in a square bottle of thin plass,
four inches wide, to protect it from the wind. The excéss of this thermometer
when the sun shone on it, over the mercurial one in the metal cylinders described.
“in page lx. is*registered in the second column of the tables of radiation for
the months of May, July, and August. During May, there is also a third column
fom’h hour, headed ““ Exposed,” which contains the observations made with®
the blackened spirit thermometer used in the preceding months, and which still
remaified suspended on the south side of the observatory; as in the preceding
tables the instances in which the wind blew on the latter thermometer are noted
by an asterisk. The glass bottle no doubt intercepted a portion of the sun’s *
wrays, particularly when they fell obliquely on it; and as the heat it gamed
was continually abstracted by the wind, the observations were, to a certain
extent, inaccurate, but the contrivance was suited to the limited means we
possessed at Fort Franklin. It stood three feet from the ground on the top of a
detached post, and was exposed to all winds.

In the months of October, November, December, and January, the amount of
the solar radiation wa$ noted occasionally only, the cloudy days when there was
little sunshine being omitted ; but in February, March, and April, the obser-
vations were regularly made every hour from sunrise to sunset, and it is ie
highest for each day which is given in Table I. The remark made in page Ix.
of the Appendix, on the uncertainty of the hqur ‘at which the temperatures were
observed in July and August, applies also to the register of solar radiation for
these two months.

The intensity of solar radiation shown by the blackened thermom s
generally greatest. when the sky was of a deep blue colour, and it was not much
affected by scattered clouds, however dense, unless when they passed over the
face of the sun. The temperature produced by the sun’s rays (except when thq
exposed thermometer was cooled by southerly winds) generally increased, ag
might have been expected, gradually from sunrise to noon, and decteuedagau !
to sunset, but on an average the radiation was more powerful in the fo

* than at corresponding altitudes of the sun in the afternoon. It wau\hom
stronger in the spring months when the ground was covered with snow, ihl‘
thesmmermonthswhenthealmudaofthesunwugrwwr kT 1 TN

1 beheve, dependent upon variations in¢ the éleameu of ﬂll atmosphere ;
flnﬁ perhaps  the greater transparency of theau*m% MW the snor
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‘disappears, may be explained somewhat in the following manner. Tn the month

of March, for instance, the sun in the latitude of Fort Franklin has sufficient
power to heat the atmosphere considerably, but the snow then lies unmeltefl on
 the ground, and the temperature sinks very low in the night, frequéntly as low as

itdoes at any time during the winter. The night-cold causes much of the moj

©f the atmosphere to be deposited in the form of hoar frost or rime ; whilst, on
the other hand, the warmth which the air acquires after sunrise renders its solvent
power greater than the slow evaporation from snow, cooled most frequ'ently
below zero, can satisfy. The consequence is that all the haze or mist floating in
the air is completely dissolved shortly after sunrise, and the sky becomes clear

" 1o a degree which is unknown there in the summer, or in any season in more “#
southern latitudes*. The greater haziness of the sky after the sun has passed
the meridian, probably depends in some degree on the currents of air produced
by the heat of the sun mingling portions of the atmosphere at different tem-
peratures.

Inecloudy nights, the blackened thermometers, whether exposed to the air, or

~ sheltered by glass, showed generally the same temperature as the one on the
m side of the observatory; but when there was a clear blue sky, both the
ened thermometers freq.uently indicated lower temperatures, sometimes to

the amount of four degrees.” In the tables of radiation for July and August, the

- mark minus in the second columhs dor two a. m. and eleven p. m. denotes that
the blackened thermometer in’the glass bottle showed a lower temperature than

. 4 the one in the metal cylinders.

! 'some degree connected with the subject of radiation, I may notice in
,‘thn ace, that those who travel over the snow in this country, in the spring,
" experience a sudden sensation of cold in moderately clear weather, just as the
. upper limb of the sun begins to rise above the horizon. This is probably owing

& «uthaﬁm rays of the sun clearing the atmosphere in the way alluded to above,
~ and thereby permitting of greater radiation of heat from objects on the earth’s
: % to the clear blue sky. It is evident that the rays of the rising sun
_ impinging on the clouds, possess the power of heating the atmosphere, before the

uminary is visible from the earth.
~In the summer-time, the power of the sun was perceived to be greatest when
ul 'HM;mwng bvar a decp blue sky, and after a few large

Mmoftho sun’s rays in hghhhtudu;htm
epth of the atmosphere near the poles.
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drops of rain had fallen. When the sun shone out at such times its heazm
very oppressive. : : : ¥ ;»
~ The amount of solar radxa.non shown by Leshes Photometer was regularly
noted in March and May, and occasxonally in the other months, but when t,he i
te ature of the air was low, and the sun bright, the coloured liquid was -
frequently driven entirely out of the limb of the instrument to which the scale is
attached and in twelve different instances in the month of March, the whole of
the hquld was forced into the colourless bulb. Whether this was owing to the
instrument not being calculated for measuring great solar radiation when the tem= ..
perature of the air was very low, or to a defect in its construction attributable to
#* the maker, I am unable to say ; but as the results could only be guessed at, after
the liquid had descendéd below the scale, I have not inserted them in the Tables.-
Iv. May, the liquid in the Photometer seldom -entirely left the stem to which the
scale is applied, and in general, in that month, a degree of its scale corresponded
to a greater number of degrees of the blackefied thermometer than'in March. = &
The effect ‘of the sun in heating the atmosphere in the northern pants of
America, and especxally in the spring, when the accidental changes of temperature
are very small if compared with the morning rise, may be estimated by taking
the mean difference for a number of days between the temperature at sunfise, «
and at two p.. in the shade. These two periods, in fact, correspond, particularly - ,,,,
in the spring months, almost uniformly with the extreme temperatures of the - 3
twenty-four hours, and accordingly a comparison¢of the daily range of tempe-
rature in more southern latitudes with that shown by the Meteorological Tables
to exist at Fort Franklin, will corroborate some of the preceding statements %ﬁ i
the greater solai' radiation in high northern latitudes, consequent, as I have
inferred, on the state of the atmosphere*. The heat which the atmosphem. e
aoqmres in the day-time is not, however, exactly commensurate with the power
the sun’s rays indicated by a blackened thermometer, “for the air must doubtl
frequently acquire heat from the clouds which intercept the sun’s rays in t
progress to the thermometer.  When the whole ground is deeply covered «
- snow, it is evident that no heat can be communicated from the ea,rth mw whose
temperature exceeds 32°. o
The highest peak of a chain of hills, distant about forty. mﬂe& ﬁm »Ben
~ was visible in clear weather, and i in pamcular states of the ¢

% Inthe mxe of the progress of the seasons at Fort l'\'anklin tlme is a @ |
e mean difference between the temperature at sunrise and two 2.
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ervations made by Captain Ba.ck an h’“
on,mth the thermometer sheltered fromﬂmd by
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October, 1826. || November. December. || January, 1827. || February.
Tchpmtnm Exoess of || Temperature | Excess of || Temperature .Exuen of Tumpentnro A'Exeealof Tmﬁpontura Excess of |
& & in‘ Temper. in Temper. in Temper. m Temper, in Temper.
a h‘u‘s"“hmsm theshade. |intheSun.f| the shade, [intheSun.| the shade. |in theSun || the shade, [in theSun || fhe}
- e -
1* AR S % 4145 | 280 || — 425 | 230 || —d90 | 20:0
| i i +112 | 08 —897 [*90f —~ 80| 50 |
aill . o .o |I'+220]| 225 —180| 45 —121 | 82|
4 i % —27:0 |{* 60 || — 170 | 180
5N . -« — 60| 40 —24% [* 4] §| — 214 |*17:3
5l .. J bigge il — 13011001 —3860 | 42| —198] 158
I T 4+ 50| 80| —211 |*45| —150| 25 —19:8| 66
o5 e S A ¢ 4 70 |* 40| —228| 14014 .... ah — 225 | 8040
9 <o fl = 55| 850 | —32:8 | 208 ®o00| 70| =160 .25-6
rlo iy +105 (* 25 ... £ 21 =175 14:0
11| #3818 | 1504 4+ 20| 26| .... 24 — 285 | 125 | =202 | 185
gt : E :
q12) +81I'T| 20| — 85| 810 || — 94| 64| —325 | 270 || — 260 | 470
1 1 S ok - 50| 235 — 65 |™ 20} .... Ny + 95
14 +250| 285 — 90| 215 .... oo | =1601" 82 '+ 41

02 4 4 20| 205 || — 50| 160 e, o + 275
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FRANKLIN, Lat. 65° 12’ N., Lon. 125°12 W., 1825—6. °
i » » .
May. ﬁ July. August. 4
T ature of {| Temperature | Excess of || Temperatare | Excess of || Temperature Exoe:nof ks
e ' in. Temper. in Temper, in Temper, 5
L MR : : G 5
NM the shade. fin theSun.|| the shade. |in theSun.|| the shade. [intheSun)| 2 o
1 b s i
+ 80 430§ enn | 4. e oo |l +520] 190 |f 1 *
i | «
00 230 .. o P - + 530 | 320 | 2 MNP SR
M, i Nore.~~In this Table all the Observations
""’"ls'a-‘ 843 e s vor es |°+ 580 | 42:0 3 up to the end of April were made with
& 70 265 ) .0 e R = + 57:0 | 3840 4 | two Spirit Thermometers, one hung in the
4 ik . . shade, three feet from the ground, on the
4 73| 409 | +350 | 425 s ﬁ .o + 645 | 355 | 5| north side of the Observatory ; the: gther
| it X ,_44.3 + 440 | 495 St re +61'1 | 370 6 .d.mng on the south nidel of the same build-
A g ) ! ing, and at an equal height from the ground.

| =~ 95| 805 || + 430 | 470 T .n + 640 | 384 7 |l The bulb of the latter was coated with |
‘4 501 o . . . p silk paper, blackened with a mixture

| +~n 50, 270 ) + ?8 . ; op S ¥ i oo B of China-ink and indigo, The second
B 1‘9 1 140 +"0 2000 || + 515 | 2@ | + 690 | 350 9 || column under each month contains the

4880 [ 310 | 4390 | 205 | + 450 | 35 | 4740 | 555 | 10 | exesoly Trmemrio e i

i +38301 860 || + 450 | 84'0 | 4+ 550 | 150 || + 657 | 320 || 11 ;ln May, July, and dAug:s:eMercm:i:‘l
Ao L 4 ¥ § o o . . . hermometers were used, and the one wit

: +”‘8 ’ 83 | + 87, 5 46'5 + 500 275 + 500 40 |12 the blackened bulb was protected from the

|+ 2000 (%208 || +39'2 | 388 || 4645 | 310 || 4+ H0'0 80 || 13 || wind by a glass bottle, and the other one.

¢ radiant heat by being i

1 #1290 (% 4% | +470 | 870 | 4560 | 30 | 4555 | 115 | 14| ST (o bvms linder, us deserbed

" ?’”.o \«!Il'i-‘s‘ + 40°0 | 410 || + 595 L 335 | 4 560 4'0 || 15 [ inpagelx of the Notice annexed to the

T B e " : » Meteorological Journal.

i %3‘1}0 402 || + 470 | 420 || + 63‘.0 350 || 4533 | 11'7 |16 The greatest excess of the blackened
(9140 1 49 ‘. . . . 01 160 Thermometer observed each day is re-
+2l0 425 +500 | 390 || + 665 | 335 || + 47 T codedin Ghis Takle, buk she Obeervations

1 33:0: | 4460 | 6°0 || 18 || are given for each hour in the months of
855 | 4 530 | 160 § 19 | May,July and August, in Tables ITLand TV, ¢
140 | +505 | 55 |20 0 T :lr::te:::lo’;::or::;:‘:r.ﬁ.{
140 || + 5100 | 81'0 || 21 it
31:0 || + 480 | 360 || 22 i
885 || + 51'5 | 26'0 |23
835 || 4 530 | 36'0 || 24 ,
340 || + 565 | 415 |25 . ¢
4685 | 385 || +595 | 335 |26
+ 647 | 380 || 27
N 3 1
e .v-tv“'o 855 || 28
4670 | 317 |20
160 |30
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At5 AM. At 8 AM. At 9 AM. At10 AM. At 1LAM, At Noon. *
sver. | et | Tempe, | oot | Temper | (B | rpmpet | Brcol e |, Hxomtt Temper: | i,
in in the Sunshine. in in the Sunshine. in in the Sunshine, in in the Sunshine. in in the Sunshine, in the ﬁuahmg
shade,| ————————— || the shade. the shade, the shade the shade. mma—-ﬂ-‘
curial | Shel- [Expoud. Mercurial | Shel. | Exposed. {[Mercurial| Shel- ,Expoud, Mercurial | Shel- | Exposed. ||Mercurial | Shel- | Exposed. Mercurinl -ﬂlul- Exposed,
. ar.i gpuie, || - Toer | SO | punte, | Moo P e [ Toen e Ther. | Glen | mpuee, || Then JSmell o
« Y - ¥ o
T51.. %80 [4245) .. |* 00 [4282 * 04 | 4292 * 03 [[429'8
2015, |*%15 || 22|-.. |[*34]| 265 * ol || 280 * 00 | 280
80fw | 25 120f.. | 819 150|.. | 175 || 180].. | 320 170} ..
15| 2:0|* 15 || 100[100/* 7:0 | 130(885(*18:0 || 150|85-8|*155 || 160|420
35 40|* 1:0 | 800|170/ * 80 || 81'5[195|* 65| 82:1|250|* 74 || 830|885
¥51 30| 09 || 850|87°0/*18'5 | 370 (82:5(%20:0 || 390 |42-0|*222 || 40:0|44-0
0| 25 * 00 36'0 {370/ *185 i 390 [ 32:0 %225 370 | 88-5| *190 400 41&
0| 10{ 00 || 330{33:0/*24:0 | 825 |31:3(*283 || ‘36:3%30-3|*25'5 || 8804007
‘5] 00| 00| 200| 85] 60| 302[108| 74 | 320|12:0] ‘82| 820|120
0| 00| 00| 200| 80| 40 804|146 1100 825|175 125 | 846|229
5 10/ 20 || 300|835 *175 | * 880 33:0|*26:0 | 89:0|26-0|*12:0 || 440|280
0f 20| 00 36:0 [ 120/ * 90 || 880/29:0|*160 386 | 38-2| *15°2 36°5 | 400
5/210|% 00 || 39-2|88:8| 428 || 41'0360|*145 || 41:0|3830/%90 || 440|870
2115|156 || 422(250| 124 | 45°0(80-0| 250 | 472 |3es| 228 || 470|870
5| 50| 00| 860{17:0{* 30| 880(200/* 60 || 863| 50|* o-o# 398 292
11225|% 100 || 88-9(13:1|* 27 || 41:0(20-0|* 85 || 43'0|40:0|*14:0 || 450|400
M 12:6 * 15 || 43:0[13:3(* 80 | 48:0(150| 158 || 48'|86:0/*17°0 || 495|870
\25] 05| 888| 62| 47| 85| 25* 00 || sl sof* 00| s70| 50
55/ 20| 850[240/ 02| 862200 810 | 40-0|280| 275 || 44:0{89:0
. 80|* 50| 81°0| 85| 52| 381'6| s0| 58| 320[150| 70 830[17°0
[100] 07 { 860|150|*100 | 380|205|*11°0 | 895|370|*180 | 890|820
4 88:0| 90[* 3:0 | 42:0{180[* 7-0 | 42:0|22:0* 90 || 46:0{20-0
¥ 00§l 420} 80| 60| 430| 88| 52 | 440[100|* 6:0 || 420|120
[ * 00 || 40-0{300|*120 | 40-3|29-0{*107 | 43:0|255|*170 || 46:2{028|
; m\ 490|240 * 90 | 500|27:0|*100 || 48:0]29-0|*100 | 460|80°0*1
20:0\ % 474|856 *184 || 50°0|280|*14:0 || 51:0|832:0|*160 '
po| 00| 466| 90| 50 | 466|134 92 | 498300/ 130
40|04 | 450{360|*150 | 450|250(*100 | 460|320 *12:0
20|* 00 | 480|120|® 20 | 500 (200|* 80 | 50 198|%
|| 485|205 167 || 430 280/ *130 | 460|200 * 6:0
- 58'8(217|% 62 | 61°0]82:0{*14:0 || 450|230
ssr0| ; :
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t2EM. | flg  At3PM. At4 P.M. At 5 PM. At 6 P.M.
i el e R o R o eI O
: ,M‘ Exposed. ::r;:::l Shel- | Exposed. »::::::: Shel- | Exposed ;il::s-h"del‘ shel. | B :Il:r.e?del 8
sﬁé’l.'r o '“‘"‘ o Spirit. || Ther. oo | spisit | Ther. 'a'iid ":::n.' ‘r"':u :;Ef P:::;d “: ‘l.;:::r.;‘ Esx:r:d ; E
L +2001.. | .. {4290f .. 1* 00 [[+202|.. [* 00 |[+204|.. [* 26 |+283|.. | * 32 1
el 2000, . |l 274fl.. |* 60 2500]". | .. T N R 220|.. ] .. % 2
ce A0l . * 60| 180 @0 fiitrel .. (80l 106{..°] 1400 .. | .. |8
0 fl 21:01800/* 80 | 22:0|25:0\* 604 200|200 40 | 205|18:5|* 35 l 200 .. I
95 || 87°0(84:0{*28:0 | 86:0|26:0* 80 || 850|265 *100 | 848|21:8]* 50 | 846/170) 00l 5
1 45'0148:0|*22:2 | 480(40'5/%19:0 || 440|360 *14°0 || 43-2|80'6|* 82 | 425|275* 25 | 6
| 43'8143°7|*182 | 48:0{88:0|*17°0 || 44-0 (870 *150 || 456|820|*120 | 44-0|60|* 15 || 7
880 820 QGH 86:689°0| *21'64 W3 |384|*17-7 | B4:0(28:0*142 | 343|247|* 00 || B
84'0| 86/ 75| 84'0[105| 80| 830[110| 85| 880| 50| 35’ 845 55/ 35f 9
[l 40:0(240{ 800 | 41:3(253| 280 | 41-2231| 238 || 409 198 173 ‘ 390104 90 | 10
|l 450|280 180 | 460200, 70| 430 170 90| %40l/202| 99| 440(150| 30 |1

bi46:5(*16:0 || 890140-0/*200 | 400 (86:5(*165 || 40-0 (825 *12:0 || 40-0{30-0 *100 | 400|237 |* 05 | 1
5% 75|l 440(83:0[*190 | 410|18%|*100 | 407 183]% g0 | 400[160{* 40 | 400|145|* 40 |18
0| 320% 482 (3¢:3| 363 | 4s0(360| 837 | 417(208 %180 | 42:0(831°0/*105 | 39-4|205(* 06 | 14
2 -‘.*.75*2"‘ 4101390 *130 430 30'3"10'0 40°0 [22°0* 50 || 41°0({21'5/* 65 || 410/290{% 20 | 1!
0{*15:8 || 47:5(37°5| 85 | 495|143 131 | 492 833:8|*183 | 48:0(31:0{*110 | 47:0{27:0|* 18
#190 | 501 [20:0|* 76 | 51'6/225(* 95 || 490|180 vo | 490|.. | .. | 490| s0[* 15
#20( 840| 50/* 10| 350/ 90/* 20| 72| 28 20| 366| 70/* 00 | 360| 50/* 00
5(145|* 41 | 885(165(* 40 || 430/12:0{* 70 | 427| 97|* 88 | 40:0| 30/* 10
20| 120 | 360| 86| 86| 860| 60| 60| 60| 40| 20 | 360| 00| 00
1% 40 | 400(200* 0:0 f 41°020:0|* 00 || 885| 70|* 1'5 | 90| 40/ 00
0 *20:6 | 460 |875*140 || 460 83:0|*14°0 | 460300 *106 | 41'5[19°0 ..
ik 43:0 |17:0|* 4°0 || 44:0 | 16'6|* 40 || 440250 * 55 | 410|130 * 17
87:1{*11'2 || 500{32:0 *11'3 | 48:0/20:0|* 6:0 | 46:0 2%»’ 10
#1590 || 53:6/17-4|* 38 || 504 |14:6|* 46 | 41'5| 25* 17
456/ 179|* 044 | 530| 7-0|* 20 | 51:2| 20/ 10
608 240! 105 || 510|290 * 30 | 50:4|200| 00
450 81-0| *100 | 465|270/ * 6:0 | 480|210 %o |
| 50| 30| 560| 30| 18| 530} 15
0| 9:0[* 40 [ 460| 00[* 40 | 440| 64|
68[* 00 | 47°0] 60(* 00 | 420| 30|

e




- |
. .' % o
. * . € .
4 At 5 AM. At 8 AM, At 9 AM. A‘t 10 A M.
Y Excess of * Excess of - Ixeeu‘ol'

2| Temper. | tlackened Ther, || TePCT: | \lackened Ther. || TemPer: | yyiniened Ther. || Tempers | yiackened Ther.
i in in the Sunshine. in in the Sunshine. in in the Sunshine. in in the Sunshine.

t ‘ e shude, , r".-l.mh theshade. l the shade,

iMercurial | Shel- | Exposed. |[Mercurial | Shel. | Exposed. |[Mercurial| Shel. | Exposed. | Mercurial | Shel- | Exposed.
Mher. G| spie || Ther | Sion | spine, || Ther 'fr':f" spirie” || T | SRR | g

.! : - . v “.E..'

LS L) J 730 [ HR245) .. 1% 00 (4282 L. (%04 4202 . [* 0B 4298 .. | . 4R8B[.0 |* 05
220f .. |* 15| 242|.. [*34| 265|.. [*o1| Bs0{.. [*oof 280|.. | .. | 288).. {*s0

o . s,
80 . | 251 120).. | 819 150f.. | 175 | 180f.. | 320 170f.. | .. 100850 X

® 15 e-oF* I'5 || 10001100\ * 7:0 || 18038'5|*130 || 15°0|850|*155 || 16°0|42:0|*17:0 (el ao-s‘“"_'z*‘e"h'
285 40(* 10| 800[17:0|* 80 || 81'5{195(* 65 | 821 {250|% 7.4 | 83:0|885*190 | 85:0]425 *205
25( 3:0(% 09 || 850)87°0| *18 || 37°032:5(*200 || 890 |42:0|*222 || 40:0|44-0|*26:0 || 425|455 (*287
| *00 || 360[37-0{*135 | 890 (32:0|*22:5 | 87:0|88'5/*19%0 || 40°0[41'6/*20'6 || 42'8|46:2|*229
00 || 830830{*240 || 825|813 *288 ﬁs-Aso-s *25'5 39'0“"40 320 sc‘cw--o *250
00 || 200| 851 60| 302108 74 || 82:0({12:0| ‘82| 820{12:0] 90| 832{11-8] 98
00 || 290f 80/ 40 [ 804|146 110 | 32:5|17:5| 12:5 || 84'6[22-0| 287 || 80:0|89%5| 20|
20 || 80°0|83'5 *17'5 | “ 880380/ *26:0 | 89-0|26-0/*12:0 || 44:0|280| 240.| 42-0|230|* ¢4
] 00 || 860[12:0/* 0:0 | 380(200|*160 | 86:6|382[*152 || 865|400 *16'5 || 86'6 332 | %107
210/ * 00 | 392(88'8| 428 || 41'036:0(*14'5 | 41:0|83:0|*90 | 44-0(87-0|*12:5 | 46°0 |88:04*13]
(15| 15 || 4221250| 124 | 450 (800 250 | 472 |30 22'8 + 470 [87°0| 286 || 4470 av-ﬂt
5/ 50| 00 || 360[17:0{* 30 | 380 200|* 60 | 363| 50| 00 Sv8|202/* 5g 40:0 {410 "165
01225/ % 1°0 || 889 (131 * 27 | 41:0/200|* 85 || 43:0|40:0[*14-0 || 45:0{40:0(*16:0 || 450 |87:0|*150
126] *1'5 || 43:0(18:3|* 80 | 430|150 163 || 48'0(36-0[*17:0 || 49'5|37:0 *170 | 510|883 '
| 25| o5 sss| 62 47| 875 25(* 00| 32| so{* 00| sr0| 50* 10| 860|
| 55) 20| 850[240| 02| 862200 31°0 | 400[280| 275 || 44:0(890| 314 0
| 80|* 50l 810| 85 52| B81'5| 80| 58 32:0(150[ 70| 830(170] 85|
86:0 150/ *100 || 38'0(205(*11°0 | 89'5|37-9|*18:0 || 89-0|82°0
880 | 9°0/* 80 | 420(180|* 70 | 42:0{22:0|* 00 | 46:0{20:0 *
|| 420 80| 60| 430 8| 52| 4s0|100|* 60| 42:0[12:0/*
400|300\ *12:0 | 403|290 %197 || 43:0|255| ¥17:0 || 462|225/ *
_ 490|240 ™ 90 | 50°0 [27-0{*10°0 [ 48'029-0|*11'0
| 474(85:6/*13:4 | 500|280 *14:0 | 510 |32:0| *16:0
' 2l
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e ; P “ *  ON SOLAR RADIATION. e
v n R R s ‘

d e . Y ol .. 2
ﬁlvmmm:;m,.m:un.u FORT FRANKEIN. i i

i . H A 2 .
1PM. Atzw .L - At3 P.M. At 4 P.M. At5 PM. At 6 P.M.
_Thwi“- WIM Exposed ‘?.-h:h‘ Shel- | Exposed. :«t::: Shel- | Exposed \(1:::::?1 ! ;ll-:;:ud; Shel- | E

i %}}.' spid;‘ 5 ﬁ)‘('::' S;ix:il. “"; ‘i’:} Spirit, || Ther. tﬁid :::iz.' - The. %1?5\(-‘ h:::: Th:' eer ;:: ‘ E
g -
R | %3 _+29"0 " +29:0 * 00 [|[4+292] .. [* 00 [4294 * 9.6 '+28'5‘ . [ *82] 1
S | @l eeok. | .. | oral.. |*eof 250f%. | .. [ 23 | 220 1 2
| ol a9l (*e0 | 180f .. [* 50| 17o|.. [*so 105]..| .. | 140 .. 1 s}
1840/ %100 || 210 (80:0|* 80 | 22:0(250* 604 200(200(* 40 | 205[135(* 35| 200{ .. | .. || 4}
%5 *95 || 370|840 *28:0 - 86:0{26:0* 80 || 350/265(*100 | 848|218* 50| 846[170, 00| 5
4’9-5 *20:0 || 450 |43:0| ¥22-2 \ 43:0 405 *190 || 44:0|36:0|*14-0 || 432 |80'8|* 82 | 425|275 * 25 || 6
47°0(*20°1 || 48'8|487|*182 | 43:0(38:0{*17:0 || 44:0/87-0|*150 | 456|82:0|*120 | 440|f0|* 15 || 7}
4 890|*2164 W3 (354 *177 | 840|250|*142 | 848|247|% 00 || B
7 105| 80| 830[110| &5 880| 50| 35’ 845 55 35 9
253| 280 | 412|231 238 | 409|198 173 | 89:0/104| 90 |10
2000 70| 430/170| 90| %40|202 9-9% as0/150) 80 [nfl
86'5|*165 || 400 82:5/*12:0 | 40-0|80-0|*100 || 40-0{237|* 0'5 {12
18%[%10:0 || 407 |183(* g0 | 40-0|16:0|* 4-0 | 40-0[14'5|* 4-0 |18
36'(# 8)7 || 417/2908/*18:0 | 42:0(81:0|*10-5 | 89:4[295|* 06 || 14
80°0[*100 || 400220\ * 50 || 41:0|215(® 65 | 41:0/200/% 20 |15
14-3| 134 || 49-2(33:8|*13:3 || 48-0{81-0|*110 | 47-0|27-0|* 1'8 | 168
5{225(* 95| 490(130| b0 400|.. | .. | 490| 80* 15 |17
9:0/* 20| 387:2| 28 20| 36:6] 70/* 00 | 360| 50/% 00 |1
165* 40 || 430|120(* 70| 427| o7|* 38| 4d0] 30|* 10 |19
86| 86| 360 60| 60| 360 40| 20 | 8360/ 00| 00 |2
2000(* 00 || 410(20°0|* 000 | 885| 7:0|* 1'5 | 39:0| 4:0,* 00 |2
87:5*14°0 || 46:0/830(*14:0 | 46:0/30-0|*106 | 41'5{190| .
17°0|* 40 | 440 |16:5]* 40 | 440[250* 55 | 41:0{13%0 * 17
87:1/™12 | 500 /820|[™11'3 | 480{200(* 60 | 46:0 2@6# 10
81:0/"150 | 53617-4* 38 | 504]146|® 46| 415| 25/* 17
0| *16:0 | 1* 04| 530| T0|* 20| 512} 20{ 10
' 105 [ 510200 (* 30 | 504|200, 00
’ *10°0 | 465 [27°0* 60 | 480|2m0| o
80| 560[ 30/ 18| 530| 15| 24
* 40| 460| 9:0(* mw;;;m 64" 1
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OBSERVATIONS ON SOLAR RADIATION, IN JULY, 1826, AT FORT

3 -

el AMRAM. || AtSAM. || At11AM. | At2PM. | At5PM. || At8PM. [ At1ILP

Temper. Temper. {Excess of {| Temper, | Excess of || Temper. | Excoss of || Temper. | Excess of {| Temper. | Excess of ||
b R in Temper. in Temper. in Temper. in Temper. | in | Temper,
g “t\- Shade, lﬁoShub.hﬂa San.||the Shade.[in the San,{|the Shade.lin the Sun |{the Shade [in the Sun.|ithe Shade. in the Sun.
Y % ‘ .
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Nim“ e * ™ ON SOLAR RADIATION. T
s x : . =
A G t # 2 .
‘i‘i ) TABLE 1V. -
¢ OMER’VATIONS ON SOLAR RADIATION TN AUGUST, 1826, AT FORT FRANKLIN.
) ‘- ¢ . -
5 CAL2 AM. 11 At8AM. || AtILAM. §f At2PM. ||'At5PM. |[ At8PM. || Acl1PM. |°
‘ Temper. Temper. | Exocess of || Temper, lExem of || Temper. | Excess of {{ Temper. | Excess of || Tempor. [Excess of || Temper.
g £ in Temper. in Temper, in Temper. in Temper. in Temper, in
& |[the Shade. thesh‘dgintbolnn the Shade. /inthe San ||the Shade. fin the Sun ||the Shade. lin the Sun.|[the Shade. in the Sun.||the Shade.
1 | 460 -1:0 || 510 | 160 || 520 | 190 | 57| 78 480 80| 40| 10| 395 | 505
2 || 380} 10 }| 480} 300 || 57°0 | 290 f| 530 | 320 || 460 | 220 | 440 | 60 || 840 | -1-0
3 || 835 | ~1'5}| 51:0 | 320 || 54°0:| 22:0 [ 580 [ 42:0. 540| 80| 515 | 15[ 510| 00
4 || 440 | -10 530 | 380 || 570 | 310 | 560 335 || 535 | 210 || 520 | 10 490 | -1:0
5l 470 | 10 || 535 | 325 | 645 | 855 | 630 | 810 || 600 | 20-0 || 580 | -10 || 510 | 10
6 || 480 | -1:0 || 61:0 | 3%0 | 650 | 370 || 680 | 347 || 565 | 250 || 505 | 15| 430 | -10
7 || 425 | -05 | G0 [32:0 | 640 | 384 fl 590 | 270 || 570 | 10 520| 00 460 -10
8 *4 0” -1'0 57'0 32°0 || 630 35'()q 63:0 | 305 565 75 b35 10 | 620 | -05
EQ» 620 05 || 675 | 325 || 690 | 350 | 630/ 295 || 550 1%'0 5015 00 || 640 | =20
10 615 { 05 | 660 | 310 740 | 355 || 630 210 || o5 95 )l 495 | -0'5 600 | =20
.:1.1‘ 506 =15 | 630 | 265 | 657 | 320 710 260 || 660 60 || 615 00 70 00
124 555 | 00| 510 10| 505 | 20| s00| 20| s00| 40 500( 00 490 -10
A3l 485 | -1:0 [| 495 | 85 || 500 |" 80 || 580 [ 70|l 580 60 |f 520 | 25| 485 | -1
14f| 480 {* 00 || 515 | 100 [|w55 | {15 || 570 | 70 || 520 10 80| o3| 475 -03
15| 465 -0'5 || 520 | 30|l 5301 30 560| 40| 545| 20/ 510| 00| 480 | -15
{16{f 500 { ~-10 || 51°0 | 40 | 533 | 117 470 | 110 || 465 | 40 || 460| 00 || 455 | -05
171 480 | 00 || 450 | 45 470 | 160 | 450 | 70 || 445 | 5 a15| ool 420|-10]
18| 425 | ~1'5 (| 435 | 80| 460 60|l 435| 45| 470 | 30 |[>450| 00 445 00
19| 485 0| 40|l 485 | 95 530 [ 160 | 520 | 110 | 515 oo 495 | oof
2 80| 505 | 55 510| 50 480 | 25 460 00| 450 | -05 ]
» 0 | 125 || 5077 | 117 || 510 | 810 || 48:0 | 220 | 41-0 | -0'5 || 850 | -05 |
] 150 || 48:0 | 360 || 470 | 330 || 440 { 45| 420 00| 420 00}
| 7511 520 | 280 || 51'5 | 260 || 510 | 250 || 450 | -05 so:h-lo 7
22:0 580 | 150 || 555 | 17:0 || 500 | @0 oo |
600 | 40°0 |(+57'5 | 340 || 510 | 285 *s -05 L
580 | 2600 || 480 | 120 || 425 | -0'5 -05)
647 | 880 || 51'5 | 345 [[9455 | 00 ”‘f -wol
8355 || 500 | 275 || 425 | 190 -12 7
| 810 || 600 | 140 | 555'-3- -'?‘ bs-o | -0l
0| &0 535 | 160 "5;0! -»?m* ool
60- Jf?lﬁl | 530 | lgcq‘;; .;4‘.'# |
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TABLE V. TABLE OF SOLAR RADIATION, extracted fmma

Sept. 1826. November. December. Jan. 1857.
Temperatare | Excess of | Temperature | Excessof || Temperature | Excess.of {| Temperature | Excess of
Day. in Temper, in Tewper. in Temper. || in Temper.
the Shade. [in theSun,| theShade. |intheSun|| the Shade, in!heSnmI the Shade, |in the Sun. ist the Sun.
P g
1 +540| 95|~ 10| 170 (| + 86| 2114 ] - 25 15 | - 850 350
2 Il +30( 50| - 20| 280+ 85| 45 1 - 210 15| - 28| 838
8 || +360| 50~ 80| 85 - 02| 4bf - 432 | 90| - 855 | 270
4 {|+430| 320|109 47) - 684 180 - 403 | 202 || - 42:0 | 490
5. +548] 882| - 50| 130 + 20| 28| -328| s - 485 465 b ﬂ?‘
6 | +608| 302 - 68| 98| + 20| 115 ~222| 32| - 4881 470
T |+ 650|205 - 120 20| + 20, 200 - 155 32| - 4504 400 ’
8 |+ 415|871 |- 50| 50| + 805 155 | - 250 | W8 | - 400 -890 by
9 { +470 | 880 |- 60| 68| +140] 205] - 215 | 220 | - d60| 60
10 || + 445 | 4I'3 [~ 152 | 227 || + 17°0 | 85 !"-— 26| 24 -800| 65| " .
1L Jl+ 545|837 <170 805 + 52| 38 ! - 365 | 175 - 1988 | 21'8
12 || +850]| 90 00| 40| - 70| 44| - 232 944 - 280 510
138 [+418]212|- 70| 40f - 90| 20| - 28| 233{ - 1P| 68
14 |+ 5183824~ 90| 48( - 90| 58| -280| 3¢0{ - 12:6 | 486 :
15 || + 460 | 400 | - 198 | 38| - 98| 23| -100| 40 - v2| 894
16 1 +448| 80| -188] 78 - 25| 40| + 250 | 108 - 45| 485
17 |l +8%0] 100|- 35| 75{ ~235| ws5| -182| 7l - 62] 87}
184l +200] 00[- 10| 40 -185| 0| -378| 8| - a5
19 || +810| 420 - 142|202 -275| 30| -162| 40| + 140
20 || + 842 833 |- 146| 60| - 190 | 25| -126:0| 860 || + 128
21 & o l+ 80 80| - d05 | 106 - 180 | 120 | -
92 520 | 288 + 55| 88| - 230 29| - 12 SI*AT =3
28 |[+570| 280 |- 68| 98l - 402| 85| - 110 | 305
24 |l +510( 210|+ 48| 38| -245| 22| - 82 :
b3 35'8 ; :
26
27
28
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ON SBLAR RADIATION.

—

lnmmtu. at ] Fort Franklin in 1826—7 ; showing the Greatest Excess of Temperature indicated

the th.m tho.tby a Thermometer shaded by Metal Cylinders. e
r . Ech. April. May.
‘pnlhn Exoess of || Temperature [ Excess of || Temperature | Excess of
in Temper. ||°  in Temper. in Temper. || D
|| the Shade. |in theSan.|| the Shade. [intheSun.|| the Shade. {in the Sun.
s »
|- 200 510 | = 2:5.| 700 || + 568 | 372 N
1-172| 84| - 05| 635 | + 545 {*360 2
4 -160| 489 || + 40| 285 | + 590 [ 895 3
1 - 160 | 440 00 | 356 | + 505 | 270 4 Norg.—The Observations recorded in this
9 { - 45| 465 || + 15 : 595 || + 373 | 317 5 Table were made by Captain Back and Lieut.
4+ 30| 458 | - 52| 580 | + 870 | 230 6 Kendall, with the apparatus used by me in
. I May, and by Mr. Dease in July and Augdbt
, + 85| 535 || - 42| 662 | + 400 | 170 o7 of the preceding year,—namely, a Ther-
+ 45 5l'ﬁ - 82| 582 | + 2442 | 228 8 mometer having its bulb covered with thin
X + 21:0 | 450 || + 75| 625 [ + 142 | 878 9 pl:er‘,‘ lv‘llck:nfed wi:.hChin. ink u:: indigo,
: : ¢ . : and sheltered from the wind by a thin glass
+ 119 240 ) + 86| 484 | + 210 | 450 10 bottle: and a Thermometer protected from
+ 17:0 | 6801 + 164 | 54'8 | + 238 | 502 11 || Tadiation By two metal cylinders. From
vl + 155 | 6000 || + 112 58;8 + 842 | 882 12 November ::dthe en:“o; Ap;il the Ther;
o . z ; d y mometers used were filled with spirit, an
+ .40 490 || + 1900 | 6005 + 852 | 310 3 in that respect differed from those used
4+ 20| 430 || + 162 | 631 +’28'0 265 14 the preceding spring which were Mercurial
+ 60| 200 + 187 | 613 | + 495 | 817 15 ones; but on the 29th of April the Spirit
Thermometer in the sunshine was replaced
14 20| 475 || + 42| 488 || + 525 | 375 16 " .
y a Mercurial one.
14 25| 490 | + 08| 572 17 The hours of observation were 8, 10, 11,
{ |+ 54| 512 ) + 110 | 61:0 18 || A, and 1,2, 4, ;:",‘mdm the middle
Gt - of February an Ob tion was also regu-
y +  S0 1 + 380 42‘0. i larly made at nodn. The greatest excess of
' A g 240 | + 210 | 388 2071 the Temperature in the Sun, noted atany of
! 182 || + 280 | 56:0 21 these hours, is inserted in the Table with the
453 || + 255 | 575 99 || Temperature opposite to it, which was in-
dicated at the time by the Thermometer in
i -‘.ss ot B 24 the metal cylinders, 6,
+ 880 | 548 ; '
+ 342 | 458 25 L
" 485 26 -
31
27
28 -
31
§ .




‘ ol % i

.
oxxii APPENDIX. ¥ DNo. 10,
. 4 . : ‘ s
i TABLE VI. OBSERVATIONS on SOLAR RADIATION, made at Noon, 1827,
: at CARLTON HOUSE, Lat. 52° 51'N., Lon. 106° 18’ W. :
February. | March. April. w
Temperature | Excess of {| Temperature | Excess of || Temperature | Exeess of
Duy. in Temper, in Temper. in Temper,
the Shade, |inthe Sun.| the Shade, [intheSun.|| the Shade. jin the Sun,
2 +4 | 50 || +8 | 20 :
s g +10 | .. f| +28 [ 30
‘ 3 + 20 46 + 25 39
i o4 +20 | L || +82 [ 20
. ot “ i ot These Observations were made with the |
: ¢ 6 +16 4“4 8 88 same Spirit Thermometers that were used
{ y + 4 2, + 84 & for ascertaining the Selar Radiation at Fort
‘ 8 +11 60 +46 = Franklin, from Septuﬁber to the end of '
) o | +32 4 +47 April. The one exposed to the Sun was
: 10 © +20 85 +40 %0 hung against a piece of rough deal, and had
{ 1 *+10 | 42 +47 41 its bulb covered with thin paper, and black- }
; 12 + 6 50 +42 26 ened with amixture of China ink and indigo. |
18 + 12 32 + 44 I wasin a sheltered spot, but was not pﬁ-
: + 20 7 +48 | 89 || ected from the wind by glass,
f Y ' +28 | 24 || +45 The Obsérvations were discontimued n |
g' + 32 16 +43 50 the beginning of May, because the Spirit in :
; + 8 43 +383 . the Thermometer, which was in the sun- |
. +23 45 +%0 shine, then rose to the summit of the scale. |
! +24 4 + 26 ;
+82 | 88 | +24 | 40

+81 | & +28 | 82 || +85

SRBI8R8EFSaER
+
©
o

i i see| sef +a7 | 3 , i
.j I+ ]3] v | 5§ +42 ; P
+ 4 )1 | 42 | .. +41 | 38 v : =
‘. -4 | 48 | +2 | 88 || +45 | 41 "o ed ! E‘
W -5 | a2 | +82 ) a5 | 400 ‘ "
27 57 | +25 | 81 || +60 | 41 @
28 6 | +20 | 89 || 450 | BLaR
.29 ' +27 | .ol +54¢) AR
1 30 +88 | 20 || 450 |

+88"

34 g o e e

4

f
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No. IV} ¥ VELoCITY 0F SOUND. : el

L 4 .
»
o o No. 1V.
| ~ -
OBSERVATIONS ON THE VELOCITY OF SOUND AT DIFFERENT
§ TEMPERATURES. a
By Lievrenant E. N. Kenpars, R.N.
{ le between 2 i Distance 1 Velocity of
- Date, % mo:.gf et Temper, | from the Gun R dng::ﬁi " REMARKS,
rl“o‘ the sound,| Of the Wind. in feet, elapsed. feet.
3 3
1825 ’ 1-40 1086
- October 1521 1:35 1126
3 1-35 1126 4
1-35 1126
Mean | 1°36 1118 *
N 0]
3 . 2:71 1122
: TR e i #m | s | -
; = = The evening was calm, and occa-
3 Mean| 2-71 | 1122 sional heavy clouds passed slowly
. 3960 3-52 | 1122 across the heavens. The Aurora
“ . Borealis was faintly visible, and many
4.08 1118 meteors were seen during the obser=
" ’ 4:09 1118 vations. It is proper to observe
4563 4-13 1105 that, though the thermometer used,
i Thewind ;:.:L’ 4-08 1118 indicated %{d;gm;. at the com;
i oppased Windonly | © © Mean| 4°09 1114 mencement of the observations, an
3to 9 P, L"Em'b”:"’ - fo 28w_27 < : ' 27 at their termination, two others
4 E | 4-80 1100 showed the temperatures respec-
4-83 1093 tively, from 294 to 284, and from
478 1105 || 29+0 to 280, "
5280 11 475 | 1112
g B 4-80 | 1110
; | 4°81 1098
, | Mean| 479 | 1102 @
- .l 551 1104
| 1 1l 551 | 1104
o | 5+51 | 1104 ) ;
S 119088 3] 551 | 1108 L] j
b : : L 551 1104 i
b BRI L} 550 1106
| 509 1104'8 i
e ) e s R S G PO Ll ~3

g q2
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| OBSERVATIONS on the VELOCITY of SOUND at DIFFERENT TEMPERATURES. |

Angle between : Din;noc y Velocity of ‘ 3
direction i Seconds 3
Date. | e Windand | of the Wind, | ‘Temper. | rom the Gun ty dedacad in . . . BEMARKE

that of thesound.| ~in feet, clapead, fect. 8

18256 ;
Nov. 8 [ 123° | Onlypercep- | From | 8960 | 361 1094 Scarcely any'wind was ‘stirring; §

r tible at times +10to the evening was remarkably clear, }

% 5';6 + 8° 2640 2-41 1095 || and the stars shone :f"rhzwh‘:ﬁl- ;
liancy; the mean e ohser- }

3 s 5280 .4'90 1078 vatiozs were taken at the first and |

= || second th:tious, and oflhtwo at the |
third. 1ls were tried this evening,
Mewn 1089 but probably the men did not catel
C the sound quick enough, as the ve~ |
locity inferred was under 900 feet. J
I stood by the man at the northern
extreme of the base, and the man at §
. the southern was directed to keep |
3 his musket elevated, and to fire at
the instant when the report of the
other musket reached him. A mean
of three observations gave 9'80 se-
conds, and consequently agreed with }

$ the other; proving, at the same
time, that the results were not af-
, fected by wind. 3
9 o
‘
'

5 About 33 the | Sufiicient to | Prom | 5280 485 1088 The day was fine, & hazy fog
e e L 80 te . coveret S lakiover theope:n:yw-zer,
toacosiarabsthe | Sugle of ¢5. -10 but the wind blew in a contrary di-
transmission of | It would pro- 1 rection, and the umxbgre near the

sound, h\fy. {img'l ‘ plage of observation was clear. This
By el iod : P observation is not included in the

following Table of results, because
the effect of the wind was not deter- |
‘ mined, B |

14 |Thewindshifted |Smokeriving| — . The circumstances were refnark- |
5 14. d'lﬁl'ﬁ“‘ gb-: from 10 to8 *; 24 5380 $:90  doms ably f:vfmubloﬁr The sky overcast, |
PeMe | e light that | Segrecsfrom | €0 =%} - 5980 | 488 | 1082 || butthe atmosphere dry, and amar’s § -
it eould searcely |  dioular, 3 voice could be distinctly heard at the |
be determined 5280 4-90 1078 || distance of a statute mile. The
""“b;'::‘“ . atmospherical refraction had been

Mean | 1079 || very greatall day.

~36 | 5274

| Dec.23) 130 M{ M:i":fp
e mld:lﬂ'y 5274
i g g 8 5274
w1
& N T
| i : |

s T e ssaka wadls U o

) y ¢ AR s A 5 ‘.
RIS & e 5 L >
S e : &
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| OBSERVATIONS on the VELOCITY of SOUND at DIFFE

"

RENT TEMPERATURES.

Y, s i b

': s J mhbet_wn:f i Distance st Velocity of
£ M the Wind and ofth:%‘vzd. Temper. |from theGun| oo d:i:::d i REMARKS.
’ii at of the sound. in feet. elapsed. feet.
1825 Py .
Dec. 28 45 =85 527 501 1052-69 || effect of the wind in accelerating and
8 1 : g
% retarding its transmission. The
5274 500 105480 || evening was beautifully clear, not a
: cloud visible, but, in conseghence of,
5274 501 105269 || the fog from the river, the opposite
- g ’ side of the lake four miles distant
Mean wihen aclcelerated | by wind | 1053-39 || Was enveloped in haze.
Mealn when| retarded | by wind { 1018:78
Mean vielocity at tthe Tem|perature |of - 35-8| 103608
i Difference|  84-61 2
'E Effect of | the wind 17-30
)
_’ ) A
Wind directly | A gentle | _ g 20 10152 The night was remarkably fine, no
: 24 °”°"°ﬁ"°‘ o,"‘“:‘ v o e cloud visible ; but a halo Zrith four
PR w'::i o wﬁ;:us.: > 5280 520 10152 || paraselena on its circumference sur-
T ; v rounded the moon, and a mist hung
W 5280 520 | 1015'2 | over the southern horizon. The
! L same difference was observed in the
o . . g intensity of the sound as was re-
Miean with the‘Wl nd opposing sound | 10152 marledylut night. After the six
observations the extreme cold caused
the watch to stop ; it however reco-
. vered itself on being removed into
Wind divectly % 8 5280 505 10455 its usual temperature. Small icy
favouring the spiculeywere falling, and on looking
Lkt transmission of 5280 505 10455 || at the moon, that body appeared to
et 7 have an irregular motion, oscillatin,
e j % 5280 5056 10455 || from side to side, and moving up ..5
5y i down, sometimes quickly, and at
s ; " 31865 others more slowly. The mirage had
o been very great during the day; but
) I may here remark, that in this
ean with | the wind favouring sound| 10455 || quarter this phenomenon appears to
4 ¥ be influenced more by barometrical
the wijnd opposijng sound 10152 | or hygrometrical changes, than by
: . those of temperature.
n velocity| at the [Temperatjure of-41| 10303
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i TABULAR VIEW OF THE FOREGOING RESULTS. R GIEIE b
LS : : HP’
. Temperatures, Fahrenheit, Temperatures, Centigrade, Velocity of || Difference || Diff hisis of ;
Sound || of degrees | of fest et portioned :
Range of the Thermom. Mean, Range of thie Thermon. Mean. ina Second. || of Fuhr. || inches, th.m '
o o o o o o 1
+280to +270| 4+ 275 || - 222t0o 4+ 278] - 250 || 1112 it

v 21-0 || 24-8 115
4+ 100 to +3°0 | 4+ 65 ||- 1222t - 16°12| 1417 1089
€ 95 110 115
- 20to - 40 | -~ 30 ||~ 1889to~2000| 1944 1079

‘ . 327 || 41:9 || 1-28
~ 360 to 355 | —~ 857 ||-8778 to — 3750/ 37:64 || 1086°1 |
5:3 1 58 109
- 410 - 410 40'56 4056 d 1080-8 l

Mean: 1:167

«

From comparison of these results it appears that the transmission of sound is -
retarded 1°167 feet, for every degree of decrease of Fahrenheit’s thermometer,
when below the freezing poinf, and, consequently, that the mean velocity at the
freezing point would be 11185 feet per second. No results have been obtained
when the thermometer stood above the freezing point. The want of a barometer
and hygrometer that could be depended on, precluded the possibility,of ascer-
taining whether the transmission of sound is‘ influenced by barometric or
hygrometric changes in the atmosphere, and the flatness of the country round
Fort Franklin also prevented the comparison of observations at different -
altitudes. All the instrument cases belonging to the Expedition, and everythmg
in the construction of which wood and metal were combined, were split, not |
from their unequal contraction and expansion from great changes of temperature,
for they remained in a room which scarcely ever altered its temperature fifteen
degrees ; but, as may be fairly inferred, from the dryness of the atmosphere,

REMARKS ON THE PRECEDING OBSERVATIONS. A 4
Tue late able invéstigations of M. Arago and Dr. Gregory into the circumstances =~
which operate on the transmission of sound through the atmosphere, rendered it "'cl .
an object of interest to determine whether the laws they ascertained k“thehﬁ ”

) climate of Europe, would apply equally to observations made in the low kmpe- §

* ratures of the northern altitudes, as well as to ascertain any new facts that

ould tend to e]ueldate the inquiriec which those alrea.dy lnown nmrali




-

; . r y : e
Nevy VELOCITY OF SOUND. cxxvii

‘observations here recorded do not answer these queries, it is in some
‘to be attributed to the difficulty and length of the journey of the Expe-
dition through the wilds of North America ; in the progress of which the delicate
neumatic atmospherical instruments, most requisite for those purposes, were
Worrendered useless. They present, however, fewer anomalies than could
been expected from observations where the thermometer was the only
atmaghencal instrument used.

{%e watch used in these experiments was made by Mr. Massey of Liverpool,
(ﬁhe inventor of the patent logs and leads,) who, with great liberality, intrysted

it to my care for the purpose. It was a stop-watch, with divisions showing tenths
of seconds, and by practice it could readlly be read off to 100th. This instra-
ment, though frequently exposed for more than an hour together to the low
temperatures, only stopped once, and then, on its being placed in its accustomed
temperature, it recovered its usual rate of going, which was remarkably regular.
The force of the wind could only be approximated, in consequence of the want bf
an anemometer, but the deviation of the smoke from the perpendicular was gene-
rally noted. - :

From the want of barometrical observations the height qf the place of obser-
vation above the level of the sea could only be imferred from estimation. It
was computed in the following manner : the mean current of Mackenzie’s River
is three miles an hour, and,the distance from Great Slave Lake, from whence

it flows, teythe Polar Sea, is 1044 miles ; the Ganges has a current of the same
velocity, and a course.rather longer, viz. 1300 miles, and the winding descent of
that river is estimated by Major Rennell at four inches in the mile ; allowing,,
half an inch as the quantity due to the difference of length hetween the two
rivers, the descent of Mackenzie’s River would be 391 feet fiom Great Slave
Lake, or 220 feet from the mouth of the river flowing from Great Bear Lake,
and no falls obstruct its course; Bear Lake river has some long rapids, and
its mean descent may be estimated at six inches per mile, which amounts to
A3 feet ; this, added to the descents from its mouth, gives 263 feet, for the height

~ of Great Bear Lake above the level of the Polar Sea.

A smull lake contiguous to the Fort, communicating with Great Bear Lake,

"~ was selected for the purpose of measuring a straight line a mile in length,

~ on_ the newly formed and even surface of the ice. The snow which had

5 %:m line ‘was pneserved by marks at short mterva.ls, and the

fallen on it being removed previous to the commencement of the operations, -



,pde.thathadbeenexposed for a long time t.othe actxonof ﬁ\c :
and was not so liable to contraction and expansion as a metallic suk |
pedforthemeasurementofthedmtame,and oncompmngum&lh
after the operations were completed, no variation was visible in its
fifteen feet. The gunusedwasaoommontradmggunofﬂtllbote 1
with the usual charge of powder.

I was compelled to discontinue the observanons on tbe mlomty of nd
early in the winter, owing to Mr. Massey s watch being requl used m
a chronometer, and therefore it was improper to expose it to changu m M
rature ; I hadoﬂ:enme intended to have made amuch more_extensive m

.._
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REMARKS ON TABLE 1.

Tue following Table I. contains the results of observatigns for latitude, longitude,
and magnetic variation, made during our progress through America, and along
the sea-coast West and East of the Mackenzie. The altitudes were taken
with the 'sextant and gartificial horizon; and when the observations were not
made by myself, the observer’s initials are added.

The Expedition was supplied with three chronometers from the Royal Ob-
servatory at Greenwich, No. 3093 by French, Nos. 516 and 541 by Murray; »
and with their rates and errors for mean Greenwich time. My late friend Mr.
Daniel Moore once more lent me his excellent chronometer No. 1733, Baird;
as he had done on my twc preceding voyages. Up to the time of our arrival at
New York these watches preserved their rates steadily, but being much shaken
by our travelling on carriages over indifferent roads from thence to Lake

" Huron, we found their rates considerably altered on our reaching Penetan-

m‘ﬁ’

Wt

guishene. Two of them, however, having incfeased their rates in nearly the
same ratio as the other two had decreased theirs, the mean longitude shown
by them was 80° 00’ 52 West, which corresponded with the situation as-
 signed to. %etangmshene by Captain Owen and Lieutenant Bayfield. New
“tates to be used in the subsequent voyage were there obtained by equal altitudes,
and by a series of morning and eyening observations on eight successive. days. "
only remained two days at Fort William (Lake Superior), and had not the

ity of ascertaining whether the chronometers were preserving '
" Ir 2 &

i »
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jates. The longitude of that place, deducéd from the mean of the four, was

8916/ 30" W. ; but since my return to England T have learned that the commis-

sions for settlmg the boundary line have laid it down in longitude 89° 22" 40" W.
Its longitude by No. 1733, which we considered as the standard, was

© 89°22 03"W. During our stay there, No. 3093 stopped without any apparent
cause, and being, in consequence, useless, it was left in charge of Lieutenant
Bayfield. The party divided at this place; Dr. Richardson and 1 preceding
the rest in the journey to Fort Chipewyan. I retained the chronometer No.
1733, Nos. 516 and 541 being left with Lieutenant Back and Mr. Kendall to
enable them to carry on the survey until they should gain the route of the
former Expedition.

In our progress through the interior the chronometers were suspended round
our necks, inside the dresses, and the greatest care was taken to preservé them
as much as possible from being shaken in travelling over the portages. This
could ot be altogether effected, though from the following notices it will appear
that they preserved their rates much better than might have been expected,
especially Nos. 1733 and 516. At the French portage the longitude observed
by Mr. Kendall differed 130" from mine, at the Fort in Rainy river 1’ 35”, and at
Fort Alexander near Lake Winipeg, his longitude by 516 exactly agreed with
that shown by 1733. In the passage from Fort William to the latter place No. 541
altered its rate, and a new one was procured there by dividing the difference
between its longitude and that shown by the others, by the number of days since
their departure from Fort William. We joined the track of the former Expedi-

i tion at the Grand Rapid, Saskatchawan river; cloudy weather prevented my
obtaining any observations there, but Mr. Kendall did, and his results place its
west end in longitude 99° 27’ 44”, which we laid down in 99° 28’ 03" by the

. mean of three chronometers in 1819. At Cumberland House the mean results
gave longitude 102° 21" 46” W., which, on our former visit, was placed in 102°
16/ 407 W., and at Isle & la Crosse Fort 107° 54’ 36", instead of 107° 16’ 40" W.
as settled in 1820, These differences, however, being small when considered
as actual distance, and these results having been obtained from single obser-

** vations, but those onthe former voyage by the mean of several sets, I did not think
it necessary to alter the position of these places in the map. I was confirmed in

" this determination by finding on arrival at Fort Chipewyan, whose position M

# been ascertained by a series of lunar observations in 1820, that the mean of the
Mmcum only chﬂered 40" in longltude frqn tl‘mt m whieh it hbd !Ben basﬁ |
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i3 W rate was procured at Fort Norman for No. 541, previous to its bei
. sent for the use of Dr. Richardson in his survey .of Bear Lake. The greatest
‘dﬂerence in the longitudes of 516 and 1733 in the descent from Fort Norman
to Garry Island, and up to the time of our arrival at Fort Frankiin, was 1/23”.
"/ 'The longitude of the Fort by the mean of the shronometers was 123° 5 W. Its
position, however, was afterwards determined by lunar observations taken in
the autumn of 1825, and the spring of 1826, viz.

4] / n

ﬂean of thirty-two sets of observations O East, and West D, by Captain Franklin. 123 11 88
4 - Mean of twenty-eight sets O East, and West D, by Mr. Kendall.............. 133 13 54

Mean Longitude of Fort Franklin .. ... R 881513 040§ BLSLE ISR $% 8 S WA BT 80 S 132 12 44

The longitudes observed by Dr. Richardson and Mr. Kendall in their surveys
* - of Bear Lake were reduced to this meridian before the map of the discoveries
was constructed. In the course of the winter 1825—6, the chronometer No. 541
was rendered useless by the main-spring breaking. Every care was taken to
ascertain the rates of the two remaining watches, before the commencement of
our sea voyage in 1826. Several transits of Arcturus over the meridian were
observed, and for the six weeks preceding our departjire, morning and evening
observations of the sun’s upper and lower limbs were obtained when the weather
permitted. Their errors for mean Greenwich time were deduced from the lon-
gitude 123° 12’ 44” W. | The longitudes of the different points on the western
coast was established from the mean results of these chronometers. They kept
well together, not varying more than two miles in longitude for the first month,
and the difference between them during the whole voyage was never greater 4
than six miles. .

An examination of the column of variation will show that, between the
longitudes of 90° and 110° W., or where the magnetic pole is placed by*the
computations of Professors Barlow and Hansteen, the greatest number of curves
of variation were crossed by a course at right angles to the magnetic meridian,

~ and that but slight differences of the variation were observed in steering on a

- true meridian line. Beyond the longitude of 110 West, greater differences in
~ yariation were on the contrary found, when the places of observation were north *

~ and south of each other, or when we were travelling on a meridian line. In

ir' _ mavigating the Polar Sea to the westward of the Mackenzie in the mean latitade
 of 693° North, the variation was found to decrease, though slightly, until we had
] ‘ﬂlehngmide 0f145° West; and Dr. Richardson observed that the variation"
_as«he'wsnwo&eeastward.untnl heceased to steer to the North of
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# itude i . ¥
| Battde rl"",f;“‘ Variation tasiade | "8 | Variation PRE e S
. " &
Date, Borh, | Chronom - o — Place of Oh:erv‘auou. + || Date. b , Wicuch e Place of Oh-'v‘ ation, |
- g o West, West, ;
: ’ et
1825 o » ” §- =iy o r » 1825 O =W o+ -w O i M = o
March| 40 42 7 |74 115 1 30 48 | New York. May 26 92 58 14 wese sse | Rainy Lake. 1 ﬂ’.w
{ w. K. g
Apr.11) 44 22 65 | 70 63 41 | ... ..." | Neuswassugs Porage. || 23 | 48 36 18 | 93 2853 gy BOR O Wi, ey
¢ v ast,
P4 44 48 42 | 80 00 52 0 56 16 Penﬁtangui-hene. Lake 24 94 43 40 Nurlmﬂthol'nlinym’]‘
uron,
28 |46 10 26 | 82 39 14 16 * | Anisland at west outlet || 31 94 3731|1108 9 budylalnnd East end of
! - of the Missassaga River. K. K. Lake of the Woods,
ulyﬁ Joeitonn 84 .23 7 Sault de St.Marie Portage, June 1 9? 38 16 | 12 13 39 | Lake of the Woods.
} 2 32 47{ east side, K. K
Vis *6 30 5‘7 84 23 6]2 West side of Partage. 49 21 11(9 12 58 * | Lake of the Woods.
12 |48 23 40 | 8916 8 |'7 17 28 | Fort William, Luke Supe- || 3 95 24 07 Winipeg River. i g
rior, K. o G
14 | 48 24 52 e 9 43 l:. Mountain Portage, east = 50 18 IE’ Jacob’s Falls, ?
| end. . ; -
18 | paviua 89 34 3'? 11:2 4K8 Dog Portage, N.E. end. May 27 95 36 59 | 13 51 ]2 Woody Point, Slave Fall,
o 48 49 49 e =0 Dog Lake, north end. June 5| 50 24 K4 Bonnet Portage.
19 ‘1 & 89 50 13 | 11 30 59 | Jewrdan Portage. 50 36 49 | 96 21 25 | 15 15 41 Fort Alexander, near Lake
K. K. K. F.and K. Winipeg.
17 | 48 57 33 | 90 00 5‘? 558 * | Meglow Poru‘}e, middle, 50 41 2 | 96 25 46 | 13 16 59 Lake Winipeg.
| . R,
e | Rk el 6 West end of the same || 12 | 50 42 29 | 96 81 38 | 14 25 30 voint Metws. Take |
4 F.K. Portage. K. K. Winipeg.
20 m 54 59 5 58 * | Suvannah Portage, N.E. 1 - 9€. 34 24 e ube Pomt Observation, Luke
s % K end. Winipeg.
3 R Cdaiioes. 1,90 818 o 8.W. end of the same Ports 51 13 11 13 47 * | Commencement of the Ox
§ K. uge. : Straits, r g
Ha }‘&8 5426 | .. . " On the Savannah River. 2 | 513715 | 964542 | 4 45 53 Nurly opposite the Dog's :
Y & f o ;
% o e ] 902538 | B 53 h 51 45 3|97 By d Island, three miles |
R epppgenl e 2w T e |
22 |48 42 874 i s | e | Ridge Portage. 15 |62 932974132 ...'.. |APointofLake Winipeg. k
et ? we | 90 42 55 & | pacrat Portage, N.E.side. || 18 98 37 g.G 14 33 8:2 APohtofthinlpo‘ )
& o b
) " . ¥
v o 19 29 | Extreme of P R
A 17 L i 91 647 | . French Portage, east end. 20 | 53 1 2 98 34 2!{9. 52 -3 hk: omI::: dlf. ;
1 28" ‘_",.. wed 91 8241 .., .. West end of the same o 11.58 18 Hom g 4 )
0 A Portage. 4y v
wes %, | Grand Rapid Py {
e i umme aes ene Perch Lake, : 22 otV Rk o 99 27 4‘4' %1., m!ukm’ﬂm vn. 3
Pprs s isan 6 38 * | portage of the TwoRivers, || +-- vt e K gy (AR 'fbunol&ﬂdnvmh
West end. : o R, S s
e | 9125 x’. <+ . aes | Portage of the Dead, e | 83 57 33 102 21 :6 19 14 21 OWM o
ORISR T B LT T SN Portageof the GreatRocks,([ ... | 53 56 4’0 102 16 40 | 17 17 8'9*
G i ' Anisland two miles and i 3 n: ¥
LB BB VR (R 'a half from Uj Port- Junel?Z| 54 20 10 os Doasill R ARG
4 8 haf rom Upper Fort, [funo17) 54 i
e o ANB0 RO BT 4 (i ian 14:‘1& Portage “of\mver 20 |55 2.2 ) MV )
1 CIV e AR S \l#bVar,muh., 1 20 C... s 103 19 38"_.{.‘.
nax‘f el Mu!ﬁnwj‘h. 22 vos ) we lo&" 46 |
his , b R : ! i et
0 £ e TR, () S » s ek

P 4 N @'nwm;,m mﬂd-p-mmmm'
ayulf. mmaﬂnmn«umhmmamwhh_
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‘of the OBSERVATIONS for LATITUDE, LONGITUﬂ%. and VARIATION:
e g : »
AJ .
£ = Longitud : .
| Rt | fy ® | Variation % _ Latitude I""i‘;""’ Variation '
Date. ?NM. ok i ace of Observation, Date, North, , | Chronometer S Place of Observation,
' West. West, “
L o ) |
1825 o 0. w ol i O W W 1825 | o /+ & o ¢ w o ¢ w
June25]| 85 57.85 | .. ... «+ s | Lower Portage Lake Pri- |Aug.11| 67 28 21 {130 51 48 | 47 28 41 | Fort Good Hope.
meau, K.
w1 oo e AT & bet Sand p : ;
196 44 36 us;gnahvvﬁ:h andy 12 133 15 28 | 48 32 4;)(‘ co";qmu:::;":“ of the
27 *5 25 (107 54 36 | 23 19 20 | Tsle 3 1a Crosse Fort. R E AT 6 I - T Nlmw-.)@ckennanlvcr

el Bes e 10T B2 5.'; 22 15:2 Do. laid down in 1820. L 18 weo weo 134 20 30 | 51 4 21 | Expansion of the River.
3 B, K.
July5| 56 26 30 {109 52 54 | 23 3 2 1st Stage Methye Portage. || ... [ 68 1550 [ ... .. | 52 13 * [ Middle Channel.
¢ K

9 | 864017 100 57 54 | ... .. |Fast sile of Litte Lake, | 15 | 69 3045 1135 47 33 | ... ... [fMoors DeerEncampment

Methye Portage, River,
11 | 56 42 51 |109 59 8 | 27 54 27 | Westend Methye Portage. || 18 | 69 7 14 [135 50 33 | 48 43 * | Remarkable Hummock,
¥ K. a
o | 58 42 32 [111 19 00 | 25 Ll:g;n;?z Fort Chipewyan. 17 | 69 28 52 [135 40 55 | 51 42 l}(. Garry Island, S.W. end.
) 3 " 123 5 0
«o | 58 4837 (111 18 20 | 22 49 32 | Do. wid downin 160, || VAT g5 1) 5 11231244] 39 900 | By As. Comp. FR Frabilin
5 N F and B, imes, " 38 49 41 | By mean of 4 months Obs.
§ = { l’.Y lun. obs. on the Diurnal Variation,
30 ’l 10 26 {113 45 00.] 29 15 9 | Fort Rﬂsﬂ‘u‘:ion. Great * 14 122 30 21 «es «« | Point 9, Great Bear Lake
K. Slave e,

31 610055, vee ees | Great Slave Lake.

16 121 59 56 | ... .. | Point27. Do
ol v v |114 18 27 | 28 20 43 | Tsle of the Dead, Great 17 120 54 02 | 36 0 42 | Point 41. Do,
P J K. Slave Lake. " .
Aug. 1] 60 52 50 wes +e | Sandy River, Great Slave . 66 4 04 wwsi enu v+ ees | Point 45.
8 Luke,
18 ; 41 11 10)

AM. | ... ... |14 5710 .. .. |NearBumtPoint,

»

115 47 46 | 33 13 21 | Entrance into the Mae-
K.

kenzie River,

&l-y e e AW IN82 L 32 36 32 Mackenzie Rivel.

116 35 27 = West end & Big Island,

121 22 36 {42 97 27 || Point 51
120 59 20 | ... .. | Point7s.

F ¥ ¥ ¥
EE Ry VY

43 37 39 | Point 92,

66 56 30 | ... .. | 46 58 # | Pointi00. Do.

13
[

£y » North 1} mile. F\
AM.31 ... .., (117 42 12 | 34 28 27 | Opposite the Isles of thp
ik i ’ K. Rapid,

w
-

66 52 38 (118 34 42 | 47 25 56 | Below Rupid on Dease R.

o } .
119 41 15 {jg.';’z 2;; Poiat 0. near Cape i

de6 8181 ... .| .. .. 7| A«lsand, Poine Qs

[59)
=]

o Beroesm] ... .. | .. .. |Pentinthe LitteLake.
4 _ _

rmd a o IR 83 54 1 L., ... Mackensie River,

4 | ... .. 1194726 .. .. | MouthofFishRiver. 66 21 41 [119 59 18 | 44 3 43 | An Island, Point Y.

66 15 40 o A S wer wes | Centre of the Lake.

These Observations were made by Dr. Richardson with the Chrono-
meter No. 541, during his survey of the northern parts of Bear Lake
o

[ -
@ 3

B sl i 7 | Pointof MackensieRiver.

k28 Elbow in the Mackenzi :
{wo:r:mifn on. River ||Apr. 10| 65 2 51| ... .. |3848 Pt 2, munl*r

bends to the North, :

Below the bend, BBl 199 Ve Poiutl -t Manitou

1 ,..-12444,47,,”}9 57, 52 | Fort Norman inJune 183, -g 1316458 5121 7 51| .. .. 5"“"3'5-1’*'0-
Vi DO G e IV 5

‘ 35" Tslaud above the st Rapid, || 5= : .. | Fishery MVicar's Bay.

BRLIE L i R het gy s B 0T | -

' | Below the Rapid. § 16/:65 121 [120 13 27 | 42 28 * | M'Viear's Bay,

8
-

.
:
"
Kendall
of the
—_—
—

17 65 7 25 (119 46 33 | 40 28 * l‘mﬂivg o
i{l 6518 51 [11913 39 | ... .. |MViearsBayy o |
! wlesoa] .. ] . ;u u.im.mm

nuhhm"qum the Chronometers on our
!'M".; an addition of ﬂbﬂw

R 3 o ngw ,‘.“

.
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. RESULTS of the MRVATIONS for LATITUDE, LONGITUDE, and VMQN’. A
L r ~
Longitude ) ) |
Ldtude l')‘y ) Variation Latitude Ion::;u?e Varidtion (15 PR
Dot | oses. @ Chromometer|  poe Fhot O0srvaliie. H 00 { ik FOurencmotic] a1 A TETTE SR,
West, o West.' o
o - W -
m%o L RN et I R I 1826 | o ° o -1 »
pr. ] N.W. Point, Bear Island, ¢ L AT, T 9 ofé + |G,
” BEL ® July 9| 69737 50 [ ... .. {50743 | PointToker.
20 2 Portage opposite Bear S
2 latiad, 10 |69 4237 131 5787 ... Bay near Point Warren,
!22 65 46 49 (119 13 53 | 44 54 16 | Point Leith. { it
S o 15 | 70 11 36 50 50 % | Near Cupe Brown.
25! 65 34 32 42 30 * | Near the bluff of Sa-choh-
é‘ Etha. <. 16 70 8 1 49 0 = | Island in Liverpool Bay.
ﬂ.ﬂ? 65 30 26 42 08 * | West shore of Sa-choh-Etha, } ¢
17 | 69 54 48 53 @ * | Near PointSirP. Mait-
Eso8) 65 26 [120 43 40 47 49 | Poiut 47, of Sa-chob-Etha. ) axd,
§ D. R. D.R. . 18 | 7030467 ... .. Cape Bathurst.
NEQS 65 20 54 West shore Sa-choh-Etha. : ;:
19 | 7019 5 50 0 * | PointTrail,
une27| 64 40 38 (124 44 47 | 39 57 52 | Fort Norman. )
K. 21 | 69 37 57 Thne‘m'.l::t-nm:of Bur-
€455 4 Mackenzie River, 41 miles D MR
o above Bear|hke iver, 22 69 42 54 52 0 * | LimestonePoint, Wright's
29 65 40 35 Mackenzie River, near East Bay.., "%
Mouutain of Rapid. 22 | 69 58 124 0 55 46 4b | Perforated Rogk, near
30 | 6615 0 128 31 28 | 39 54 16 | Mouth of Hare-skin River. DR D R Cape Parry, |
24 | 6949 7 (123 33 82 | 56 33 * | Burrow Island.
July 1| 67 28 21 (130 54 38 -+ @+ | Fort Good Hope.
69 42 123 17 54 00 18 | Clapperton Island, ;
8 | 67 27 10 (133 35 14 | 45 36 ¢37 | Jusfbelow Red River. D. R. D. R.
B. 25 69 43 122 46 30 | 55 54 00 | Bay near Cape Lyon,
4 |67 51 22 West branch of Mackenzie D. R,
iver, 69 46 25 (122 50 55 Cape Lyon. - .
7 | 6852 5 [136 18 15 Near West outlet of Mac- ¢
kenzie, 28 | 69 44 22 53 0 * |Near Point Deas Thompson,
9 |69 124 (137 24 40 | 46 40 40 | Sea Const, West of Mac-
‘ B. keusie River, 29 (69 29 17 o . NearPoint De Witt Cliiton,
g 12 |69 3852 Do. Do. Do i
' 31 |69%0 1 «o | Point Tinney.
B | 15 | 6918 45 [138 10 30 | 46 15 40 | Mouth of Babbage River.
B. e 69 17 119 28 51 28 Between Points
, 17 | 69 28 13 Near Point Stokes. D. R. D. mad Croker.
Aug1 |69 13 15 | ... s | . . | Point Cliften.
18 69 33 38 (139 310 South Point, Herschel [
| Island. 2 |68 5547 | ... . wee v | Near Harding River,
(19 | 69 36 18 {139 42 28 | 46 3 24 | Nearly opposite Mount )
B} Honybemse. 3 | 685244 ... - ‘Stapylton Bay.
R 69 36 27 (140 12 2 | 45 6 10 | Small River. \
: B. 4 | 685823 | .. ‘Cape Six W. Hope. |
| 24, 69 36 26 140 19 33 e /|
Ml 5 | 685318 | .. Near Point Cockburn,
¥ 27 |69 38 26 140 46 22 | ... '
7 ) 6 | 683630 .. .. wvee tevs +| Small Islands, o
| 30 |69 38 23 140 51 45 43 23 | Between Clarence River _ ; Wi
i S : D. R, B. | sand Point tion 7 1681326 | .. ... s+ wes | Point Lodker, Coronation
 JAug’L.) 69 43 30 141 29 45 | ... Tey Reef. ' g PG
8 . 8 | 67 58 26 115 18 PO 1L ¥
4 4 |70 511 {143 54 55 | 45 36 04 | Barter Island. D, R. 3
" 13308, B. i» 67 47 50 |115 36 49 |48 O 0
5 [70+7 14 (145 29 45 | ... ... | Reefbetween Canning Ri- : !
) : ver and Point Brownlow || 11 | 67 82 88 | .. ... ohe ~ vek
g | 70 11 22 (145 49 57 | 42 85 53‘ ;
8 17016 27 147 :38.04 43 15 li
70 25 53 148 52 00 | 41 20" *
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LATITUDE AND LONGITUDE.

i g ?gyﬂmﬂ ON TABLE IL. CONTAINING THE DIP OF THE NEEDLF‘ o

~Wam provﬁad with a Meyer’s Dipping Needle of six inches diameter,
made by Dollond, on the plan suggested by Captain Sabine, in Phil. Trans.
1822, Art. I., and with two other needles of the ordinary construction. In the
owing Table the letters C and M imply whether the dip was obtained by
Meyer's needle, or by the common needles ; and the agreement between the
results by Meyer’s needle and by the common needles at those stations where
they were both used, show that the latter were very nicely balanced. The dips
observed on this Expedition, at the stations that we visited on the former
voyage, were about four degrees less. I have already mentioned, in the
Appendix of my former Narrative, the reasons 1 had for doubting the correctness
pé' the instrument then used ; and on this occasion, I have only to add, that T

have every reason to confide in the results now obtained. .
- Accidental circumstances prevented us from obtalmng satisfactory observations

i On the Magneuc Force. .
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*  TABLE 1L
n’r COW‘AININ G the DIP of the NEEDLE, and the POSITION of the MAGNETIC PQLE,
- { computed by Proressor Baruow. pomssei
Com}m’!Pouﬁuo{
Latitude] | Longitude | Variation | Nee- s Magnetic Pole.
Date. Noith, West. Dip North. East. dle. Obsr. | Tlace of Observation, v
Lat, N. | Long. W.
¢ i
1825, ° v o» o ¢+ » ) ”°. » 0 P_wm ® . .» & ;
March | 4042 7 |74 115 | 7327 3| 1:3048W.[ M F. | New York. 7124 | 76 28
Apr.18 | 4448 42 {80 0052 [ 7616 0| 056 16E. | M. | F. | Penotanguishene. 70 34 | 78 46
78922 0 M| F i
May 11 | 48 23 40 | 89 16 08 7 17 28E. Fort William. 70 37 | 81 08
7818 5 c. |FEK ! :
'h » 20)4854 00 |90 3157839 5 558 0 E, C. | B.K. | Savanuah Portage, 71 8 83 18
S.W. end. .
» 27 |48 36 18 1932833 (77 18 5| 10 42 43 C. B. | Fort in Rainy River. 7156 | 79 14
June 6 | 50 36 49 | 96 21 25 | 78 47 8 | 15 15 41 C. | B.K. | Fort Alexander, Wini- | 70 43 | 79 17‘?’ :
. 5 peg River.
s » 20153 1 8|98 :;4 39 | 7950 5| 19 52 29 ®C, K. | Long Point, Lake Wi- Tl
nipeg. : ‘
» 28 | 53 56 40 (102 16,40 | 821 7 [ 19 14 21 C. | B.K. | Cumberland House. .70 56 | 83 22 %
Isle 3 la Crosse, Much :
July 11 | 556 25 25 {107 51 36 | 79 55 0 | 23 19 14 C.. | BXK. { thunder and humng 71 53 82 37
1 during these O f
. » 24|58 42 32 (111 18 20 | 81 26 8 | 25 29 37 C. | F K. | Fort Chipewyan. 7248 | 86 24 "
Aug. 5 | 62 11 00 (121 38 00 | 81 53 8 | 37 42 00 C. K. | Fort Simpson, Macken- | 72 8 | 88 35
) » « zie River, X
¥ 57 0 h . ¢ :
) ¥ okl 3
& Sept.19 | 65 11 56 (123 12 44¢| 82 49 1 [}38 59 20 C. | F.K.}| Fort Frauklin, Great i
2 Bear Lake. s
81 83 1 9 3 C. | EK *
& B il
s 4 82 56 1| Mean. ‘l
o s 4
_&‘ : 83 3 27 M. ¥, _‘rj{'ﬁ
Vit Juneld | 65 11 56 (123 12 44 39 00 00 Fort 6916 | 98 8} ("
82 57 24 Ci Y B ¥ E
- Ao 83 00 25 | Mean. 4
~ fmyslerorro sz ssa 8236 1| assear | o | K New R e, - | 7320 | 92 68
D B ‘ » zie River. e
B ks 1069224 137 24 40 [ 62,22 3.}.46 40,40 . "G { BB, | ey cnter e, ‘
69 3823 (140 51 00 | 83 27 4 | 45 43 00 C. | F.B. | 5ea Const;
6 27 147 38 oc{ P } ol B SRS T
170 1 |1 (431512 ' T 4 AT
) o |s225 4] o twegt ™ ‘
S (S E W
o 50 i2s %«{ e
) ;AL
v S "
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Vgiuﬁan Incrense of

East Annual
observed on Variation Place of Observation.
the second for the Increase.
Expedition. Interval. '

iﬂ?f B0l 0w ; (AT 9 0 o s m o+ m ’ »
o | 1021640 |17 17 29in| 19 14 21in| 156 52| 20.5 | Cumberland House.
E&‘ B s AR Oct. 1819 | June 1825
S, . wi "r?,,";v o »
 J552525| 1075436 [221548in|2319.20in| 1 332 | 17.7 | IslealaCromeFort. -
i © S | March 1820 | July 1825 b
| A2 o 4 e & o " » =
| 10959 8|25 230in|27 54 27in| 25157 | 34.4 | Westside Methye Portage.
1% © | July1820 | July 1825 -

| 111820 zzwaem'rzszsmn 240 5| 30.8 | Fort Chipewyan. { B
ok | May 1820 | Juby 1825 . i Jr B,
»

030 113 45 00 2540 47in % 15 9in| 33422 42.8 | ko nshution saih Moses Mas ROlA L
7 5 July 1820 | July 1825. made about three miles apart.

115 36 49 | 46 25 52in | 48 B0l 134 6] 18.6. 1 s e tmguuiesimrin:
k July 1821 | Aug. 1826 -

39 936in[3901332in| . .| 3.56| FortFrankiin.
'pt. 1825 | Sept. 1826
. 0 3 &

nwo{lﬁ"m&emsﬁmmobmod since thavhit olSirA
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No. vxg = MAGNETIC NEEDLE, :

OBSERVATIONS

RELATIVE TO THE
»

DAILY VARIATION OF THE HQRIZONTAL MAGNETIC NEEDLE.

THE daily variation of the Horizontal Needle having been recently supposed
to be intimately connected with the theory of terrestrial magnetism, 1 was
desirous of attending to it as much as possible during our residence in winter-
quarters. Ourobservations, therefore, commenced very soon after our arrival, viz.,
on the 6th of October, 1825, and were continued every day from that time to the
30th of April, 1826, and again from the 1st of October, 1826, to the 30th of April,
1827*, during which period they were registered hburly from 8 a.m. to 12 p.u.
The instrument was placed in the observatory, at such a distance from the
dwelling-houses as to be quite free from any radiation of heat, or other disturbing
causes, which their proximity mjght have occasioned. The stand on which it
was fixed was constructed in the following manner :—A post, six feet six inches
long, was planted three feet deep in the earth, and the upper part surrounded by
a square frame of deal, four Jeet ig diameter, which was rammed full of mud and
sand, and when the earth became frozen the sand was as firm as a rock.

The Needle was of a lozenge shape, and six inches long; some of the
observations were made with it when suspended, and others when resting on the
pivot, as noimed in the following table. The graduated circle of the instrument

bamgdxvz&& to ten minutes of degr@es, could be read to the nearest minute with
‘ “ﬁ mmfymg ghss The Needle was protected from currents of air by a closely

; letf electrometers and a thermometer were placed within the

: Ot:tober Lgib. not comprehending the whole of the month, that for April,
ﬂym ohluntmu. and those for the months of February, Maroh. and
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direction of the wind and the state of the weather, ex&mmed at the same tzmeaq..
with the Needle. ;

’ﬂ:e extent of the tables of observations preventing their being given in detail,
Ihave, therefore, at the suggestion of Professor Barlow, made the abridgement
, contained in the following Table No. I. This table, however, conveys a very
inadequate idea of the daily fluctuations of the Needle, which can only be seen
by referring to the daily registers, and in order to afford the opportunity to any
person who may wish to do so, I have lodged the whole at the Admiralty.

The daily fluctuations for one month will be observed in Table II., which con-
tains the whole register of my observations for October, 1826, when the Needle
was placed under a reduced directive power by opposing magnets. This method
of increasing the amount of the daily variation was. first suggested by Professor
Barlow, in the Philosophical Transactions, part 2, for 1823. I was, however,
indebted to Professor Christie for the directions which I followed in making the
obMservations, ‘

I have endeavoured to show, by subsequent tables, that many of the deviations
of the Needle are attributable to the appearance of the Aurora Borealis, and I
think it not improbable that many of the fluctuations during the day may be due
to the same cause, though, owing to the day-light, the coruscations were invisible ;
because we scarcely ever observed any material change in the position of the
Needle during the day, without a correspondent alteration in the state of the
atmosphere, which was supposed by the whole party to be in some measure
connected with the Aurora Borealis.

It will be observed that the readings from October, 1826 exceed those in the
first series ; but, whether this be due to any. error in replacing the instrument, or
to an actual change of the variation, I have no mean® now of determining. *

RN 5 e
2724 $
-
L
:
i8S . 5 S -
ko T g e e



|38

38 53
38 43

38 52

j i!l.‘ji[ﬂiﬂgsihgaiagxﬂ

38 38

38 55

38 46

38 54

‘o ’

~38 32

38 42

° ’

~38 29

38 43

38 52

38 43

38 50

AN N

o ’

~N38 23

38 37

38 54

38 42

38 52

20 AR

o8 25n

38 41

38 51

20 &R

A

N33 25¢
38 39
38 49
38 40
38 49

29 58

uaif één
38 36
38 52
38 40

38 51

’

20 A7

o

’

%38 28

38 39

38 52

38 41

38 49

\J,QQ "o

o

N38 27

38 38

38 52

38 40

38 50

o

~38 25

38 38

38 52

38 39

38 48

J‘:n AR

BT
~38 28k
38 34
38 52
38 40

3849

o0 2

o 2

~38 33E

38 39

33 49

38 48

on 24

o »

N38 28k

38 35

38 51

38 39

38 47

20 A4

o s

~38 32
38 38
38 49
38 39

38 49

20 AN

o

%38 255 |Saspende

o |

38 49 |On Pivot

38 42

38 48

Q0 51

Ditto.

Ditto.
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earing at 8 a.m., and its least easterly or greatest westerly at midnight, the mean
ip‘sily difference being eight minutes, which is certainly much less than might have
?éen expected, considering our proximity to the Magnetic Pole, as indicated by
7 the dip of the Needle being 83°. The mean between the two extremes is 39° 11/,
*  which is the bearing between noon and 1 ».m.

.. Thé position of the Magnetic Pole, as computed from our observations by
Professor Barlow, is in 69° 16 north latitude, and 98° 8’ west longitude, and by
the observations of Capt. Parry in lat. 70° 43’ north, long. 98° 54’ west, its mean
place being in lat. 70° 0’ north, long. 98°31' west, which is between Port Bowen
and Fort Franklin; the former being situated in lat. 73° 14’ north, long. 88° 54’
west, and the latter in 65° 12" north, long. 123° 12" west. It appears, therefore,
that for the same months, at the interval of only one year, Capt. Parry and myself
were making hourly observations on two Needles, the north ends of which pointed
almost directly'towards each other, though our actual distance did not exceed
855 geographical milet ; and while the Needle of Port Bowen was increasing its
westerly direction, ours was increasing its easterly, and the contrary,—the
variation being west at Port Bowen and east at Fort Franklin;"a beautiful
and satisfactory proof of the solar influence on the dhily variation.
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HORIZONTAL MAGNETIC NEEDLE.

e aopmoTL s e { )
8 s » by Capr. FRANKLIN, ' ¢ p
e e Svssedl Prafimsce Ozti, o eyt T ewdomy, Worigiog
L)

"Days. 8 A 9 A, 12 Ao 3 rm, 6 v, 9 pm. 12 v,
1 ns'i) 2173 N3°9 2'33 N3°9 8‘33 N3°9 0’85 N3°8 52k N3°9 1123 n8°9 1102«
2| 8 11 | 8 45 | 39 42 | 30 42 | 39 8 | 89 33 | 39 33
8| 8 51 | 40 25 | 40 23 | 40 10 | 88 45 | 38 48*| 8390 "15°
4/ 39 12 |/ 89 18 | 39 18 { 39 15 | 89 12 | 39 15*| 87 80*
5| 8 44 | 39 44 | 89 34 | 39 40 | 39 35 | 89 83*| 89 85+
6| 89 35 39 85 39 35 89 85| 39 85 39 35 39 3o*
7| 8 8 | 8 85 | 39 83 | 3 32 | 8 38 | 3 34 | 39 35
8| 39 8 | 39 85 | 39 33 | 30 35 | 39 35 | 39 35 | 89 35
9| 8 84 | 39 33 | 39 33 | 8 33 | 39 83 | 30 33 | 89 383
10 89 48 | 89 50 | 89 47 | 89 47 | 80 45 | 39 48 | 89 28
11| 38 40 | 38 48 | 38 48 | 38 48 | 39 50 | 30 60 | 89 48
12 88 48 | 388 50 | 88 50 | 38 48 | 38 52 4 38 52 | 88 52
13 | 40 55 40 56 40 50 | 40 35 | %0 3> | 40 05 | 37 35*
14| 40 25 | 40 25 | 89 43 | 89 43 | 39 45 | 839 85 | 8 10
15| 89 15.| 89 20, 39 18 | 390 15 | 39 15 | 39 50*| 38 50
16| 88 50 | 88 51 | 38 50 | 38 50 | 88 51 | 38 52 | 89 11
17| 40 00 | 40 80 | 40 05 | 39 05 | 30 05 | 38 48 | 37 35
18| 45 85 | 41 53 |30 35 | 89 15 | 98 58 | 39 12 | 40 25
19| 42 22 | 40 45 | 89 50 | 89 05 | 89 038 | 39 45* | 86 15*
20| 42 25 41 10% 3d® 50 39 33 39 30 39 50 40 08
21| 89 40 | 89 45 | 80 85 | 89 35 | 39 88 | 39 40 | 39 35
22| 88 50 | 88 48 | 88 55 | 38 50 | 88 55 | 38 57 | 88 55
23| 8 40 | 40 55 | 40 o5 | 89 55 | 89 53 | 89 55 | 89 20
24| 40 83 | 40 33 | 89 g8 | 89 35 | 39 35 | 39 8 | 37 2B
41 41 40 05 | 39 42 | 89 18 | 39 20 | 39 20

39 39 85 | 39 8 | 39 30 | 30 30%| 39 30

140 - 40 80 | 40 23 | 40 17 | 88 05 | 88 33

40 40 00 | 39 55 | 89 48 | 89 45 | 39 38

| 39 30 30 | 89 08" | 30 15 | 89 12 | 39 10

89 89 20 | 8 15 | 39 15 | 39 15 | 89 15

40 80 13+ | 39 20 Fec

30 38 | 39 20 | 39 26 | 39 24 | 838 B5




f_‘_?x!nbmng the fluctudtions we pereuvein Table T Vitogtn Thies and wm‘
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~No. VIL] : ON THE AURORA BOREALIS. o iexly
No. VII. ,
ON THE AURORA BOREALIS. '

Tue results of the observdtions on this phenbmenon made during the present
Bpedition, coinciding with the remarks on the same subject given at much
length in the Appendix to my former Narrative, I shall here confine myself to
the mention of a few brief deductions from a careful examination of our registers
at Bear Lake. ¢
The observations were made without intermission for six suecessive months,
in the years 1825-26, and again in 1826-27, but as their snsertion would occupy
too much space I have endeavoured to illustrate the gentral effect of the Aurora
Borealis on the magnetic needle, by first giving, in Table I. the observations
at length, for five days, when the coruscations were extremely active, accom-
panied by the remarks made at the time ; and secondly, in Table II. by showing
the deflectiops of the needlg which occurred during a series of observations
when the Aurora was in motion.
. My opinion recorded in my former Narrative *, that the different positions of
the Aurora have a considerable influence upon the direction of the Magnetic
Needle, has been repeatedly confirmed during our residence at Bear Lake. It
was also remarked, that, from whatever point the flow of light, or, in other words,
the motion of the Aurora proceeded, if that motion was ‘rapid, the nearest
end of the needle was drawn towards that point almost simultaneously with the
commencement of the motion, - This fact, I think,-will be apparent from an
examination of the following tables, and more particularly of the registers for
the ﬁve days in Table I. The exceptions to this codftse, which are very few,
inted out by asterisks in the tables. *
| careful review of the daily registers of the appearance bf the Aurora has
hd me to form the following general conclusions : 1st, that brilliant and active
wmuons of the Aurora Borealis cause a deflection of the needle almost

e * Appendix, p. 551.
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mvanably, if they appear through a hazy atmosphere, and if the prismatlc
colours are exhibitéd in the beams or arches. When, on the contrary, the oy
'atmdsphere is clear, and the Aurora presents a steady dense light, of a yellow
colour, and without motion, the needle is often unaffected by its appearance.
2nd. That the Aurora is generally most active when it seems to have emerged B
" from a cloud near the earth.
3rd. When the Aurora is very active, a haziness is very generally perceptible
about the coruscations though the other parts of the sky may be free from
haze or cloud.
4th. That the nearest end of the needle is drawn towards the point from
whence the motion of the Aurora proceeds, and that its deflections are greatest
when the motion is most rapid. The effect being the same whether the motion
flows along a low arch or one that crosses the zenith. @
5th. That a low state of temperature seems favourable for the production of
brilliant and agtive coruscations; it being seldom that we witnessed any that
were much agitated, or that the prismatic tints were very apparent when the
temperature was above zero.

. 6th. That the coruscations were less frequently visible between the first
quarter day, and the fgll mopn, than in any other period of the lunation, and
that they were most numerous between the third quarter and the new moon*.

Tth. That the appearance of the Aurora was registered at Bear Lake in
1825-26, 343 times, without any sound having been‘heard to attend its motions.

8th. The height of the Aurora was not determxined by actual observation, but
its having been seen on several occasions to illuminate the under surface of
some dense clouds, is conclusive that its elevation could not have been very
great. When Dr. Richardson and Mr. Kendall made their excursion on Bear
Lake, in the spring of 1826, the former saw the Aurora very brilliant and
active, displaying the prismatic colours in a cloudless sky (on 23d April);
while Mr. Kendall, who was watching at the time, by agreement, for its appeai'-
ance, did not see any coruscation, though he was only twenty miles dxstant
from Dr. Richardson.

Oth. The gold leaf Electrometer which was kept in the observatory was
never affected by the appearance of the Aurora. ‘

10th. On four occasions the goruscations of the Aurora were seen vel:y :
distinctly before the daylight had disappeared, and we ofhen percemed‘»i&

* The proportion of coruscations seen at these ptriods, from the month ofOchbef. 1825, ip
April, 1826, was 36 to 125. The moonlight being strong between the first qwhrmdﬂnﬁl
‘moon at those hours when we more particularly watched for the Aurora, may, perhaps, account
; f" our not having seen its coruscations so oﬁgu during this part of the lunation,

& € - o . > A
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* clouds in the day-time disposed in streams and arches, such as the Aurora
o assumes. : ', N
The opinions I have ventured to advance above, are at variance with the
& conclusions drawn by Captains Parry and Foster, from their observations at
Port Bowen,—those officers inferring that the Aurora does not influence the -
motion of the needle; but the discrepancy may be perhaps explained by the
difference in activity and altitude of the Aurora at the twd places. I have
stated that the needle is most affected *when the Aurora is very active and
displays the prismatic colours. Captains Parry and Foster have informtd me
that the Aurora seen at Port Bowen'was generally at a low altitude, without
much motion in its parts, and never exhibiting the vivid prismatic colours, or
th@® rapid streams of light, which are so frequéntly recorded in our registers of
its ‘appearance at Fort Enterprise and Fort Franklin. At both these places we
as often witnessed the coruscations crossing the zenith as at any other altituge,
and under such a variety of forms and in such rapid motion as to baffle de-
scription,

From the difference in the appearance and activity of the *Aurora at Port g
Bowen, and Forts Enterprise and Franklin, an inferencé may be deduced that
the parallel of 65°N. is more favourable for observing this phenomenon and its
effect on the needle, than a higher northern latitude.

The observations contained in Table I. were made by Lieut. Back, Mr. Ken-
dall, and myself; the two latter being stationed to read off the arc at each end
of the needle, while the former remained with Dr. Richardson on the outside of
the Observatory to note and inform us of the changes in the coruscations. The
height of the arches was estimated by the eye, and their bearing by reference
to the dwelling-houses and other marks which had been previously determined.
The bearings of the Aurora in this, and the following table, are reckoned from

~the true meridian; and for the information of the general reader it may be
_stated that the position of the needle was about 3} points of the compass to
the east of the true north.

"y
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coruscatmns appeared to be interposed between the spectator and a thin filmy mass of cw.
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TABLE I
; &
North end | -North-ondof- | e rections : RS
of the Needle | the Needle during these Appearance and position of the ‘
Date. Interval, oy toad odied sk coruscations
| e PNVIOH: uring .lese .‘o i Aurora,
. register. Coruscations. ;
East, West,
- i °© v o i/ ‘ .
Oct. N3S 9E IN39-ISE of (An arch of 20° elevation extending from
; W.N.W. to EN.E. by the north. The moti
825. 4 925 « v ;
jaes = NO' A‘urora a 2? { | ] of the light rushed at the first from the foﬂ&
AE visible. 40-00 g 411 '] to the lattet point, and then backwards and
g 4050 forwards, and ultimately passed off to the
© L) - 40-00 southward.
=
- = 39-30 ol 1-20 ||Needle stationary a few seconds.
E 1. 38-40% . 50 ALb::tlm shot along the arch from W, by N, to
26th. . = 3815 o 95 | Beam from north dtross the zenith to south
g € horizon, L
— g 3930 115 Motion of light from W.N.W, along the arch,
= 8825 1:05 | Motion from N.W.to N.E.at an elevation of 8°
-]
-] § 05
& Ay ‘ 1:00 Beamérom north to the zenith.
E 87:25
5 38750 “Needle stationary ; the Aurora having disap-
peared, *
s .
.
REMARKS o~ Tug 26rH.
Tm:u: corascations were extremely brilliant, and in continual motion. The principal feature
b e g e broad band of light that extended along the northern part of the sky 1
A? v '-’{- 10 2 from W.N.W. to E.N.E. at an elevation of 20°, from which beams of aless |
Wmd moderate, N.W., ; s i !
Bt B g pat intense light were frequently projécted across the zenith from north to south, | :
of the lky Hazy near or in the contrary direction ; and they sometimes reached the oppollte i
T . - borizon before they disappeared. The band as well as the beams seemed |
to be composed of an infinite number of slender rays which were highly inclined, and ubjbw ¥
the prismatic colours, the strongest tints being red, yellow, and green. The wh(ﬁe of these ;
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TABLE I.—continued.
w
»
? North end | North end of De'ﬂections
of the Needle | the N eedle during “.’e"‘c Appearance and position of the
Date. Interval, > 3 Coruscations -
at the previous| during these A »
p . to the s
register. | Coruscations. Eash West
| N 38.4E [N87.50E) ¥
» w A stream of light extending from EN.E. to
39 { the north, at an elevation of 15°. The motion
1825. Aurora then & } of its parts very rapid. k
£ | Visible. | 37-2° " 4
=
E 36.50 . 35 | A beam from north to the zenith ; on reachiffg |
: - that part, it instantly spread across the
% . [ zenith, and its extremities were pointed S,W.
‘ by W.and EN.E.
" § 37.30 40 ;
= »
= L d
27th. s ;
" . 36.15 . . | 1.15 | Another beam from north which spread across
& the zenith, as the former had done, having its
: 2 points directed W, by S, and E. by N.
¢ - Al
fn I 36.50 35 The whole coruscation then disappeared,
_g 3 and the needle gradually recovered its usual
' = -
g 4 position,
i g8 58 8 1.18 Temperature Observatory, — 16°, wind west,
i £ i il S light.
4 4 .
‘ =
E Air . . . « o« o —15% clearsky. §
E : v Hazy in the parts near the coruscations.
B
R -
b i i REMARKS o~ TnE 271H,

“hould be obmved that there were two distinct issues of light from E.N.E. along the
S men i';' ed ntcgam, which, on reaching the north point, rushed towards the zenith, and
{in lﬁm.h mgtmm similar arches were formed across the zenith. The needle betrayed the

S

élevip.ion in Both cases. The motion of the light was extremely rapid.
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APPENDIX. [No. VIT.
TABLE I continued.
~ North end | North end of De'ﬂecuons 1
of the Needle | the Needle duriog ‘h_“e Appearance and position of the g
Date. Interval, 2 5 Coruscations -
at the previous| during these ‘Ktirore.
to the :
register. | ‘Coruscutions. East. | West
o ' o I o {4 LA .
1825 N387.4E(N38.15 E
{ : Motion rapid from $.S.E.to N.N.W. across
g Nov. f: 38.6 il the zenith,
2 E“ 37.45 .30 !
= 38.85 .50 Arch the same, direction of motion not nofed.
& . ! ‘
2 Arch across zenith from south to north. Métion
e 36.12 2.23 repid.
= :
“ - 87.20 1.08
g Arch across zenith from N.N.W, to South,
b= 36.20 1.00
§ 3 87.45 % | 1.25 . | Motion N.N.W. tosSouth, : W
= (
§ ¢ 37.40 Aurora gradually disappearing, needle st't. ‘
2 - 35.00 .20 tionary at the last position.
Ter pernture Observatory,-—l" 3’ nearly calm,
Mr . o « . =zero, clear,

Tae Aurora this n‘ght was extremely brilliant and active, and exhibited the prismatic tints,
{ The coruscations commenced with a highly illuminated arch, spreading from S.E. to N.W.
across the zenith, in which part it formed a corona, from whence slender rays were projected
perpendicularly downwards, giving to the coruscation the appearance of a globe, with the
{ meridians marked upon it. This Aurora originally sprang from a mass of cloud bearing S.S.E,,
which gradually changed its position to the eastward, and on its reaching the east point a
‘band of light resembling the fringe of a curtain rushed forth, and extended round thg
northern horizon at an elevation of 8% The corona disappeared at the time this lluex
change took place, and arches were projected in rapid succession from S.8.E. to N.N, w
south to north, and N.N.W. to south; all of them displaying the most brilliant colo

The needle betrayed its greatest deviation during the projection oﬂ mxumam

REMARKS ox THE 2ND.

T
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‘No. VIL] : ON THE WURORA BOREALIS, * *~ ol
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. . TABLE IL-—continued.
s ‘ .
J North end _| North end of Deflections
: ' during these ‘ ;
& Y f)f t:e Neo'dle dthc; Ne::cle F  Comsation Remarks and appearances of
at t e;')revmul uring : se & s Aiivoia.
ﬁ 3 register. | Coruscations. | p_ I West. ¢ :
o 4 o ’ o 0 ° 7 . L
1825 : N37.27E N41.00E)| 38.33 A bright beam darted from an elevated arch
D . Ansom 38.15 9.45 || towards the horizon at the N.N.W. point,
7th' i visible 39.15 ®
& [ ¢ v
. 17 A .
.E .56 g stream from E.S.E. to N.W,, with a rapid
x 41.15 2.00 vibratory motion in its parts,
= : s
vl = - »
41.00 ot .15
<
» E
o 40.50 } e .10 }Coruscaﬁons in the form of a horse-shoe,
e
H motion following that shape,
-fé 40.45 oo | #05 St " J
E 40.45
g ° ’
" 89.12 33 | See subsequent jemarks,
- 38.05 1.07 ’ .
Temperature Observatory,—25°, wind N.W.,
light
» Air . . . . . . =27° clear.
‘ Haze perceptible near the coruscations,
»
v P REMARKS o~ TrE 7TH.
Tue Aurora this night was very generally diffused, and extremely active and brilliant. The
most remarkable part of the coruscation was three perfectarches, at the several altitudes of
- 40°, 50° and 90°, having the same points in the horizon. From the lowgst of these arches a
beam flashed towards the horizon to N.N.W., which produced a change in the needle of 2° 45/, |
 as aboyge noted. When these arches became faint, a mass of light rushed from E.S.E., and

 in its W" to the N.W,, in an horizontal direction, the rays of light, of which the stream
was composed, were seen vibrating backwards and forwards between the- two extremes in
the most rapid manner. During this commotion, which lasted ten minutes, the needle
| deviated between 39° 15! and 41° 15'. It afterwards continued stationary for three minutes at
& 40° 45, though the Aurora was violently aglta.ted but the motion of the light was then |
5 Mych'cuhr{ or in the form of a horseshoe, and confined to the zenith. The colour of the
g qu faint red. Tn a few seconds afterwards, the whole body of the light, being con-
ted in the W.N.W. point, darted in an instant across the zenith to E.S.E., exhibiting, |
| in its progress, a similar agitation in its rays to that already described. The coruscation then |
| branched off to the north, forming a broad band of light ahout 20° high, reassumed the horse-
shoe form at the latter point, and its rays unduhted through every part of this figure like the
: ofﬁo !u, or a rolling volame of lmoke. During these lut-mgnhond ehugu,the

ﬁn:&mfmmedtmthtmﬁﬂedﬁehomnndw‘ﬁu of 30°% in
t rex Afeummnmaudthendhuppemd : Bou it o

b
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' . . »
TABLE 1.—continued. &,
Notheod {' Northosd | Defestions
Date. | Zaterval, | Of the Needle | of the Needle during 'f':h Appearance and position of the
" fat the previous | during these oy g,
: ¢ to the Aurora. Ty
register. Coruscations,
i Bast. | West.
o 4 8 - LS °
i . .IN.88" % .14)| (Motion from N.W.b.N. along a band of light
1825 ikl s e : stretching to the eastward, elevated 15° and
Dec K 3815 about 2° broad.
* 8th visible. 38°16 .. The colours very vivid—motion rapid.
; . 38 8
87+82 1.16 || Needle stationary. for five minutes at this po=
% ﬂ“lﬂn
3745 ; Motion returning from the ealtwnrd along the
iy 48 16 | " || bando NWHN.

87.48 PIRE T The neede stationary at this *position for five
minuteg, during which interval the light was
rushing from each extreme of the band,gmeet-
ing in the N.L.E. point. There was butittle
display of colour,

8738 $. .10 | The motion from the N.w,,‘prgvﬂed.
. A stream of light, about 20° broad, darted
ki - » L' 1.08 across the zenith {rom N,!V.b.N. to S'.S.E.

37:35 1.004 . -. "
A beam darted from the zenith to NWAN,,

-

3 3803 followed by the whole mass that had ascended
' 8525 50| . from this point, “
38-05 g ih 4220 | Motion along the first-mentioned band, from

N.W.bN. to the Eastward.
37°15 ‘sl e *50 | A'stream from N.W.b.N. to the zenith,
3740 .25 | . ..| Abeam from zenith to N.b.E

8785 3 .5 Nredle stationary for some minutes, the motion
“rolling from opposite directions of the arch
that extended from N.W.b.N. to East, and
clashing in the centre.

Between midnight and 25 minutes after that hour.

38-03 .28 | . . | Motion from N.W.b.N,, in nearly a horizontal
4 o f . direction to W.S.W,
r 38' 8 « « | « « [ Stationary for b minutes.

87- 8 - - | 1.00 A stream of an irregular shnpa%ted from
N.W.b.N. to 8.S.E. across the zen

* 35°15 AR ot
: 36 5 .50 | . . | Aurora generally diffused in filmy streams,
without motion.
36-48 .43 | . . | Motion from ES.E. to NW.b.N,, in a band

similar to that first described.

h.
9th [AtJ] -2”6 Fa Tl 38:03 1.15 | .. . | The Aurora appeared in an arch from N.E. to
A AL North, but motionless. - -

Temperalure o[Oburvatory, -2 3, uuﬂywn, ;
~30 5, clear, .

GeNERAL REMARKS. :
Tug changes in the conucnuons were so variéus and rapid, as to render their desc
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'r.usw IL—SHOWING THE DEFLECTIONS OF THE NEEDLE WHEN UNDER,
’ THE INFLUENCE OF THE AURORA BOREALIS *.

SEMY G

The initials denote the Observer.
'? . | Deflection of the . . .
i i ¥ Previous | New Reading N s : Temp.
| Month. AN j Reading | Norh end of | Neodle tothe Direction of the Motion of | ¢ o Wisd dad Weatber.
1825, z North end of the Aurora, serva-
Needle, | Needle. | goyo | west tory.
Oct.| - o ¢ Q- o o °
,ij 25| 9vm | P |N.38 20E/N.3828E 8 | .. |A fash from East while I [419-5| Calm, cledk.
was looking at the instru-
z g‘ : . ment.
29| 7em. | B.| 37-55 37 47 * o 8 | Flashes from N.N.W. +11-5| 8,8.E., strong, clear,
between . j ® ¢
Nov.d [I0"& 104 B. | 3808 | 3848 | 40| .. |FromENE. along s stream [—17-5| i
20" r.v, i extending to N.W,
'. : . . set oo 38 20
e o] e | 3800 Lo | sa | Boums sarieg e v |-17-5) Cole, cear. s
P o "o i T e 37 50 y tp.
s NSl (T v 3 38 25 35| .. | From E.N.E.in twostreams,| .,
80° high,
ok ‘. e ) i 38 00 i 25 T(;lerd‘nv“the zenith o from
bet: 37 54 37 58 "3, 1 ®
5 lO";:e;l(;h B, } From ES.E. to NNW, |—18-5| Calm, clear.
10" pv, 37%50 4
o |1l e, | K 37 50 37 28 v 22 | From N.N.W. to E.NE. [—19 | North, light, clear.
arch 40° high,
& % 7110 ey, | B, 37 25 37 3) 7Y N Flashes from E.8.E. zero | N.N.W,, clear.
? 13| sema|P | 3742 | 3pour 5] .. | Do semdtees maminn. {134
2 between 37 43 37 50 7 P Aurora very vivid, dnmng
13 .. s s } ; } itaotsncosly s 3 |05/ Calm, clar.
b 10" v.m, 37 35 15 W.b.N. and E.S.E. points.
4y 27| 9em. |F. | 3822 38 43 ay .. From East to North. ~ |— 75| EN.E, fresh, hazy.
; ¥ W.N.W. to E.b, 8, b
28 r'lO eM. [ B.| 3823 38 54 31| .. ';i"‘;ly o S P e 8 Eahn:zl;y North, fresh,

| Dec.1f1220em]B. | 3816 | 3820 4| .. Beams darting first to the
% Ui : } } e W i, [+ 2°5] Calm, clear.

38 18 e and then back again,
38 25

.

Aurora stationary, +1 Ditto.

17 A beam shot from N.N.E, -

b g e l-i--l?-b Calm, - very = gloomy

5 || Auvother heam shot from weather,
N.N.E. i

3 /| Another beam from N.N.E.

8 | FomNNW.wEst |4 15 NW. ‘mle, gloomy
1 | PomESENNW, | 9, | Calm, clesr.

o ENE wRAW,
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TABLE IL—continued. ;
f L i e ' ¥ -n-vﬁ'lﬂ Deflection of the : Temp.
Month. - D - Needlo tothe | Direction of the Motion of | ¢y, !
Hour. E i | North end of ke . Wind and Weather,
North end of Aurora. serva-
1896. © | Neete. Noadle. .| Bast. | West, tory. A
) 8 :
¢ e
e
Dee.17 | 9rm | P N80 S0u|NndFoasr]) . | 45
From North. These defiec-
P i oo | ae 38 52 7 tions wers made in a few |—19°BN.N.W,, moderate, clear,
.g seconds, i
§ £, L. i 38 48 4
J N e e | B, 38 30 38 32 2y .. Mass of light from East. |—19+0| Ditto, ditto, ditto.
b @ e
? 28 [Midnight| F. | 88 42 3838 | . 4 | Flash from NW. to zenith, |—38" 5 West, moderate, clear,
8 Z then diappeared. g
. W R b T y
1 1826 i
jnn.4 1140em| B. | 38 20 3820 | None] None | Rapid motion from Bast to —24°5 _Calm, h'uy- - ﬁ
g Midui R. 38 27 38 36 :
£ § | Miduight 8 } 1 From zenith to north horigon. [-29,0| N.W., light, clear,
B 38 i ‘ :
= 38 50 ;
i between 38 59 oo M
5 wpesnlF . T o] e i iy | -96+0) e, chea
10" v\, 49 10 1
L) 4
£ 4
Feb.3 | 1am |F. | 3855 |* 3752 1 03 | A fenm darted acroms zenith |_99+5| Calm, veryhazy.
. [Midnight| B. | 3839 | 3726 123 {4 Supp Sk s W0 108 va:a{mymyslwmr
8 |17} rom. | K 38 40 38 48 8 Motion from EXN.E. to NW. |__31+0] N.E., moderate, clear:
Midnight | F. | .. . 38 42 6 Motioy from 5.E. —32+2| Ditto, ditto,
91 10pm. | B 38 37 38 35 o 2 . "
. } } Motion rapid, from 8.W. | _22.9/ Nearly calm, clear.
ixi: o -5 30 o 5
1 g 20 | 112 | K. 38 44 38 58 14 From ENE o NNW. |_20 | N.W,dresh, hazy.
- ‘% 1 |10ew |B.| 3845 | 3835 10 | Beums dartingto the South |_99.7| Nearly culm, clear, |
= v from N.W. to . | Ditto, ditto !
, SR RRPTURE o (N B738 e 0 N e i 0 S, M e
o+ | Midnight| F. | .. .. 3845 | 130 No motion, Needle stationary.|—298| Ditto, ditto. 3 “
19 | 10 r.om. 38 38 38 31
Motion rapid, from N.W. to | Z
; 13 on upi iy 22 | Calm, cloudy. »
10 From N.W, to 8.E. _17.5 NW., HW.M
g From E.8.E. g Dmo, ditm o
| From N.W. in lower part of | A
11 From N.W.L.N.
: o
From N.W.LN.

v«,mmm A )
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‘ Wk ON THE AURORA BOREALIS. ‘ -
. TABLE II.—continued.
T R Tl e o [ = S
o Reading Needle to the .
3 end of | s
l'!!m Enﬂ“dm . sorva. |  Wind and Weather.
1896, © | Needte. | NeMle | g | west tory.
o b T .
Mirch 8 [Miduight | F. |N3B doE N.3% 36E)) °."| ° ' ol
iss : . oo 32 g 4 | Rapid motion from N.W. —14'? Calm, clear, hazy near
: Aurora. .
. : 38 6 From EN.E.
9| 11em | K. 39 01 39 14 1 1 S From E.b.S. to zenith. [+ 1-5| Calm, gloomy. <
10 [ 113 pu. | K. 38 40 38 47+ g From 8.E. across zenith, (—105{ N.W., strong, clear.
ight | F T o | 12 | Beam darted fom SSE. [—11- | N.W, 3
Midnight 38 35.1} 2 | Beam darted from W., gale, hazy
& oo : 37 2 . Aurora disappeared.
'll 7em | B 38 35 38 43 gt s Bright flash from E.bS. | —21°5| Calm, clear.
g . .o . 38 40 oo 3 Disappeared.
11rm | K 38 43 3 Aurora stationary, o .
‘ ‘e" Miduight | F. . 39 15 2 RleuéV motion from E.b.8. to |—34°0| Calm, clear.
Eg 13 (11} e | K 38 39 38 46 7 Motion from E.S.E. —32- Nearly calm, clear.
. »
) idni Aurora diffused over thesky, #—34-5| Di itto.
? oo [Midoight | F. | .. . 38 40 § [tomn Clfaset g ‘ esky, #—34-5) Ditto, ditto
Z 14 |Midnight|/R. B 38 34 38 30
D ] e | [Mmema oo e, den.
“15 4 AmM. b 39 1; 50 4 Motion very rapid, from K.8.E,
NP e & BT B 38 41, 3849 |* 8 Motion from East, —19+5| Calm, clear.
v |Midnight | F.'| .. 38 44°
> a - 38 42 } i 7 From N,W. faint. —21 7 Ditto.
26| 11 pm. | K 38 44 38 45 1 Aurora much diffused, motion
from N.W, b
Midnight [ F. 38 43 o 2 Motion from North, —5°5 | Very clear.
Wew [K| 3848 | 3883 | 5| .. Motion from EbS.  |+5°8 | East, gloomy.
‘ ++ |Midnight | F. | .. .. 38 48 G W qyosen e gy +6°0 | Gloomy, small snow, |
29 | 1Fes | K| 3930 39 20 10 Motion from 8.E. —35 | Calm, clear.
Motion rapid, from EbS. | 1. | Calm, very hazy.
8 Motion from N. W, —15°5| N.W., clear.
Fiows |- Atoues sqrand aves Bk, -17'81 N.W,, moderate, clear. |
3 W.ﬁ"fwﬂ-w“- +10°5 S.E, moderate, clear.
e Motion rapid from E.b,S. +4108{ Ditto.
o Wwﬁ.ﬁum w. “‘,,N-&'
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TABLE 1T—contfinued. L ' t
. 2
7 : Previoas . | Waw .o | Deflection of the . Temp. i
Month. £ ; “Direction of the Motion of | of Ob- i BY ¢
& Reading | Needle to the " eathe ¢!
R Soaoer R B 1 P I e ? Aurord e ]
Ol Meil Needle. | g ‘ et tory. 4
; . )]
Sy gt $ 3 { 4 2 v “:
Oct. 4 [Midnight | F. [N 39 15E|N 37 30E| .. 45 “%"‘%'.El':ofysilpid. from |431 | Calm, clear. ;
s . - !
Eﬁ 13 [Midnight 00 | 378 | .. (280 |Awon cleaming throngh |+26.5 S.%.‘,zyrfxodeute, very |
3 between ; ?
§’ 19 |12h& 12h F. 39 45 38 15% 1 30 |Inquick motion, from W.N.W. i
= €| 5pm to B.E, i
&0 4
g gt %4 - 39 35 |41 20 Motion rapid at S.W. +14 | NW. light, cloudy. - |
E I A S R I 2 L g0 [t haring srgeu
30| 9rm, |F. 39 15 39 15 | Nome | None Auro:g\ very bright, without [+ 6,5| Calm, very clear.
. motion,
Noy1 | 10 pm. | B. 39 45 40 11 26 | oo Motion from East. —1 Calm, clear, *
T Jlﬁdul’gh! Eolic e 39 48 23 | Bright across zenith, motion (— 3,5] N.W., light, clear.
from N.W
@ Midnight| F. 39 42 40 15 23 From East to N.W. rapid, [—14,5| Calm, clear,
< light very brilliant,
Fw 10 Mi‘night F. - 39 40 39 05 ois 35 From N,W, motion rapid.  |—17 N.W., lighl, hlzy.
:., 11| 5em. [ K. | 3955 39 50 b 5 From North. =15 | W.N.W., clear.
o L]
g, 16 [ 1em |[K| 8957 | Sdv | .. 37 | Aurora generally diffused. | 9 | East, clear, y
=)
2 Midnight | F. | .. .. 39 17 . 3 A-’g;g:N«{)i;th;: motion slow |— 6.5 East, clear.
E19|10pm | B| 3957 9B 5| ¥rom N.Welittle motion. | ..
- |
% .. |Midnight| F. s 39 49+ 3 From N.E. ditto.
T ¢ *
Aurora had be *
O ST I O 4186 [147] .. ';'x'::i'.. ty i nae .. 1.
§' .. |Midnight| F. | 39 48 40 00* 12 | .. |Gleaming through dense |— 85| East, dark clouds.
. clouds, N.b.E,
? 22 |Midnight| F. | 39 56 39 58 2 From E.8.E. little motion, [— 2.5| W.N.W, light, very
though bright light. L clear, |
Zo4| em|K | 3947 39 43* | .. 4 | Generally diffused, little |+ 2.2
motion from E.8.E,
.. |Midoight| ®. | .. .. 8040 | .. 3 From S.E. active. — 2. | Nearlycalm, very clear,
Dec.4 | 11 ».m. | K. 40 00 39 32 A 28 From N.W.active. e 3,2I N.W., hazy.
19| 11pa |K | 3957 | 3958 1| e | Rags shot from senith to [—17.3
- 22 [1220'to| F. | 39 55 39 52| .. R
y 1283/ p.u, L ‘ 1
A & %o SO 40 06 14 .« | Motion n&id. from West to |—25.3| W. by 8., moderate, |
‘ the South, cloudy, and hzay,
% B R el QRPN 40 15 1 j 1
! ¥
i ] " i AR 50 | From N.N.W. rapid, gleam- |— 4,0] N.W., very gloomy. |
; 26 | 11»m | K [ 3950 39 s S 4»:' s YUY Sraom: e 1
; s i £ From N.W. A i Ditto, ditto,
.. | Miduight| F. P 38 55 5 - = e 4, wo,
1827.
Jan.
Midnight| . | 39 58 3088 a0 25 |%fotion quick from N.N.W,
i “
Mem K| 3946 | 3945 | ..
- | 890 3 .,
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3 TABLE II.—continued. S ' "
: T !n;idu TNC:M:I‘ Detlection of the s Temp. ‘
, E Readiog | orey uil of | Needletothe | Directiongfehe Motionofthe { oron. | yvoy o weather, .
& e 3 |North end of ealo Aurora, serva- a *
e o Needle. | Needle | gog | West. tory.
BB |
| = | i N T S e ‘ ’
1 . [N : i Al ion, from S.E. |-
i F-b:‘s 8rm | K 89 22E|N 39‘20E. 2 :;l&n-}t;vv;ot::e * ;:mh i 31.5 W;bllél\:f., moderate,
6 R " centre, =
o 10pm, | B | .. .. 39 15 0 5 Active fromn NN.W, | —28.5| Ditto,
iy | K] el MMl 8] .. From N.W. o
.é .. |Midnight | F. s b L 8933 5 * 5 Generally diffased. —31.5] Ditto. . =
1 ‘g 4{1em K| 3916 | 3918 2 |. .. |Rapid motionfrom senith to |36, | East, light, clear.
L - Midnight| F. | .. .. 39 16 e 2 Motion from W.N.W, —36.7| Ditto.
| % 6 [Midnight| 7. | 3850 | 3848 | .. 2 Sroa ¥, ~42.2] N.W, light, clear.
7 |Midnight| F. | 3845 | 3840 | .. 5 From SE. —42.5| W.N.W., light, clear.
23 | 10 rm. | B 38 15 38 13 e 2 From N.W.b.N, —31.5| N.W,, very clear,
3 Ll
25 | Midnight | K. 38 15 38 15 | None | None From S.E, —15. | East,strong, clear,
: » : . ;
1t is evident from the preceding Tables, that the Deflections of the Needle caused by the Aurora,
were greater when it was suspended than when it rested i fitgpivot™s and greatest when sus-
pended between opposing magnets, as in the month of October, 1826.
T - ) o,




ERRATA.

Page. Line. e
278 12 forlblluu md’Beauhm o g
279 8 do. 4 d; g:..

26 0. s
280 som do.  do,
296 25 for parahelion read parhelion.
307 8  forno, read on.

IN THE PLATES.

No. 21, fwtngF 193, for drawn by Captain

No. 27, y.!ﬂ,fwdmhﬂqﬁn)ﬂ,‘
read by Lieutenant E. N. Kendall ; and for Iﬂllt‘l.’
mdl!}:chu'dlmsnd.




