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bitan ; on th~ contrary I,have reason to infer th,u the are salutary. In .Tune or 
July the temperature 0 asionally rises to the oppressive heat of 92°, but this 
continues only for a few days at a time, and is terminated by heavy thunder­
storms and drenching rains, which sp edily cool the atmosphere to 56° or 600~ 
and give new growth to the drooping vegetables. The temperature in the n' 
. much lower than during the day, particularly in the months of Augu t and 
September, and very heavy fall of dew takes place. , 

The w ther in March is clear and dou ess, and the ice, which in the winter 
bas attained a thickness of sixteen indies, now begins to dissolve, particularly 
near rocks or stones, or wher.ever it is affected l;>y radiant heat. Towards the 
t!nd of 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 
the shoals and rocky places, and finally disappears, upon an average, on the 24th 
of pril. The alnus glu ino a and various willows blossom about the middle of 
,A.pri. The }tepatica triloba (lowers about the 25th. I • 

From the 1st to the 20th of May potatoes are pl;mted,. and cucumbers and 
melons are usually sown between the 25th and the end of the same month. In 

a , spring wheat, oats and barley are committed to the ground. Various , 
plants) such as Viola blanda, Xylosteitm, CauLophyllum, Erytltronium, &c.} blo som 
in this month, and ab~ut the 19thJ m squitoes begin to be troublesome. In the 
month of June the temperature'"rises to 90° in the day, and hea dews fall in the 
night. Towards the end of the month garden peas are fully podded, and the male 
flowers of maize spring up. Th [ilium pltiladelplticum blossoms at this time. 

In July and August the weather is usually very sultry and dry. About the 
beginning of the former month the Penstemon pubescens, Rhus typlzinurn, 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
mences. Maize is fit for pulling at the end of the month. 

In September num rous flocks of the turdu migratol'iu and ther birds arrive 
from the north, and remain t; r ::t time feeding on the berries of various species 
of rubus. Ncar the end of the month the frost destroys the cucumber and melon 
vines, and po~toes ate dug and stored for winter. The forest as urnes a variety 

. of autumnal hues in the beginning of October, and about the middle of the month 
many flocks of geese and ducks pass to the southward, and their appearance 
precedes a series of cold weather which strips the leaves from the trees. A fall 
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of snow usually occurs a put the 25th. About the end of the month any 
white [£sit (corregonus -albu ) are speared by the Indian • 

November is usually calm ,and pleasant" when compared with the more 'stormy 
preceding month; and at this period a peculiar state of weather occurs, which is 

times of three weeks continuance • . and is named the Indian summer . . It 
is c aracterised by a fog or haze rising from the earth or water, throug4 whi 
the run is seen obscurely. and there is little or no wind. 
" In December the thermometer sinks a few degrees below zero; the sky is 
c~o~dy and much snow falls. The harbour freezes in the beginning of the 
month. In January the ther~ometer sinks twen~y degrees below zero, but J. 
have once seen .it for a few hours as low as 32° {January, 1822). The sno 
attains a depth uf thrce feet in the woods this month, but the ground under it 
~ not frozen, nor have I observed it to be £0 at any time during tne winter. 
In February the sky is cloudy, and a great fall of snow takes place; and there 
is usually no t,emporary thaw about the end of the mOl?ni, accompanied by' b vy 
rain and sometimes, by thunder. The winter months in other parts of Canada 
are attended with a rcloudlt-ss sky, and much less snow than occurs at Penetan­
guishene, and this difference may, I think, be attributed to the vicigity ofth lu~ 

Mountains which skirt Lake Huron, thirty miles to ,the S. W. of Penetanguis ene. , 
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ON SOLAR RADIATION, 

DY 

JOHN RICHARDSON, M.D., F.R.S., &c. 

Surgcotl and Natum/;,t to the ExpediliQlI. 

IN the table of observations on solar, radiation, the first cohtmn under each 
month, up to the end of April, shows the temperature of th~ air by the same spirit 

, ) 

thermometer, hung in the shade on th~ north side of the 'observatory, which was 
in forming the register from which the abstract of the . Meteorological 

Journal,'Table I., was taked. The succeeding column exhibits the excess oftem­
perature indicated y a spirit t ermometer hung on the south side of the 
observatory where it' was expi>sed to the rays of the sun. 'T two thermometers 
had spherical bulbs half an inch in diameter, and their scales corresponded very 
nearly with each other. , The one ,e~posed to the sun was prepared by covering 
its bulb with silk paper, and a pretty thick coat of Chino. ink mix.ed with 
indigo. 
, When 'the , air was calm, or when ,the win~ blew from any of the northern 
points of the compass, and the thermometer in the sun was sheltered by the­
observatory, I considered its excess over the one in ~he ,shade to be a measure 
of ~e force of solar radiation, which could be readily cOlllpared with other 
observations; but when the wind blew on the blackened thermometer, the heat 
was abstracted from its bufb with a rapidity proportioned to the strength of the 
breeze, and these observations being obviously incorrect are marked in the 
tables with an asterisk. Dur;ng the winter months, southerly winds were rare, 
but they became more freq t in.the spring; and in the month of May, a' 
.. curial thermometer, havi its bulb covered with paper, and blackened in a • 
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simt ar manner to the ,spirit one, -was inclosed in a square bottle of thin glass, 
four inches wide, to protect it from the wind. The excess of this thermometer 
wh the sun shone on it, over the mercurial one in the metal cylinders described 

. in page Ix. is registered in the second column of the tables of radiation for 
themontbs of May, July, and August. During May, there is al 0 a third column 
for ach hour, headed (( Expo ed," wbich contains the observations made with 
the blackened spirit thermometer used in tbe preceding months, and which still 
remailled suspended on the south side of the observatory; as in the preceding 
tables the instances in which the wind ble on the latter thermometer are noted 
by an asterisk. The glass bottle no doubt intercepted a portion of the sun's 
rays, particularly when they fill obliquely on it; rand as the heat it gained 
wa continually abstracted by the wind, the observations were, to a certain 
extent, inaccurate) but the contrivance was suitea to the limited means we 
po~sessed at Fort Franklin. It stood three feet from the ground on tbe top of a 
detached post, and was exposed to all winds. 

In the montb 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 mitted; but in February, March, and April, the obser­
vations were regularly made every bour from sunrise to sunset, and it is e 
highest for each day which is giv n in Table 1. The remark made in page Ix. 
of the Appendix, on the uncertainty of the b r <ct.t which the temp ratures were 
observed in July nd August) applies also to the register of solar radiation for 
these two months. 

The intensity of solar radiation shown 'by tbe bla~kened thermomet 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 the 
expo ed thermometer was cooled by southerly winds) generally increased, as 
might have been expected, gradually from sunrise to noon, and decreased again 
to sunset. but on an average the radia ion was more pow rful in the forenoon 
than at corresponding altitudes of the sun in the afternoon. It was also much 
stronger in tbe spring months when tbe ground was covered with snow, than ill 
the summer months when the altitude of the sun was greater. 

The difference of intensity of solar radiation at equal altitudes of the sun ii, 
I believe, dependent upon variations in; the clearness of the atmosphere; 
~d perhaps the greater transparency of the air in the spring, before the IRO 
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disappears, may be explained somewhat in tbe following manner. In the month 
of March, for instance, the sun in the latitude of Fort Franklin has sufficient 
power to heat the atmosphere considerably, but tQe snow then lies unmelte on 
the ground, and the temperature sinks very low in the night, frequently as low as 
itdoes at any time during the winter. The night-cold causes much of the moi ure 
of the atmosphere to be deposited in the form of boar frost or rime; whilst on 
the other hand, the warmth which the air acquires after sunrise renders its solvent 
power greater th.an the slow evaporation from snow, cooled most frequently 
below zero, can satisfy. The consequ~nce is that all the haze or mist floating in 
the air is completely dissolved shortly after sunrise, and the sky becomes clear 
to a degree which is unknow~ there in the summer, or in any season in more 
southern latitudes Iff . The greater haziness of the sky after the sun has passed 
the meridian, probably depends in some degree on the currents of air produc<td 
by the heat ?f the sun mingling portions of the atmosphere at different tem· 
peratures. 

In cloudy nights, the blackened thermometers, whether exposed to the air, or 
• sheltered by glass, showed generally the same temperature as the one on the 

• north side of the observatory; but when there was a clear blue sky, both the 
blac ened thermometers fre<\uently indi~ated lower temperatures, sometimes to 
the amount of four degrees. ' In the tables of radiation for July and August, the 
mark minus in the second columts or two A. M. and eleven p. M. denotes that . 
the blackened thermometer in >the glass bottle showed a lower temperature than 
the one in the metal cylinders. . 

. some degree connected with the subj ct of radiation, I rna notice in 
this place, that tho e 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 
to the first 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 
surface to the clear blue sky. It is evident that the rays of the rising SWl 

impinging on the clouds, possess the power of heating the atmosphere, bef?re the 
luminary is visible from the earth. 

In the 8ummer·time, the power of the 8tm was perceived to be greatest wnen 
partial thunder.clouds were floating over a deep blue sky, and after a few)arge 

• Mr. Daniell has pointed out the greater power of the sun's rays in high latitudes; but eems 
laelined to attribute it to the smaller depth of the atmosphere near the poles. 

, 
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drops of rain had fallen. Whel'l the sun shone out at such times its 
very oppressive. 

. .,' , 

[No. III 

The amount of solar' radiation show~ by Leslie's Photometer was regularly 
noted in Marc and May, and Occasionally in the other months, but when the 
te ' rature 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 liquid was forced into the colourless bulb. Whether this was owing to the 
instrument not being calculated for rrieaslfl'ing great solar radiation when the tern .. 
perature of the ai~ was very low, Of to a defect in its construction attributable to 
the maker, I am unable to say; 'but as the results c~uld only be guessed at, after 
the liquid had descenJecl below the scale, I have not inserted them in the Tables . . 
I~ 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 blackened thermometer than in March. 

The effect "of the sun in heating the atmosphere in the northern pallts of 
( 

America, and especially in tqe 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 , sunnse, 
-and at two P. M. in the shade. These two periods, in( fact, correspond, particularly 
in ' the spring months, almost uniformly wiVt ~he extreJIle temper~tures of the 
-twenty-four hours, and accordingly a comparison ·of the daily range of tempe­
rature in more southern latitudes with tha~ shown by the ,Meteorological Table's 
.to exist at Fort Franklin, will corroborate some of the preceding statements as to 
the' greater solar radiation in high northern latitudes, consequent, as I have 
inferred, on' the state of" the atmosphere*. The heat which the atmosphere 
acquires in the day-time is not, however, exactly commensurate with the power of 
the sun's rays indicated by a blackened thermometer, for the air must doubtless' 
frequently acquire heat . from the clouds whi~h intercept the sun's rays in their 
progress to the thermometer. When the whole ground is deeply covered with 
snow, it is evident that no heat can be communioated from the earth to air whose 

'tempe~ature exceeds~ 320
• 

The highest peak of a 'chain of hills, distant about forty miles from Bear Lake, 
was visible in clear weather, and in particular states' of the a.tmosphere a oon­

t 

• Iu the Table of Lbe progress of the seasons at l'ort Franklin there is Il. column -which indi~td 
the mean diflerence between the temperature at sunrise and two P. H , for every ten dayg, 

• 
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slderable portion of the range was seen, so that the amount of 'refraction of the · 
air was in some degree indi ated by th~ extent of hill that appeared over the 
intervening low grounds. The refraction measured in this way was greatest in 
a clear sky, when the temperature had been very low in the night., but was 
rising rapidly in the day, evidently through the influence of olar radiation. . 

Table V. contains observations made by Captain Back and Lieutenant 
Kendall on Solar Radiation, with the thermometer sheltered from ind by 
glass, from September 1826 to May 1827. And Table VI. contains Observations 
made at Carlton House during March and April 1826 with a blac n .d ther. 
mometer exposed to the air. 

) 
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. ~ ;Jo."=, .. ~p :., / . .-. ' • -'1' BLE I. OBSERV TIONS ON OLAR RADJ TIO . 
October, 1826. No ember, Dec rubel', January, 1 27, Febl"\.WU"y. March. .. 

• 
Temperature Exc. of Temperature Ex.esa .f Temperature ExcelS of Temperature Exees80r T mpornture Exces. of T em verat? re 1,. of 

. .:.. in Tomper. in Temper. in Temper. in Temp r. in Temper. in Temper. 

~ Ibe sbade. in the un. the. hade, in th 'un. the shade. in the Sun, the sbade, in tbeSun the shade. In the S",. lb. shade, inth SUII. 

--'. 

1 , .. : " · . ... . · , + 14'5 2 '0 - 42'5 23'0 - 9'0 20-0 +~ 5'9 22'0 

2 .... · - . . .. , , + 1l'2 0'8 - 39-7 * 9'0 - 3'0 5'0 - 5'0 20'0 . 
3 '" . , - '" . - , + 22'0 22'5 -1 '0 4'5 - 12'1 8'2 -15'5 30'0 

4 .... , , '" . · , .. ... · , - 27'0 !" 6'0 - 17'0 1 '0 -10'0 46'0 

~ 

5'~ .... · , . ... 
i f~F 

- 6'0 4'0 - 24' * 4'1 - 21-4 *17'3 - 4'7 27'0 

6 '.0 • ., ... . · , - 13'0 10'0 - 36'0 4'2 - 19'8 15'8 ...... 9'1 46-'0 

7 •• II · - +. 5'0 8'0 - 21'1 * 4'5 - 15'0 '2'5 -19'8 6'6 - 29'2 15-0 

S ., .. , , + 7'0 * 4'0 - 22'8 14'0 .. , . · , - 22'5 30'0 + 3'4 19'0 

9 ' ... · . - 5-5 35'0 - 32'8 20'8 - 20'0 7'0 - 16'0 -25'6 .- 4'0 I_ 15'0 
• 

10 I " • , . + 10'5 • 2'5 '" . , , .. , . · . - 17'5 14'0 + 20'8 15'0 

11 + 31' *15'0 + 2'0 2'6 . ~ . . " - 23'5 12'5 - 20'2 13'5 - 12'6 18'0 
• 

12 + 81'1 2'0 - 8'5 31'0 - 9'4 -6'4 - 32'5 27'0 - 26'0 47'0 - 34'2 32-7 

13 .... - , - 5'0 23'5 - 6'5 III 2'0 ... . · , + 9'5 8'3 - 24'2 ·47· .... 

14 + 25'0 23'5 9'0 21'5 -16'0 -
f 

3'2 + 4'1 20'2 - 26'0 4 -0 - '" .. · . 
15 + 26'8 0'2 + 2'0 20 '5 - 5'0 16'0 ••• 4>; , , + 27-5 9'5 - 20'0 *42'2 . 
16 .... · - + 2'5 * 2'5 .... , - - 14'0. 4'7 '+ 9'9 13'2 - 16'0 39'5 

17 .. . . -. + 10'2 III 2'0 '" . -. ••• 0 · - - 4'0 23'4 - 3'6 22'2 

. \~ 18 '" . · , . ... - , - 15'0 12-5 .... _. - 5'0 11'7 - 8'4 G5'0 

19 + 9'5 1'5 +'10'5 * 2'3 - 4-2 10-2 .... · , - 15'0 57'9 -14'0 84'5 

20 • • 0 • · - + 8- 23-2 ••• 0 · , .... · , -15'0 39'9 - 7'0 44 '0 

21 • 0 ... , . + 4'2 * O'S - 16'3 4'1 . ... , - -16'0 40'9 -13'0 *40'0 

22 + 20'5 9'5 .. .... · , -1 '0 5'2 - 3'0 14'0 -I '0 33'8 + 15'0 36'5 

23 +1 '5 2'5 ..... , . - 32'0 22'0 - 10'0 * 3'2 - 12'5 *50-9 - S'O 88'0 
-

24 .... , - .. , . , . - 40'5 2&'5 .... · , + 9'8 4'5 - 4'0 *50'0 

25 .... · - ... . · , - 43'0 5'0 . ..... , , + 12'5 26'0 - 4- *28-4 

26 • 0., , - - 6'5 10'5 - 39-0 *14-2 'T" 23-0 ·29'0 - 4'0 5'2 + 1'0 *20'5 

27 - 5' 17-8 - 9'9 *10'9 -2 '0 8'0 - 41'0 41'0 - 9'8 24-3 + 6-2 eta., 
28 .... , - ,- 5'0 12'0 - 24'2 16'0 - 38'5 48'0 -11'0 25-S + g'O .~ 
29 '" . - , + 9-5 3'5 - g·O 4'2 - 20'0 *15'0 . ... , . + 13'0 06'0 

• 80 .... 
" + 21'0 17'5 - 17'0 3'0 -16'2 25'0 0 ••• " + 9<8 &8'2 

lIT 
31 .... ., ... - - - ... . - , - 81-5 89-5 ..... , - + It!_ ~'J 

~ ... ... : c'· 

I . :,..-~ ! ... -. I,;: 'l • 
~ 1°;>: -='- ""- -. ~ ._ .. -". , . ~ .. 

I . ., , 
~'" • t :.. 
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AT FORT FRANKLI ,Lat. ,600 12' N" LOll. 125'12 W~, 1 20-6. 

April. 

To(operature El<C 8 of 

in Temper, 

\he .had., in tb Sun. 

+ S'O 43'0 

0'0 23'0 

+ 13'0 84'3 

+ 7'0 26'0 

+ 7'3 40'9 

I'S 44'8 

9'5 80'5 

+ 5'0 27'0 

+ 1 '0 14'0 

+ 34'9 51'0 

+ 8S'O 86'0 

+ 22'S S'8 

+ 20'0 *20'S 

+ 19'0 * 4'0 

+ 29'0 *1'5:3 

+ 21'0 40 '2 

+ 21'0 42'5 

+ 39'1 *2S'1 

+ 37'0 20'0 

+ 28'2 89'S 

+ 24'S 12'0 

*20'6 

*20'S 

22'4 

15'0 

* lO'S 

*28'5 

f)'!) 

6'5 

in 

the Il •• de, ill the 'UD. 

... , \ 

+ 30'0 - 42'0 

+ 44'0 49'5 

+ 48'0 47'0 

+ 8S'O 40'0 

+ '0 20'0 

+ 89'0 29'0 

+ 45'0 34'0 

+ 87'5 46'5 

+ 39'2 38'S 

+ 47'0 37'0 

+ 40 '0 41'0 

+ 47 '0 42-0 

+ 50'0 39'0 

+ 35'0 ~'O 

+ 44'0 39'0 

+ 33'0 ~7'O 

+ 39'5 37'9 

+ 46'0 37 '5 

+ 44'0 25'0 

+ 50'2 49'S 

+ 52'0 31'0 

+ 57'0 39'0 

+ 55'0 34'0 

+ 52'0 8 '0 

+ 57'0 27'5 

+ 52'0 82'0 

+ 61'0 82'0 

August. 

~ 

Temperature E1._ of Temperature E.ce •• of 

ia Temper. in Temper. >. 
the .hade. in !beSun. th shade. iD the Sun. ~ 

+ 5l'5 

+ 45'0 

+ 55'0 

+ 50'0 

+ 64'5 

+ 5'6'0 

+ 59'5 

+ 63'0 

+ 66'5 

+ 58 '0 

+ 58'0 

+ 57'0 

+ 52'0 

+ 56'0 

.+ 61'5 

+ 56 '0 

+ 66'0 

+6 . 
+ 64'0 

+ 64:,0 

+ 53 '0 

+ 48'0 

+ 51'5 

5 

33'5 

15'0 

27'5 

31'0 

3'0 

83'5 

85'0 

83'5 

3S'()' 

35'5 

14'0 

14'0 

31'0 

8 '0 

33'5 

84'0 

lr,- 5 

20'5 

84'0 

34'5 

+ 52'0 19'0 1 

2 + 53'0 

.+ 5 '0 

+ 57'0 

+ 64'5 

+ 61'1 

+ 64'0 

+ 6S'O 

+ 69'0 

+ 74'0 

+ 65'7 

+ 00'0 

+ 50'0 

+ 55 '5 

+ 56'0 

+ 53'S 

+ 47'0 

+ 46 '0 

+ 53'0 

+ 50'5 

+ 51'0 

+ 4 '0 

+ ol'f; 

+ 53'0 

+ 55'5 

+ 59'5 

+ 64'7 

55'0 

32'0 

42'0 

34'0 

35' 0 

37'0 

3 '4 

35'0 

35 '0 

35'0 

3 

4 

NOTE.-In this Tahle all the Observat1ons 
up to the enrl of April were made with 
two Spirit Thermometers, one hung in the 
shade, three feet from the ground, on the 

5 north side of the Ob ervatory; tb t r 
6 hung on tbe soutb side of tho same build­

ing. and at an ollual height from the ground , 
The buill of Lbe latter was coated with 
silk paver, blackened witb ~ mixture 
of China, ink and indigo . The second 
column under each month contains the 
exec. s of th~ Thermometer in tbe sun rune 
over the one io the hade, 

7 

9 

10 

32'0 11 

4'(1' 12 

, In May, July, Ilod Augu l, 1ercurial 
.Thermometers were \I cd, and the one with 
Lhe bla.ckened bulb w protected from th 
wind lly a glass boW , and the other 01<.0 

shelLored from radiant beat by being in 
closed in two br s cylinder, as de crib d 

J3 

14 

S'O 

ll'5 

4'0 

11'7 

16'0 

6'0 

16'0 

10 in. page Ix of the otice annexed to the 
Meteorological Journal. 

16 TI greatest exee of tbe blackened 

5'5 

3\ '0 

36'0 

26'0 

36'0 

41'5 

83'5 

3 '0 

35'5 

17 

IS 

19 

20 

21 

22 

23 

81'7 29 

16'0 30 

26'0 81 

Thermometer ob ervcd e ch day ia re­
corded in tbis Table, but the Ob ervation' 
are given for eh hour in the montb~ of 
lny,JulyaudAugu t,inTableslIIandI • 

• Thd' a terisk denotes that the , ind 
blew on tbe blackened Tber010met r, 
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'1' LE II. OBSERVATION ON OLAR 
, 

L 5 A.M. At A.M, At 9 A.M. At 10 A.M. At 1 . M, . At Nooll . .. 
~ 

Exeon of 
r 

E.cesBo( 
Tempe:' 

Ex ... of Exc~a. (J( 
Ex-c. of T roper, Temper, Ex.cs of Temper. Temper, mper. bllltkened Ther, blackened Ther, bl kened TI,.r, blackened The r, blnckelled That, blB~k."cd 1'11,. 

in in the un.hiDCo ;n iu the un bino. III in tho Sunibin .. in in the 'Ull hinc, in ;n tbe Sun,bine, in iD the "u~hiD~: 
Ihad., tbo hade. th .. bade. tho.had-· the ohade, the Ihade, 
curia! 'hel-l.Elyoaed. Mercurial Shel'l Expol d, ~fercuri"l Ilel- \ Expo 001, Mereuri.al 'hel-\ EIJ1OlOd, Mercuria) hel- Exp06ed. Mercuria) ' hOI-I Expol<., 
l1er. t red, Ther. t red, Ther. tered, • Ther, tered, • Ther. (.red , 

Ther, t~red. 
er. pirit, Mer. 8 pi ri t, Mer, pirH, ~ler. I S piTh, M.r, plril. Mer, t;pirit, 

< .. 
7'5 .. * 8'0 +24'5 .. * 0'0 +2S'2 ,- * 0'4 +29'2 · . • 0'3 + '29'S · , , . :.reS'5 " • 0'5 
'2'0 . . • 1-5 24'2 , . • 3'4 26'5 , - * 0'1 ~ '0 · . * 0'0 2S'O · , .. 2 '3 .. * 5'0 

'0 , . 2'5 12'0 . . 31'9 15'0 .. 17'5 IS'O · . ~2'O 17'0 · , .. 16'0 " , , 

1'5 2'0 * 1'5 1V'O 10'0 • 7'0 18'0 38'5 *18'0 15'0 85'" ·15'5 16'0 42'0 lIf17'O 17'2 80'S * 7'S 
H 4'0 * 1'0 80'0 17'0 lit 8'0 81'5 19 '5 * 6'5 32'1 25'9 lIf 7'4 8S-o 8S'5 *19'0 35'0 42'5 *20'& 
!.& 3'0 * 0' 85'0 87'0 *1 '0 37-0 82'5 *20'0 89'0 42'0 *22'2 40'0 44-0 *26'0 42'5 45-5 *23'7 
'-0 2'5 * 0-0 36'0 37-0 *18-0 39'0 32'0 *22 '5 37'0 3S-5 *19'0 40-0 41'0 *20'6 42'S 46-2 *22'2 
:-0 1-0 0'0 33-0 33-0 *24'0 82-5 31-3 *28'3 86,31 30-3 *20-5 38'0 40'~ *32-0 86-0 1&5-0 *25'0 
'5 0'0 0'0 29'0 S-5' 6'0 30-2 10'8 7'4 82'0 12-0 8-2 82'0 12'0 9,0 88-2 11-8 9'S 
'0 0'0 0'0 29-0 -0 4'0 80-4 14'6 11'0 32-5 17'5 12'5 84-6 22'9 28'7 39'0 29'5 29'5 
5 1'0 2' 80'0 38-5 *J7 '5 ' 88'0 • *26-0 38'0 89 '0 26-0 *J2'O 44-0 2 '0 24'0- 42-0 28-0 * 6'4 
0 2-0 0'0 86'0 12'0 * 9'0 88'0 29'0 *16'0 88-6 S -2 *10-;2 36'5 40'0 *16-5 36'S 83'2 -10-1 
5 21 '0 * 0'0 39-2 n 'S 42' 41'0 36'0 *14-5 41-0 83'0 *f9 'O 4.4'0 37-0 *12'5 46-0 8S-0 *18'0 
) 11'5 1'0 42'2 25-0 I~N 45'0 80'0 20-0 -47-2 361:8 22'S .. 47'0 87'0 28'6 47-0 87'0' 35-5 
) 5'0 0'0 36'0 17'0 * S-O 3S-0 20-0 • 6-0 36'3 5'0 't 0'0 8'9'8 29'2 * o'S 40'0 41-0 *16'5 
) 22'5 • 1'0 3 -9 13'1 • * 2-7 41-0 29'0 !If 8-5 43'0 40'0 *14'0 45-0 40'0 *16-0 45-0 37-0 *1:>'0 
I J2-6 *1'5 43'0 IS'8 * 3-0 48-0 15-0 1.5-3 48'0 36'0 *17-0 49'5 37-0 *17'0 51'0 83-0 *1 '0 
I 2'5 0-5 8S-3 6-2 , 4-7 37'5 2'5 • 0-0 87-2 4:0 * 0'0 37'0 5'0 • 1'0 36-0 5'0 * 1'0 

5-5 2'0 85'0 24'0 0-2 36'2 29-0 81-0 40'0 2 '0 27-5 44'0 89-0 31-4 41'0 31'5 *11'3 
S-O * 5-0 81'0 '5 5'2 31-5 S-O 5- 32'0 15-0 7'0 83'0 17-0 8'5 35'0 15'0 I " 16-0 

10-0 0'7 86'0 15'0 *10'0 3S'0 29'5 *ll'O 39-5 37-0 11118'0 39'0 32'0 *12'0 39'0 ~6-0 • 6-0 
5-5 * 0-5 3 -0 g'O * 3'0 42-0 IS'O * 7'0 42'0 22'0 * 9'0 46'0 20'0 *12'0 50-0 13'0 *16'0 

4'0 • 0-0 42'0 S'O 6'0 43-0 S-S 5'2 44'0 10-0 * 6'0 42'0 12'0 • 6-0 44'0 10'2 * 3'2 

12'5 * 0'0 40'0 30'0 *12'0 40-3 29-0 *10-7 48 '0 25'5 *17-0 46-2 22-8 *1(i-8 50-2 49'S *15'6 
6-0 * 0'0 49'0 2,10 * 9'0 50'0 27'0 *10'0 48-0 29-0 *11'0 460 30'0 *12'0 44'0 8}'O -11-!) , 

22-0 *' 0'0 47-4 35'6 *13'4 50'0 2S'O *14-0 51 '0 32-0 *16'0 02'0 36'0 *17'0 07-0 Sg·o *18-5, 

'0 0'0 46'6 g-O 5-0 46-6 18'4 9-2 49-S 30-0 18'0 55-0 84'0 28-0 07'0 29'0 24'0 
4-0 0-4 450 36'0 *15-0 45'0 2 '0 *10-0 46-0 32'0 *12'0 49'0 36-0 *15'0 52'0 111"' *17'0 
2-0 !If 0'0 4S'O 12'0 - 2-0 50'0 20'0 * 8'0 oJ1o 19-8 • 7-0 07-0 27'5 *10-6 57'0 26'S -!s'r; 6. * 0-0 4 -5 29'5 *16-7 43'0 23-0 *lS'O 46-0 20'0 * 6-0 48'0 28'2 *14'0 46'0 82'0 -10'0 
!;'5 1\ 0'0 5S'S 21'7 • 6-;2 61 -0 82'0 -14-0 45-0 23'0 *10'0 46-0 14'0 • 1'0 49'~ 81·3 r~~ n-- .,----!--- -----

1 39-02 
------

: .', I S6- 6 88-10 40'47 P 41'41 180'11 .;:, 
! f Non_ The hllCkclled Mercurial TbermomeleL .AA 
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I;" 
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I Y 
I'i 0 OLAR R DJATIO c 11 
} ;' • , 

~ '"" 
.; 

/iO" . , lit' ' .. r" RADJATIO IN MAY 1826, AT FORT FRANK N, 
. -

'" . . 
i 

1 p,M, At 2 P.M, 
~ 

At 3 P,M, At 4 P,M, At 5 P,M, At 6 P,M, . 
.l 

.\<dee •• of Temptr, Exc of 
T mper. Exec lof E sce»s or. E xee of Exc of I !oIsckcu J Thor. blackenetl Ther. black.ened Th.r, Temp<!r, blackened Ther. T emper. blKckeaed T her. Temper, blft. ken Tb r, • 

in tbe Sun tuDe. i in the "uDshin • in in the 'uolhin . in in the Suu hioe. In in the 'un hille. in in the un hine, .: ..... tbe .bade. the hade, th.shade. tbo bad •. Ihe hade. 
Shel', Exposed. Mercnrlftl :'IhOl', Expo "d. Mercurial Sbol' , Exposed. Mercurial 8k.l- \ Expo .d, Mercurial S hel. \ Expo.cd, M.rcuri~\ bol· \ Exped, "",d. • .. 'l'her. te .. d. 

Ther. teredo Thor. tered , 'l'ber . teredo Ther. tor d. .:. Mer. :Splnt. M.r. ~piri t. Mor. · pirit. Mer. pirit. M.r, pirit. Mer. SpirH, ~ 
\ I .. 

I· 8'2 .. '" 2'8 +29'0 . , , . + 29'0 , , * 0'0 +29'2 .. '" 0'0 +29'4 .. '" 2'6 +28'~ , , 1 

.. ; , , 29'0 , . , , 27'4 * 6'0 25'0 : D 
23'S 22'0 2 , , . . , . , . " " ;, 

19'0 * 6'0 18'0 * 5'0 17'0 * 8'0 14'0 8 .. .. , , .. .. 10'5 , , , , , , 

84'0 "'10'0 21'0 80'0 '" 8'0 22'0 25'0 '" 6'0 20'0 20'0 ",' 4'0 20'0 18'5 * 3'5 20'0 , , , , 4 . 
'" 29'5 * 9'5 37'0 34'0 *23'0 I 86'0 ~6'O • 8'0 85'0 26'5 11110-0 84-8 21-8 * 5'0 84-6 17-0 0-0 5 I 

j::: *29-0 45'0 48-0 *22-2 48-0 40-5 *19'0 44-0 86-0 "'14.-0 48'2 80'S * 8-2 42'5 27'5 * 2'5 6 
*20-1 48-S 43-7 *18'2 48'0 88'0 *17-0 44'0 37-0 *15-0 45'6 32-0 *12-0 44'0 .i6-0 '" 1'5 7 

32'0 "'20-5 S'O 82-0 6'(j· 36'6 39'0 *21'6 8 3 '4 *17'7 34'0 2 '0 *14'2 34'8 24'7 '" 0'0 
120'0 16'0 84'0 8'6 -7'5 34'0 10-5 '0 8S'O H'O '5 S8 'O 5'0 3'5 • 34 '5 5'5 3'5 9 

I 29'3 32'3 40'0 24'0 30'0 41'S 20'3 2 '0 41'2 23'1 23'8 40';) 19'8 17'S 39'0 10'4 9'0 10 
34'0 21'5 4!l'O 28'0 13'0 46'0 20'0 7'0 43 '0 17'0 9'0 i!4-0 2i}-2 9'9 44'0 15'0 3'0 11 

5 46'5 *1()'O 39'0 40-0 *20'0 40'0 86'5 *16'5 40'0 32'5 *12'0 40'0 30'0 *10'0 40'0 23'7 '" 0'5 h 

5 24'5 * 7'5 44'0 33'0 *19'0 4 '0 ISii *10'0 40'7 18'3 '" S'O 40'0 16'0 - 4'0 40'0 14'5 - 4'0 H 

o 30'0 32'0 48'2 3 'S 36'S 4 '0 36'0 '7 41'7 29'8 *18'0 42'0 31'0 "'10'5 39'4 29'5 - 0'6 1 ~ 

'02-l'O * 5'2 41'0 39'0 *13'0 '13'0 80'0 "'10'0 40'0 22'0 '" 5'0 4t,O 21-5 * 6'5 41'0 290 * .. 2'0 I i 

o 42'0 *15'3 47'5 37'5 35'5 49'5 14-3 lS'l 49 '2 33'S "'13'3 48'0 31'0 *n'o 47'0 27'0 '" l'S 1 . 
-0 39'0 *11)'0 50'1 20'0 * 7'6 51'5 22'5 * 9'5 49'0 13'0 0'0 49'0 , , , - 49'0 '0 '" 1'5 1 

"5 :Q • 2'0 34'0 5'0 * 1'0 35'0 9'0 * 2'0 37'2 2'8 2'0 36'6 7 '0 * 0'0 36'0 5'0 /I 0'0 I , 
e'o 30'0 *]9'0 39'5 14'5 /I 4'1 3 '5 16'5 * 4'0 43'0 12'0 • 7'0 42'7 9'7 '" 3'8 I 40'0 3'0 1'0 I 

'0 12'0 12' 3 '5 12'0 12-0 ! 86'0 S'6 8'6 36'0 6'0 6'0 36'0 4'0 2'0 I 36'0 0'0 0'0 ~ 

9-5 :l '0 '" 'I) 40'0 17'0 * ,'\.'O I 40-0 20'0 * 0'0 41'0 20'u lI' 0'0 3 '0 7'0 * 1'5 39-0 4'0 /I 0'0 , 

~:4122'6 
, 

'" 8'6 4 '0 3ti'g *20'6 I 46'0 S7'(> *14'0 46'0 33'0 *14'0 46'0 30'0 *10'6 41'5 19'0 , , l 
I ~:O ,24 '0 /I 9'0 43'0 22'0 ill 7'4 

I 
4S'O 17'0 /I 4'0 44'0 16'5 * 4'0 44'0 25 '0 * 5'5 41'0 1S'O * 1'7 

'0'1
410

• "'14'0 50'2 32'7 *12'4 50'S 37'1 " 11'2 00-0 32'0 * U'3 4 '0 29'0 /I 6'0 46'0 27'0 .. 1'0 

!'9 29'0 .~,O 42'0 12'0 '" 5-t) 52'0 SI'O *15'0 53'6 17'4 * 3'8 50'4 14'6 * 4'6 41 '5 2'5 .. 1'7 

";0 37'0 *14'0 52'0 25'0 *15'0 48'0 I '0 *16'0 45'6 17'9 * 9'4 53'0 7'0 .. 2-0 51 '2 2'0 1'0 
7'0 27'0 28-0 60'0 :2H 25'0 56'0 25'0 14'[) 60'S 24'0 10'5 5]'0 29'0 /I S'O 60'4 29'0 0'0 
'3'0 29'0 -IS'S r-... iO'O 82'0 "'13'0 47'0 3·t'O - H 'O 45'0 31'0 *10'0 46'5 27'0 * 6'0 4 '0 2N) -0 

'3 26'''' -140() 56'2 )6'0 10'0 55'2 6'8 6'0 :) 55'7 5'0 SO 56'0 3'0 1'8 ' 53'0 1'5 2'-1 
I 8'0 Sl'b 2'N, D2'O 82'0 SO'() 47'0 17'0 .. 6'0 45'0 g'O * 4'0 46 '0 9-0 * 4'0 44'0 6'4 '" 1-0 

J7'2 17'$ ~ 7-8 48'2 8'S /II O'S 47'0 8'0 if 0'0 47'0 G-S * 0'0 47'0 6'0 - 0'0 \ 42'0 S'O * ~~ Il; i. . - I----
1 41 '61 1---- ----I 1 39- ;) 1-{ia ,.', 4l'6fJ 4l'l7 40'59, '. Thee;;;,; 1tWr. .......... that tbe ,nnd ble,,' on l'l8 rrplmd blaeke'iicd Spirit TherDlomet 'r, . " .. ",-, , 

'- ~ ~ JI j 



LE II. OB ERVATIONS ON SOLAR 

At 8 A.M. At 9 A.M. 
, 

bla!:: T{.r_ Tempe.r_ bla~k~'::d ~er_ Temper_ 

in iu tbe un biDe.. in in tho "unshine .. 

At 10 A_M, 

Temptr. 
in 

the .1'Ade-�----;~--11 the Ihade_, j----,---I 1 1b.11IIIIlo.I--;----

Ther. ter, Th tered, 'l-h 
Mer. pirit. er, M.r, ' piri!, er, 

M ",i.l hel'l EXpoIed, MercuriAl b 1' 1 Eorposed. Mel'Curial 

'-----r-~----~I---~r-~--~ 
f 

III 8'0 +24'5 III 0-0 +2S-2 

* S'4 26'5 

* 0-4 +29'2 

* 0'1 ~-O 
* -S 

* 0-0 
-0 

1-5 

* 1'5 

2'5 

2'0 * 1'5 

4'0 * 1'0 
3-0 * 0-

2-5 * 0-0 

I'Q 0'0 

0-0 

0-0 

0-0 

0-0 

1-0 2-

2-0 0-0 

85-5 21 -0 * 0 '0 

86'0 11-5 1-5 

5-0 -0 

22-5 III 1'0 

12-0 * 1'5 

2'5 0'5 

5-5 2-0 

g·o * 5'0 

10'0 0-7 

5-5 * 0'5 

4'0 * 0'0 

12'[, * 0-0 

6-0 * 0'0 

22'0 

31-9 

lu'O 10-() * 7'0 

80-0 17'0 " '0 

85'0 37-0 *lS'5 

36-0 37-0 

33-0 33-0 

*13'5 

*24'0 

0-0 

4-0 

*17'5 

* 9'0 
42-

12'4 

* 3'0 
III 2'7 

* 3-0 

,4-7 

0'2 

5-2 

11110-0 

* 3'0 

6'0 

30 '0 *12'0 

49-0 2,1'0 - 9'0 

47'4 35-6 *13'4. 

40'6 9'0 5'0 

45 0 30-0 *11;-0 

4 -0 12'0 * 2-0 

4 '5 29'5 -16'7 

* 6-2 

17'5 

18'0 3S'0 *18-0 

31'5 19'5 * 6'5 

37'0 32'5 *20'0 

39-0 a2'O *22-[, 

82'5 81'8 *28-3 

30-2 10' 7'4 

n·o , 
, 3 -0 83-0 *26'0 

3 -0 29'0 *16'0 

41'0 36-0 *14-5 

45'0 30'0 25'0 

3 '0 20'0 * 6'0 

41'0 29'0 * '5 

48'0 15-0 10-3 

37-5 2'5 * 0'0 

86'2 31-0 

42-

5' 
*11-0 

* 7-0 

5'2 

29'0 *19-7 

50'0 27'0 *10-0 

50-0 28-0 *14-0 

40'6 18-4 9'2 

45'0 2 -0 *10-0 

50-0 20'0 * '0 

43'0 28-0 *18'0 

61'0 82'0 *14'0 

1 '0 12-0 

15-0 85' *15'5 

82'1 25'9 * 7-4 

39-0 42'0 *22'2 

87'0 38'5 *19-0 

32-0 

80'5 87'9 *1 '0 

42-0 22'0 * 9'0 

44-0 10-0 * 6-0 

43-0 25-5 *17-0 

48'0 29'0 *11-0 

(H-O 32'0 * l6'O 

49- 30'0 13'0 

46'0 32-0 *12-0 

54-0 19' III 7-

46'0 20'0 III 6-0 

45-0 23-0 *10'0 

-- 3S'1O -----189.02 

Atl 

T mper_ Temper_ 
in 

1----,---11 the bad .I---"'=L-

2 -0 

17'0 

16'0 42-0 *17-0 

33'0 88-5 *19'0 

40-0 44-0 

4.0-0 

38'0 

32-0 

*16'5 

11112-5 

28-0 

* 5-S 

45'0 40'0 *16'0 

49-5 37'0 11117-0 

lJ7-0 5-0 III 1'0 

44 -0 89'0 31'4 

33-0 17-0 '5 

39'0 32'0 *12-0 

46'0 20'0 -12-0 

4.2-0 ] 2-0 * 6-0 

46'2 22'S *15-S 

460 30'0 *12-0 

!>2-0 86'0 -17'0 

/)5 '0 34'0 28'0 

49'0 86'0 *15'0 

57'0 27'5 *10'6 

4 '0 28'2 11114'0 

46'0 

+2 '5 

2 '3 

16-0 

17-2 30-

35-0 42-5 

42'5 45'5 

9-

29'5 

* (N 
11110-7 

*13-0 

47'0 rn-o' 35-5 

40-0 41-0 *16';' 

45'0 37-0 11115'0 

51-0 33'0 111 1 '0 

36'0 5-0 - 1'0 

41-0 31-5 *U'3 

35'0 15-0 16-0 

39'0 20-0 * 6-0 

50'0 13'0 11116'0 

44'0 



34-0 11110-0 

29-5 • 9'5 

49'5 *29'0 

11120'1 

*20'5 

20-0 16-0 

/29-3 32-3 

34-0 21'5 

]

46-5 *16-0 

24'5 III 7'!) 

3 -0 32-0 

IN MAY 1 26, AT FORT FR 

!"\pirit. 

29-0 

19-0 * 6-0 

21-0 30-0 • S-O . 
37'0 34-0 *23-0 

45'0 - 22-2 

7'5 

40-0 24-0 30'0 

45'0 2S'O 13'0 

39-0 40'0 ·20'0 

44'0 33'0 *19'0 

4 '2 3'S 36'3 

41'0 39'0 - 13'0 

47'5 37-5 35'5 

50'1 20'0 III 7'6 

34'0 5'0 * 1'0 

89'5 14'5 * 4'1 

35'0 12-0 12'0 

40'0 17'0 III 4'0 

., '0 35-0 f112 0'G 

43'0 22-0 * 7'4 

50';,! 3:2'7 11112'4-

12'0 * SO 

25'0' *15'0 

24-5 25'0 

'0 32'0 *13'0 

56'2 ] 6'0 10-0 

62'0 82'0 80'0 

48'2 S'S· 0'8 

• 

At3 P,M, 

T~mper, 

in 

Tb~r_ 
er. Spirit. 

+29-0 • 0-0 

27'4 * 6-0 

1 '0 * 5-0 

22'0 25-0 * 6-0 

36-0 ~6'O * -0 

43-0 40-5 *19-0 

43'0 38-0 *17-0 

86-6 39'0 *21'6 

34-0 10-5 -0 

41-S 25-8 2-0 

46'0 20-0 7-0 

40-0 36-5 *] 6-5 

49' 

*10-0 

3J-7 

*10-0 

13-1 

• 9'5 

• 2'0 
* '0 

'6 

40'0 20'0 * 0'0 

46'0 37'5 *1 '0 

43'0 17'0 • 4'0 

50'3 37'1 - 11' 

52'0 31'0 *15-0 

,1 '0 14'0 - 16-0 

56'0 25'0 14'5 

47-0 ,3-1'0 *11'0 

55'2 6'8 6'0 

47'0 6-0 

47'0 

41'61 

R RAnI TIO , 

* 0-0 

17-0 * S-O 

20-0 200 . ' 4-0 

35'0 26-5 *10-0 

44-0 36-0 *14-0 

44-0 *15-0 

*17-7 

'5 

23-

43-0 17-0 9-0 

4.0'0 32'5 *12-0 

40-7 lS-S * S'o 

41-7 29- *13-0 

40-0 • 5-0 
49-2 33- - 13-3 

49- b'O 

37-2 2- 2'0 

43'0 12-0 * 7-0 

36'0 6-0 G'O 

41-0 20-{j * 0'0 

40-0 33-0 *14'0 

H-O 16-5 * 4'0 

50-0 32-0 * U'3 

53-6 17-4 - 3-

45-6 17-9 * 9-4 

6' 24'0 J.I)' 

45-0 131'0 *10-0 

55'7 1 5-0 3-0 

4!>-0 * 4'0 

47-0 

, 

At 5 P,M, 

2S-S 

10-5 

20-5 13-5 * S-5 

84- * 5-0 

4.4'0 2"'2 

* 8-2 

*12-0 

*14-2 

3-5 

4 '0 30'0 *10'0 

40'0 16-0 * 4-0 

42-0 31'0 *10'5 

41'0 21'5 * 6'5 

4 '0 31'0 *n'o 

49'0 

36'6 7'0 * 0'0 

42'7 9'7 * 3'S 

36'0 4'0 2'0 

3 '5 7'0 * 1'5 

46'0 30'0 *10'6 

44-0 25'0 * 5'5 

4. '0 29'0 * 6'0 

5 '4 ]4'6 - 4'6 

53'0 7'0 * 2'0 

5] '0 29'0 * 3'0 

46'0 27'0 * 6-0 

3'0 I' I 

I 
g-O * 4'0 

6'0 - 0'0 

At 6 P,M, 

22-0 

14-0 

20-0 -34-6 17'0 '0 

42'5 27 '5 * 2'5 

44'0 .r6-0 • 1'5 

34-3 24-7 * 0'0 

34-0 5'5 3'5 

39'0 10'4 9'0 

4 '0 15'0 3'0 

40' 23'7 * (l'5 

40'0 14'5 • 4'0 

39'4 29'5 

41 '0 290 

47'0 27'0 

49'0 '0 

36'0 

40-0 

36'0 

39'0 

41'5 

41'0 

46'0 

4l't) 

51'2 

1 

C II 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

IS 



111 APPEND 

T BEl 
, 

OB ER TIO 0- OLAR RADI TIO • I JULY. 1 26. AT FORT FRA 

, 

Tom!>e., 

In 

• lb • hoel._ Q 

1 

2 

51'5 20'0 48-5 41 'S 3'4 35'0 1-0 

+30-0 1-0 44-0 24-0 45-0 
~ -- 45'0 33 '5 46 '0 3'5 42-!> 0-5 

40-5 0-5 55-0 J 5-0 56-0 14-5 57-0 14-5 55'0 14-0 54'0 14'0 47-0 -2'0 

3 -3 0'3 52'0 IS' 5 -0 32'0 80'0 19'0 50'0 27'5 49'0 1-0 43'0 -2'0 .. 
~37-0 -2'0 4 '0 4-0 61-0 80'0 6t-5 81-0 62'0 21-5 58'0 5-S 50-0 0-0 

55-5 0'0 57-0 2'0 55-0 S'O 5_ '0 4'0 57' 2'0 55'0 1'0 S-5 0'0 . 
51'0 1-0 59'5 15-0 62'0 29-0 59'5 83'5 -14'5 50'0 0-0 42'0 -0-5 

40'0 -1'0 57'0 24 '0 68'0 35'0 65'5 29'5 56' 30'0 49'5 2'0 45'0 -2-0 , 
41 '0 0'0 56'0 5'0 66'5 38'5 6 '0 17'0 5 '0 15'0 53'!) 1-5 44'5 -2'0 

-6'0 55'0 1'0 60'0 ll'5 58'0 3 '0 58'7 10'3 5l'5 1'5 42'5 

-0'5 .l '0 35'5 6 '0 34.',) 57'0 34 '5 5 '0 29'5 50'0 2'0 4. '0 

-1'0 57'0 14'0 64 .. 0 16'0 56'0 2'0 06'0 0'5 53'0 -0'5 49-S 

-} 'O 52'0 14-0 54,.0 7'0 54'0 6'0 52'5 g'O 4!)-!") }'5 4. '0 

0 -5 52'0 18'0 54:5 1 -5 56'0 31'0 5 '0 29'0 4. '0 23'0 44-0 

57'5 29'5 61'& 3 '5 62'0 345 52'0 28'0 45-0 2'5 42'5 

56'0 33'5 57'0 29'0 70'0 2 'S 54:0 27 '0 5S'O 4'7 47-0 

66'0 34'0 4 .. 0 62'0 33'0 5 '0 27'0 55'0 S'O 46-5 

0'5 67'0 33'0 6 ' 78'0 34,0 70 '0 27'5 59 '0 -1'0 49-0 

0'0 62'0 20'5 64'0 35-;, 65'0 27'0 67'0 5'0 64'0 4'5 5 -0 

0'0 65'0 11-0 62'5 3-5 64- 15',5 60'0 6 '0 &4-7 1-S 50-0 

0'0 550 11-0 59'0 19-5 58-0 51-0 6-t) 40-5 0-0 4a-!) 
47-0 5-0 50-5 IS- 4 '0 46-0 ]4-0 44-0 4-0 42-0 

2'0 51-0 34-0 49-5 25-5 5~-0 50-0 13-0 46-0 1-S 89-0 -, 
e 

f' 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

19 

20 

21 

22 
23 

o OL R RAD TIO , 
CX1X . ,. 

T BL IV. 

D ERV TIO S ON 01. R RADIATION AUGU T, 1826, AT FORT F 

At 2 A,M, 

46'0 -1'0 

3 -0 -1-0 

33-5 -1-5 

44-0 -1'0 

47'0 -1-0 

4 -0 -1-0 

42-5 -0'5 

44'0 -1-0 

62'0 0-5 

61'5 0-5 

50'5 -1'5 

55-5 0-0 

48'5 -1-0 

48'0 0-0 

46-5 -0'5 

50'0 -1'0 

43'0 0-0 

42'5 -1-5 

48-0 -0-5 

4 -0 0-0 

44'() 0'0 

35'0 0-0 

4S'S 0'0 

-1-0 

-0-5 

-1-0 

-0-5 

-0-5 

-2''0 
-0'8 

At8A.M. 

51 '0 

4 '0 

51'0 

53'0 

53'5 

61'0 

, '0 

57'0 

67 '5 

66'0 

63'0 

!H'O 

49'5 

51'5 

52'0 

51'0 

45'0 

48'5 

45'0 

50'5 

46'0 

46'0 

4 '0 

44'0 

50'0 

55'0 

54'5 

44'0 

48'0 

03-5 

rM)'5 

16-0 

30'0 

82'0 

33-0 

3,2'5 

S;-O 

32-0 

S2 'O 

32-5 

31 -0 

26-5 

1-0 

3'5 

lI-O . 
3-0 

4-0 

4'5 

3-0 

4-0 

3-0 

12-5 

15-0 

7-5 

22-0 

33-0 

33-5 

32-0 

0-0 

SO-o 
S-O 

At 11 A.M. 

52'0 19'0 

57'0 29'0 

54-0 22-0 

57-0 34-0 

64'5 35-5 

6 '0 37-0 

64-0 3 -4 

63-0 35-0 

69-0 35-0 

74-0 35-5 

65-7 32-0 

50-5 2-0 

50'0 -0 

55-5 1-5 

53'0 3-0 

5S'S 11-7 

47-0 16-0 

46-0 6-0 

4S-5 0'5 

50'5 5-5 

50-7 11-7 

48-0 36'0 

52-0 23-0 

53-0 36-

55-5 41-0 

59-;; 33'0 

60'0 26-0 

AL2P.M. • At 5 P.M. 

Temper_ Ex .... of Tem!",r_ Exceu of 

ill 

51'7 7-3 48-0 '0 47-0 1'0 

53-0 32-0 46-0 22-0 44-0 6-0 

5 '0 42-0 54'0 -0 51 -5 1'5 

56-0 38-5 58 '5 21-0 52-0 1-0 

63-0 31-0 60-0 29 '0 5 '0 -1'0 

6 -0 3;i'7 56-5 25-0 50-5 } '5 

59-0 27-0 57 -0 1-0 (;2-0 0-0 

63-0 30-5 56-5 7-5 035 1'0 
~ 

63'0 29-5 55-0 11-0 50'5 0-0 

63-0 21-0 <l0-5 9-5 49'0 -0'0 

71-0 26-0 66-0 6'0 61-5 0-0 

50'0 2-0 50-0 4-0 50-0 0-0 

53'0 7'0 58-0 6'0 52-0 2-5 

57-0 7-0 52-0 1-0 4 '0 0-3 

56-0 4'0 54-5 2-0 01 '0 0-0 

47'0 11'0 46-0 4-0 46'0 0-0 

40'0 7'0 44-5 -0 41-5 0-0 

48-5 4-5 47'0 3-0 ) 45-0 0'0 

53-0 16-0 52-0 H-O 51'S 0'0 

51-0 5-0 4 -0 2-5 46-0 0-0 

51 -0 31 -0 4 -0 22-0 41-0 -0-0 

47-0 33-0 44'0 4-5 42'0 0-0 

1'5 26-0 51 -0 25-0 45-0 -0-5 

5 -0 15-0 55-5 17'0 50-0 9'0 

60-0 40-0 5Hi 8 -0 61-0 23'5 

5 -0 26-0 4 -0 lf~-O 42-5 -0-5 

64-7 3 -0 51'S 315 45-5 0-0 

60-0 27-5 42-5 19-0 

60-0 14'0 55-5 -1-5 

63'5 16-0 -0-5 

53'0 1-0 

52-63 lS'37 

j 

KLIN. 

34-0 -]-0 

5]-0 0-0 

49-0 -]-0 

51-0 -]-0 

4 0 -1-0 

46-0 -1 -0 

62 '0 -0-5 

64-0 

60'0 

57-0 {j-O 

49-0 -1-0 

4 -5 -1-5 

47-5 -O-S 

4 '0 -1'5 

45-5 -0-5 

42-0 -1-0 

44-0 0-0 

49-5 0-0 

45'0 -0-5 

85-0 -0-5 

0-0 



, 
by a blackened Tht'rmom ter 

• 
xpo 'ed to the 

ovembcr, December, Jan ,1S27, 

Tempera!ar. Excel. of Temperalur l~J:c of 'remp.ratu," Exo •• of 

Day, in Temper, in. Temper, in Tem!>"r, in 

tb hade, in the un. the bad6_ in th Sun. the hade, in the un, the b d _ tho bade, ir1 tbeSun. 

I 1 + 54 'v g'o 1'0 17'0 + '0 21'4 25'5 1-5 - 35'0 25'0 - , 
2 + 36-0 5'0 - 2'0 2 -0 + '5 4'5 - 21 '0 1'0 - 25- 33'S 
3 + 36-0 5-0 '0 8-5 - 0'2 4-5 - 43'2 9-0 27'0 
4 + 4 '0 32-0 - 10'2 4 '7 

, 
- 6' 13'0 - 40'3 49-0 

5 + 54' 33'2 5'0 13'0 + 2-0 2- 465 

6 + 60' 30'2 - 6- + 2'0 11'5 - 48- 47'0 
7 + 65 '0 29'5 - 12'0 + 2'0, 24:0 

r = 
- 45'0 40 '0 

8 + 41'5 37'l 5-0 + 05 15'5 40'0 39 0 
9 +< 47 -0 3 '0 - 6'0 + 14-Q 

I 
20'0 1 - 21-5 22-0 - 36-0 6'0 

10 + 44'5 Lll'3 - 15'2 22'7 + 17'0 3'5 • 2~.'6 2'4 - 30'0 6-5 

11 + 54'5 3 '7 :J 17'0 30'5 + 5'2 - 35 '5 17-5 - 19'5 21'3 

12 + 35'0 g,O 0'0 4-0 - 7'0 - 23-2 9'4 - 23'0 5l'O 

13 + 41' 21'2 - 7'0 4'0 - g'O - 2,' 23 '3 - 11~0 6-

14 32'4 - 9'0 - 9'0. - ' 23'0 84'0 - 12'6 4 -6 

If! 40'0 - 19' - 9' 2'3 - .10-0 4'0 0'2 39-4 

16 + 44' '0 - 13' .. 21'5 
(. 

4-0 - ~5'O - 4'5 4. '5 
17 + 33'0 10-0 - 3'5 7-5 23'5 7'5 - 1 '2 - 6'2 '7 

+ 29-0 0'0 - 1'0 4'0 - 1 '5 3'0 - 37' - 1'5 46'5 
• 

19 + 31'0 42'0 - 14'2 29'2 - 27'5 3'0 - 15'2 4'0 + 14'0 44'2 

20 + 34'2 33'3 - 14'6 6-0 - 19'0 2'5 - 26'0 36'0 + 12'8 7'0 

21 + 3'0 3-0 - 40'5 ' 10'5 - 13'0 12-0 - 6'2 30'7 

+ 52'0 2 '3 + 5'5 3' - 23'0 2'2 - 1'2 3U; - 18'0 17'5 

+' 57'0 28'0 - 6'3 9- - 40-2 '5 - 11'0 30-0 - 22'0 2 '0 

+ !)1'O 21-0 + 4' - 24-5 2'2 '2 8'2 - 27'0 

25 + 53'2 35'S - l'O - 14'0 4'0 - 6'2 9'2 - 22'0 

26 + 0 - 10'0 11-5 - 17'0 5'2 - 17'0 

27 + 6'0 - 10-0 3'0 - 2:2'2 88'8 - 10'1 

2 + 6'0 S'O - 32'0 16'5 - 1'7'2 

+ 20-0 14'5 7'0 27'0 

+ 17'0 - 9'0 2'2 - 28'0 

- U,g 2'0 - 83'0 
, __ --I..-



o AR RADI TION. 

1il'BNANT .KENDALL, at Fort Franklin in] 26-7; howin th Or te t Exce ofTemperatur indicated 
" the Wind, over that by a Thermometer shad d by Metal Cylinder , 

April. May. 

Temperature E.. lof Temperaturo Ex ••• of 

in I in Temper. in Temper. DRy. 

the hade. in the UD. ti,. had.. in tbe un. the bad.. i. the aD, 

20'0 

17'2 

- 16'0 

15'0 

4'5 

+ 3'0 

+ S'5 

+ 4'5 

+ 21'0 

+ 11'2 

+ 17'0 

+ 15'5 

+ 4'0 

+ 2'0 

+ 6'0 

+ 2'0 

+ 2'5 

+ 5'4 

+ 6'0 

+ 7'0 

+ 8'8 

+ 0'2 

+ 2'0 

f)'O 

8'2 

1'0 

10'0 

l'S 

+ 11'0 

+ 8'0 

51 '0 

36'4 

4 '9 

44'0 

46'5 

45'8 

53'5 

51'0 

45'0 

24'0 

6 '0 

60'0 

49'0 

43'0 

20'0 

47'5 

49'0 

51'2 

56'0 

24'0 

18'2 

45'3 

29'5 

53'0 

60'0 

2 '0 

55'0 

21'8 

46'0 

64'1, 

0'5 

+ 4'0 

0'0 

+ ]'5 

5'2 

4'2 

'2 

+ 7'5 

+ 8'6 

+ 16'4 

+ 11'2 

+ 19'0 

+ 16'2 

+ 13'V 

+ 4'2 

+ 0' 

+ 11'0 

+ 22'0 

+ 21'0 

+ 28'0 

+ 25'5 

+ 2 '2 

+ 83'0 

+ 34'2 

+ 87'0 

-+ 89'1) 

+ 49'0 

+ 89'5 

+ 89'5 

70'0 + 56'8 

63'5 + 54'5 "36'0 

28'5 + 59'0 39'5 

35'6 + 50'5 27'0 

59'5 + 37'S 31'7 

5 '0 

66'2 

58'2 

62'5 

4 '" 
54'8 

5 '8 

60'0 

63'1 

61'8 

4 '8 

.57'2 

61 '0 

4.2'0 

45' 

4 '5 

47'5 

52'7 

42'5 

42'0 

• 

+ 87'0 

+ 40'0 

+2 

+ 14'2 

+ 21'0 

+ 23'8 

+ 34'2 

+ 35'2 

+,28'0 

+ 49'5 

+ 52'5 

23'0 

17'0 

22' 

87'S 

45'0 

50'2 

38'2 

31'0 

26'5 

31'7 

37'5 

. 1 

2 

3 

4' 

o 
6 

7 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1 

19 

20 

21 

22 

28 

24 

25 

26 -

27· 

2 

29 

30 

31 

) 

OTK. - The Observations recorded in this 
Table wore made by Captain Back and Lieut, 

R.endall, with the apparatus used by me in 
Mlly, and by Mr, Dease in July and Aug t 
of the precedi g year, - namely, a Ther­
mometer haying it bulb covered with thin 

paper, blackened with hina ink and indigo, 
and sheltored from the wind by a thin glass 
bottle: anJ a Thermometer protected from 
~arliation ~y two metal cylinders, From 
November to the end of April th Ther­
mometers used were filled with spirit, and 
in that respect differed from tho u!cd 

tbe preceding spring which were Mercuri I 

ooet; but on tbe 29th of April the pint 
Tbermometer in the un hine w repl ced 
by a Mercurial one, 

The hours of ob TValion were S, 10, 1), 
A, M" and 1,2,4, P,M,; and after th middle 
of February an O~ ervation was aJ 0 regu­
larly made at uoon, The greatest exc of 

the Temperature in tbe un, noted at any of 

th e bours, is in erted in the Table with the 
Temperalure opposite to it, which wa in­

dicated at the time by tbe Thermometer in 

the metal cylinders, 

q 
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cxxu APP DIX. [No. III. 

TABLE VI. OB ER ATI 00 SOLAR RADIATIO ,made at 000, 1 27, 

al CARLTON HO E.,L . 520 51' " Loo. 1060 13' W • 

February. Mar~h. April. 

Exc. s or TC11lperl\Iurc Exc • or 
DIry. 

in in Temper, ia 

!be bad .. the bade. lho UD, 

1 
( 

+ 4 50 +83 20 
• 2 + 10 +28 30 

8 +20 46 +25 9 

4 +20 +82 20 

5 +15 40 +8!l 87 
Th 6 O~servations wero made with tho 

+ 16 44 +27 3 
piTit Thermometers that were u ed r same 

7 + 4 24 +24 35 
for ascertaining the Solar Radiation at Fort 

+11 60 +46 22 
Franklin, from September to the end of 

9 +32 41 +47 April. The one expo ed to th Sun was 
10 + 20 85 +40 30 

llung against a piece of rough deal, and had 
11 .+ 10 42 +47 41 its bulb covered willi thin paper, and black-

12 + 6 50 +42 26 ened with a mixture orChina ink 'and indigo. 

13 + 12 32 +44 r! w in a sheltered spot, but was not pTO-

14 +20 r; +43 39 tected frOln tI;e wiud by gl n. 
\I 

1 +23 24 +45 The Ob rvation were di ontinued in 

16 +82 16 +43 r; 
the beginning of May, be-cau e the pirit in 

17 + 8 48 + 33 • th Thermometer, which wa in tbe lun-

+23 45 +30 , hine, then TO e to tne summit of the scale. 

19 +24 +26 

20 +28 · 86 +32 33 + 24 40 

21 +81 +2 32 +85 

22 +2 34 +37 85 

28 + 4 48 +84 6 +42 

24 + 4 10 +2 +41 33 

25 - 4 4 + 6 38 +45 41 

! - 5 42 +32 15 + 50 

21 - 25 57 +25 81 + 50 41 

2 + 5 46 +24 39 + 50 

29 +27 + 54 ( 

30 +33 2 + 59 

31 +88 8:) 



o.IV.] 

bate. 

1825 
October 

VELOCI OF OUND. cutii 

No. IV. 

OBSERVATIONS ON THE VELOCITY OF SOUND AT DIFFERENT 

TEMPERATURES. 

By LIEUTBNANT ~. N. KENDALL, R.N. 

tt.:'!l~e~r:nee:r Velocity Di. tance 
the Wind and Temper. frGm tbe Oun 

Second. 
elapsed. 

Velocity oC 
Sound 

deduoed in 
r.et. that of the lOUd. oC th. Wind. in C •• t. 

1
1'40 10 6 

1521 1'35 1126 
1 ' 35 1126 
1'35 1126 

Mean 1--'-1-:' 3:-:6:--1-""'11:-:1-::8-11 

3042 { 2' 71 1122 
2'71 1122 

Mean 1=:;::2 =.:, 7:71= 1:==;:1:;:12;::;2:=11 

3960 3'52 1122 
• 

REMARKS. 

) 

'!'he evening was c 1m, and occa­

sional heavy c1011d pal ed slowly 

ILCrOi8 the heavens, The Aurora 

Borealis was Caintlyvisible, and many 

meteors were seen durin« the ob r-

4563 that, though the thermometer used, 

indicaleA 28 degree at the com-The wind nearly 
81 oppoted lb. di- Wind only 0 0 

to 9 P. M. ..h:!°u,!':o~nd perc ptible 28 to 27 

. I vntions. It is proper to observe 

Mean mancoment oC the obs mtio ,and 

...... trallllllitted.. at Ill"'" 

,. 

1====1====11 27 at their termination, two oth ra 

4 ' 80 howed th t mp ralure r pee-

5'2 0 {1_--,4_'-..".3_::_-::-:--:-::_

11 

lively, from 29'4 ta 2 '4, and from 4' 7 29'0 to 28'0. ' 
4'75 
4' 0 
4' 1 

Mean 
1===1===11 

5'51 
5'51 

'51 
5'51 
5'51 
5'50 

Means 5'50'9 

1104 
1104 
1104 
1104 
1104 
1 6 

• 



.CXXIV APPE DI [No. IV. 

OB ERVATIO on the VELOCIT of SO 

DIIte. 

1825 
Nov. 8 
4 P.M. 
to 5'8 

5 

All,le bttv.·een Dislance 

l~: d~:~o:n~f of ~~~~l~d. 'fern per. from the 00. 
tbat of tbuound. i. feet. 

About 88' the 
wind would 

therefore appear 
to a<eel.rate tbe 
lra"ami' ion of 

sound. 

180 

Only perccp' 
tible a\ tim ... 

Sumcient to 
blow th 

rooke at an 
anglo of 45. 
It would pre>­
bablYJl.ropel 

a ship 3 
or' knot 

moire riling 
from 10105 
degrees (rom 
tbe perpen· 

dioular. 

A geoUe 
br aO to 

wbi<h a hip 
could carry 
Royals 011 & 

wind. 

Mean 

From 
+10 to 
+ 80 

From 
-20to 
-10 

-2 
to -4 

- 86 

wIlen 

8960 

2640 

5280 

5280 

52 0 

5280 

5280 

5274 

5274 

5274 

retarded 

." 
D at DIFFERE T TEMP 

•• QI1<1. 

elapsed. 

8'61 

2'41 

4'90 

Vel""il,. of 
~ound 

deduced in 
fect. 

1094 

1095 

Scarcely nny wind wus tifring; 
the cvening W8 remarkably cI ar, 
and the stars shone wi lh great bril­
Iiancy; the mean of three ohser­
vation were t ken at the first and 
second station, and of two at the 

Mean tbird. Bdls were tri d this evening, 
I==::;==;H but probably th men did not clltch 

the ound quick enough, as the ve­
locity" in ferred \l'1lS uod r 900 feet. 
I stood by thtl man at the northern 
extreme of the bllSe, and tbe mIlD at 
tbe outhern wes directed to keep 
his musket 01 "Ilted, and to fire ,at 
the instant whell the report of th 
other mu ket reacbed him. A mClln 
of three observations gave 9'80 e· 
conds, aDd consequ otly agreed with 
th other; proving, at the same 
time, that the result were not af­
fected by wind. 

4'90 

4'88 

4'90 

Mean 

5'15 

0'1 

°l20 

by wind 

108 

1078 

1082 

1078 

)079 

1024 

1016'2 

1014'2 

1018'1 

The day was fi De, a hlUY fog 
cover d the lake over the open water, 
but the wiud bl w in a contrary di­
rection, and the Illmo ph~re near the 
pla<;e of ob ervatioll \Va clear. This 
observation is not included in the 
following Table of rosults, because 
the effect of th wind waS not dete~ 
mined. 

The circumstances wore remark­
ably favourable, The sky overettSt, 
but the atmosphere dry, and a man's 
voice could be .Ii tiRctly beard at the 
dislance of a tatute mile. The 
atmospherical rofraction had beeo 
very grellt all day. 

The first tb ree ob ervatioD8 were 
made when tbe wind was advene ; 
thA onnd was by flO means 0 di.-
tinct as the three last, when it wu 
nearly in the dir ction of the tound. 
The breeze was equal at both lOt , 
the melln may therefor. be con i-
(Iered III the moli'>n of .0uDd, at a 
temperature of - 36'8, and the half 
difference tbe quantity due to tbe 



No. IV.] ELOCITY OF SOUND. ex.x.v 

OBSERVATIONS on the VELOCITY of SOUND Ilt DIFFERENT TEMPERATURES. 

ngle between Di.tance 

~~ 'Wi:t~~gr orih~~~~d, Temper. from theGun 
that of the aourul, in feel 

0 
45 -85'8 5274 

6274 

5274 

Meanw h'en ac celerated 

Mea 1\ when retarded 

Mean v elocity at t heTem perature 

Effect of 

Wind directly A gentle - 41 5280 
oppo.iD~ the fr,ale; . moke 

trausmiutou of o from the 5280 IOUnd. perpendicular, ' / 

52 0 

' econd 

elapled, 

5'01 

0'00 

6-01 

by wind 

by wind . 
of - 35' 

Difference 

the wind 

5'20 

5-20 

5'20 

Vel:~a or 
dlduoed iu 

reet. 

1052'69 

10M-80 

1052-69 

1058'39 

1018'78 

1036-08 

34'61 

17'30 

1015'2 

1015'2 

1015-2 

REMARK '_ 

. 
etJ'ect of tbe wind in accelerating and. 
retarding its IraoBmis ion, The 
evening was beautifully clear, Dot a' 
c10nd vi ible, but, in conse~ encc of 
the fog from the river, the OPlo!ite' 
side of the lake four miles iSlaDt 
was enveloped in baze. 

The night was remarkably nne, no 
cloud visible j but a halo with four 
par elena: on its circumference 6ur­
round d the moon, and a mist hung 
over the southern horizon, The 

- - --,ll same difference was observed in tbe 
intensity of the ouod M was re­

====:11 marked last nigbt. After the six 
observatiolls the extreme cold caused 

M ean" with the"wi u~ opposi ngsound 1015'2 

5280 

52 0 

6280 

1045'5 

1045'5 

1045'5 

the watcb to stop j it bowever reco­
vered itself 00 being removed into 
its usua! temperature, Small icy 
~piculoo~were falling, and on looking 
at the moon, that body appeared to 
have an irregular moti!,o, oscillating 
from ide to side, and moving up aDd 

1 _____ 1-___ -1-____ 11 down, ometimcs quickly, nnd at 
olher more lowly, The mirage had 
been very gore:!.t during the day; but 
I lOlly h re remark, thlLt in this 
quarter this phenomenon appears to 
be influenced more by barometrical 
or hygrometrical cbanges, than by 
those of temperature. 

3136'5 

Mean with the wi ndfavouri ng sound 1045'6 

Mean with the wi nd opposi ng sound 1016-2 ' 

Mean velocity at the Temperat nreof-4°1 103 '3 

Difference 30'3 

ofthe wind in act:ele rating and retardi ng ound 16-1 



cuvi APPENDIX. [ o. IV • . , -
" l '1ft~;,' . .I, ~"~: '""C!~ u:,., • 

l 
TABULAR VIEW OF THE FOREGOIN RE ULTS. ' "~11~~ . 

Temperature .. Fahm.beii. Temperatuns, Cantlgrad , VelocityoC DilfereDee Di~ rence 
umber oC 

Ra.n, ~C th Thermotll. ! 

Sow,d 01 degrees of feet reet porlioaed 

in a Second. or V.hr. inchea- to .d~e 
Range oC the Thermom: M."n, Me ... Fabren .it. 

0 0 0 0 0 " + 28'0 to + 27'0 + 27'0 - 2'22 to + 2'78 - 2'50 1112 0 . 21'0 24-S 1'15 
+ 1 '0 to +3'0 + 6'0 - 12'22 to - 16-12 14-17 10 9 , . 9-0 11'0 1-15 
- 2-0 to - 4'0 - g-O - 1 - 9 to - 20-0~ 19-44 1079 

, . 32-7 41-9 1'28 
, - 36'0 to 3{)-0 - 85-7 - 37-78 to - 37-50 37-64 1036,' 1 

, 5'3 0-8 1-09 
- 41'0 - 41'0 40'06 40-06 lo'SO'S 

I 
Mean· 1-1611 

c: . , 

From comparison of these results it appears that the transmission of sound is 
retarded l'1671'eet, for every degree of, decrease of Fahrenheit's thermometer, 
when below the freezing poinh and, consequently, that the mean velocity at the 
freezing point would be'll18'5 feet per second. No results have been obtained 

hen the thermometer stood above the freezing point. The want of a parometer 
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 fi'cltness of the country round 
Fort Fra!lklin al 0 prevented the compal:ison of observation at different 
altitud . All the instrument cases belonging to the Expedition, and everything 
in the construction of which wood and metal were combined, were split, not 
from theil- unequal contraction and expansion from great changes of temperature, 
for they remained in a room which scarcely eyer altered its temperature fifteen 
degrees; but, as may be fairly inferred, from the dryness of the atmosphere. 

REMARKS ON THE PRECEDING OBSERVATIONS. 

THE late able investigations of M. Arago and Dr. Gregory into the circumstances 
which operate on the transmission of sound through the atmosphere, rendered it 
an object of interest.to determine whethe~ the laws they ascertained for the 
cli}l1ate of Europe, would apply equally to observations made in the low tempe-
atures of the northern altitudes, as well as to ascertain any new facts that 

"WOUld tend to elucidate the inquiriee which those already known naturally 
• • luggested. 

13: 
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If the observations here recorded do not answer the"e queries, it IS m some 
degree to be attributed to the difficulty and length of the journey of the Expe- • 

tion through the wilds of North America; in the progress of which he deli~at 
pneumatic atmospherical instruments, most requisite for those purposes, were 
broken or'Tendered useless. They present, howevor, fewer anomalies than could 
.hav.e been expected from observations where the thermometer was the only 

tm<;>spherical instrument .used. 
The watch used in these experiments was made by Mr. Massey of Liverpool, 

(the inventor of the patent logs and leads,) who, with great liberality, 'intrysted 
at to my care for1the pnrpose. It was a ~top-watch, with divisions showing tenths 
of seconds, and by practice it could readily be read off to lOOth. This instru­
ment, though fr.equently 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 'tlf 
an anemometer, but the deviation of the smoke from the perpendicular was gene­
rally noted. 

From the want of barometrical observations the he~ght 9f the place of obser­
vation above the level of the sea could only be il~ferred 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, to the Polar Sea, is 1044 miles; the Ganges has a current of the same 
velocity, and a cou~se.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 ~e difference of length between the two 
rivers, the descent of Mackenzie's River would be 391 feet ftom Great ,Slave 
Lake, or 220 feet from the mouth of the river flowing from Great Bear Lake, 
and no faUs 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 
43 feet; this, added to the descents from its mouth, gives 263 feet, for the height 
of Great Bear Lake above the 1 vel of the Polar Sea.' 

A small lake contiguous to the Fort, communicating with Great Bear Lake, 
- was selected for the purpose of measuring a straight line a ~le in length, 

on the newly formed- and even surface of the ice. The snow which had 
fallen on it being removed previous to the commencement of the operations, 
the straight line was preserved ~y marks at short intervals, and the 

• 
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whole distance divided into quart~rs, both of a geographic and statute mlle. 
r but, lest ' any confusion should have been produced by this arrangement, the 

distance from. the musket has 'been always expressed in feet. A straight fir 
pole, that had been exposed for a long time to the ,action of the frost ' and air, 
and was not so, liable to contraction and expansion as a metallic substance, was 
used for the measurement of the distance, and, on comparing it with the measure 
after the operations were completed, no variation was visible in its length of 
fifteen feet. The gun used was a common trading gun of 5-8ths bore and loaded , 
with- the uS,ual charge of powder. 

I was compelled to discontinue the ,observations on the velocity of sound 
early in the winter, owing to Mr. Massey's watch baing required to be used as 
a chronometer/ and therefore it was improper to' expose it to chan'ges of tempe­
rature; I had otherwise intended t have made a much more'.e~tensive seri~s. 



LATITUDE A 

No. V. ~ 

OBSERVATIONS • t 

FOR 

. 
LATITUDE, LONGITUDE, AND MAGNETIC VARJATIO S . 

• 
REMARKS ON TABLE I. 

• 
TIlE. following Table I. contains the results of ob ervatiQns for latitude, longitude, 
and magnetic variation, made during our prog"ess tijrough America, and along 
the sea-coast West and East of the Mackenzie. The altitudes were taken 
with the 'sextant and a..rtificial 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
servatoryat Greenwich, ~o. 3093 by French, Nos. 516 and 541 by Murray; 
and with their rates and errors f~r 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 two 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
gui hene. Two of them, however, having increased their rates in nearly the 
same ratio as the other two had decreased theirs, the mean longitude shown 
by them was . 0° 00' 52" West, which corresponded with the situation as­
signed to Penetanguishene by Captain Owen and Lieutenant Bayfield. New 
rates to be used in the subsequent voy~ge were there obtained by equal altitudes, 
and by a series of morning and elening observations on eight successive days. 
We only remained two days at Fort William (Lake Superior), and had Dot the 
opportunity of ascertaining whether the chronometers were preserving stead 

• r • 
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tes. Th longitude of that place, deduced from the mean of the four, was 
89~ 16' BOil 'V.; but since my return to England I have learned that the commis-, , 
sions for settling the boundary line have laid it down in longitude 9° 22' 40" W. 

It longitud by No. 173B, which we considered as the . tandard, was 
89, °22' 03/1W. During our stay ~ere, 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 I preceding 
the r st in the journey to Fort Chipewyan. I retained the chronometer No. 
1733, Nq.s. 516 and 541 being left with Lieutenant Back and Mr. Kendall to 
enable them to carryon the survey until tpey should gain the route of the 
former Expedition. 

In our progress through the interior the chronometer!!) were suspended round 
our neck , inside the dresse , and the greatest care was taken to preserve them 
as much a. pos ible from being shaken in travelling over the portages. This 
could lot be altogether effected, though from the following notices it will appear 
that they preserved their rates much better than might have been expected, 
esp cially Nos. 17~3 and 516. At the French portage the longitude observed 
by Mr. Kendall differed l' 30" from mine, at th Fort in Rainy river l' 35", and at 
Fort Alexander near Lake Wirf~peg, his longitude by 516 exactly agreed with 
that hown by 1733. In the passage from Fort William to th latter place o. 541 
altered its rate, and a n w 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-, 
tion at the Grand Rapid, Sa. katchawan river; cloudy weather prevented my 
obtaining any observations there, but Mr. Kendall did, and his results place its 
west end in 10ngituQe 99° 27' 44", which we laid down in 99° 28' 03" by the 
mea:n of three chronometers in 1 19. At Cumberland House the mean results 
gave longitude] 02° 21' 46/1 W., which, on our former visit, was placed in 102& 
16' 40" W., and at Isle a la Crosse Fort 1070 54"36/1, instead of 1078 16' 40" W. 
as settled in 18_. These differences; however, being small when considered 
as actual distance, and these results 'having been obtained from single obser­
vations. but those on the 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 had 
been ascertained by a series of lunar observations in 1 2 ,that the mean of the 
chronometers only'differed 4(y' in 10ngitude ff<\.tIl that in which it had then been 
placed. The rates and errors for 1733 and 516 obtained at Fort Chipewyan 
,!ere continued through the remainder of our journ y during the year 1825, but 

c. 
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a new rate was procured at Fort Norman for No. 41, previous to its bein 
sent for the use of Dr. Richardson in his survey of Bear Lake. The grea~st 
difference in the longitude of 516 and 1733 in the descent from Fort N rmall 
to Garry Island. and up to the time of our arrival at Fort Franklin, was I' 23/1. 
The longitude of the Fort by the mean of the ~hronomcters was 1...,30 5' W. Its 
position, however, was afterwards determined by lunar observations taken 'in 
the autumn of 1825, and the spring of 1 26, viz. 

o , /I 

Mean of thirty-two set of ob ervations 0 East, and W st D , by Captain Franklin. 123] 1 38 
Mean of twenty-eight set 0 East, and West l> , by Mr. Kendall . . . . . . .. . . . . .. 1 3 l3 54 

Mean Longitude of Fort Franklin ..... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 132 12 44 

The longitudes observed by Dr. Richard on 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 1 25-6, the chronometer No. 541 
was rendered useless by the main-spring breaking. Every care wa ta en to 
ascertain the rates of the two remaining watches, before the commencement .of 
our sea voyage in 1 26. Several transit of Arcturus over ,the meridian were 
observed, and for the six weeks preceding our departpre, morning and evening 
observations of the sun's upper and lower limb were ,obtained when the weather 
permitted. Their errors for mean Greenwich time were deduced from the lon­
gitude 1230 12' 44/1 W .• The longitudes of the different points on the wester'l 
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 
than six miles. 

An examination of the column of variation will sho~ that, betwe n th 
longitudes of 90° and 110° W., or where the magnetic pole is placed by the 
computations of Profes ors Barlow and Hansteen) the greatest numb .r 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. B yond the longitude of 110 West, greater differences in 
variation w r on ,~he contrary found) when the places of observation were north 
and south of each other, or when we were travelling on a meridian line. "In 
navigating the Polal' Sea to the westward of the Mackenzie in the 'mean latitude 
of 69r North, the variation was found to decrease, though slightly, until we had 
passed the longitude of 145° Westj and Dr, Richardson observed that the variation 
increased as he went to the eastward, until h ceased to steer to the North of 
East, in longitude 121°, and his course was directed more to the Soutb. 

r2 
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TA LE I. RE LT 

Dale. 
t 

( 

Latitud. 

North. 

1825 0' 

March 40 42 7 

Apr. lI 44 22 55 

44 48 42 

28 46 10 26 

1I1ay2 

12 

14 

18 

19 

17 

20 

48 411 49 

48 57 33 

48 54 59 
K. 

Longitude 
by 

Chronometer 
Wet. 

o 

74 1 15 

79 53 41 
( K. 

80 00 52 

82 39 14 

Variation 

E t. 

o , 

1 30 48 
W. 

East. 
o 56 16 

16 .. 

Place of Ob ervation . . ' 

New York. 

Nattawa aga Portag •• 

Peuetangui.henc. La,ke 
Huron. 

An iBland at west outlet 
of the MisIILSJ\u.ga R iver. 

S4237} { 
842354

23
!!47 

K . 

"R.tllt de t.Mllrie Portago, 
eM t. aille. r 

West lid. of Pnrt 'go. 

89 16 8 

9 3t 30 
K . 

89 50 13 
K. 

90 00 50 
K. 

90 2 12 
F.X. 

90 3 15 
K. 

7 17 28 Fort William, Lake upe­
nor. 

9 43 .. MountJ\in Portage, eut 
JL end . 

II 2~. Dog Portage, N.F:. end. 

Dog Lake, north end. 

11 30 59 J ('\r<l6n Portage. 
f{ , 

5 5 • M,",Jow Port.~c, middle. 
R . 

West end of th e •• me 
Portage. 

5 58 • ' avannah Portage. N.E. 
eud. 

.W. elld oftbc lame Port­
• e. 

Latitude 
Dale. 

North. 

1 25 0 

iay26 

23 48 36 18 

2.1 

31 

June 1 

3 

.. y 27 

49 21 19 
1(. 

50 18 5 
R . 

June 5 50 24 4 
K. 

12 

50 36 49 
K. 

50 41 2 

50 42 29 
It. 

51 13 1,1 

Longitude 

by 
ChrODomdter 

We t. 

Variation 

Eaa!. 

o , 0 

92 58 14 
K. 

93 28 33 {1042 33} 
10 58 .. 

94 43 40 

94 37 31 10 38 9 
K. K. 

91 38 16 
K. 

95 24 07 
K. 

95 36 59 

96 21 25 
Y. nnd 1<' 

96 25 46 

96 31 38 
K . 

9 3424 

12 13 39 
Ie. 

12 58 .. 
J{. 

13 51 5 
R. 

15 15 41 
Ie. 

13 16 59 
It. 

14 25 30 
K. 

13 47 .. 

21 485426 
K. 

On the avannah River. 2 51 37 15 (96 45 42 4 45 59 
It. 

22 

17 

23 

20 

23 

20 

21 

48 42 57 
It. 

48 4 
It. 

48 36 14 

482030 

90 15 3 
K . 

90 42 55 
It. 

91 6 47 

91 8 24 
Ie. 

91 25 7 
K. 

91 45 5 

92 22 57 

92 33 34 
K . 

923 53 
K. 

638 • 
l\.. 

Near the mouth of tl.e ... 3 
vannah R ivtr. 

Ridge Portage. 15 

Barrel Portage,N.E. aide. 18 

French Portage, eaat ena. 20 

We t end of tbe l am 
Portage. 

P reh Lake. 22 

Portage of the TwoRive~ 
W •• t end. 

Portage of the Dead. 

PortageoC the Greatltock •. 

{

An island two mil .. and 
"half Crom Urper Port· June 17 
ar afRivero tbeCroa •. 

Loo~~;;c t~:~ of River 20 

Lake Vermilion. 20 

Nemiean or turgeon.Lake. 22 

51 45 3 

52 9 32 
R. 

53 1 8 
K . 

53 57 33 
K. 

53 56 40 
P. 

54 20 10 

55 22 42 

c 

97 3 27 

97 41 32 
K. 

98 37 06 
K. 

98 34 29 
K. 

99 27 44 
K. 

99 28 2 
ll. 

102 21 46 
R . 

102 16 40 
F. 

]03 19 33 

104 47 46 

14 33 35 
K. 

19 52 29 
K. 

17 58 38 
K. 

19 14 21 
P.ll.K. 

17 17 29 
1'. 

20 19 .. 
11.. 

Lake of the Wood •• 

Lake of the Woods. 

Winipeg River. 

Jacob's Falla. 

Woody Point, lav tall. 

Bonn t Portag •• 

Fort Alexander; D.ear Lake 
Wiuip g. 

Lake Winipeg. 

Point Metaas. Lake 
Winipeg. 

Point Obt!ervMion, Lske 
Winip'g. 

Commencement of the OJ: 
Strait. 

N.ral~ppo'it. the Dog', 

Sandy rBland, throe milel 
N.W. oCDog's Head. 

A Point of Lake Winipeg. 

.A. Point of Lake Winlpeg. 

EJ:tTeme of Long Point, 
Lak. Winipeg. 

Horae hland •• 

Or·S~~~~~ .. !:~~er. 
Tb .. me l.iddown in 1819. 

Cumberland HotIH. 

The tame laid down in 181~. 

Mouth of t~ Rifer. 

Rook 5:t milo. below the 
Fror Porlage. 

We.t Dd F"" Portar •• 

Gre .. t Devil Portace, Eat 
ll:.d. 
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RESULT of the OB ERVATIO for LATITUDE, LO GITU E, and VARIATIO 

uti Iud. 
Date. 

North. 

Longltudo 
by 

ChronolD ler 
West. 

1825 0' 0 , /I 

Variation 
Place of Ohl."ation. 

Ealt. 

o I II 

Date. 
Latitude 

Longltud. 
by 

North. > Cbronometer 
We. t. 

18\!5 0 , 

Variation 
l' 

E .. ~ 

June25 55 57 35 Lowtr Portage Lake 1'rl· Aug.l1 67 28 21 130 51 48 47 28 41 ~'ort Good Ho~. 
1<. 

27 

11)6 44 36 
mpa,\I. 

Narrow botw n Sandy 
and Snake Lakes. 

5 25 25 107 54 36 ¥3 19 20 lole ~ 1& CI'OIlJ. Fort. 
PIIDdK. lUi. 

107 52 55 22 15 48 Do. laid down in 1820. 
P. J'.ll. 

July 5 56 26 30 109 52 54 23 3 ~ J-t SlageMethy. Portage. 

9 

11 

56 40 17 109 57 54 

56 42 51 109 59 8 

8 42 32 111 19 00 

58 4 37 III 18 20 

. 
East .Id. of LltUe I..ake. 

M.thy. Portage, 
27 54 27 We.tcna MelhyePortage. 

25 29 37 Fort Chip."yan. 
FllndD. 

22 49 32 Do. laid down in 1820. 
F aodB. 

30 61 10 26 113 45 00 29 15 9 Fort R<>!IOlution, Great 
Ie Slave IAlke. 

31 61 00 55 Great Slllv. Lak •. 

114 18 27 28 20 43 hi. of the Dead, Oreat 

Aug. 1 . 60 52 50 

A.M. 

.... 101.2 

114 57 10 

115 47 46 

116 11 32 

I'.M 2 J16 35 27 

A.M. 3 11742 12 

61 26 32 

' p.M.4 

4 119 47 26 

61 26 31 

6 123 31 , 2 

62 49 22 

7 64 40 38 124 44 47 
K. 

128 23 35 

654422 

. ro o 

.... 

Slave Luke. 
.. ndy River, Great Slave 

Litke. 

Entrance into the Mac­
kenzie River. 

West end Dig I . land, 
North Ii mil. 

Opposite the hi"" of th,e 
.Rapid. 

Point in the Littl. Lake. 

lola ·kenzi. River. 

Mouth ofFish River. 

Point of lIfackeule River. 

{

Elbow in I •• Ma keozie 
37 41 49 below ForI ' imp.., •. River 

K. ada to lb e Nortb. 
Below the bend. 

39 57 . 52 Fort Norman inJunelB2G. 
rand K. 

hI ",1 above the III Rapid, 
Mackenzie Riv r. 

42 13 • Belo" tbe RIlpid. 

66 10 44 128 52 32 , 44 05 3 Just abovetheltal1lpa II. 
K. 

129 26 37 46 25 ) 5 Mackouie Riv.r. 
JL 

1)0. Do. 

12 133 15 28 4 32 45 Commt11cem nt of tho 
J(. Narrow". 

67 27 53 arrows, kenzi.,River. 

13 134 20 30 51 Expa •• lon of the River. 

15 

18 

17 

68 15 50 

69 3' 45 t35 47 33 
K . 

69 7 14 135 50 33 

69 28 52 

Variou> 65 II 56 
timc~. 

. • 14 
0" 
C,", 
0 .. 
':;04 16 
u:; 
.e~ 17 
-:'0 
.~ !! 
~ i ... 66 4 04 

tlddl. ChlUlllel. 

.. . Mouth of th A1..,k .... l. ~
1008' Deer ~~neamplOe.t, 

River. 
48 43. eDlarkable Hummock. 

K . 

51 42 11 
K. 

39 900 
3 49 41 

Garry loland, •. W. end. 
By Az. Compo F • Frabklin 
By meAn of. monUa Ohl. 

on tbe Dianl:Al Variation. 
Point 9, Great Bear L k .. 

Poiot 27. Do. Do. 

Point 4L Do. Do. 

Point 45. Do. Do. 

i ~ 1 
~~ 

121 22 36 {!~ ~~ ~~} Point 51. De. 

ii: g 20 
~~ 

~~21 
.&>>. 

i e 22 66 56 39 8;: 

120 59 20 

~:li 24 66 52 38 118 34 42 

43 37 39 

4658 • 

47 25 56 

Point 78. 1> .. 

Point 92. Do. D. 

Point 100. De. Do. 

Delow Rllpid on Dea • R. 
It .. 
... 9 
.~ ~ 26 
t": 

119 41 1" {4457 74 Pol.t O. near Cape 
v 46 10 22t McDonald. 

• .: An hland, Point Q. ,,~ ... 66 31 31 
.!l ei 

~~ 27 66 21 4) 119 59 18 
Il~ 

~ S 2 66 15 40 
1826 

Apr. lO 65 2 51 

i~ 11 65 59 15 

~ i 13 64 58 5 121 7 51 

li~ 14 64 58 22 120 4 7 U. !jj 16 65 1 21 120 13 27 

j~ll7 65 7 25 119 46 33 . .. 
jl{l 65 1 51 119 13 39 
:a. 

88~19 653043 

44 3 43 

3848 • 

39 0 • 

4228 • 

40 28 • 

An hland, Polnt Y. 

Centre of the Lake. 

PolnU, sonth iho 
Lake. 

Point 4, near 101 ~tol1 
Cove. 

S .. cboh·Etb Portage. 

Filihery M'Vi r'. Bay. 

M'VieSr'.lIay. 

M'Vlear'.lI y. 

• 'l.'bI LoDCiUldea by Dr.1\lchardsoll were deduced to Fort Franklin, supposi,g it to be in 1230 5' .as hown hJ[ the ChronoPl ler O? our 
etat arrival, but alter i po. ition was qcerlaiocd by IUDars to be in 123· 12' 41' W.; an addition of 7' 44" was mad to eac~ ton£1lfd 
IcIr • coo tructioo of the map. • 
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.. 

Date. 

RE ULTS of th 

atit.de 

North. 

Longitudo 
by . 

Cbronometer 
WIlIt. 

o • .. 

119 29 22 

65 46 49 119 13 53 

• 65 34 32 

65 30 26 

65 26 
D. R. 

65 20 54 

120 43 
D. R. 

~unc2i 64 40 38 1~4 44 47 

28 

29 

30 

4 55 4 

65 40 35 

66 15 0 128 31 ~8 

July 1 67 28 21 130 54 38 

3 67 27 10 133 35 14 

4 67 51 22 

7 68 52 5 136 18 15 

9 69 1 24 137 24 40 

12 69 3 52 

15 

17 

18 

19 

23 

69 18 45 138 10 30 

69 28 13 

69 33:;8 139 3 10 

69 36 18 139 42 2 

69 36 27 140 12 2 

24 69 36 26 140 19 33 

27 69 3 26 140 46 22 

30 69 3 23 140 51 
D.n. 

lAug.). 69 43 30 141 29 45 

4 70 5 11 143 54 55 

5 70 • 7 14 145 29 45 

6 70 11 22 145 49 57 

8 70 16 27 147 38 04 

11 70 25 53 148 52 00 

!Sept. 4 

JI1115 

61 42 12 
( 

69 28 59 
1[. 

( 

APPEND [No.V. 
L 

RATIO for L TITUDE; LO GI'l'UD' and V ARIATIO 

Variation 

East. 

o I II 

Pia. of Ob orvation. 

N.W. Point, Bellr hlllnd. 

Porta~e opposite Bear 
hland. 

44 54 1(; Point Leith. 

42 ao • Near th bl ulT of Sa-cboh· 
Elba. 

42 08 • W •• t obo ... of 8a·chob·Etha. 

40 47 49 Point 4.i. ,of ,,,,"boh·Etha. 

W .. tsbore ' ... choh·Etba. 

39 57 52 Fort Norman. 
If • 

. " •.. lIJacken.ie J!.iver.4i!,)il~. 
above.Bear Lak. ll..ver. 

39 54 16 

•• - f l '" 

45 36 ,37 
D. 

46 40 40 
D. 

46 15 40 
B. 

46 3 24 
u. 

45 6 10 
D. 

45 43 ~3 
II. 

45 36 04 
Do 

42 55 52 
Do 

43 15 ]2 
n. 

41 20 _. 

e ••••• 

492658 

Mack.enzie River. near East 
lI10untain of R.apid. 

1II0ul.b of Hare·skin River. 

Fort Good Hope. 

Jus~Uelow Red mver. 

We"t branch of lIIackenzie 
River. 

Near West outlet of Mac­
kenzie. e. Coa.t. West of M",,· 
keu4ie R iver. 

Do. Do. Do. 

MOD th of Babbage River. 

Near Point Stokes. 

South Point, Be .... hel 
!oland. 

Nearly oppo ito Mount 
Conyoo& .... 

mall River. 

Between Clarence Rivet 
~ and PoiDt Demarcation 

I.y Reef. 

Barter I land. 

Reef between Canning m· 
vcr and Poini lIrownlow 

Flaxman blllDd, North 
aide. 

Fotty Island. 

Return Reef. 

Forb of MKlr.eui ,Mar 
Peel B.i1' .... 

Refuge Co.... Sea Coast 
ANa et ... KaaktuM. 

.~ : 

Latitud~ 
Dat •. 

North. 

Longitude 
bY' ; 

Chronometer 
We.t: 

Variation 

East. 
Place of Observation. 

1 26 0 • .. 

July 9 69 37 50 
o , " · 0 - I 

10 

15 

16 

17 

1 

19 

21 

22 

22 

24 

25 

28 

29 

31 

' .. , 
Aug. 1 

2 

3 

4 

II 

6 

7 

S 

11 

tl2 

13 

14 

17 

... - "50 ' 43 • Point Tok • 

69 42 37 131 57 37 

70 11 36 

70 8 1 

69 54 48 

70 3'0 46 

70 19 5 

69 37 57 

69 42 !i4 

69 58 124 0 
I1.R. D. n. 

69 49 7 123 33 82 

6942 123 17 
D. R . D. n. 

69 43 122 46 30 
D. n.. 

69 46 25 122 50 55 , 
69 44 22 

~9 29 17 

69 '20 1 

69 17 
D. R. 

69 13 15 

68 55 47 

68 ()2 44 

68 58 23 

68 53 18 

68 36 aO 

68 13 25 

. .... ,. 
., . .... 

119 28 
D.n. 

67 58 26 115 18 
D.n. 

67 4.7 50 115 36 49 

67 32 58 

67 18 59 

67 13 21 

6710 18 

66 58 

Bay near Point Warr .... 

50 50 ,., Near Cape BlOWn. 

49 0 • 

53 0 • 

50 0 • 

52 0 • 

55 46 41'> 

56 33 • 

54 00 18 

55 54 00 

bl~lDd in Liverpool Bay. 

ear PoiDt iT P. Mai~ 
land. 

Cllpe Bathur f. 

Point Trail. 

Three mile aouth of nur· 
ne~Riyer. 

Limestone PoiDt, Wright·" 
Bay • • 

Perforated. Rock. ne r 
Cape Parry. 

Burrplf IsJand. 

Clapperton Wand, 

Bay near Cape Lyon. 

Cape Lyon. 

53 0 • Near PointDeaa Thomp80n. 

51 28 

52 0 • 

52 ao • 

Ne&rPointDe Witt Clillto •. 

Point TiD»ey. 

Between Points Tinney 
.and Oroker. 

Point Clifton. 

Near Xardiag RiTer. 

Stapylton &y. 

Cape ir W. Bope. 

50 0 ... N ar Poiot Cockburn, 

SmaU I11a»d .. 

4 0 0 

•••• t. 

.'. -. 

Point LoollM. Coronatioll 
allu. 

Cape Kendall. , 

M ..... th of Copper1ll.iJw 
Rher. 

ElICa~ ~id, Ccppper . 
1IUlI8 &inr. 

.F..c of Copper MtIa.ta&aiJII 

~ De, 

Barre.~ i 

, 
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REMARKS ON TABLE II. CO TAINI G THE DIP OF 'fHE NEEDL 

WE were provi ed with a Meyer's Dipping eedle of six inches diameter, 
made b 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 
following 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 
of the instrument then used; and on this occasion, I have only to add, that I 
have every reason to confide in the results now obtained. • 

Accidental circumstances prevented us from obtaining satisfactory observations 
on the Magnetic Force. • 



.. 
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APPENDI .. 

TABLE II. 

AINING th DIP of the NEEDLE, and th PO ITION of the MAGNETIC POLE, 
computed by PnoFE on BARLow. 

Date. 
Latitudel 

North. 

Longitude 

West. 
Dip NorUI. 

1 25. 0 0 , H " 

March 40 42 7 74 1 15 73 27 3 

44 48 42 80 00 52 76 16 0 

Variatio. 

Ea.t. 

o , " 

o 56 16E. 

Nee­

dle. 

M. 

Obor. rIaU" of Observation, 

F. NewYoTk. 

F. PenetanguisbeDe. 

lay 11 4 23 40 9 16 0 { :8:: : } 7 17 2aE. {:: F } Fort W illiam. 
F.R. 

" 20 48 54 00 

" 27 48 36 18 

June 6 50 36,49 

,,20531 

90 3 15 

93 28 33 

96 21 2:, 

9 34 39 , 
,,2 53 56 40 102 16 .. 40 

July 11 

" 24 

55 25 25 107 51 36 

58 42 32 III 18 20 

78 39 5 

77 18 5 

78 47 8 

79 50 5 , 

:; 58 0 E. 

10 42 43 

15 15 41 

19 52 29 

0121 7 19 14 21 

79 55 0 ·23 19 14 

81 26 8 2S 29 37 

Aug. 5 62 11 00 I'll 3 00 81 53 8 37 42 00 

pU9 

1
82 57 0 I 

65 11 56 123 12 44 82 49 3 59 20 

83 1 9 
1----1 

1 26. 

June15 65 11 56 

July 3 67 27 10 133 35 34 

'J 10 69 1 24 137 24. 40 

,,2 69 3 23 140 51 00 

Mean. 

lIIeaD . 

82 36 45 G 37 

82 22 3 46 40 40 

83 27 4. 45 43 00 

Aug. 9 70 16 27 147 38 04 43 15 12 { 
82 26 a } 
82 25 4. 

Ser-t. 29 65 
{ 

82 44 2 } (, 
56 L23 12 44 39 00 00 

83 10 3 

82 57 7 
{ . 

MeaD. 

c. 

C. 

C. 

c, 

B. K. SaYILnuah Portage. 
S.W. ODd. 

B. Fort in Rainy River. 

B. K. Fort Alexander, Win;. 
peg River. 

K. Long Point. Lake Wi· 
n'l,eg. 

C. RK. Cumberland Houwe. 

C. 

C. 

C. 

B.K. 
{

hiD ~ Ie. Cros ••. ?hich} 
thllnder ROd lightning 
during the .. Obo. 

Fort Chipewyan. 

K. Fort implOn. Maoken. 
zie ruv~r. 

1
M. F'j 

• F. K. Fort Y' rnll \;lin. Oreat 
llear Lake. 

C. F.K. 

{ 

M. 

C. 

C. 

C. 

C. 

{ 

M. 

C. 

{ 
M. 

C. 

P. } 
Fort 

F. K. 

K. 

F.B. 

F.B. 

F. } 

F.B. 

F. } 

F.K. 

NeM ned River, MBC' 
kenzie Ri ver. 

'ell o~ t. Weat or thol 
MaCkenzie River. 

e& Coa t. 

Fogg-y toland. 

Fort FrAnklin. 

Lat. N. I Long. W . 

o 0 

11 24 76 28 

10 34 78 46 

7037 

71 8 

71 56 

70 43 

81 08 

83 18 

7 14 

79 17 

70 56 83 22 

i'l 53 

72 48 

8237 

8624 

72 8 8 35 



IN REA OF VARIATION. CXXXVll 

• 

TABLE III. 

HOWING ,the INCREASE of VARIATI,.ON BETWEEN 1819, 1 20, and 1 • J . • 

Latitude 

North. 

o , 

53 56 40 

55 25 25 

50 42 51 

5842 37 

61 10 30 

67 47 50 

65 11 56 

Longitude 

We.t. 

o 

Variation 
Eaat. 

ob erve<! on 
the 6ri! 

Expedition. 

o , 

Varifltion 
ew t, 

0"8~rv.d on 
the s6f'.ond 
E.pedit;on. 

o 

Jnere",. of 
Ea" .... nnual 

Varilt.t1on 
for lhe Increase. 

Interval. 

o , N 

102 16 40 17 17 29 in 19 14 21 in 1 56 52 20.5 

Oct. 1819 June 1825 

107 54 36 22 15 48 in 23 19 20 in 1 3 32 17 . 7 

March] 20 July 1825 

109 59 8 25 2 30 in 27 54 27 in 2 51 57 34.4 

July 1820 July 1825 

1111820 224932 in 252937 in 240 5 30.8 

MlLy 1820 J~ 1825 

113 45 00 25 40 47 in 'l9 15 9 in 3 34 22 42.8 

July 1820 July 1825, 

115 36 49 46 25 52 in 48 0 0 in 1 34 8 18.4 

July 1821 Aug. 1826 

Place of Oboervation. 

Cumberland Hou e. 

Isle a I. Oro e Fort • 

• 

w •• t sidoMethye Portage. 

Fort Ohipewyan. 

Fort Re lution And Moo~ Deer hlAnd. 
lAVe Lake. These obi rva tion were 

made about tbre. 11\;108 apart. 

Mouth of the Qoppermine Ril'er. 

113 12 44 39' 13 32 iu 

ept.1826 

3.56 Fort Franklin. 

At the mouth of the Mackenzie an iucre e of 150 in tbe variation was ob erved since the vi it of Sir A.M:lckenzie 

s , 
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No. VI. 

OBSERVATIONS . 
llE .... TI\·& TO TilE 

DAILY VARIATIO OF THE HQRIZONTAL MAGNETIC NEEDLE. 

TUE daily variation of the Horizontal Needle having been recently suppo ed 
to be intimately connected with the theory of terrestrial magnetism, I was 
desirous of attending to it as much as possible during our residence in winter­
quarters. Our observations, therefore, commenced very soon after our arrival, viz., 
on the 6th of October, 1 25, and were continued every day from t at time to the 
30th of April, 1826, and again from the 1st of October, 182 to the 30th of April, 
1 27*, during which period they were registered h~urly from A.M. to 12 P.M. 

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, whieh their proximity might have occasioned. The stand on which it 
was fixed was constfltcted 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 feet' dit:l.meter, which was rammed full of mud and 
sand, and when the earth became frozen th~ sand was as firm a rock. 

The Needle was of a lozenge shape, and six inches long; some of the 
observati~ns .were made with it when suspended, and others when resting on the 
piyot, as noticed in the following table. The graduated circle of the instrument 
being divided to ten minutes of degr es, could be read to the nearest minute with 
a magnifying gla s. The eedle was protected from currents of air by a closely 
fitted glass cover. 

Two gold leaf electrometers and a thermometer were placed within the 
observatory, a.t four feet ix inches from the ground, and were, as well as the 

* The register for October, 1 25, not comllreheDdiDg the whole of the month, that for April, 
1!326, comprising only my own observations, and thos for the months of February, March, and 
April, 1827, having been made by two observers only, I hav confined the abstract to the eight 
complete month . 

• .2 • 
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direction of the wind and the state of the weather, exhmined at the same times 
( with the Needle. -

, e extent of the tables of observations preventing their being given in detail, 
I ave, therefore, at the suggestion of Professor Barlow, made the abridgement 
contained In the following Tnble No. 1. 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. 

Tile daily fluctuations for one month w.ill be observed in Table II., which con­
tains the whole register of my observations for October, 1 26, when the Needle 
was placed und r a reduced directive pow r by opposing magnets. Thls 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 t.he 
ol:1servations. 

I have endeavoured lo show, by subsequent tables, that many of the deviatiuns 
of the Needle p.re 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 a\teration 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 Octooer, 1826, exceed those in the 
first series; but, whether this be due to any. error in replacing the instrum~nt, or 
to an actual change of the variation} I have no mean now of determining . 

.. 
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APPEND I 

REMARKS 0 TABLE I. 

IT appears from the preceding table that the Needl~ had its greatest easterly 
bearing at A.M., and its least easterly or greatest westerly at midnight, the mean 

. daily difference being eight minutes, which is. certainly much less than might have 
b en expected, considering our proximity to the Magnetic Pole, as indicated by 
the dip of the Needle being 83°. The mean between the two extremes is 39° II', 
which is the bearing between noon and 1 P.M. 

The position of the M~gnetic Pole, as computed from our observations by 
Professor Barlow, is in 690 16' north latitude, and 9 ° 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 Franklm; the former bing ituated in lat. 73° 14' north, long. 88° 54' 
w t, and the latter in 65° 12' north, long. 1230 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 directlyrtoward each other, though our actual distance did not exceed 

55 geographical mile~; andcwhile the Needle of Port Bowen was increasing its 
westerly direction, ours was increasing its easterly, and the coutrary.-the 
variation being w st at Port Bowen and east at Fort Franklin; a beautiful 
and satisfactory proof of the solar influence on the kily variation. 
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NO. vr.] HORIZO TAL MA ETIC NEEDLE, 

TABLE II.-On ERV TION on the HORIZO T L NEEDLE under n Directive 
Power, reduced by opposing Magnets, for October, 1826, by C~PT, FIlA KLIN. ' 

Tbe Magnets were plaoed after the manner suggcsted by Professor Christic of the Royal Military Academy Woolwich 
The Ast risks denote when the Aurora Bore~li~ was v13ible. I • 

'Days. 

1 

2 

3 

4 
5 

6 

7 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

29 

SO 
81 

8 A .... 9 A .... 12 A •• 3 P.M. 6 P.M. 9 P.M. 12 Jr.". 
·�------~-------I--------I--------I-------I--------I-----~ 

o I 
N39 27E 

89 11 

89 \ 51 

39 12 

89 44 
89 35 

89 85 

89 85 

39 84 

39 48 

38 40 

88 48 

40 55 

4Q 25 

39 15 

88 50 

40 00 

45 85 

42 22 

42 25 

89 4.0 

88 50 

89 40 

40 88 

41 18 

89 85 

40 4() 
40 10 

40 28 

89 16 

89 48 

89 45 

40 25 

89 1 

39 44 

89 85 

89 35 

39 85 

89 88 

89 50 

3 48 

88 50 

40 56 

40 25 

89 20 It 

88 51 

.40 80 

41 58 

40 45 

41 10 

39 45 

8 4 

40 55 

40 83 

41 12 

89 85 
I 

40 3 

40 05 

89 50 

89 15 

40 1& 

o , 
N39 83E 

39 42 

40 28 

89 18 

89 34 

39 85 

39 83 

89 33 

39 33 

89 47 

8 4 
8 50 

40 50 

39 43 

89 1 

38 50 
• 40 05 

• 89 35 
39 5(\ 

39 50 

89 35 

88 55 

40 05 

89 

40 05 

39 85 

40 80 

40 00 

89 

89 

89 

o I 

N39 0 E 

89 42 

40 10 

39 15 

89 40 

89 85' 

89 82 

89 85 

89 33 

39 47 

38 4 

88 4 

40 35 

89 43 

39 15 

3 50 

39 05 

39 Hi 

89 05 

39 88 

89 85 

3 50 

89 55 

39 85 

89 42 

89 85 

40 23 

89 55 

89 0 

89 15 

89 20 

89 85 

8 45 

89 12 

39 85 

89 85 

89 85 

89 85 

39 83 

89 45 

39 50 

38 52 . 

%0 82-

39 45 

89 15 

8 51 

39 05 

3 5 

89 08 

89 80 

89 8 

88 55 

89 58 

8Q, 35 

89 1 

89 80 

40 17 

89 4 

89 15 

39 15 

o I 

N39 12E 

89 33 

88 4-

89 15-

89 88-

39 85 

89 8 

39 35 

39 33 

39 48 

89 <60 

38 52 

40 05 

89 85 

39 50* 

3 52 

88 4 

39 12 

39 45-

39 50 
-89 40 

38 57 

89 55 

39 85 

39 20 

39 30· 

8 05 

89 45 

89 12 

39 15 

o 
9 

89 

39 

87 30* 

89 85" 

89 85-

89 35 

89 85 

39 83 

39 28 

39 4 

~ 

3 52 

37 35-

85 10 

8 50 

89 11 

37 35 

40 25 

36 15-

40 08 

89 35 

3 55 

89 20 

87 25 

89 20 

89 80 

8 33 

89 

89 

89 

Mean 40 05 89 5 89 29 89 26 89 24 8 

The III an at Twelve P.M, in this Table is tbe Ie I, in ther re peets it agr witb th precediDg Tabl s •• 

• 
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APPENDIX. C o.vr. 

REMARKS 0 TABLE Il. 

• 
THE minimum of variation if - in this table at midnight, as in the others, but it 
differ from them in showing a progressive decrease to the latter hour, and in not 
exhibiting the fluctuations we perceive in Table I. between 3 P. M. and 10 P.M. 

As to the amount of deviation shown in the daily columns as well as in the 
meaqs, it is considerably greater, as was to be expe~ted, when the directive 
power was reduced by the opposing magpets . 

. , 

c. 

O( 

( 
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No. VII. 

ON THE AURORA BOREALIS. • 

THE results of the observdtions on this phenomenon made during the present 
pedition, coinciding with the remarks on th same subject given at much 

length in the Appendix to my former N arrati ve, 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 sUl!cessive months, 
in the years 1825:26, and again in 1826-27, but as their insertion would occupy 
too much space I have endeavoured to illustrate the gen ral effect of the Aurora 
Borealis on the magnetic needle .. by first gi'ving, in Table 1. the observations 
at length .. for five days, when the 'coruscations were extremely active, accom­
panied by the remarks made at the time; ~nd secondly, in Table II. by showing 
the deflectiops of the nee?l~ which occurred during a series of observations 
when the Aurora was in motion . 
• My opinion recorded in my £ rm~r Narrative·, that the different positions of 

the Aurora have a considerable iQfluence upon the direction of the Magnetic 
Needle, has been repeatedly confirrried during our 're~idence at Bear Lake. It 
was aloo remarked, that, from whatever point the flow of light} or, in other words, 
he motion of the Aurora proceeded, if that motion was ' rapid, the neare~t 

end of the needle was drawn towards that ~oint almost simultaneously with the 
commencement of the motion. '. This fact, I think l ·will be apparent from an 
examination of the following tables, and more particular~ or' the registers for 
the five days in Table I. The exceptions to this co se, which are very few, 
are pointed out by asterisks in the tables. 

A careful review of the daily regiRters of the appearance bf tlie Aurora has 
led me to form the following general conclusions: 1st, that brilliant and active 

. coruscations of the Aurora Borealis cause a deflection of the needle almost 

II Appendix,,!>. 551. 
t . 
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invariably" if they appear through a hazy atmo~phere, and if the prismatic 
colours are exhibited in the beams or arches. When, on the contrary, the 

~ . 
atm6sphere is clear, aDd the Al\rora 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 
( 

from a cloud near the earth. 
Brd. When the Aurora is very active, a haziness is very generally perceptible 

about the corusca"tions though the other parts of the sky may be free from 
haze or cloud. 

r .. 

4th. That the nearest end of the needle is drawn towards the point from 
whence the motion of the Aurora proceed~, and that its deflections are greatest 
when the motion is most rapid. The effect being tpe sat;ne whether the motion 
flows along a low arch or one that crORses the zenith. 

5th. That a low state of temperature seems favourable for the production of 
brilliant and a tive coruscations; it being seldom that we witn~ssed any that 
were much agitated, or that the prismatic tints were very apparent when the 
temperature w s above zero. 

( 

6th. That the coruscations were less frequently visible J:>etween the first 
quarter day, and the rfull mopn, than in any other period of the lunation, and 
that they were most nu~erous between the third quarter and the new moon •. 

7th. 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. 

tho The height of the Aurora was not deterrri.ned by actual observation, but 
its having been seen on several occasions to illuminate the under surface of 
some dense clouds, is conclusive that its eJevation could not have peen very 
great. 'Vben 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 appear­
ance, did not see any coruscation though he was only twenty miles distant 
from Dr. Richardson. 

9th. The gold leaf Electrometer which was kept in the observatory was 
never affected by the appearance of the Aurora. 

10th. On four occasions the .oruscations of the Aurora were seen very 
distinctly before the daylight had disappeared, and we often perceived the 

• The proportion of coruscations seen at the e ptriods, from the month of October, 1825. to 
April, 1 26, was 3 to ] 25. The moonlight being strong het\veen the first quarter and the full 
moon at those hours whcn we more particularly watched for the Aurora, may, perhaps, account 
for our not having seen its coruscations so onen during this part of the lunutioD. 
( t ' ( 
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clouds in the day-time disposed in streams and arches} such as the Aurora 
assumes. • . 

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 Bo~en,-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 two 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 inform d me 
that the Aurora seen at Port Bowen"was generally at a low altitulile, without 
much motion in its parts, ~nd never exhibiting the vivid prismatic colours, or 
th rapid streams of light, which are so frequently 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 an other altitu e, 
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. 
Bowen, and Forts Enterprise and Franklin, an iqferenc may be deduced that 
the parallel of 65°N. is more favourable for observing ihis 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; t~e two lattel' being stationed to read off the arc at each end 
of the needle, while the- founer remained with Dr. Richardson on the outside of 
th~ 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 bearing~ 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 3t points of the compass to 
the east of the true north. 
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f 

Date. Interrn!' 

• 

TABLE 1. 

orlli end ortll nd of 

of the eedlc tbe eedle 

at the previou. during these 

register. Coruscations. 

De6ectio1ls 

during the ' e 

coru 'cations 

-to the 

East. West. 

Appearance and position of the 

Au.rora. 

- --.- - .-----1-----:----.--1- - - ------------ __ 1 

26tl1. 

, 
9E 

o Aurora 

vLibk 

.. 

o I 

N39'1 ' E 

39'25' 1 
40 ' 00 

40'00 J 
40'00 

39'30 

38'40· 

3 '15 

39.30 

38'25 

38'05 

37'25 

37'50 

o I 

2 ' 41 

1'15 

J

Ail arch of 200 elevation extending from 

W.N.W. to E.N.E. b the north. The motion 

of tht: light rushed at the first from the former 

to the latter point, and then backward and 

1 
forwards, and ultimately pas ed off to the 

southward. 

Needle stationary a few seconds. 

A b~am shot along the arch froln W. y N. (0 

East . 
Beam from .north :ft:ro s the zenith to south 

horizoll . 
M otioll of light froln W.N.W. along (he arch. 

Motion froln N.W. to .E. at an elevation of 8°. 

Beam(.roln north to (he zenith. 

(Needle stationary i tbe Aurora having di 
p areu. • . . 

REMARKS ON TU~~ 2(j·m. 

TUESE coruscations were extremely brilliant, and in continual motion. The principal feature 
° was a broad band of light that extend d along the northern part of the sky 

~i~P. o~ ',f. n ~ from W.N.W. to E.N.E. at an elevation of 20°, from which beams of a less 
WI ind.molder:lle, .W., intense light were frequ ntly projected across the zenith from north to south, 
c ear In l10 upper part 
of the s!'y, Hazy near 01' in the contrary direction; and they sometimes reached the opposite 
the hQrlZOn. . horizon before they disappeared. The band a s well as the beams seemed 

to be composed of an infinite number of slender rays which were highly inclined, and exhihited 
the prismatic colours, the strongest tints being red, yellow, and green. The whole uf these 
coruscations appeared to be interposed b tween the spectator and a thin filmy mass of cloud. 

f 

• 
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ON THE AURORA BOREALIS. . cxlix 

TABLE I.-continued. 

Deflections 
--; 

North end North end of '. 
of t\le N ceBle the N eedl e 

during thesc Appearance and position of the , 
Interval. Coruscations . 

at the previous during tile e Aurora. • 
to the 

register. Coruscation@. 
EllS'. I W t. . 

Date. 

. 

1 25. 
..: 
;:l 

N SO .4 E /N87 .50Ej' 
Aurora then 

o , o , 

{

A stream of light extending from RN.E. to 

39 the north, at an elevation of 15°, The motion 

of its parts very rapid. 

0 
Visible. 37 .25 · , . 

...0 
~ ce 
..c 
~ .. 
£ 
'a • 
III 

~ 
;:l 
CI 

·S 27th. 
c:: . 
~ ... 
0 -... 

..c > 
b.O . 'a 
::: 
6 I '~ 
E 
0 .. 
r.t 

36 . 50' . 
37.SO' 

36.15 , 

• 
36.50 

) 

, 

8 .8 

40 

85 

35 A beam from north to the ~enith; on reachi!lg 

tllat part, it instantly spread acro tbe 

zenith, an'd its cJ{trcmiti~s were pointed W • 
by W. n.nd E.~.E. 

1.15 

• 
Another beam from north which spread across 

the zenith, as the former had done, having its 

points directed W. by S. and E. by N. 

The whole coruscation then di ppearcd, 

and the needle gradually reco"cred its usual 

position. 

1 .lS Temperature Obsen-atory, _ IGo, ind west, 

light. • 

Air _15°, clear kyo 

Hnzy in the parts ncar the corll cations. 

REMARK ON TilE 27TII. 

I-r sbould be observed that there were two distinct issues of light from E.N.E. along the 
above-mentioned stream, which, on reaching the north point, rushed towards the zenith, and 
in both instances similar Ilt'ches were form d across tIle zenith. Th needle betrayed the 
eamcocourse of lieviation in tioth en es. The motion of the light was extremely rllpid. 

/, 

I :~ 

.. 
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TAllL:E I.- contillued. 

Dellection " I~:' North end orth end of 
of the eedJe the eedle during these Appearance Ilnd position of the ~ 

Interval. 
at the pre vion~ during the e Coruscations - Allrorll, I' 

~o the 

Date. 

1 re~ tcr. orn clition. "::>j 
East. I West. I I 

�----~----+_----~------~--_T--~--~-----------------~~II ' 
• 1;5 

o I 0 I 0 ' 0 I 

Nov. 3S.6 

N 37. 54 E N 3 . 15 E} 

}

Motiou rllPi~ from S.S.E. to N. 

the zenith. 

.W. across 

2 37.45 

.35 . 50 Arch tho sarno, direction of motion no! no d • 
I 

.d 
o ..... 
't:I c: 

36.12 

37 . 20 

2.23 Arch across zenit",from south to north. Mjition 
rapid. 

'" .. 
8 
o 
~ 

.d o ..... 
(' 

36 .. 20 

37.45 * 1.25 

}
Arch across zenith from N.N.W. to Soulh. 

1.00 

Motion .N.W. t oulh. 

00'.40 

38 . 00 } .20 
Aurora gradualJy disappearing, needle sta­

tionary at the last position. 

'fer-perature Observalory,-IO 3', nearly calm. 
Air • • • . • • . --zero, clear. 

REMARKS ON THE 2ND. 

TnE Aurora thi Ilzght 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 pr4>je'cted 
perpendicularly downwards, giving to the coruscation the npp arance of a globe, with tire 
meridians marked upon it. 'fhis 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 II. 

band of light ' resembling the fringe of a curtain rushed forth, and extended round the 
northern horizon at an elevation of So. The corona disappeared at the time this latter 
change took place, and arches were projected in rapid succcssion from 8.S.E. to N.N.W.~ 
south to north~ and N.N.W. to south; all of them displaying the most brilliant colours. 
The needle betrayed its greatest deviation during the projection of these last-mentioned 

rebe , and wa , in fact, kept in a state of vacillation for about five minutes, approacbiflg 
towards, or receding from, the true 11orth, accor 'ng to the apparent motion of the rays of 
llght. • 

.. ="-
, 

. ",'. . 

I' 
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Dec. 

7th. 

Interval. 

Ei 
>.(') 
Col 

...c:i .... .... 
'0 

~ 
...c:i .... ..... 
c:: 
Q) 
Q) 

~ 
~ . 
~ 

orth end 

at the previous 

register. 

o • 
NS7.27E 

Auror 

visible 

ON THE UR,ORA BOREALIS. 

TABLE I.-continued. 

North end of 

the eed le 

uu ring the e 

Coruscation. 

41.ciOE} 

38.15 

89 . 15 1 
89. &0 

41. 111 ., 

41. 00 

40. 50 } 

40.45 

} 
40.45 

89 . 12 

8 .O~ 

De8ectio n 

during the c 
l{emarKS and npp aranc of Coru cations-

to the ~urora. 

~I~ 
o • 
8.88 ° I 

}
A hright beam dartl\d frllm an eleo ted arch 

2.45 towards the horizon at the N.N .W. point. • 

2 .00 

.1 5 

• 
tream from E.S.E. to .W., with a ~pid 

vibratory motion in its part • 

. 10 }coruscations in the fOrm or a horse-shoe, 

.a()5 motion following that shape • 

.38 

1.07 
}s .. " .... ":' " ... , .. 
Temperature Obscroatory,-25°, wind 

light 

Air •• •..• - 270 , clear. 

Raze perceptible near the coruscations. 

.W., 

ltEMARK ON THE 7TH. 

THE Aurora this night was " ery genernlly rjifi'used, and extremely active and brilliant. The 
most remarkable part of th coruscation was three perfect. arches, at the several altitudes of 
40°, 50°, and 90°, having" the same points in the horizon. From the low ~ of the e arche a 
beam flashed towards the horizon to . .W., which produced a change in the needle of 2° 45', 
as abo e not d. 'When these arcbes became fain t, a rna s of light rush d from E. .E., and 
in its progress 0 the N.W., in an horizontal direction, the rays of light, of which the tream 
was composed, were seen vibrating backward and forwards between the· two extremes in 
the most rapid manner. During this commotion, which lasted ten minutes, the needle 
d viated between 89° 15' and 41° 15'. It afte,rwards continued stat ionary. for three minutes at 
40" 45', though the Aurora wa violently agitated ; but the motion of the ligh~ was tben 
nearly circular, or in the form of a horseshoe, and confin d to the zenith. Th coJour of the 
light was faint red. Iu n few seconds afterwards, the whole body of the light, being con­
centrated in the W.N.W. point, -darted in an instant across the zenith to E. .E. exhibiting, 
in its progress, a similar ngitation in it r y t that already described. The coruscation then 
branched off to the north, forming (\ bro d bnfld uf Ii ht hout 20° high, reassumed th h~rse­

shoe form at the latter point, and its rays undulated through every part of this figur like the 
waves of the sea, or a rolling volume of sm~ke. During these last-mentiond cbun s. the 
needle retraced its course, as shown in the thre la t notice, and remain d tation ry 
88°05', while the Aurora formed 1\ zone that encircled the horizon at an e1evntion of 30°, in 

, 

bich pe it rem ined a few minutes and then diJ>nppcarec1. , 
• • 

• 



cHi 

Dde. 

1 ~5 

Dec. 
• 8th 

luterval. 

h. m. 
9th At.l·20 

A.ll. 

.. APPE D [No. VIT. 

TABLE I.-continued. 

North cud North elld 
DeOectiolis 

during ach 

Coru cation 
of tbe Needle of the c~dle 

at the previous during the c 

register. 

o I 

N.89· 2E . 

Aurora 
visible. 

Coruscations. 

o I 

. 8 '4 E. 

8 '15 

38'16 

38' 3 

37'32 

37'45 

. 87 '48 

37.4 

} 

to the 

EllSt. West. 

o • o • 
.14 

1.16 

. 16 

Appearance and position of the 

Aurora. 

1 
fotion from .W.b.N. along a band of light 

tretching to tbe eastward, elevated 15°, and 
"bout 2° broad. 

l
Tbe colours very vivid-motion npid. 

~e.dle stationary. for five miuute at this po· 
snlM . • 

{
Motion returning from the ea tward along the 

bnnd to .W.b.N. , . 

r 

The nccdJe tationary 9,t this osition for five 
mlllute8, during which interval the light was 
rushing from each extremo of the bnnd, neel· 
ingin the N.b.E. point. There was bll little 
di play of colour . 

. 10 TIle motion from 1Iu: J prevailed. 

1.03 A str am of li gh t, about 20° broad, darted 
aer08 the zeuith from N.W.b . • to S.S .g . 

r 

37'3 

36 ' 35 

37'35 

3 '03 

38'25 

38 '05 
l

1.00 

.50 . 
·l A beam darted from the z:nith to N.W.b.N ., 

followed by the whole rna 3 th t had ascended 
from this point. 

. , 

37 ' 15 

37 ' 40 

37'35 

3 '03 

3 8 

37' 8 

35'15 

36' 5 

36'48 

38'03 

} 

.25 

.2 

.50 

.43 

1.15 

• 20 Motion along the first.mentioned band, from 
N.W.b .. to the Eastward. 

. 50 A ~trcam from N.W.b.N. to the zenith. 

' r A bel1m from zenith to .b.E. 

.5 

1. 001 
1.53) 

eedle 8t"tioll'l1ry for some miDute~, the motion 
f r lIiog from opposite (h'rections of th IIrch 

tllllt ext lid d (rom .W.b.N. to En t, :lIId 
clashillg in the centre. 

Motion from .W.b .. , iu nearly 11 horizon~al 
direction to W. .W • 

Stll~ionl1ry fo r 5 minutes. 

A slream of an i rrcglllnr shape' ted from 
N.W.h. . to .S.E. !l.cross the zell l h. 

Aurora generally diffused in filmy streams, 
without mOl ion. 

Motion from E.S.E. to .W.h. ., in II b&od 
similar to that first de9cribed. 

The Aurora appeared in an arch froOl N.B. to 
ol·th, hut motionlcss. 0 

Tcmperature orOb ervatory, - 26 3, nearly cnlm. 
Air -SO 5, I~br. 

GENERAL RE)fARKS. 

TilE changes in the coruBcations were so varitus and rapid, as to render their dtlscription 
impossible. The band of light first mentioned, as extending horizontally from N.W.b.N. to 
the eastward, remnined nearly the whole time. 
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TABL • 11.- HOWl THE DEFLE TIO EEDLE WHEN UNDER. 

Mon~h. 

18~5. 

. Oct. 
"il 25 
1'" zR. 

i 29 

Hoar. 

9 P.M. 

7 P.M. 

b tweon 

Ii 
t: 
j 
o 

F. 

B. 

10h & 10h B. 
20' P.M. 

between 
5 10b&10b B. 

10' P.M. 

11 r. I. K. 

J 7 JO MI. B. 
c 

~ 13 5 P. l. F. 
~ 

27 

between 
12" & 12b B. 
10' P.M. 

9 P.M. F. 

28 10 P.... B. 

2 

1210 P.M. B. 

1 A.M. F. 

bet .... en 
lOb ' l()h B. 
20' P.". 

4 Midnight F. 

6 11 P.". 1\;. 

12 9 P.M. K. 

THE INFLUENCE OF THE REALIS *. • 

Previou. 
aeading 

Nozlh ond of 
Needle. 

o 

The initials denote the Ob erver. 

New Reading De8eclion of the 

Norlh eDd of 

Need] • 

o 

Needle to ~be 

R t., We.t. 

o 

Dirt<llion of the Motion of 

the Auror ... 

Temp. 
0{ Ob-
$erv . 

tory. 

o 

WiDcI ... cI We ther. 

N.38 20E. N.38 28E. 8 A ft. h from Ea.1 while I +19'5 ·Calm, cle 
w •• look!"g al lb. inal .. • 

37' 55 

37 54 

37 50 

37 25 

37 42 

37 43 

3822 

3823 

38 16 

38 05 

38 13 

38 19 

38 58 

3747 

38 48 

38 20 

38 00 

37 50 

38 25 

38 00 

373 

3;-.17 

37 50 

37 35 

3843 

38 54 

3820 

38 18 

3 25 

37 4 

. 
3800 

37 :i5 

37 52 

38 5 

38 1 • 

39 8 

8 

40 

meat.. 

Flaabu from N.N.W. +11 '5 S.S.E., trong, clear. 

Fro'; E.N.E. along & Itrtam - J 7· 5 
extending to N. \Y. 

I
. . 58 1 B.aml dartiu,," upward. be- -17' 5 Calm, cl~ar. , 

tw D N.N.KandN.N.W . 

35 

4 

5 

5 

21 

31 

7 

10 

25 

From E.N.E. in two Itrt&ml, 
80° high. 

To .... rds the .with~ from 
N.N.W. 

1 

Fro," E .. E. to N.N.W. -18'5 Calm, clear. 

22 From N.N.W. to E.NE. -19 orth,light, clear. 
arch 4. high. 

Flalhe from E.S.E. lero . W., clear. 

Beam (rom North to. Dith. -15' f) 

Aurora very viyid. darting 
i. I ntaneoully II<'TO$ll'&- -20' 5 Calm, clear. 
nilh. a1ternatelr from lh. 
W.b.N. and E .l:i.E. poin 

From East 10 North. 

Frot. W.N.W . to E. b. S. ra· 
pidlyacTOI .enith. 

m darting finol to In 

7 ' 5 E .K, fresh, hazy. 

9 East by orlh, fr h, 
buy. 

..nith,from a band ext nd· + 2'5 Calm. clear. 
inlf from . W. to E. 1). N. ..., 
and laen back a &in. 

AutO',. ltalion&rr. + 1 Dittll. 

17 A beam hoL from N ... E. 

.. } A~~."'.",,_ 1 +17-' 
5 A, to r b""lll »hot fromj 

.. E. 

a ADOth r be "' from .N.E. 

CaJm, v ry gloomy 
weather. 

8 

1 

From .N.W.toE t. + 1'5 N.W. Ie, loomy 
w ther. 

From K .E. to N .. W. 9. Calm, ) ar. 

fro ... E. .l>. 10 .b. W. y. 

• Tbi, Table bu ~1IIl conllued tl) th nolice oCt1l0'e coruscntioll onty . en tbe mOlion of the Au r • u 
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TABLE n.-continued. 

Ii Pm'iottS wR.&dillg Ddt . ion of tb. 
Month. j Reading Needle to the Di reotion of the Motion of oIOb-

Hour. North en<1of Wind and Weather. 
ortb end of I W •• t. 

Aurora. serva· 
1 116. 0 Needle. Needl East. tory. 

N.39 30E . N. 3'8 4~E r"; 
0 I 

Dec. 11 9 P.M. F. '] From North. These deftee-
-19'5 N.N.W" moderate, clear. ..... 38 52 tions were u)ade in & few 

ci 8eeomll . .. 38 48 ~ r 
.. 

CI 
0 3830 3"8 32 2 Mass of ligbt from Easl. -19'0 Ojtto, ditto, <ditto. ., 

::;; 
-38 'fi West, moderate, clear. ~ 23 38 42 3 38 4 Flash &om N.W. to zenith. 

Z then ppeared. 

38 41 3 

1826 
Jan.4 8 20 3820 None one Rapid motion from Eaat to 

West, "orOi ",,,,,Itb • 
-24 ' 5 Calm, ha~y . 

..l 
0 ~ 3827 38 36 .. } ~ 11 FIllJIl •• 1Ii th to north bori~on. ~29.0 .W., light, clear. 
Q 38 0 ., 
l 38 50 38 59 } ';O} Motion rapid. ..lterol\l.ly 
Z 29 9 from E"st anu West point •. -25'0 East, clear. 

49 .. 
Feb. 3 38 55 

, "'<I A beam darted o.erol!S %eDitb Calm, very bnzy. 1 A.M. F. 37 52 03 from South to North. -22'5 

Midnight B. 3 39 37 26 13 A be shot f~om N.W. to -22' .W, fre h,vcrygloomy 
!:l.E. aeross zenitb. weather. 

S 11 t P. M. X: 38 40 38 4 8 Motion fromE.N.t. to N.W. N.B., moderate, clear. 

Midnigbt F. 3842 6 MIltiot from S.E. 

9 10 P.M. B. 3837 3 35 }" :} , 
..l 

Motion rapid . from S.W. early calm, clear • 
0 30 ;. 

c:: 
c 10 11 P.M. K. 38 4.4 3858 0 14 From E . .E. to N.N.W. -20 N.W., fr sh, h~zy. ., 
1 11 10 P.M. B. 38' 45 38 35 10 Bam. d&rtillg to the ' oulll -29'7 Nearly crurol clear. from zenith. 
Z vw: rapid, from N.W. to Ditto, diUo. lIt 1'.101. K. 37 15 1 20 .E. prismatic coloun. -30 ' 

ndnigM F. 38 45 1 30 No motion. Needle sLationary. -29 '8 Ditto, ditto. 

19 10 P.M. B, 38 38 38 31 L. 25 13 Motion TIlpid . from N.W. to -22 Calm, cloudy. 
E.b. . 'PrimaLi. c010ura. 

lidnight F. 38 40 3830 10 From N.W. to S.E. -17'('> N.W., moderate, very 
clear. 

3 11 P.M. K. 3839 38 41 2 From E. ' .E. Ditto, ditto. 

Midnight F. 38 48- 1 From N.W. io lower part of 
a much ,Uf[uflOd Aurora. -28'5 Ditto, ditto, 

e; 1 8r.M. K. 38 38 38 21 11 From N.W.b.N. +2() N.W., 8tron81 clear. 
\> 

., 
p: 9 UI. F. 3829- 2 l".rom N.W.b.N. + 17'6 Di tto, di tto 

" C> From . North to .E. behind ., 11 PoI(. K. 36 18 11 +17' 8 N.W, gale, hazy. 
::;; cloudl .. Verr .little Aurora. Needle .. t.1idnight F. 3829 11 + 16.8 Ditto, ditto. Z, .. c;,. ltatlCJllary. 

11 P.M . K. 3840 38 35 5 Motioll trom the mrtmH of - 14 Calm, clear. • ~M N.W ... d E.8.E, 
meetinc In the _tN. 
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'fABLE n.- continued. 

..: Previo.,. New Reading Deft ction ortbe Temp. 
Month. ., Direct on t the Motio of oro». 

Hour. t: Read'Jlg North nd of Needle to tb Wind and Weatb r: j North end of Aurora. &-

18i6. 0 Needle. N dle. East. I We t. 
lory. I '~ 

• ,I 
?Inch 8 Midnight F . N3 JOE. N.3 3GE. 

0 I 0 I 0 I r .. " , . , .. .. 32 .. 4 Rapid motion from N. W • -14'2 Calm, clear, hazy ncar 
Aurora. .. .. . . .. .. 38 6 .. FromE.N.E • 

9 11 r .M. K. 39 01 39 14 13 .. From E.b .• to zenith . + I '!) Calm, gloonlY. , 
10 111 Poll. K. 38 40 38 47- 7 .. From . E. aorols zeni tll • -10'5 N.W., trong, clear. . 

' 1 .. Mit.lnight F. ., .. 38 35 

} .. 
12 Beam dart d from S.S.E. -11' .W., gale, hazy. 

aorou zt'nith. I; . 
i 

.. .. .. ., .. 37 2 " 
Aurora &i appeared. 

1 7 P.M. B. 3 35 3843 8 .. Bright aalh from E.b. -21'5 Calm, clellr. 

.. . , .. .. " 38 40 .. 3 Di.~ppeared . 

i 
11 MI. K. 38 43 3 Aurora stationary. • .. .. .. . . 

Q .. Midnight F. .. " 39 15 32 .. Rapid motion fro ... E. b . . to -34'0 Calm, clear. 
po N.W. is:: 

13 III P.M. K. 38 39 3 46 7 -311'8 early calm, clear. 

J " 
., Motion from E.S.E. 

? .. IMidnight F. 3840 6 Auror. diffased~ tbe .ky. -34'5 Ditto, ditto. 
~ .. .. .. .. 

without~ • .. , 
:z; 14 Midnight R. B. 38 34 38 30 } .. 9 lin of rays .ho~ towards} -21'5 Calm, clear. 

I' 
38 25 zenith from '.E. 

oo .. .. oo .. 
• . If 

15 4 A.M. F. oo .. 39 15 50 .. IIfotion very rapid, from E.S.E. 
I' 

.. 11 P.M. K. 38 41. 38 49 " 8 .. ~lotion from Eaat. -19'() Calm, clear. I ~ 
oo Midlught F: .. ., ;1844 • }, . 

-21'2 .. .. .. ., " 3842 7 ~'roDl N.W. faint . Ditto. 

26 11 P.M. K. 3844 3 45 1 " Aurora muehdilfUied. motion 
from N.W. 

.. Midnight F. .. .. 3843 .. 2 Motion from North. -5 '5 Very clear. l ' 

28 11 P.M . K. 38 48 38 53 5 " 
Motion from E.b.S. +5'8 E t, gloorn,y. 

.. Midnight F. .. " 38 48 .. 5 Aurora .pread ovar the ,ky. +6 ' 0 GIOOIllY, mall snow. 
o motion. 

29 I1f P.M. K. 39 30 39 20 .. 10 Motiou frOID S.E. -3'5 Cum, clear. 

1.. 
April :l 11 50 Uf. B. 39 8 39 42 34 .. MOlion rapid. frOID E.b.'. -1' C 101, very hazy • "'101 .enlth. 

0 10 P.M. B. 9 10 39 2 .. Motion from N.W. -HI'S .W., clear • 
..s 
0 

F 2 •• rora'read ov rib •• ky. .. .. Midnight . , .. None NODe -17'8 ., ., moderat J clear • I:i: witboa motion. 

" 13 11 P. I. F. ~8 57 3 54 3 )[ution rapid. frem N.W.b.N. +10'5 .E, mooefllt 0 

} .. clear. 
o!! 

sero aenitb. 

11 .. .. " .. .. 49 .. • 5 
z .. M.idnigbt F. .. .. 38 58 9 .. Motion rapid fN\lO E.b.S. +10'8 Ditto . 

23 11 P.M . F. 38 55 39 00 () .. MotIon r pid, from E t. + 27'} Ell I by orth, moderate, 
very clear. 

-; ., > ) 

-.. . 
u 2 
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c1vi .. APPENDIX • 

TABLE II-continued . 
. ! - -~~~-- ~.' _A« :-, 

~ 
Pre.ioUi INaw~adiJtg !of"fteClion of lb. -remp. 

MODo.. ., Di rection of the Motion of of Db· 
Hollt, j Reading North end of Needle to ti,e Wind and. Weather. 

IJ1 

1826. Nortil and of I Weot~ Auror . eerva-
0 Needl . Needle. Elllt. try, 

.Li, 

iN 
o ' N 0 I I 

OCl. 4 Midnight F. 39 15 E 3730E " 11& fot;on very rapid, from +31 Calm, clear. 
N.N.It. to '.E. 

~ 13 Midnight F. 40 05 37 35 2 30 Aurora glonmin'k througb +2G . 5 S.B., moderate, very II .. 
~ . deDB clouds, N. .E. hazy. -.:3 
1:" between 

~~ 19 12h& 12b F. 39 45 38 15-

}". r "1.,., •• "~.'_W.N. w'} Ii ~~ 
, 

5' PoIoI. a S.E. 

Motion rapid .tS.W. " '" .. " F. .. .. 39 35 +14 N.W. light, cloudy. 
"' 8-
"Q, 

F. 36 15 Corullcation baving arrived 1!0 .. .. .. .. 3 20 

Z 
at S.E. txf'nt vanished. 

30 9 P.M. F. 39 15 39 15 None None AUfora very bright, without + G.5 Calm, very clear. 
nlotion. 

Nov 1 10 P.M. B. 30 45 40 11 26 .. Motion from Eaat. -1 Caim, clear . 

.. Midnight F. 
t 

.. .. 39 48 . . 23 Bright aCTOes zenith, motion 
from N.W. 

- 3,5 N.W., light, clear. 

.:a 
,. Midnisht F. 39 42 40 15 23 .. From East to N.W. rapid, -14.5 Calm, clear. 

'" 
light very brillian t. 

~ 10 Midnight F. 39 40 39 05 .. 35 From N.W. motion rapid. -17 .W., light, hazy. 
r 

~ll 5 P.W. K. 39 55 39 50 .. 5 From North . _15 W. .W., clear • 
c fl . :;) 0 16 11 P.M. K. 39 57 ( fj; £v .. 37 A~~~~ion f;::~~th~itfu •• d, _9 Enst, clenr. Q, 

"" 0 
'" .' Midnight F. 

-= 
.. .. 39 17 .. 3 Aurora uitto, motion slow - G.f> East, c\ ar. 

from North. 
:; 19 10p,M. B. 39 57 39 52 .. 5 From N.Wflittlemotlon. .. - .L2':J! 0 
-= . ~ .. Midnight F. .. .. 39 49- . . 3 From N.B. ditle . ., 
'i 

, 
"" 20 8 A.M. F. .. .. 41 36 1 47 ., Aurora had been very actif'. .. c durio,ll' ~ night. Motion 

t .. Midnight F. 39 48 40 00· 12 
from N .. 

East, dark cloud4. .. 01 aming through d use - 8.5 ., 
clouds, N. b.E . ., 

22 Midnight F. 39 56 39 58 2 < W.N.W., light, =a .. Yrom E.S.E. little motion, - 2.5 very 
'" though bright light . clear. .. 
Z 24 11 P. ~f. K. 39 r~7 39 43- .. 4 Oenerally ditf.led., litU • + 2.2 

motion from KS.E. .. Midnight F. .. " 39 40 .. 3 From S.E. aetiYe. -2. Nearly calm, very clear, 

Dec. 4 11 P.M. K. 40 00 39 32 " 28 Yrom N. W.s.ctive. - 3.2 .W., hazy. 
:~ 

19 11 P.M. K. 39 57 39 58 1 .. Raj" shot from zenith 10 -17.3 
E.b.N. 

~:i 22 12h 0' to F. 39 55 

39 "I .. ., 
~ ~ 12b 3'p.1Il. 

~l" " .. '. .. 40 OG 14 ., Illation ra~id, from We.t to -25.3 W. by S., moderate, 
tile Sout . cloudy, a.nd hzay. ., .. :; .. .. .. " .. 40 ]5 9 .. 

1!£ 
~.~ 26 II P.M. K. 39 50 39 00 ,. 50 From N.N.W. rapid, gleam. - 4.0 N.W., very gloomy. 

iog througb cloud •. 

.. Midnight F. .. 3855 .. 5 Y,rom N.W. Aurora 8een - 4.2 Ditto, ditto. 
tbrough elouds. 

1827. 
Jan. 

'.,folion quick from N.N.W. N.W., light, clear. 3 Midnight F. 39 68 39 33 

".~ 
25 -33,5 

'i' 11 31 11 P.II. K. 394G 39 45 " 1 Motion rapid from tbe ex- -33 N.W., Iig~t, clear. 
lrem of three "reh ... 

e" W" dOo nd 90° high t 8. E. 
and N.W.points mC!(ltingin 

~"": (1 the ce.tro. 

H ( 

Midnight F. 39 05 40 MOl ion rapid frOID N.W. --35 Ditto, ditto, ditto. .. .. .. .. 
Aurora generally dilTlII«I. 

, 
~ 

t .-
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No. VII.] ON THE ·AURORA BOREALI. clv~ 
, 

• TABLE n.-continued . 

• De6cction of the 
~ Pr vious New Reading Temp. 

Monlb. ~ Readlug Needle to tb Direction 4h Motion of the ofOb-Rour. j North ud of Wind and Weather •• 
1897. North end of I Wet. 

Aurora. Itn'a· . 
0 Needl •. Needle. Eut. tory. 

I . 
0 , 0 , 0 0 • 0 

Feb. 3 8 P. I. K. N.3922E. N.39 20E. .. 2 Alternate motion. from S.E. -3Ui W. .W., moderate, 
and N .W. metting in tho clear. centre. 

,I,r- .. 10 MI. B. .. .. 39 15 .. 5 Active from N.N.W . -28.5 Ditto. 

.. 11 F.Id. K. . , .. 39 18- 3 .. FromN.W . .. 
..: . . Midnight F. .. .. 39 13 ., 5 a.nersUy di lfu •• d. -31.5 Ditto. ,. 
0 
l-

i:\:: 4 11 P. M. K. 39 16 39 18 2 .. Rapid motion from zenl th to -30. East, light, clear. 
e Norlh horizon. 
0 . ., 

" Midnight F. .. .. 39 1& .. 2 Motion (rom W.N.W . -36 .7 Ditto. 
'i3 ., . 
" 6 Midnight F. 38 50 38 48 2 From N.W . -42.2 .W., light, cl.ear. .. 

7 Midnight F. 3845 3840 .. 5 From S.l!:. -42.5 W.N.W., light, clear. 

23 10 P. M. B. 38 15 38 13 . , 2 }' rom N.W.b.N • -31.5 N.W., 'Very clear. 

25 Midnight K. 38 15 38 15 one None FrOID S.E. -15. East, strong, dear. 

~ 

It is evident from the preceding Tables, that the Deflections of the N ecdle caused by the Aurora, 
were greater w1len it was uspended than when it rested om ivot; and greatest when sus-

pended between opposing magnet!:'. as ill the month of October, 1826 . 

• ~L 

• 



P8f!e. Line. 
13 9 
19 
44 2 
72 II 
8li 7 

102 20 
196 3 
22 (J 

" 23 
242 14 
267. 

• 
• 

ERRATA. 

for coull ntion, "ead conflagrations. 
for 91 , rc 1!). 
from ~he oottom, for aspin, read a peu. 
from the bottom,for parbelia, r . pllrhelire. 
for Tue day, read ThUl'sd, y. 
for immovable, read immoveable. 
jor object smore, "eall ohjects more. 
for Kayack, read Klliyl\C 
jor Kayacks, read Klliyacks. 
j(}r Godlvin, read Goodwin. 
Heading of the Chnpter, line 4 jor B i. 

1el\u rcad Beaulieu. 
• 

Pag . 
278 
27() 

" 280 
29G 
307 

for B ileau, read Beaulieu 
do. 110. do. do. 
d do. do. 

o. 10. <)0. do. 
for pnrahclion "cad parhelion. 
for no, read on. 

hr l'nE PLATES. 
No. 21, facing p. 103, f01' dr.lwn by Captain Back, 

read by Lieut. };. N. Kendoll. 
No. 27, facing p. 2.:iG, for drawn by Captain Back, 

read by L ieuteuant E. N. Kendoll ; and for Richar' • 
rea,l Richard's Island • 

• 

• 


