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 ( 331 )

 XXJI.-Resutt.s of Thernwmegrica1, Obsersations made at Sir
 q DW.RD PARRY'S seueral Wtntertng-Places 071 his Arctic
 Koyayesn and Clt Fort F1 ankl F?l. By DR. RI C IIXF; D SON, F. R. S.
 Ac., Phsicitln to ISaslar Hospital.

 T}IE Transactions of the Royal Society of E(linburgh for 1826
 contain Sir David Brewsters discussions of an llourly re^,ister of
 the temperature at Leith Fort, ket for tw-o years (1824 anel
 lS2a) fiom whence he (le(luce(l,

 1. The form and character of the mearl daily curs-e for each
 month, season, an(l the elltire year; anel the mean tempera-
 ture of the same }eriotls

 2. The two times of the elay +s hen the mean temperatuI e
 occurs.

 3. The relation between the mean temperature of the 24 houls
 anel that of any single hour, or pair of similar hours.

 4 tRhe average daily range for each month.
 o. The parabolic fcorln of the loranc:hes of tlle annual claily

 curve.
 The results of this pa})er a)pearefl to be of such importancen

 that the .ANatheinatical Committee of $he British Association fol
 the? Advancement of Science on the?ir first meeting at York, re-
 commended a similar register to be Lept in tlle SOUth of Englantl,
 emarkint, that ;' +se want nothirlg but the colrll)ination of a suffi-

 cient number of trustxs-orthy ol}servations, in order to obtain
 results of primary importance to science, and Ws-1licl:l may (ne clay
 enable us to arrile at the tue form of the (laily an(l annuall culxes
 of mean temperature, witll a lecision almost 1natheluaticcll. Ill
 or(lern however, to extend the IJenefit of such illvestitations, it is
 absolutely necessary that they shoul(l be pursued in (lifterent
 latituales." (p. 43.) This recommendation +sas al:)ly- acte(l upon
 at I-'lymouth by Mr. Sllow H;rris, and the fifth report of the
 Association colltains tvo years' hourly obser^-.ations at Plymoutl
 Dock, arrant,ed antl discusseel by him accor(ling to Sir l)as-i(l
 Brewsterts metho(l.

 Constinced of the iluportanec of investigating the phenomerla
 of (liurnal tenperature in ^-arious lltitudes, I have thought that
 a (liscussion of tlle thermometrical olJser-atiolls maele on Sil
 Eelwar(l Palry's several xTc)ages +voukl be a ser^7ice rell(lere(l to
 science. Thouth this task ins-ols-ecl a very consixlerable sacr}fice
 of time, I +sas intlucetl to un(lertahe it from a hnowle(3ge of the
 gleat accuracy with which the tempelatures were registered Oll
 the arctic voyages, and a full pelsuasion that the results *rould
 adequately lepay the labour require(l. It is true that tlle obser-
 vations were made at interlrals of two hours instea(l of hourly,
 an(l that the ships being gerlela]ly untler way for almost two
 VVL. IX. 2 A
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 SSG Dr. RICHARDSON On the lsemperature of the A?'CtiC Regaons.

 months out of the twelve, varied their latitudes more or less in
 that time,* but many years are likely to elapse before equally
 extensive antl accurate legisters are kept in thcse high latitudes,
 notwithstanding that drawback.

 The inaccuracy of most, if nc)t of all thermolneters made ir
 England for very low temperatures, and particularly the discord-
 ance between the mercurial and spirit thermometers at tempera-
 tures below zero, are sources of error aff>ecting materially all
 winter observations in the high latitu(les. On comparing 12 ther-
 mometers, made by London artisans of high repute, by hanging
 them side by si(le in the open air at Fort Franklin for many
 days, I found that at + 32? tlley stood within half a degree of
 each other, but when the temperature sunk to 40? below zeron
 they diSered s-idely,-the two extreme ones as much as 10?;
 those giving mean indicatiolls were of course selected for use.
 The subj(ined note t will show that the diSerence between mer-
 curial and spirit thermometers is well known though not remedied.

 * During the navigatioll of Lancaster Strait or Hudson's 13ay, the temperature is
 likely to be more or less frequently illiluenced by lnasses of ice drifting with the
 southerly ctlrrent from highel latitudes, yet this is ill some measure compensated
 by the ice generated orl the spot being carried off>by the same current.

 t " M. Flauguerges, of Viviers, compaled with peculiar care and attention a
 spirit of wine thermometer, constructed ulldel the eye of Reaumur, with mercurial
 octogesimal ones made by the best modern artists. The experiments were often
 repeated with the following results:-

 Spirit of Wine. Mercurial. Spirit of Wine. hIercurial.

 +80*0 . +66+8 0'0 . 0+0

 75'(i . 63@5 - 3@5 . - 3-4

 56- i . 49i6 - t5e0 . 4'9

 32*7 . 29*8 -12*7 . - 12*4

 1398 . 12@7 -17@4 . -16*6

 10 5 . 9 * 6 (Ed. Joz4rn. of Sciencen i. p. 374.'?

 ;' Dr. \Vildt, of Hanover, made the fol'owillg observatiolls on thermometers, also
 divided by Reautnur's scale-

 Spirit of Wine. Mercurial Spirit of Wine. Merctlrial.

 +80+00 . +80 + 7@95 . + 10

 73 90 . 75 3 90 . 5
 67*95 . 70 0 00 , 0

 62 14 . .65 - 3 0 75 . -5
 560.48 . 60 7 3hi . 10

 50* 97 ? 55 10*82 . 15

 45560 . 50 14* 13 . 20

 40*38 . 45 17*30 . 25
 35w31 . 40 20 32 . 30

 30.38 . 3o 2t3* 19 . 35
 25 * 60 . 30 25 v 92 . 40

 20? 97 . 25 28* 50 . 45

 1vv48 . 20 Ed. NewPhig. Journ.fos
 l2214 . la 182d,p. 327.Sn

 Sir Edward Parry says, {' we found, on comparillg ten thermometerst (of whicll
 three were mercurial and se^ren of aIcohol,) a difference of no less thall 7 ;2? lvetween
 them, their indicatiolls rangitlg between-22l5?, and-30?. At higher temperatures
 the difference was inconsiderable.n7_(Seco?7d Koy., p, 132.)
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 Observatwns at Melquitle Island.  833

 Sir Edward Parry's thermometrical registers were obtained
 from the Admiralty, on apr)lication to Captain Beaufort, the
 Hydrographer. In ascertaining the sums of the temperatures for
 each hour of the month, I had the assistance of Serjeant Drake,
 Clerk of Melville Hospital, the sums leing calculated both by
 him an(l ulyself separately, and the results comparel. All the
 sulJsequent calculations were made entirely by myself, and I en-
 (leavoured by a variety of cross checks, to av-oid the errc)rs which
 might otherwise have crept in, as the arithmetical operations,
 though of the simplest nature, were necessarily very nulnerous
 and tedious. In deducing the curxres of the seasons or nears, the
 error which would have arisen from the unequal lenths of the
 months, had their mean temperatures been useel, was obviate(l by
 dividing tlle sums of all the temperatures for each hour of the
 period by the number of days. In like manner the mean tem
 perature of each month and of the whole year was alsways ob-
 taine(l by dividing the gl'OSS sum of the recorded temzeratures
 for these periods by the numloer of ol)servations. Thloughout
 the paper the model furnished by Sir David Brewster has been
 fol]owed as strictly as circumstances would admit.

 SECTION I.

 Obserrations at Melrille Istand.

 The following tables are the results of registers of temperatures
 recorde(l every !2 hours, for an entire year at Melville Tsland.
 I'wo inflependent registers were kept 3-one on board the Heclcl,
 Captain Parry, an(l the other in the Gripe), Lieutenant Liddon.
 Table I. contains the daily and monthly mean temperatures from
 the Hecla's register; Table II. the sums an(l monthly means
 from the Griper's journal, for the purpose of comparison. Tables
 III., IV., and V. are entirely from the latter. The registers
 commence with September an(l end with August; an(l the ships
 were stationary in Winter Harbour from the 5th of September till
 the 1st of August. Winter Harlzour is situated in lat. 74? 47' N.,
 long. 110? 48t W. In the four first days of September the ships
 in sailing to the westward from long. 107? 14' to 110? 50', had
 varied their latitude only 11 miles, or from 74? 58t to 74? 47t N.
 August was mostly occupie(l in endeavouring to sail along
 Me]ville Islantl, the greatest departure westward from Winter
 Harbour being 3? of longitude: the (liSerence of l.ltitude from
 that of Winter Harbour throughout the month, was from 10 to
 20 miles, except in the three or four last days, when the ships on
 their return sailed from lat. 75? to 74? 02t, the latter position

 !Z A 2
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 SS4 Dr. RICHARDSON on the Temperatu} e nf the A1 ctic Regions.

 being 4o miles south of Winter Islanel, and the g^eatest *leparture
 in the whole year from the parallel of the usual place of olJsers-a-
 tion. The grounfl wlls covered with snow from Septemler till
 towards tlle end of .lWay, svhen patches of soil began to appear
 anel pools of water to forl and on the 24tll of that month there
 was a smart shower of rain: but even late in June there was much
 snow lying in the sralleys of the interior. 'rhe ships ^hen at sea
 during the time emlaraced bs the register, were always surrounde(l
 by masses of floating ice-and Sir E(lward Parry remal-ks that,
 " In the whole of the steep const (of Melville Island) whenever
 we apl roached the sllore, we found a thick stratum of blue and
 solid ice, firmly imbedfled in the l)each, at the (lepth of fiom 6 to
 10 feet uncler the surface of the water." This ice he suggests,
 '; has robably lJeen the lower part of heavy rnasses forced agrountl
 by the pressure of floes fiom without, and still adhering to the
 viscous mu(l of Wllich the beacll is composed, after the upper
 part has in course of time dissolved." But it may have been a
 protruding stratum of frozen soil containing mucll water, laiel bare
 ^by the friction of the flc)ating masses of ice, and this is the more
 rol)alole from the oleselsation which follows: ' Fltom tlae tops

 of the hills in this part of Melville Islan(l a continuous line of
 this sub-nzarine ice could be distinctly traced for miles along the
 coast.') Parry's Voy. of Disc., ). 235.

 By calculation, exclueling the eSects of refraction, the sun
 ought to has-e beell beloxv the hor;zon for 96 elays at the winter
 solstice, or from t.he 4th of November till the Sth of Febru2lry,
 lJut its upper liml) ss-as actually seen froin the mast head on the
 llthof NTovember,anfl it was agaitl seenfromthe maintopon
 the 3r(1 of February, the actual period of its alesence havin,g been
 only 84 elays. On the 1st of Mas- it was seen at mielnight frvln
 the high grounds, givin(> for its continuance above the horizon
 alout the sllmnrel solstice, a periotl of }04 elays.

 Tl:e temperatures wele registered on lsoarl the ships, lout Sir
 Eelward Palry obselves that ;;by a registel which was kept l)y
 Captain Sabine at the OlJservatoly, it was found that the ther-
 mometer insarial)ly stoo(l at least from t? to 5?, an(l on one or
 tX-o occasions, as much as 7? higher on the outside of the sh;ps
 than it diel on sh(re, owing probably to a warln atmosphele,
 create(l by the constant fires kept on looard." The temperatures
 shosxTn by therlllolneters at the ships are used in the tables
 without correctioll.
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 Island. TJat. 74? 4V' N.

 . . .

 1819. 1820.
 Day.

 I Se)t, Oct. Nov. Dec. Jan. Fel. BIarch. April. May. June. July. Auoust
 ___

 o o o o o o o o o o o o

 1 +33 * 00 - 6 * 8; - 1 s 00 -30 * 29 -18 *33 -20 * 87 -31 * 33 - 6 * 33 + 8 D8 +3(; * 29 +40 * 58 +36 * ?1
 2 32 a9 -12-Y3 + 3 2o 32-96 24-58 31-75 2a-00 -8 37 6-2o 34 1? 40 50 34-17
 3 34-17 -$ l5 + 3*92 16-04 34-62 39 58 31-33 -18-71 9 25 35 50 43-83 3a-92
 4 31aS3 -9 X3 + 5 S0 31-71 40 1/ 39-96 27 92 -14-75 7-67 35-6:3 39 8:3 3;)-62
 , SO ;aS -3-00 - 0-67 31-25 32-00 29 12 lfi-50 -lG-fiS 11 58 3-1-87 44-33 34-08
 6 27 - 96 - 1 * 80 -14 - 08 27 - 00 28 - 58 20 - 71 2 - 50 -18 7a 3 - 83 32 1' 47. 67 33 * 96
 7 "8 42 + 6-10 -11.12 22 29 3/ 67 24 62 G 17 -2t 00 0 sg 9 63 4, 42 31 92
 8 30 00 + 3 75 -I()-O3, 19-67 3s 83 28-92 18-3o -20-46 3 t0 32-0tcS 48-ao 36e46
 9 3<J-G' - 1 83 -12- 85 18-83 34-49 25-83 8 58 -2L-8o 4-67 33 '.82 43-58 34 'x9
 10 31 00 I+ 1 83 -'*) 67 19-33 36 17 31 62 4-96 -22-9(; 5-6 32 25 4.5 67 31 96

 11 27 l, 1+ 4 a-1 -18-Ga 11-21 44 42 39 77 2 25 -19*67 4 17 33 9_ 43 33 31 29
 2 29 a0 -4 17 -28-58 14-42 44-71 42.0O 24 0() -20-00 8-62 39-54 4;3 5 34-29
 .< 2fi-08 I+ 7 60 -28-50 10-96 45-i)9 41 a8 22 71 -24-92 7-62 33 46 46 00 36 92
 14 1ts3 a9 1-2 50 -26 ()S 8-29 3;)-08 46 33 17-83 -19-37 7 50 34 7o 48-25 33-22
 1s 18 92 + 6 17 -230-88 11-63 35-7:3 4t) 92 16-25 -7-33 9 42 34-67 43 00 32-33

 16 21 2o -.5 @2t) -3'.3 e a!) 13 50 3 i -08 32 - 33 21 2 79 -1'S 33 12 - fi7 3 - i ;) 442 87 32 - 42

 17 19-/5 F-1 SS -3o-63 4 bj 24-50 33-42 17-58 -13-62 1.i3-51) 34-58 5108 31-83
 18 2:s-(i7 -- 6(08 -36-00 5 00 10 25 2(;-2o 8J88 -8-1, ]X 00 37]33 43-12 33-(38
 19 2'3-8;3 -11-2t) -42-92 17)46 ]7?50 21-04 1.3 75 -4 00 17-, 37 (;7 43-17 33-'t6

 20 17*25 -15 12 -43*71 22s83 2L-46 24-()8 11 SS 2-;?1 16 96 36-25 40 50 31-67

 21 15 83 -10*58 -27Sa9 23-50 19800 o0?23 15+fi3 -3+17 18-83 3S'17 40-33 30-92
 9'2 19-fi7 -6 9') -23-00 31 00 2(; ()0 36-58 13*ao -4 (i3 23 i)0 44-3;S 4J 04 31J79
 23 22-08 + 0 12 -2;v- 33-83 22-50 3X-67 22-42 + 4 00 i-29 42-08 39 17 SlstS
 2 20-2a -2-83 -15- 31-17 24e83 40e92 21-50 +1044? 32-71 37 00 41s83 31 749
 2;v 1.3-5'i3 + ;S a1 -11-75 26-04 26-42 34-54 26?X1 + 4-88 36-d3 :3') 42 a o8 32 "9
 'S6 5200 -1 0.S -2iL-79 16621 31*17 961'3.3 25250 -1*1v 33 04 i0 50 36-92 28-92
 27 15 00 -1() 2s -18 38 2-; 58 33 96 27 7O 26 17 - O 08 33 1 X .z*) 33 34 61 2 SY
 28 17-3:S -19-7o -28-29 36-75 37 ')3 29-08 S?4s17 -4S.3 34@9(; 3'S 1a 37'99 28 l2
 2'3 11 2.o -24 25 -31D92 37*38 20;{12 29 07 23-88 -l 75 26-54 41-!32 34-58 29s0V
 30 5|92 -26-15 -33e58 38-96 19-58 .. 20-29 -20-38 31*08 43-7;v 37)2o 30 00

 31 ,, 12 17 . . i 17 24 54 . . 1 1 oO . . 30 92 ., 36 96 31 7;)

 nlls +22-80 - 3-22 -20@56 -()l j9 -30 09 -32-17 -18-(J7 - 8-37 +16(66 +36-24 +4w>-41 +32-68

 Mcilll temperatllre of tlle s;eilr on l)oaral tlle Hccla, from 4399 obselvatiolls . . . . . +1?-49 Fahr.

 Sllms |+Sl06 5-105290-7611-3-S041 5-11636 0] 11293'0-6760 0-2L}56 0 +G25 5 +13036 0 +15#9:2 5 +12119-. |

 = S * &< + S

 Observateo?>s cut MeZville Island. 33o

 TABLE I.- -Colltailling the daily alld monthly mean temperatures for one year (1819-20),

 deduced fiom observations made every two hours on board tlle Hecla, at Melville

 TABI,E II. Reslllts of observation3 on toard the Griper, same place and times, 4392
 observations, of which the sum is +6049 9 WIean of xear 4 1 38? Fahr.

 ln tlle Griper l,at. 74? 12' N. 1819-20. C:riper.
 Meall temp. of the 3utulllrs m)nths, viz. Sept., Oct., I!'ov. . . . . . - 0. 43? F.

 ,, ,, xvilster months, YiZ. Dec., JGtll., Fel>. . . . . . - 28-36 F.
 ,, ,, sprill; menths. viz. M>trch, A)ril,NI.ty . . . . . - 3 13 F.
 ,, ,, summer months,viz. Julse,Jllly,Atlgust . . . . . + 37g09 F.

 Mean temp. of olle ye.ttr, frorn Sept., 1819. to Oct., 1820. incltlsive, 4392 observations . + 1-38? F. Hecla.
 ,, ,, ten days abotlt tlue sllmmer solstice, viz. flom 16tll to 2Stl1 Jlllse incltlsive + 37 83 F. -37 86? F.

 ,, ,, ,, ,, ,, winter solstice,viz.from 16th to 25t11 Dec. inclllsive 20- 9 F. -20-87 F.

 NOTX.-Owing to the hreslliint of the thermometer, the observations in the Gl iper vere interrupted for 26 hours on tlse
 23-2J=th Nov. Tlle hourly means for tllzlt month xvere dezltlced lrom the obstrvat.olls actllullv reworde(8 antl the mean of
 the muntll mas obtained by illterpol.ltillg 26 ol)serv ttions stt the mt>Lll rate. $
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 - 1819. 1820. -]

 . Mean temp.
 Hollr- | Scpt- Oct. Nov. Dec- | Jan- Feb. March. | April- tIay. June. July. Aug. |ofeachhou

 o o o o o o o o o o o o o
 AWI 9 +91 40 -4*13 -21 ,56 23 03 -30 61 -32*78 -21 44L -1AL*57 +11 77 +33*53 +38 64 +30 26 -O*91
 . .; 21-28 4 03 21 74 23 5:2 31-10 32 88 i)0 69 13*87 12*02 33 77 39 35 30*47 -0*80

 6 91 53 3-,7 21*28 03 2() 31*34 33*16 20 39 12 15 13*42 35 03 41 34 31*24 -0 11
 8 21 95 3 13 20 83 22 87 31 Si 32 78 I9*10 9 23 15?31 3fi 23 42 63 3'2-83 +0*88
 10 2t3-07 Q-28 20-46 21 49 31 37 32-0o 16*73 5 93 18 02 37*55 44 03 34 31 +2*34

 Nooll. 9397() 1 53 20-55 20*9') 31 48 3l26 14 73 3 70 20 22 38 55 45 24 3o*19 +3 35
 P M 2 i2'S 53 1 00 19*82 20*74 90-73 31 4)7 14 11 1-33 21*39 38-40 45-90 34 74 +3-88
 . . 23 55 1-39 20 36 '20 6X1 30 85 31 74 15 48 l 43 21 73 38 48 45'1() 34'03 +3 54

 6 23 10 2-941 20-30 20 82 31 32 32 ;18 17-13 4-17 t!0 71 37 75 44-55 33*15 +2.63
 8 22*87 3-15 2() 84 20 16 31-47 3q-81 18 34 8 02 18 37 36-50 42-79 3;*27 +1 62
 10 SJ 6)3 2 98 21-0i2 20 56 31-48 33*0'5 19 61 11 17 15.42 35*10 40-50 31 53 +0 56
 12 | 2i-GO 3.G1 21 95 21 44 | 31 77 33.34 20 48 1 12 97 13 39 33-63 39 35 30 97 1 -0 44

 | Wleans |+2l52 2 83 -21 14 -21 62 |-31 28 -32 4o -18 19 | -8 :21 +16 82 +36 21 +42 1i +s/ 59 | +1 39 |

 w _s_

 The mcall temperattlre for the whole fiear from 4392 obs. in the Griper, is + 1 38? F.

 G)

 TABLE. [II.-Showing the mean temperature of every alternate hour for each month, and for the whole year, from observa- c)

 tions made on board the Griper at Melville Island, lat. :4? 47' N., in the year 1819-20: :

 Q

 p

 2

 o
 F jlt

 es

 3
 Ct

 ;

 Ct

 a

 o

 -

 C
 .

 Note.-The curves for the months, plate i., fin. 1, are projected from the respective columus of the above table; and the >
 mean annual curve for lat. 74? 12t N. in plate ii., iig. 7, from the last column. <0.

 ca
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 - - -

 Autumn; Winter; Spring i Stlmmer m
 Hours Sept.Oct. I)ec. Jan. Mar. Ap. Jurle

 . Nov. Feb. May. JulyaAug

 o O o o -

 A.M. 2 -1 O46 -28 72 -7 94 +34*1o
 4 -1 52 29 08 -7 44 34-53
 6 -1 20 29-1S -6-31 S5 88
 8 -0- 70 29 - ()5 -4 29 3s * 24
 10 +0 01 28 22 -1*50 38-64

 Noon. +0*52 27 82 +0*65 39*67

 P.M. 2 +0 88 27 43 +2 01 39 70
 4 +0 58 27 65 +1 64 3!) 21
 6 -V (}8 28-12 -() 16 38 49
 8 -0 40 28*07 -2$fiV 37$20
 10 -Q 49 28-26 -S 05 35-72
 12 -1 35 28.76 -6*51 34-66

 Means -0 43 -28 36 -3-13 +37 09 |

 _

 _ .1 . ffi 1 1 .1 r .s

 -

 Winter; Summer;
 Hour.s. Sept. tO March to

 FeS, incl. Aug.incl.

 Q O

 A.M. 2 -15 * ()9 + 13 11
 4 15-30 13-54
 6 1 15418 14 78
 8 14-.9!3 16*42
 1() 14-06 18*57

 Noon. 13*65 2()*16

 P.M.2 13-25 20*86
 4 13 54 2()*42
 6 14 10 19 18
 8 14 t22 I7*30
 1{) 14 37 15*33
 l;2 15 05 14 02

 Means |-14-39 +16 98

 __
 NOTE.-From these two tables the curses of the four sea.s,Qns in plate 1l., X,. 1 anu ol tne

 summer and winter halves of tEle years plate ii., fit. 6, were proJected.

 TABLE VI.-Gontaining the highest and lowest temperatures for each
 month, the means of the daily mwima and mininza for each month,
 and the means of these} or of the extreme dails temperatllres, from
 the Hecla's register at Melville Island? in 1819-20:-

 " I . . .

 HTighest Temp. Mefns Means of WlfeeEll'e |

 1819 ? ? o o
 Sept. . +37 0 - l 0 +25 30 +18^47 +21*88
 Oct. * t-17 5 28*0 + 1*60 -8*34 -3 37
 Nov. . + 6 * () -47* O -16 *55 -24 93 -2(1*74
 Dec. . + 6 * O -43 0 -16 *69 -26* 74 -i91 t 72

 1820

 3an, . - 2 0 -47 2 Q -9,5 4 34 -34 1O -29 * 72
 Feb. . -17 0 -50 0 -28*07 -36 43 -32*25
 March. + 6 0 -40*l) -12 V5 -24 55 -lS 30
 April . +32*() -32-0 - O 30 -17*32 - S*81
 May . +47*0 -4-0 +23-48 + 9 2.() +16-39
 June . +51 0 +28-Q +4Q@23 +32@10 +36-17
 July . +60|0 +3:2 0 +49*06 +36*81 +42-94
 Aug. . +45 0 +22 0 +36-55 +29*19 +32-&7

 Means + 24*04 -14*50 + 6 65 -3062 -3 02

 S

 The highest temperature registered in the year t0ok place at two P*M. on July 17th and
 was + 60? F. The lowest was recistered on Feb. 15th, at four A.M. and was-50?. The
 lowest temperature registered on the ice was-55?, and for seventeen hours ot1 the 14th
 and 15th of February the temperature did not rise above-54 Fahr.

 Obser?sations af llfeltlille Island.  337

 TABLE IY,-Showing the mean tem-
 perature of each alterllate hour of the
 bllr seasons of the year at Melville
 Island, lat. 74? 47' N. from observa-
 tions on board the Gri;pe7^) in the year
 1819-20:-

 TAB LE V.,-Showing the
 meantemperature of each
 alterllate hour for six
 stlmmer and six winter
 months, atMelv. Tsland
 lat. 74? 47' N. in the
 Griser, 1819-20:-

 A i r . ! * ! ] _ 2 _ t j L _
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 338 D1 . RICEIARDSON on t1ie Temperuture of the Srctic Regions.

 SECTION II.

 Observations at Port Bowen.

 Tlle sllips IElecla, Calrtain Parly, and Fury, Captain Hoppner,
 relllaine(l from Seyatem1el 27tll to July 20th, at IXort P?owen, in
 1at. 73? 14' N., 1OI1gE 88? a6' \v. Betmreell the 1st and 27th of
 Septe3nber the latitude *X-as valie(l from 74? 27t N., to that of the
 winter quarters, ol 7o 1niles, anel l)etween the c>Oth of July and
 tlle entl of Aut,ust, tl-}e most southelly position attaineel was
 70? 4t' Nr, anel tl1e m(>st llortherlv 73? 4g' N., the greatest (liffer-
 ence of latitule from thllt of lort lSowen being {l1ly 27 miles.
 'rhe sun was lnvisible in the 1nitl(lle of lrilater for 121 days, but
 the exact numloer of days on +shich it was actually un(ler the
 horizon was not ascertaine(l on account of the weather being hazy
 br some time at its (lisappearance; yet as it svas seen from the
 lligh lflnds on the Gnel of Feltruar, the time of its absence sllay
 t5E fiReCl tIt S4 elays. Szow of the )receelillg year was not gone
 when tlle sllips entere(l Port Bovsen; tt.!at N71lich fell in the
 winter lJegan to leas-e the stones about the en(l of Aril, an(l
 tovarels the end of AIay a great deal was (lissolve(l(laily, butpools
 of ulter elid not folm till tlle first week in June. The salt-water
 ice formcal during the Tinter re.lchecl its maximum thickness of
 862 inches ill AItay. The summer (of 1824) preceding the com-
 mencement of this register was consi(lered by Sir Edwarcl Parry
 as unusl1ally col(l, the rnean teInperature of August being about
 6 degrees lower than that of August }82a, include(l in the
 register.
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 1824. 1 825.
 Day.

 Sept, Oct. Nov. Dec. Jat1. Feb. March. April. May. June. July. Allgust.
 _ ,

 o o o o o o o o o o o o

 1 +27-88 +16 87 -1 1/ -16-42 -24-17 -32-87 -31-46 --2s3 58 + 5-12 + 32-46 + 39 34 + 35-63
 2 31-04 15-46 -2 9iv 18 37 26 62 38 2') 42 96 -27 7o 5-88 29-92 3S-fi2 96-50
 3 30 ?5 10 04 -5 2S 14-2; 28 62 3J-12 29-29 -23 uS 5-58 .33-46 40-46 38-62
 4 30 04 21-2a -7-08 18-17 "9 .;8 22 83 31-2fJ -'S3-67 4-84 31-83 35-86 38 50
 5 31-00 26-21 -9 50 21 58 33-54 22-9G 29-33 -28-5 3 46 35-29 36.17 41s83
 6 30 79 25-96 -3-54 18-17 31*92 15-8.3 29-58 -28 25 13-33 36 ti7 37-17 3ti-1/
 S 30 29 ''0 04 -13 1;2 9-2;) 33-87 21-50 3) 253 -2^)-04 16-04 3+;-29 39 aS 34-46
 8 29 12 14-86 -6-'15 13-S3:3 28-46 33-54 t!8-;37 -20-88 19-2J 36-86 39 7, 35 .D0
 9 29-62 18-08 - - 4-62 15-25 22-92 38-1t' 27 9i) -16->9 22-29 3G 42 3g 00 40 83
 10 27-25 15-69 - _ 5-58 15-58 31-54 3a-9G 30 03 -10-G7 11 00 33 79 39g71 41 73

 11 23-46 15-50 + 1-12 11-13 36-87 3(b 00 34 04 + 2-46 6-29 ,?2-o0 41-67 37-42
 ]2 18-96 14-'71 -11-()4 10-58 38-08 12-54 32 2l +12 29 8-25 3a 2; 41 08 3X-46
 13 19-a7 1o ,1 -(3 /t3 20-04 ?1 04 14 00 3() 46 -1-4" ]1-62 33 96 45-42 40 54
 14 21-42 124-8.S - G29 2o 29 18 08 25-753 3a 99 - 9 54 17 75 33-21 4(!{7o 42 a0
 15 21 67 1a*83 + 5-US 30*.>4 '>5 67 31*12 S?7*(52 -10*4;? 23-27 32 th2 41*79 44 153
 16 19 9 21-50 -13-21 33-21 29 58 32-50 2F;-t)0 -1-83 18 t0 37-96 40 75 39-6v
 1/ 22-14 15-6:! -11-29 27-9(; 28 29 18-25 2-r-38 - 9-t32 21-96 38 8;S 41-,5 34 (;7
 18 13 79 13 42 -13-04 22 08 21 92 28-96 23 04 9-71 21-17 38-2; 38-67 32-58
 19 22 33 6 37 18 04 14 83 17 67 33 25 21 70 - 1 v 1 20 21 37 58 33 42 33 Q0
 2!) 26-12 1-83 -19 42 19-54 2i-1 39-49 2?-2!) + 6-67 20-08 35-92 39 33 b2 9i)

 ^1 26 96 3 96 -11 96 29-17 28-50 40 3o 2' 33 -10 87 29*33 36-t4 3,,58 32 95
 .v 25 05 2 08 -13 54 26-67 27 58 31-92 29-17 -8 08 91 04 38 17 38 69 3L 99
 23 26 21 2-96 -13 08 30 (J4 27-8:3 26-46 30 46s -(; 87 2()-50 3'9 a0 41-23 32 2t)
 ot 98-1 5 87 -6 83 17 83 SX '9t 2(J--1 33 .)0 1-3-17 16-87 38-2o 36 00 3) t3fi
 '5 tj3 08 6e17 -16-92 2<1 58 40-12 30-37 3;s-te4 -6-92 21-5t) 37 29 3v-a6 31 /o
 26 ?) 64 5-17 -16-12 25-71 HS 00 17-17 2:3-92 -2-:21 2' 25 3y-42 3t-12 3;S 3
 27 3') 5 1-00 +12-12 1(;-92 2f;-;?0 10-1t lSt ()0 -3-54 26-75 41-;)0 38-92 33 54
 2S 29- lt; - 7e87 + 1 92 9-21 30-37 20-93 22 /5 - 3 67 31-87 39 2; 4() ()0 33 83
 2'3 :24 ,8 -4 at) + 2 00 11 /9 28-2.s ... 23 42 -0 9(; 23-8;S 37 87 39 08 32-;)S
 30 2 ) 9ti - 8 * 92 - 2 46 12 29 26 37 * * * 24 t):2 - 2 * 21 28 i 1 3(; ds2 3s * 23 27 5(J
 31 ... -1-29 ... 14-21 31 ;)0 , 28 1 ... 30-2s ... 36417 3() t)

 _$ .

 Xlealli t25-88 +10-8o - 3 00 -19-03 - 28 t11 -27-32 - 28 .s7 - 6-50 +17 63 + 36-12 + 38-87 + 35 s7

 . ,, . , _

 Obserr:6^tions at Port Bowen.  339

 TABLE ErII. Containing the daily and nlont.hly meall temperatures for one year
 (1824-5), deduced from observations made every two hotlrs on board tl-le Hecla, at
 Port Bonven, lat. 73?14' N.

 Aleall temperatllre of the year oll I)oLlrtl thc ITecla fiom the alzove tal)le
 + 4? 33

 'rAsLE VIIt.- Results of the same set of obeervations (except for Jtlly and Aunust,
 wllich were made in the Fury$), arrallgecl by the hollts, and placed here for com-
 parisoll. Sum + 18965 8. Meatl of rear + 4 33.

 Sums +9326-o
 -

 Mealls,+ Ss 91

 -13306 *C

 + 3s ,,

 Ill the Hecla, Port 1lowen, Lut. 3? 14' N. ?
 Mean temp. of the allttlmn months, viz. S;ep., Oct., Nov. . . . . . . . + 1t)t58 F.

 ,, X ,, xvinter months, viz. Dec., Jan., Fels. . . . . . . . - 25*02
 ,, ,, spring months, viz. Malch, April, May . . . . . . . - 5 74
 ,, ,, summer mutlts, viz. June, July, Allgust . . . . . . + 36g93

 Meall temp. of olle wear, from Scpt. 1824 to Augllst 182S, illelusive, 4380 observations . . + 4-33
 10 (iaws alsollt tlle summer solstice, viz. from 16th to 2ath June, inclusive . + 37-83

 xvlllter solstice, s-iz. from 16th to 2ath December irlclusive . . . -24-19

 # NOTE.-Tlle register of observatiolls keE)t in the lWecla, and dcposited ill tle Admiralty, l)eino alefective for July and
 Auust this year, the Fury's re rister zvas referretl to, but as after tlle loss of tllis vessel in tlle lniddle (f Awlllst, the refflister
 vas discontinued tbe remaindel of tll.tt molllll lvas fille(l up tlom Sil E, }'arr>'s prillted Journal, ftom svlliC}l the wllole of
 the daily means in Tal)le VlI. scle also extracte(l.

 +10'28 5-1804*()-a08;v U-10#56 ol-91/7- n-10550*5-231?*O +(355a*al-13003 31-14460*5
 _

 + 1(1 83- 5-01- 1's3-05- 28 91-27-31- Xi8 36- G-51 + 17-G2 + 36-12i+ 38-87
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 TABLE IX.-The mean temperature of every alternate hour for each month and for the whole year, from observations made U

 on board the Hecla, at Port Bowen, in the year 1824-25, in lat. 73? 14' N. x
 Q

 >
 1824. 1825. Mean of t

 Hour, l l 0 each hour g U

 | Sep. Oct. Nov. | Dec. | Jan. Feb, D1arch. | April. May. June. Jllly. Aug. | year. g z

 I I r
 o o o o o o o o o o o o o

 A.M ] +25*30 +10-40 -4 50 -18@89 -'29 05 -27255 -31242 -12*53 + 12e4'2 +31-93 -36-47 -34*35 + 2*40 >
 3 25 S3 10 37 5 0'] 18-79 29916 27 32 31*11 ;- 12;7f) 12-81 32 98 36 53() 34L 43 2-57 5
 5 25533 10@11 5@12 ]S 58 99 iD 27 36 31-41 11-47 15@31 34-'28 37-68 34-43 2t99 cz
 7 '95}57 10-69 5-53 18}61 29-31 27 07 30-29 -7 52 17-63 36-83 38856 35-37 4 02 .
 9 26S22 11213 5-42 18 45 28-61 26@68 26@:22 -3 50 20-34 3.8 ]0 39 77 3o (92 5-38 >;
 11 ;26 35 11@92 5-47 18-47 28@33 26B61 23-92 -- 0 85 2() 98 39 58 40-98 36 97 6-27 a

 P.M. 1 26) 78 11 94 5642 19 ]1 28 69 27-12 22668 + 0-85 22*14 39 61 41-21 36 98 6 55 a
 3 26 75 11 53 5238 19-65 28 82 27 (i2 23 72 + 0 13 21-94 39 53 40qv6 37 37 6-24 r
 5 26-32 11-15 5*12 19 42 28-76 27 30 26-44 -2@88 19-52 36-70 39-85 37 18 5-24L to

 7 25997 10 90 4 35 19 74 28-89 27-61 29-74 6-63 17-85 36 22 38 79 36-31 4*2o >

 9 25>50 10 13 4-28 19@34 28@9o 27e82 31*48 -9-87 16*08 34-72 38s22 35*53 3-37 >
 11 25 28 9 G8 4-53 19 50 | 29 08 27 66 31 89 -11 08 14 4 32 95 37226 64 37 1 2 68 1 z

 | Means +25 91 +10 83 - 5,01 @ -19 0S |-28 91 -27 31 -28 36 j + 6 50 +17 6 +36 12 +38 87 +35 77 | + 4 33 | z
 - k

 Mean temperature of the year by 4,380 obs. (sunl + 18965S8) is+ 4 33? Fahr. cz

 co
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 lAutumtl, Winter; Spring; Summer;
 - Sep. Dec. Alarch, June?
 Hollrs. Oct Jan. April, July

 Nov. Feb. N ay. Aug.

 o o o o

 A.M. 1 +10+40 -25*06 -10 50 +34 25
 3 10430 25 02 10e31 34477
 5 10411 25 00 9417 35446
 7 10425 24493 6472 36292
 9 l0w65 24*;;1 3 12 37-93
 11 10495 24*41 1*27 39*18

 P.M. 1 11 11 24 91 + 0410 39427
 3 10 93 2542XJ -0(56 3t3t22
 5 10*79 25 Og 3927 37 91
 7 10-84 25434 6wI7 37I11
 9 10I45 25*29 8 41 3ti 16
 11 1()611 25*34 9w49 04*86

 Means +10-58 -25VS -5-74 +36+93

 _: a_.e. .-

 Hours. 5cAp t? t\,xg1lst,

 Incluslve.

 O o

 A.M. 1 -7h24 +11 89
 3 7@26 12 24
 5 7-35 13 15
 7 7*;)4 15-10
 9 6*83 17 410
 11 6-63 lSt95

 P.hI. 1 6-80 19*68
 3 7-06 19-.33
 5 7 05 1 7 3eS
 7 74 15 15*47
 9 7@38 13t88
 11 7*51 1;! 70

 Means. -7 12 + 15 * 60

 . _ _.-

 _ . . . . . . A * . . ^

 NOTF,.-From table ix. plate i. fi(r. 2, is projecled; from table x. pl;lte ii. fig. 2, from
 table xi. plate ii, fig. 6; and plate ii. fi. 7, partly from the last colunln of table ix.

 TABLE XII. Containing the hit,hest and lowest temperatures of each
 month, the means of the daily maxima and minima for the several
 months and the whole year, and alsv the means of these, or of the ex-
 tremes for the same times, from the Hecla's register kept at Port Bowen.

 . - _

 . Highest Lowest Mear, of Means of Means of
 AIonth. Temp. in Temp- ln ;|.xima Minima Extremes

 1824. o o o o o
 September + 34 0 + 16+0 + 28'07 + 23+18 + 25*62
 October + 31*5 - 12 0 + 14*39 + 6+58 + 10*48
 November + 17X0 -26 0 + 1*33 - 9*98 - 4-32
 December - 4t5 -3.5 0 - 14*92 - 22gF6 - 18eS4

 1&'M5.
 January - 14v5 - 42 5 - 25*27 - 32 24 - 28276
 February - 8aO -45 0 -22@96 -31-86 -27 42
 March _ 9 0 -47 5 - 21044 - 34076 - 28010
 April + 20 0 - 37 0 + 1097 - 14078 - 6*41
 Mav + 39 0 - 7 5 + 24 '0 + 11*13 + 17-77
 June + 47 0 + 23 0 + 40 74 + 30 16 + 35 45
 July + 50 0 + 30 0 + 41 fi3 + 33 53 + 37 a.S
 Augllst + 51 0 + 25S0 + 39 29 + 32-47 + 352.a8

 Means. + 12*12 13*21 + 9 21 - 0*342 + 4 34

 , | vr .

 The highest temperature occurred on the 15th of August, at 5 p.m. + 51'0, The
 lowest temperawture occurled on the 2ne1 of March at 7 a. m,-47-5

 Observations at Port Bowen.  341

 TABLE XI. Showillg the
 mean temp. of each alter-
 nate hour of six summer
 and six winter months7
 from the same set of ob-
 servations.

 TABLE X.- Showing the mean temp,
 for each alternate hour of the four
 seasons in the year 1824-5) at Port
 BoxYen, lat. :30 14' N.
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 342 Dr. RICH SRDSON on the Temperature of the Arctic ReyWons.

 SECTION III.

 Observatiorls at Iglootik.

 The Fury and Hecla cruizeel in the entrance of the strait lvhich
 lears their name, frotn the 1st of August, when this year's
 register commences, ^tarJ-;rst, their latitutle little until the end of
 October, when tlley were secureel for the winter at Igloolik, a
 small island ling a little south of the strait. The latitu(le of
 this place is 69? Gl' N., and tlle longitu(le 81? 5^Xt W. The
 ships remained shut up ill tl-le ice here till after the year of ob-
 seration was completed. The upper limb of the sun was seen
 at lloon on tlle tnd of l)eceInber, about one-sixteenth of its whole
 disk being visil)le from tl- e Fllry's (leck, oxrer the low land to the
 south+var(:l- This X-as sis 4tyS after it would have set, indepen
 dent of refraction. The esuct elate of its reappearance in January
 coukl not be ascerttlined, owin^, to the sky being overcast for a
 fortnight aJfter the Stha on which day the sky was so red in the
 south at noon, that the sun rvas looketl out for from the mast-head
 but +^rithout success. Its l eriotl of absence is probably about 38
 da)7s. About the summer solstice the sun M7as visible at midnight
 for 58 or 60 days, eight or ten of lvhich are (lue to refraction, which
 at a low temperature amounts on the hori%on to three degrees or
 more.* The snow continue(l to cover the larlel late in June, and
 on the ] 1thof that m(nth travelling parties suffere(l severelyfrom
 snoxv-l)lindness- This affectiotl sel(lom appears after stones or
 patches of lan(l llawe become visiltle. The ice on the lakes was
 at this time florn five to ses-en feet in thickness.

 The thermometrical registers in ltoth ships have been retluced
 tllat their results may be comparedn and the means of both are
 used for calculating arl(l projecting the variorls curxes.

 * ZeZe Mr. 1< ishev's Papers on Solar an(l Terlestlial Refractioll, in the Appendix
 to Parry's Sccon(l Voyat,e.
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 1 1822. 1 1823. l
 Day.

 Auo. Sept, Oct. Nov. Dec. Jan. Feb. j March. April. hIay. Julle. Juls .

 __ _ _ __-
 o o o o o o o o o o o o

 1 +32-75 +30 00 +17-58 + 0-08 -16s42 -43 5 -1;X25 -36-58 >-11>42+ 5-33 +24-17 +39*08
 2 36-04 31-83 13-83 -14-50 27-92 42-6t) - - Y-92 3o 89 -6-04 11-33 19-25 36-08
 3 39*37 27-58 14-67 17-67 19 17 44 17 - -13-58 1 36 54 -fi'la 10 9 22-29 36-50
 4 34-54 27-o8 12 42 -16 79 16-33 41-92 - 1-6S? 36-/s -3-92 25-42 26-25 3, 96
 5 34-33 27-17 lV 9:? -9 9) 19)17 38-21 -5 2') 32 (t8 -8 3,'4 23-96 25-00 37-67
 G 37-42 24-71 7-67 -12-08 18850 31-21 10 00 ?3 67 -13-92 3:3 00 22-33 37-67
 7 35 25 22-!)2 7-42 -21-v5 23 9' 2(; 44 19-71 25 3-S 1-15 38 34-75 2Y 67 39-17
 8 33-42 25-58 22-12 -18-50 30-62 22-00 18-1/ 22 17 1-8-42 3, 62 31-00 37*00
 9 32-92 2a*08 19*83 + i-46 38-35 15900 9-42 19-40 -t 0-96 38312 28-83 34-42
 10 36337 25-37 24-17 -8317 40342 2-17 24-87 ?3 42 l+ 3 00 30 0 33 o0 39-o8

 11 33-96 26-33 23s33 -26304 40@42 11@71 13*?o 28*33 3-92 29 96 32X50 38*1v

 12 31*04 30-29 21*f)8 2v-2.z 39929 13-92 11-79 26*08-O fia 24 2S 25-,5 35-58
 13 34 04 30 42 23-6t 28-37 3685S3 3-2D 18-42 14-,1 -8 12 20-00 23-50 38-89
 14 33 04 27883 16-79 24-0(1 28 42 _ -17-50 20-54 13-2'9 -13 33 23-46 31-50 40 37
 l;, 3{-42 24-2o 17-33 20'21 26'67 _ -16 4i2 27 0.S 19 29 -15-04 30 79 33-42 45 81)
 1(; 33 17 2a-83 1 38 18-08 32-50 1 - 1-83 40 54 2167 -7-l2 21-29 35 92 4s ,
 17 32*62 17033 12-2D 13-2J 32-8;s -2-25 35-6)7 18-68 -0-83 23-12 3] 83 49 7;v
 18 34-08 13-21 8-33 14-17 3:s-33 ()*29 31 00 21 50 - ', 58 20-2o 33@ 2 5L 83
 19 35*X5 14-29 14*2o 3 50 31-00 13-08 37-on 15-17 -5-42 18-42 30 00 50 33
 20 24 58 18 ()0 8-83 16-88 21-42 19-83 99 A)0 11 tS 0 (\0 17 68 33'00 39 2o

 2l 32-67 2o-88 4-67 21-67 17 04 20 17 20 58 9-08 -3 50 18-00 32-37 40-08
 2v a?-71 28-6fi -1-71 27*67 14-17 2t 4? 20 46 8 1 1-3-1; 92 12 3a-33 37 92
 23 :ss 08 26-92 -5-54 30983 14-29 30-42 26-7o 10-54 1-4-92 66-17 3; ''s 3'D-17
 iv4 33-92 22-2) +S-33 31-2o 13-2t; 29-87 30 83 8 ov F-2-33 28-83 41-67 3(3 92
 25 33-62 l8 90 7 ?5 31-58 2l*00 22-83 33-67 3-88 1-6-00 31-17 38315 39-58
 26 32-67 "8 42 6-88 2;) 33 28-96 21 08 21-Gq 12-21 1-3-60 38-21 38 83 38 6
 27 32-7t 2, 96 9-67 24-71 32-!)d + 0 67 34+33 10 08 !_ 9 ,5 27 00 39 83 43 17
 28 30 /1 24-75 12-37 26-9G 33-25 -3-;87 38-;33 18-46 3-17-49 3') 4o 3S 50 38 58
 'v9 30242 ]7-29 ,3 fi7 28 6)7 3fi 50 ,,9:3 .. 18 ,1 -18 99 31-2o 41-fi7 40b42

 30 32 *42 17 - 7o 13-50 20 *8;S 3i *83 16 -75 * * 1o * 9? 4- 1j 19-4? 42-33 36- 25 31 29-92 .. 14-62 .. 38 37 20 0;L .. lt OY 18-?.5 .. 36-1a Xlellni 53 't 3 * t 2 * 9 4 * -17-0G -20-49 -19*70 - 1-C6 +24*78 +32-12 +39*9;

 Sllms +12668 wo +9267- OI+J464EO -6478-0 -10667- 58-5653 * 0 -6)";5 * 0 -631D 0 -14 * 0 +'3490 *0 +1159;45 +14211 * (

 _ _

 .M("ltJo +34'06 +2o-74 + 14-69 -17*99 --28-68 -15-21 -18-68 -10-32 -0-04 +?o-51 +,2-21 +38-2t _ !

 Observations at Iyloolik. 343

 TABLE XITI.-Containing the daily an(l molltllly mean temperattlres for the Rear
 1822-23, from observations made every two hours on boar(l the Fury, at Ig;loolik, in
 the lzury and Hecla Straits, lat. 69 21i N.:-

 ASeall t>Illperature of llle year on l)oartl tlle Fury, fiom 4380 obs. (Slllll +23269 5) is  +o 313? F.

 TABLE 1V.-Results of 4380 obs. in the Hecla, same hours, ear, and place, of
 which the sllm is + 26t789 0, and the mean is +6X 116? F.

 Seasons. Lat. F e7 y.

 ZIean temp. of tlle autumn montlls, viz. Sept., Oct., Nolr. . +6 03 F.
 4$ " minter molltlss, viz. Dec.,Jnn., Feb. . . -21}83
 {6 ' sprillg monthsp viz. March, April,May . +1 -17

 " " summer months, viz. June, July, Aug. . +:35*27

 Mean temp. of one year, by two sets of observations, each
 recorded 4380 times . . . . . . . +5-31 F.

 Mean temp. of ten days about the summer solstice sriz.
 from 16th to25th June inclusive . . . . +34 a2 F.

 Mean temp. of ten davs about the xvilhter solstice, viz.
 from 16th to 2otll Dec, inclusise , . . , . -23-08

 Hecla.
 o

 +7*56 F.
 -iU * 93
 +2-41

 +34 *83

 +6-12 F.
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 TABLE X\.- Showing the mean temperature of every second hour for each month, and for the whole year, from obser-

 vations made on board the Fury, at Igloolik, in the Fury and Hecla Straits. Lat. 69? 21' N., in the year 1822-3

 l l

 1822. 1823. Mecan

 Hour, te emal'Chf?

 Aug. Se)t. Oct. Nov. Dec. Jan. Feb. March. April. May. June. Jul. hour.

 A . M . 2 + 3 1 * 2 7 + 2 2 5 7 + 1 1 * 4 3 _ 1 9 * 3 0 -2 8 * 0 2 -1 7 * 9 0 -21 * 5 7 -2 3 6 1 - 8 8 * 7 + 18 * :S 9 t 2 41 * 9 2 + 3 5 * 4 8 + 2 * 2 3
 4 31-58 20-78 11s43 19j37 27-82 17j61 21@98 23-89 - &877 19 47 25 57 36 32 2 48
 6 32-11 2'2-95 11*5) 18*9 27-90 17q48 22209 2o95 - 7-32 21 '2f) 29-40 38 16 3 :32
 8 3 3 4 S 2 4 5 2 1 2 1 1 1 8 3 () 2 8 1 6 1 7 5 3 2 1 ) 0 2 1 2 ;| 2 8 7 _ 4 9 7 3 2 6 3 4 0 7 4 5 0 8

 10 34.68 '25-5S 14-27 18-47 27X37 16@?47 19 32 17e08 + 2 (i0 27-79 3s 30 42-06 v 10
 Nooll. 35v37 26-87 15*23 18*33 27 15 15 0;) 17-38 15)13 + 5-3o 30o19 3; *22 43iS 9 8*58

 P.WI, 2 36w76 27wO3 14 71 18*45 27*16 15.26 17704 12-93 + f)-70 30-8.) 3i 70 44 'Q6 9 10
 4 36@69 '16-48 13-87 18690 '?7-90 lf; 14 19s52 13-S9 + r)80 2(9 89 3/89W; 43 SX 8 36
 6 34 93 2eb 17 13518 20525 27-65 17*'-9 '20*77 17*s8 + 2-37 28 06 35S83 42-1!) 6 69
 8 33e34 23-538 1'2 39 20*48 27 92 17 50 21*39 ''0 47 - 2-10 "4 9) 34 40 39 48 5 06
 10 32-45 23 ()5 11 40 20-80 'S7 97 18-19 '21-71 '22-71 -5 (iiQ 21q37 28q63 37332 3*28
 12 31-81 22-43 11-4S 'i0Z27 28-84 17-841 21-61 24 ()3 - 7Z23 20 06 '25 t30 3s 97 2-418

 Means |+33 71 2/4 45 *F12 75 -19*32 -27 S2 |-17@06 -20 49 -19 Z0 - 1 66 +24v78 432*12 39*97 |4 5*31 |

 l l

 p

 M

 o

 Ct

 es
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 CO
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 The mean temp. for the whole year in the Fury, from 4380 obs. (sum + 23275 @ 0?) was + 5 31? Fahr.
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 TABLE XYl. Mean temperature same times and place, from observations made on board the Hecla

 _ 1 S22. 1823. | Mcall
 emp. for Hour. I each

 | Aug Sept. Oct Nov. Decw | Jan- Feb. March. April. May. I June. July. | hour.

 A.M. 2 +32?55 +24*18 +13+40 -17*52 -28*76 -16@19 19*04 -21*:7 - 5 93 +18 68 +04*57 +34*03 + 3 33
 4 32 68 24*03 13*61 17*63 28-92 t6 18 19*82 22 03 - 6 17 19 87 26 1.3 34 84 3 52
 6 33 37 24*55 14*02 17*73 28 79 15*61 19 86 21*58 - 5517 22 32 29X47 36 48 4 45
 8 33'92 25'88 14'49 17225 28569 15*5t 19*98 20*10 - 1 20 25*39 33*22 40*03 6*01
 10 34*99 27*12 15*90 lG93 27@72 14 84 18 Q4 16 58 + 4 ()0 29@16 37*13 41 39 8*13

 Noonl2 35*63 27*72 17*0S 17*18 27 68 13*90 16 00 14 19 + 5-57 32-26 38*87 42*03 9 34

 Px 2 35540 27 48 16 29 17 33 28e02 13?60 16 32 12 13 + 6*40 32-42 39 33 42 Q3 9249
 . . 3o 58 27t08 15w65 17-88 28@68 14-3o 17*79 13*55 tw 5 4a 30 90 37 70 40 81 -8-58

 6 34*72 26+3V 1t1*55 19t'27 29219 lli*19 18 36 17*13 + ?-57 27+84 34@80 38*42 6 83
 8 32?90 25*52 14*37 19*45 29*19 16-21 19*39 19-26 - 0 30 24 81 31-90 37 22 5 49
 10 33 14 24 .60 13 55 19@05 29 15 1S 69 19 a7 2t) 35 _ 2 30 21 *94 27*83 36 06 4 41
 12 32*77 24*43 13*39 18*6& 29 47 15*1(3 19 (95 21 16 - 3 40 20-55 25*57 35 06 3*&2

 Means |t34*06 25*74 tl4w69 -17 99 -28 68 |-15 21 -18 68 -18 32 - 0@04 F25 51 t32@21 3St20 14 6*12

 .. . _ ......... I . . . ... . ... .

 The mean temperature for the whole year, in the Hecla, from 4380 obs. (sum +26789 0) was +6+12? Fahrf

 co cZo
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 TABLE XVII. -A{eans of the two preceding sets of observations

 1822. 1823. Mean
 temp. for

 Hour. each
 | Aug Sel)t Oct Nov Dec- | Jan- Feb. March. April. May. Julle. July. | hour.

 2 31-91 +23+37 t^1;);42 -18-41 ->>8 39 -17 05 -20-30 -22-f;9 - 7 40 +18*53 +24+74 +34+76 + 2*78

 A.M. 32-13 23*40 1'2252 18-50 28537 16*89 20@90 22-96 - 7-47 19 67 25-85 435:.)8 3-00

 6 ,3274 2375 12^77 18?32 28-3.; 16-55 2()-97 22-77 6*24 21-79 29443 37432 388
 8 3.3-70 25@20 13*30 17 77 28-4'2 16754 20s74 20-67 '9-03 25-18 3'-92 40}39 5s54
 10 34s83 26-35 1o08 17-70 '27-53 15-86 18-63 16@83 + 3+30 28-47 36*21 41-73 7-fil

 Nooll | 35 50 97 29 16 14 17 76 27 41 | 14 4S 16-GiJ 14 6G + 5 45 31 23 38 04 42 91 1 8 96

 P M 0 36*08 27v26 ]5-51 17 89 27v59 14-43 16-fi8 12 53 + 6*55 ,Q1 6 1 38851 43&15 9&29

 . . ,3fi-14 26;'3 1476 18039 (9825 15-25 18-65 13fi7 + 5-63 304() 37+82 4232 8-47

 6 34-,83 25073 13-S6 ]9076 28 40 1662L1 19 56 17*3) tt 2 47 27-95 3.)-31 40 31 6-76

 2 1 32 29 23 43 12 42 19 47 29@15 1 16 52 20 >8 '>2 60 _ 5 OS 00@31 25 73 35 52 1 3@15

 Means |4w33w88 -25 09 +13 72 -18 65 -28v25 |-16 13 -19Zi8 -19 01 - 0 85 wF25w14 4w32@16 +39@09 14 5 71

 The mean of the whole year, by 8760 observatiolls, was +5? 71 Fahr.
 Plate i. fig. 3 is projected fronl Table SYYii., the last column being also used in the construction of Plate ii. fig. 7.
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 TABI,E XIX.-Showing the
 menn temp. of each alter-

 ate llour for sis summer
 and sis winter months,
 decltlcecl from the same
 two sets of observations,
 snaking together 8760:-
 i . ^

 Means +6*80 -21-38 + 1 79 I+35 07  Means |-7F21 +18@45

 Highest Los^est WIeans

 Afonths. temtipe temp. Of | of

 month. month. Maxima. SIinima, Extremes.

 i g
 1822 o t o o o o

 stRU. . . +50 0 1 +97 0 +37 9() +30 40 +34415
 Sept. . . +37 () 1 +11-0 +i28 02 +20-35 +24@18
 Oct. . . +-)9 0 1 -(3 0 b +16-6)S + S-3iL +19-5Q
 OV, . . +<8'0 I -3->-() sp -14*52 -24--3o -19-4.3

 I)ec. , . -10 () S -43 () k -94*18 -31*48 -27*83
 1S23 l

 Jan. . +'2_ 0 -45 0 5 -12 05 22-19 -17 1 9
 Feb. . . +"l 0 --1o () | -14 8fi -27((5 -2(3-9o
 Malch. . + 4 0 -41-t) X -]S 47 - f; 71 -19-59
 Aplil . . +3 0 -25 0 t + S-/0 -12 57 - l-'.i'3
 AIay . . +49 - 5 - 8 0 ; -F3:2 7zX + 1 f; 0 + 2>1 38
 Julle . . +52 U + S 0 > -F39 S0 +23 75 +31 S)
 July . .l +59 () +30 0 -rLld;61() +34-78 ! +40 44

 BIeans | +29-S6 | 14@17 +11*16 T -0 71 | + 5 23
 S

 The hivhest temp. ocourred on July- the 1(3th, at ten A.NI. atld was + 5!3 0 F.
 Ionvest temp. occurred on the lst of JanllarD at eight P,Nl.a and was-45e0 F.
 YOL. IS. 2 B

 Obserucltions at IylooliAc.
 347

 TSTBLE XVIII.-Showilag the meall
 temp. of each alternate hour of the
 four seasons of the year 1822-23, at
 Igloolik, irl the Fury and Hecla
 Straits, fi onl 8760 obs. on board the
 Furfit and Hecla, lat. 69? 21' N.;-

 Atltumn; Winter
 Sept.Oct Dec. Jal.

 Nov. F Feb.

 Spring; pSulmlller:
 WIarckl, J [1 ne,
 April, J tlly,
 M.X^, Aug.

 Winter: tSIs121Xlael;
 Sept. j M&l ch
 to g to

 Feb. ilacl.lAu.Y.incl,

 I D
 o v

 7 97 +13 36
 8 0;3 13 85
 7 85 1.5 42
 7 40 18 28
 6 3V 21-30
 5 -41 23- 09

 5 t7 2,3 91
 642 23 12
 T-31 2()-60
 785 1(S 18
 8 20 15 69
 & S 2s 14 37

 Houl s.  Hour3.

 A.M. 2
 4
 6
 8

 10
 0011.

 P.M. Q
 4
 G
 8

 10
 12

 l o

 +30 53
 31-24
 33-21
 3o * 70
 37 61
 38 83

 39 - 2G
 StS 76
 36 *83
 35 06
 3Q *6
 31 )4

 o

 -3-82
 -3 t4
 S *36

 +0 86
 +J-00

 +7 36

 +8 57
 +7 47
 +4 37
 +1 30
 -1 2o
 -' 51

 o l

 5 *S7
 5 88
 6 14
 6 98
 7 99
 8 64

 8 36
 7-79
 6-69
 6 13
 5-53
 5 -54

 o

 21 97
 29 09
 21 *99
 '21 93
 20 - 76
 19 62

 19 67
 20 78
 21 46
 21 *'J8
 S_-09

 21 @ 19

 A.M. 2
 4

 8
 10

 Noon. I

 P.M. 2
 4
 fi

 8
 10
 12

 NOTE.-Plate ii., fig. 3, is conslructeel frolll table :;siii.. an(l plate ii., fi?. (S, paltly llon
 table xix.

 TABLE XX. Containillbt the hibhest alld lowest temperattlres of eacl
 mollth, the means of the daily rnaxinlct and minimcl for the several
 months and the whole year, and the averages from the combination
 of these fbr the same periods, from the Fury's register, ke?t ill
 1822-23, at Igloolik:-

 The
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 348 Dr. RICHARDSON On the Temperature of the Jrctic lVeyions

 SECTION IV.

 Observatians clt TYinter Island.

 The wintering plaee thus named lies in lat. 66? 1 1 t N., and
 long. 83? 11' W. The ships entered it in the beginnint of Oe-
 tober, and remained there till after the close of the resrister. This
 eommenees with July, +Thich svas spen$ in LIu(lson's Straits, be-
 tween the parallels of 61? and 64? N. lat. August was consume(l
 in Foxe's Channel and }Erozen Strait, within the parallels of 654?
 N. lat., and 66l2o N.; and September, luostly at anchor in Five-
 hawser Bayor Safety Cove, in latitu(les 66? 32' N. and 6(;o 36' N.
 During the winter there was generally more or less o)en water in
 the offing, proclueing near the horizon a dense frost smoke. As
 late as Deeember, and e^Ten January, there was no " old iee "
 visible for many miles, the sea beirlg then eoere(l with a thin
 sheet of " yollng iee," the produce of a single (lay. On the shortest
 day there was three hours' (laylight fol ^rritillg in the eabin, an(l
 about five hours for eonxrenient walkin^, on shore. The ships
 were for the first time in the season, after entering their vinter
 quarters, enveloped in a fog on the 2n(1 of May. The dissolution
 of the snow proceeded rapielly in that month; on the 5th pools
 began to form by its melting; and on the 7th its average depth
 on the ice was 8 inches, being double its depth in lVlarch. The
 thermometers were, as usual, hung on the outside of the ships in
 the shade, and both registers are (liscussed, the cur+res being cal
 culated for each, and also for the means of the two.
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 ! , , Ur I g 4 ^ _ i i . _ .. .

 I. 1822

 1821.

 Daf . .. . ,

 July, August. Se)t. Oct. Nov. Dec. Jan. Fel>. March. April. Mat. Jllne.

 o o o O o o o o o c o ' o

 l + 30 5Q + 35-17 + 39 2;} 30 50 +20#2o -IT-54 -19*79 - 20992 -24*SS -6 37 + 7 67 + 34-9l
 2 30 71 3(;-2t 35 58 -29 71 +13-08 23-67 22-08 23-42 3-37 -3-58 13 42 30-25
 3 30 08 34-75 32*92 -25*00 -11 96 26-83 21 58 98*92 14$50 + 0-83 25 96 34-91
 4 32*87 34 t;7 33-87 -19-25 -1-71 17-67 15-#5 32-67 2o-37 -1 17 S) 92 35*29
 5 33-46 37-58 32*67 -16 12 -4-33 5 S 22*50 31 54 25 9!1 + i+08 Si*33 30 9
 fi 3ot18 38 25 3o-75 -15-37 -18-33 + 0 33 i 04 27-33 19-83 + 3-v5 21-04 30 00
 7 34*58 38-50 34*46 -13-12 -20*67 + 0*33 18-46 21*42 4*83 -3 00 99 92 33-46
 8 33-42 :So SS 3o ()0 -8^04 -18*00 -4*2o l9'33 2a-29 + 7 33 + a-42 2t-Ta 26-42
 9 35 42 36-50 34-54 -lS-12 -15-08 16833 1 20-04 *)(1 as + 7 ()0 + 3*87 i;-42 27 00
 10 35 58 38 42 32-4f; -11-17 lf6+Oux ]T 50 1 9 42 26*46 -10 6;S + 6-08 21 42 29 58

 11 3J-17 38J50 S*67-26fi7 TS1*96 iO 50 1L 29 Sd 08 -13-71 -7-71 16+67 32-92
 12 35-96 35 04 3Xi 25 -6-62 -27-50 19691 19*96 24*92 15-67 -7*2l 1; 75 230 33
 lt3 3a-96 34-50 3J-92 -10 39 -21-79 22*2J 22-67 22w33 O L7 -1-8J 17-2t) 32 33

 1^t 34-4(; 35-67 34-58 -3-71 -20-71 2o-o0 2tS*75 2a-29 1*37 1'75 22-2o 31*17

 15 34-83 4U ot\ 34*96 -o*42 -424-50 18 33 SS-2;) 9*92 12 12 -2-96 2J-1; 2j-QQ
 16 33 4s) 41-42 32-4f; -3*17 -9*12 11-12 90-29 23t42 23 va -0 33 22-00 36-83
 17 :s6-83 41 To 26-54 -12-67 -0 17 8 42 18 62 22+92 17 7;) -0 79 2J*50 3 92
 38 36*92 37-St 28-42 18-92 -3-83 10-58 28-46 :31 17 lX 00 -Ah48 22 83 39-2o

 19 39-2x; 39 04 29-o -9*58 -6 50 13+0Q 30 00 33 33 21*2o 4*67 l.) S3 3 v5

 EV 39-17 38-12 97-17 -1 QS -10-17 9 00 ;13-00 3Q 42 { 19-42 -S-58 l'i-08 36-75

 21 38-83 33 13> 26S08 -6 33 + 9 00 11 > 33 29 25 17 12242 -8 08 20 il 34483
 2:2 3o-of) 3tS->;) 29)l'S -10 1a + 7-37 4 6 28 33 i9*67 l8-t)0 -10^50 27 96 43;)-33
 23 ) .38 54 s2 iD 26*96 -() 25 -3 SS 4 08 30-71 21-.33 16*96 -10-17 3.) 08 3a-46
 24 36-aO 32-4*2 24-29 -0-42 - a 42 .3*67 21492 27-42 14 17 -o'87 32-2) 3(; 5(}
 4}.) 34 SG 39-46 9!)-4'9 -16-49 + 0 08 + l OQ 19 54 28-71 18*54 -1t3-67 S; 42 37-k;J

 iSt; 36*83 .a fe 2S? 437 22-9fS - 5*04 1 08 S6-46 17 a5 9*62 21 12 So-67 3v 00

 ia ;jE3-83 34 17 21! 12 t3-13 -19 4S? 5 f0 32-a lS 54 6 12 -24{*>3 2)-17 36*6o
 28 3s 83 3t; ()S 23-8(; -17-o0 -15 08 lfi 79 34^00 32+42 7*92 -9 96 23342 38 5t)

 29 37*t8 .37 SS 24-17 -18 37 + 0 33 22-42 30 58 ... + S-75 3-42 25 00 37*75

 <qO 34-58 41-37 2(; 92-24- j + 4-9;) 23-33 18-67 ... - a*38-7-SS S{ 33 31-00

 3L 34-71 39-oS .,. _g>.,, , 23 0S .... 18-25 ... -2*00 , S 1 ... _

 \Te;lnsllf 35 38 + 36 G0 + 31-()6 +12*51 + 7 74 -12-94 |-22 99 -24'97 -11 64 + 5 51 +23 09 + 33 85

 Sllm of the eolt irl preced}ng table + 3aVS 43, divified by 36S, gives as the meatl temp. of the -e.tr + 9 (;0,

 TABLE XXII. -Results of observat;ons in the Hecla, same place and time>, by 4380
 obsersations of which the sum is + 41830*0 and tlle mean + 10 00

 Suxasi+13126 0+13816 0+11581-5+5128 a +2894'S-5785 5|-869o-0 7Xa-5-368G 5[+i)G96 0+87S 5+11689*
 .N , - .. _ _ _-

 AIe<ns 35-29 + 37-14 + 32*17 +13 v9 + 8 04 015 55 " 23*27 -23*05 '3 91 + 7^49 +23 54 + 32 47

 SeasoDs . . . . Lat. 6S 11' N. . * . . Fury. Heela
 c o

 hleatl {emp. of the auflmn months, viz. Sept. Oct. Nor. . . . , + 17-11 + 18-00
 ,, ,, vintermonths,iz, Dec. Jan. Feb. . . . . . -20@13 -20-58
 ,, ,, springmonths,viz. MarchsApril,May . . . . + 5 fi6 + 7 04
 Jt }} summer months, wiz. Junet Jtily, wIIgUSt . . * + 35*3L -34 'D9

 Mean temp. of one year, by two sets of observations, eaeh reeorded 4380 fimes + 9 63 + lo oo

 nxIean temp. of terl days about the summer solstice, 16-26th Jllne inel. . . + Asi 83 F
 ., 1> alsout the willter solstice, 16-26th Dee:. illelu. . . * -2fi-42 F

 l6OTE. Ill the eopy of' the Fury's Meteorological Journal deposited at the Admiralty, tlle temperature for the
 17th and 18tll of June .re erroneous, those for the same days of Mtv llaving beetl itlserted by mistake. The erro
 was detectel by comparison witll the Heela's Jollrllal, and vith Sir ED. Parry's narrative, where the trne meaas of
 those daws are prlntetl,

 c) B 2

 Observtions at Wtnter Island in 1821-g.  a49

 TAsr.E XXI. Containing the daily alld monthly mean temperatures for olle year
 (1821-22), deduced from observations madc every two hours on board the Fury,
 at lVinter Islrlnds ltlt. 66? 11t N.
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 tABLE XXTII.-Showing the mean temperature of every alternate hour for each montll, and for the whole vear, from

 observations made Ol1 board the Hecla at NVinter Tsland, Lat. 66?11t N., in the year 1821-22.

 S S . 1, 1 ..... I 11 l, -_ l ..... 1821* | 1822. ItemP. of

 Hour | Juls. Aug. ^ Sept. Oct. Nov. Dec. | Jall. Feb. March. April. May June | tor the |

 O O s O O O O o O O o O O o

 A.lI. 2 +32+48 +34a56 li30*90 +12*03 + 7-53 -13*35 -23-84 -23-96 -12493 + 2*97 +15*48 +28-27 + 7*49
 4 32 53 3.-,*02 30*97 11*95 7-48 15*37 23*90 24-04 12468 2?70 17 32 28898 7*73
 6 33 56 35*72 31*35 12*74 7-67 15-55 23 52 '23*86 12*22 5*28 tO*68 30*23 8066
 8 34-70 36*84 31*92 13*44 7-'98 15-28 'i3 00 23s52 10s97 7 57 23*44 33-1}3 9 84
 10 36-53 38-06 32-95 14*79 8-67 14-90 22-93 2-Q-25 8-53 10-88 26-65 35-53 11*45

 I! OOI1. 37 00 3St89 33 47 '5445 8*70 14*79 22*432 91-43 7q00 13*12 2'9989 37968 12^54

 P.5r. 2 37^97 39*18 33 28 15-61 8-80 15S24 22?3.5 21 21 6*10 12*83 30e60 3fie45 12*65
 4 37*82 39*22 33-33 15 16 8*65 15 48 22481 21-9o 6*84 11*43 30*03 35*65 12*19
 6 36-81 38-50 32 88 14 56 8-10 1.'. 68 23 47 23-00 9*l3 9 32 27 03 33-48 10 (35
 8 36v08 37-22 32*43 13*95 8*08 16 13 23 8t 23 71 10tS8 6^27 23-90 30-48 9*72
 10 34*45 36*55 31*62 13X18 7-53 16-34 24X06 23 82 I0 fil 3o97 19-65 SU*00 8-67
 12 33*47 3Sv90 30*95 12*59 7*28 16*53 24*42 23*88 11*32 o*53 17*84 29@33 8@05

 Means | +3S 29 37 14 t32 17 +13 ,9 + 8-04 -15|55 1-23 37 -23-05 - 9|91 + 7*49 +23-54 +3_ 47 1+10|00

 ... ,, , w _

 The mean temperature of the yea in the Hecla, from 4380 observations (sum 43776 7) + 10*00? Fahr.
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 TABLE XXIV. WIean temperature saule times and place, from observations on ,oard the Ftlrft.

 SIeatl

 temp. of
 eacl-l ITOU1
 for tlle

 teclr.

 1821.  1 822.

 1l our.

 June. Atzg. July.  Sept. Oct. Nov. Der.
 JaxI.

 April. May.
 o
 ce
 co

 e

 O

 ce

 :

 ct
 -

 -

 .

 o

 + 7-03
 7 30
 8 -98
 '3-47

 nq
 19q]7

 1z45
 11 *84
 ]0-,2
 9-3'3
 St35
 7 -55

 o

 33- 06
 33s29
 33- 95
 34* 97
 36 4''
 37-42

 37 92
 37 ',8
 36 *85
 35v4$
 34440
 33489

 o

 34 *29

 34s63

 35o18
 36 * 40

 37350

 38 * 24

 39*1.;

 98 * Df

 37 6t)

 36 t 56

 35 - 74

 3o*11

 o

 29 *53
 29 * 8>z
 29-90
 30 *35
 31 77
 32 * 4o

 32 ? 70
 3'S-65
 31 *98
 31 *28
 .3n*37
 29 *84

 o

 11-39

 11 91

 11 *16

 12- 00

 13 -35
 14-6U

 15406
 14*02

 13 37

 12 -61

 12 3'S

 11 t26

 o

 7@15
 7 -38
 7@27
 7 *83
 7@98
 8-70

 8@39
 8 33
 7-85
 v *45
 7-38
 7X05

 o

 12-64
 13 00
 12-64
 1'9 48
 ]l-95
 1'2-29

 12*56
 1.) 31
 13-50
 13- ,58
 13-72
 13248

 o

 23 * 87
 23 93
 23 37
 22@43
 21 *45
 21@22

 21-81
 22-7'2
 'V3 * 37

 23- 66
 '23-68

 24-11

 o

 26-27
 25 87
 25 82
 23 * 20
 24-00
 22-61

 2Z*43
 '93 * 29
 24 91
 25 - 98
 26 14
 26 73

 l o

 _14-06
 ]4-39
 13-83
 12 42
 n-so
 8-47

 7-87
 8 *65

 10 *21
 11 56

 j 12X68
 13X39

 o

 1*43
 1 *43
 0 *63
 5-()3
 8-60
 9 *83

 9 *93
 S *95
 791;;
 4*53
 3-48
 2o75

 o

 14- 19
 15 *58
 01 *00

 22 -84
 25-84
 9S-35

 29 60
 99 *64
 "7-52
 24-'10
 1'9 *90

 17*35

 o

 98-19

 29 - 43

 31 *93
 34@7G

 3fi * 98

 38- 97

 39 * 33
 38 19
 36 0 1e)

 3 '- 06

 30-,3

 29 *01

 A . tI . 0

 4

 6

 8
 lO

 NGon.

 P.5I. 2

 4
 f,

 2
 10
 12

 -24 93 -11 54

 -

 + 33 e 88 + 9 * 63 Means 1bt35b44 +36-58 +31 05 t*1 70 tZ 7%73 -12 93 1-22 97  + 5+48 +q4*09

 The mean temperature of the -ear in the Fury, from 4380 observations (sum 42183 8) is 49.53 Fahr.

 Feb. March.
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 TABLE XXV. Means of the two preceding sAts of observations in the Hecla and Fury.
 _ .

 l l 1821. | 1822. ItemP. of

 t otlr. \ July. ug. Sept. Oct. | Nov. Dec. | Jarl. Feb. March Alaril 6 May June | for the

 A.)1. 2 +32@77 +34*43 +30*22 +11*71 + 7+34 -14+00 -23-85 -25-12 -13s50 + 9*20 +14*84 +28*19 tw 7@26
 4 32-91 34*82 30 40 11*58 7*43 14s19 23s92 24-96 13*53 2*07 16*4o 29D20 7*o1
 G 33o76 3.5 45 30562 11595 7*47 14*10 23*44 24@84 13s03 3s96 20?84 31Q8 8?47
 8 34e83 36 6) 31-I3 12@72 7@91 13*S9 22*72 24-36) 11 69 6-30 23*14 33e89 9-66
 10 36e48 37878 32336 14@07 8*32 13-43 22o19 23-1'2 997:! 9 74 26-24 36*25 11*23

 :X()OI1. 37-21 38*56 32*96 15*06 S 70 13*58 21-77 02*02 7*73 11*48 29*11 38*33 12s36

 P.AI. 2 37*95 39*16 32@99 15@34 8@58 13*90 22*03 21*81 6@98 1l.38 30*11 37*89 12@55
 4 37 70 :38-89 32@99 14?59 8*49 14*t10 22-76 22t6) 7-74 1(} 19 29*84 36*92 12 01
 6 36*83 38*05 3;S 43 13-98 7*98 141s59 23-39 23*95 9o67 8@23 27@27 34@81 10@84
 S 3 5 7 8 3 6 8 9 3 1 * 8 6 1 3 2 8 7 7 3 1 4 8 5 2 3 7 6 2 4 8 5 1 1 * 0 7 5 10 2 4 1 5 3 1 9 7 9 s 5
 10 34s43 36s15 30 99 12@75 7-46 15-03 23@87 24^9?4 1165 3*72 19*77 30-36 8*51
 12 33*68 35?51 30*38 11 91 7*17 15*01 24*27 25-30 12*36 3*1ax 17xS0 29*17 7 80

 Mealls +35+36 +36*86 +31361 +13+25 + 7@88 -14*24 - 23*17 -93 99 -10e72 + 6-48 +23+29 +33+17 + 9+81

 The mean temperature of the year by this Tall)le, from 8760 observatiorls in Hecla and Fury (sum 85960 5) is +9 81
 Note.-Plate i., fig. 4, is projected from Table XXV., its last column being used also in the construction of Plate ii., fig. 7.
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 II | ... , .. l, 1_1

 Autvlmn - Winter Spl ing; Summer;
 Hours. Sep Oct' Dec Jan' Marchn Junes

 o o o o

 A.M. q +16*37 -20 85 + 1+17 +.31383
 1 4 16342 20z89 1z66 3q-35

 6 16|63 20*66 3 92 33 46
 8 17*20 20.19 5 91 35*13
 1() 18-20 19*46 8*62 36-85

 Noon 18 5 86 19 * 01 10 * 94 38 * 03

 2 18*93 19*18 11*50 38?33
 4 18-65 19-81 10-77 37-85
 6 18-09 20-54 8*73 36*58
 8 17w5>9 21 0tS 6317 34-91
 10 17302 21217 3w95 33-68
 12 16w44 21 40 '2*79 32-82

 | Means. + 17 * 53 -20 * 35 + 6 * 35E- +35 * 15
 .

 |Feb.incl. ^[|

 o o

 A.M. 2 - 2@14 +16w49
 4 -2-14 17-00
 6 -l 91 18 69
 8 -1-39 20 52
 10 -0-52 2! 80

 Noon + 0*03 24 49

 2 - 0?02 24?92
 4 -0 49 24-31
 tS -1-12 22 6)()
 8 -1-61 2() 54
 10 -1*97 18 82
 12 -S-35 17-81

 Means. 1-30 +20w 75

 TABLE XXVIII.-Containing the highest and lowest temperatures of
 each month, the rr ealls of the daily maxima and mirlima, separately
 aild- combined for the several months and the whole year, extracted
 from the Fury's register kept at Winter Island in 1821-22.

 Hiahest Lowest hIeans
 Month. temp. in temp. in of f f

 the month. the month Maxima. Minima. Extremes.

 o o o o o

 July . + 50 0 + 29*0 + 39w71 + 32 27 + 36 00
 Au. . + 48 0 + 28 0 + 40+81 + 33+24 + 37-02
 Sep. , + 49 0 + 20*0 + 33-73 + 28 10 + 3V 92
 Oct. . + 32-5 + 13 () + 17 03 + 7*15 + ]9 ()9
 Nol. . + 28 {) -520 0 + 12-08 + 2*92 + 7 50
 Dec. . + 2 0 -29 () - 9-16 - lfi 74 - 12-9fi
 Jan. . - 6-0 -37 5 - 19)13 -27 01 - 23-16
 Feb, . - 4 0 -37 0 -20 04 -30 61 - 25 32
 hIarch. + 13 0 -35 0 - 5-52 -19905 -12-23
 April . + 29@0 -12*0 + 11 78 - 1 27 + 5 26
 May . + 46-0 - 5 0 + 30+98 + 13*23 + 22-10
 June . + 50*0 + 20+0 + 40*78 + 27@27 + 34 02

 Means. + 27*55 - 5*46 + 14458 + 4 30 + 9 44

 The highest temperature noted in the year occurle(l on l9th June, at 4 p.m. + 50 0? F.
 The lowest temperature occurred in January, at midnight, on the 20th, and atS anfl 4 a.m.

 Observations at Winfer Islund.

 TABLE XXVI.-Sllowing the mean temp.
 for each alternatc hour of the four sea-
 sons of the year 1821-22, at Winter
 Tslalld lat. 66Q 11' N. deduced from
 two sets of observatic)ns on board the
 Hecla and Fury, 4380 observations io
 each set.

 Tx x tYT . a .

 ABLE i wi V 1 ..-b lowmg
 the mean temp. for each
 alternate hour for sis sum
 mer and winter months,
 deduced from the same
 two sets of observations as
 the preceding table

 NOTE,-Plate ii. fitr. 4 is projected fiom table xssiz an(l table xxvii. is used in the
 construction of plate ii. figO 6.
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 354 Dr. RIcuitRDsoN osz the Temperaf1tre of the Arctic Region.s.

 SECTION V.

 Observations at Fort Franklix>.

 tI'hough the thermometrical oleservations made at this place
 owing to several acci(lental circumstances, did not extend to a
 comlulete year, and were not continueel through the whole 24
 llouls, yet they ale here inserted for the purpose of exhibiting, as
 far as they go, the great diSerence there is, even in the high lati-
 tudes? between the climate of a place in the interior and one on
 the sea-coast

 Fort Franklin stands on a graselly bank near the outlet of
 Gareat Bear Lake, a lrery exter2silre sheet of deep water,; its lati-
 tude is 65? 1t' Nr; its longitude 1o3? 1S' W.; and its altitude
 alJove the sea +ras vaguely estimated at about 230 feet. The
 ground rises gently to the northward or behind the fort, anCd an
 arm of the lake 4 miles wide lies in frorlt. On the shortest day
 the sun, by calculation, ought to have been visible g h. 38 m., but
 the eSect of refraction rendered the day consi(lerably longer. The
 length of day on the 9th of December measured by the chrono-
 meter, was 3 11. 55 m., being 41 m. longel than it was calculated
 to loe. On the oOth of June the sun by calculation lemains
 'S 1 h. 41 m. above the horizon, exclusive of refraction. The rising
 ground to the north pres-entetl the actual length of the day from
 being ascertainecl, but the red tints of the sun nenTer left the sky
 in June. On tho first of October, 1825, the first snow of the
 season fell, and on the 7th the last rain, the ground being at that
 time still unfrozen on the surfa(e. The small lakes began to be
 covere(l with ice on the 9th of Qctober, and aftel the 11th the
 snosv contintle(l to lie on the ground. On the 6th of December,
 Great Bear Lalve was comletely frozen over. In the end of
 i\archthe snos, which lvas 3 feet (leep, began to consunlevisibly
 in the sunshine without melting, and at this time there was light
 enough at four in the morning to rea(l the scale of the thermo-
 meter in the open air. On the 10th of April the temperature
 was 40?, and for the first time in the season a thaw was per-
 ceptible in the shade. On the 1 ] th melting snos (1roppeel from
 the eaves of the houses, and patches of grourld lvhere the snows
 hael bcen thin lecame bare. On the 11th of :lNlcay the first spring
 shower fe1], and on the oOth of the salre Inontl1, the small rivers
 broke up. an(l snow sw-as to lJe seen only in sheltere(l places, where
 it lla(l driSte(l into wreaths in tlle w-inter. The mean temperature
 fier the ten previr)us .las o;s +37 b? Fahr. On the Sth of June
 a small lake about a mile across and 2 ftlthoms eleep in themid(lle,
 broke U1s, having lJeen fro2en olreR 40 elaS; anct on the C7Oth of
 the same lllonth the ice of GEreat Bear Lake was broken up and
 began to (:lrift elo+rn the liver. The subsoil ras I7erpetually
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 frozen on the barlks o? the Lake?, the thaxv at Fort Flanklin at
 the entl of the summer penetratillg ollly atzout 20 inches.*

 A spirit thermometer, hunt, on the north side of an oleservatory
 louilt of routh deal, was useel for ascertaining the tem?erature
 from the commcncement of the register till the encl of May.
 After tllis time the sun rose an(l set so far to the northwarel,
 that it was clifficult to finel a situation for the tllermc)meter free
 from the eff8ects of ra(lintion, anll the followillg contrivalrce 507as
 therefore resortefl to: the l)ull) an(l lower palt of tlle scale of
 a mercurial thermometer were inclosed in two concentric cy-
 linders, the inner one of bras;s, the outer one of tinneel iron?
 Iout giving free a(lmission to tlle air. This thermometel so pro-
 tected, even when fully exposed to the sun, in(licate(l as lolv, and
 frequently a lower temperature, than one hung up in the most
 sha(ly place that coul(l l?e foun(l. The temperatures were aseer-
 taine(l by it for the remaincler of the year. From the beginning
 of Septemler till the end of A/lay, the temperatures lvere carefully
 registered at four in the morning ancl at seven, and es-ery sllecced-
 ing hour till midnight. An occasional observatioll ^vas also re-
 coreled at one ^. M. In the spring an observation oras also made
 at sunrise, the remaining hours were interpolated daily to give
 the true mean temperatures of tlle elay and lmonth. The time of
 obserxration was regulated lDv a chronometer, marking mean timc.
 The observations for June were lost, and in July and August
 the rest of tlle party being on tlle sea-coast, A1r. l)ease re^,istered
 the temperatures every three hours. I-Iavillg lent his watch to
 the absent party, he coukl ascertain tlle tilne ouls by the position
 of the sun and a meridional line nvhich had loeen traced to assist
 him. A second series of obserations were made at the same
 lulace for nine months in the followinO Jear, ++hen the tempera-
 tures lvere recor(le(l every three hollrs; the results of this register
 are given in tables xxs. and xxxilr. SEDy assuming + 48? as the
 mean temperature of June, and comil]eting botll legisters by the
 addition of the same three summer months, the means of the two
 years do not differ more than a quarter of a degree, antl the mean
 temperatures of the seasons, as appendeel to table sxxii., diSer less
 than usual in tw o diSerent ) ears in the arctic re(tions. The
 srings of the txvo eals coincitle least, antl these (liffer only 32?
 Jt is very probable, therefore, that notrithstan(ling the unavoi(l-
 able imperfections <)f the register, the mearl temperature of + 17?
 or 18? assigne(l to :Fort Franklin, is xTery near tlle truth. The
 curves of the diSerent seasons are beautifully regular, as may le
 seen in Plate ii. fig. v.

 * As Great Bear Lalve maitltains its level all tlle willter, thotugll there is a con-
 stallt discllarge of xvater hr the river, a11(1 the supelficial supl)lies ale cutoff' by tloct
 it is evi(lellt that the chiet sotlrce of the lvater must come flotn the bottoln of the
 lake at a greater fle)th thall the frozell soil (lesctllds to. Now, taking the mea
 temI)erature at + 17? this (lelth cannot be less than 400 feet.

 Obse? tna,t-ioxts at Fo rt Fra,n121iwt in 1 82o-6.  355
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 TABLE XXXI.-(Dontailling the mean temperattlres of 21 hours for 9 months, and of 8 hours for 2 montlls, from ol)sersa-
 tions made at Fort Franklill in Great Bear Lake, in the year 1825-96, lat. 65? 12t N. t

 . , i _ , ,* ..
 1825. 182G. WIean of

 | Sept. Oct. Nov. Dec. | Jan. p Feb. March. April. l'WIay. .Jane. July. Aug. | mollti)s,
 i I

 3 M. 1 | | +44 71 +45 61 |
 3
 Dx +42*36 117*48 +1*43 -15*17 -2;;-21 -l4 46 -1a*5() +7-26 +30651 +3*93
 5 4Z 08 17 21 1938 15X16 25X43 14-54 16w19 7 72 31 80 49 65 48G8 3 32
 61 4189 1705 1;29 15 111 544 ]480 1547 9'38 3337 1 376

 7 41@fi7 18*17 1@21 15-15 25*25 ii1*95 13982 12*31 35 51 4wL17
 8 41772 19 01 192'3 15e07 _o ()5 14*85 11 11 14 32 36 5V 54*57 51?77 5 _6
 9 42 14 2t}X()3 ^1 93 15-07 95 37 13-7() 6 9.5 17-01 38511 6?53
 10 4t'S 24 21eSfi 2 54 14-73 24-52 17214 3-38 19-50 39 02 8-04
 11 43266 22 16 3+52 13-58 '23239 9 2(} 1}7f) 91 10 40 47 57w66 oG) 8') 9 "8

 Noon 12 44 I0 22 92 4e30 12 51 ;21-88 S*33 0 03 'v1t7() 41*43 10 2fi,

 P.3t 1 44461 23 58 4 83 12 05 21 48 7-79 +0+84 02-71 41 73 l() Si
 . 4S1 8 93-75 4 ?41 12 1)7 '21 53 8*94 tlw71 23 21 41-65 59?02 56)'88 10*96
 3 141 1.S 23 69 4-66 i? (96 21-89 9 35 +194tS '2 88 41*62 10-54
 4 43-27 '23 10 4-183 13-41 22S55 10 93 0-1fi 21 97 41-17 9 i0
 U 4;2 92 22 39 3*63 13-40 22 56 12 59 2489 ?0948 40-65 54 69 52 66 S@8Q
 6 42Q71 21*48 .)*17 14-04 22 56 13*06 5 80 18*257 39 47 7 88 1

 7 42 64 0'58 4 84 14 I1 22 55 13 21 8 44 lfi-42 38 20 7 00
 8 42 64 20 I6 3-05 ]4-49 23 44 13 57 9 92 14-85 36-80 CO 6nG 48 89 6 29
 9 49 39 19 7o q (35 14-74 24 V6 Iz1 02 1l) 84 13 32 34 65 5 5,)
 1() 42-71 19.Z1) 2 S} 14 (,.; 23*95, 14 11 11*30 12-29 33*63 5-24
 11 42 72 19 16 2-77 15-75 2ffi3 95 14 24 12 58 11-3;? 32j57 45 j81 46-95 4s7-2
 12 4sts64 1fi3 85 2-46 16-44 24 25 13 79 13-53 10*33 31@58 4 29

 __

 WIeans. +42*92 1 +20t27 +'/*79 -14 35 -23*77 -12*70 - 8-27 15*20 +3ti 33 +48*02 +5't*10 +51*03 +G,55

 ,, ... ,

 In calculatitl? the meanS Of the mONths the hoUrS 1eft hlank: Were interPOIatedn aS We11 aS 5 and 6 a.m.
 NOTE.-P1ate i,, fig, r,> WaS PrO;eCted frOIN tablC XXXi.
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 s -- -

 Auttomn. Winter. Spring. Six Winter
 Sept. Dec. IWlarch, Months, Hour, Oct. Jan, Aps ig, inclllding

 Nov. Felv. Slay. Sept.-Feb.

 Means +21 97 + 17+()8 + 14@42 | +2 55

 458 Dr. Rl C TTAR1)$0N 022 the Temperature of tAle il x ctic Xeyions.

 TABLE XXXII.-Sl-lonring the mean temperature of each hour of the

 autumn, winter, and spring seasons of three months, alld of tlle

 ^vinter half of the ear, from tSeptember to February, both inclusive,

 at Fort Flanklin, Great Bear Lake, in 1825-6:

 A.?W. 1

 2
 3
 4
 5
 6

 7
 8
 9

 10
 1]

 Noon,

 2
 3
 4
 5
 6

 7
 8
 9

 10
 11
 12

 -18 41
 18 00
 18J57

 18J57
 18544
 18@19
 16 99
 ]5 60
 14-44

 13 94
 14 14
 14491
 15s,9
 16 *30
 16467

 16@74
 17@29
 17 73
 17 79
 18810
 18 i29

 20 + 39
 20e19
 20 25

 20 32
 20 3 63
 21 @35
 i' * 34

 23*11
 23 80

 24 | 34
 24 * 45
 24-16
 23451
 22 98
 22 44

 22*01
 21*93
 21-67

 l *fi3
 21 * .53
 21 29

 7 43
 7 @97
 9 29

 11 *33
 13*29
 16 03
 18 36
 19 94
 21 03

 21 75
 22 18
 21 n8
 20t98
 19*40
 17*50

 15 @38
 13 -90
 12237
 11 *55
 10242
 9 55

 1+10
 0 95
 0 94

 0 99
 1 20
 1 69
 2 79
 3 86
 4278

 5 30
 5 26
 4 73
 3 97
 3 45
 3 00

 2 74
 2 43
 2 08
 2 03
 1 82
 1 61

 The three hotlrs left blank in the Table vsere itlterpolated to give
 the corlect means of the seasons, contai3led ill the bottom line.

 Results of observations made everwr three hours in 1826-27:-

 p\Tofe.-Plate ii., fig. 5, lvas projected from Tal)le XXXII., its last column beiIlg
 sed in a constltictioll ot Plate li., fig. 6.

 BIeans. : + 20 33 1 + 16 92 + 10 96 J + 1 81
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 TABIXE XXXIII.-CoIltaining the highest a1ld lowest temperature of each tnonth,
 the means ofthedailymaxima allt1 millima for the sevtralmollths,alldthemeans
 of these ox of tlle extrelnes at Fort Fralllolin, in 18&t)-6.

 , . - - ' llF

 Highest Lowest Mealus
 Montb. l'emp. ln Telup. ilu

 the Month. the Month. of of of
 Masilna. Mlllianil. Extremes.

 ,, , . .

 182o. o o o o O
 Se)t. +60 a +30 0 +48*12 +38 (38 +43*10
 ()ctv .0 3 -18 O +24*80 +14*89 +19.72
 Nov. 32 5 -22 0 + 8*39 - 3 72 + 2*33
 Oec. 27 a -47 5 - S 18 -21 63 -14t91
 1826.
 Jan. ll 8 -49 0 -l6l7 -31025 -23 71
 Fel. 27*8 -3'3 0 - 5 31 -')1 71 -13*51
 March 31*8 -43e0 + 3-87 - '20 Ol - 9 07
 April 41 6 -19 7 t2El 83 + 3 99 +14 41
 BIay 61 0 + 1 0 + 43 89 + 27 47 + 35 68
 June
 July 80 O +34 O +60 24 +42 G4 to1*44
 Atlg. 74 0 +33 5 +58 21 +42 98 +50-60

 Memls of +3; 20 -23 02 +13 80 - 1*77 4* 6 00

 TABI E XXXIN'.-Cvataini1lg similar 1bXSU1tS with the last Table, from a register

 . I . .. . .. . ^ . n . s . ^ _

 kept at tbe same place exrery thlee hours, for part of the year 18'26-27.
 _ _ r , - " - - Jlg I I

 Highest Lowest Mea11s
 Month. 'l'emp. in Tatup ilo

 tlle Month. the Month. WIaxilna. Milltma. ExtrWzmes.

 1896. o O o o o
 Sept. +66*5 + 5 0 +4697 +31*20 +39*08
 Qt. 47 0 0 0 +28*3G +21 67 +'i5*()1
 Nov. 20*5 -30 5 t 0 26 -11 07 _ 5 40
 1)ec. 22-5 - 46-5 5c61 -15*03 -10 33
 lge7.
 Jal1. 9 5 - 52*0 -19 18 -2'9*t)l -24*34
 Feb 21*0 -58 0 -]7^16 -31)*5fi -24*1-i
 March 21 c0 -32*' + 3-51 -11 16 - 3 8'S
 Aixril 4'J*0 -26*0 + 17 66 + S*83 + 10*24
 May 69*0 + 4 0 +E1 3S +25*68 +34 02

 MeanS ?0 +3G*22 -06*24 +10*79 - 1*77 + 4 48

 rltho lliahbet tmsoszrfitlarn nt,Xl.l,li.,> tlx sntl] r T.,n,, fissv*sll rarl ns) ne tllgrle?SI lemlaeraltlre, exclu(ltllg Tllt lnOIllll OI J tIne occulrea 01l t + 80. O Fahr

 Obsersations czt Fvrt Fl aelkli22.  359

 The loxvest temperaturfia ill 182o-6 was on 1st January, 1826 . 49 * O Fahr.

 , ) in 182ti*7 was Oll 7tll FeLrllary, lS 7 . -58- 0 F.lill.
 On the 5th, 6th, 'th, alltl Stll of Febrtlal^, the tluerallometer lleverf _40 0 yahr

 rose above , * . , , , . )
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 36() Dr. RIC' HARDSON 02 tAle Temperature of the Arctic Reyfons.

 SECTION VI.

 0Xt tZle Daily Progresszowt of Temperature, nr the Forrn azld
 Chlracter (3f the Anual slnd MontZlty Daily Curre (t!; the
 several Places of ObsertlatioR.

 TH}Z (1ai1Y cllrves for the se+7eral ye.ars ( 18 19-20, 18() 1 -22,
 ]822-23, and 1824-25) at the respective places of obsezvation ir
 eliSerent parallels of latittl(le, are projected in P] ate I I I ., fi>. 2,
 each point of the calrlre being the result of at le.ast 36o or 366
 observations; and where two sets of observ.atiolls aze conJoinecl,
 as at Winter Island ancl Igloolik, of dolll)le that number. The
 curs7es of mean temperature in these ses7eral parAlllels tt-i'2 Si)
 similar, that the few remarks that ^re have to make lnay le con-
 wenientlyconjoine(l. In all exceptat Port Boven, the tvm>er(l-
 ture is lowest at 2 o'clock in tl1e morning; it then incleabe-, till
 2 in the afternoon, wllen it (lescen(ls regularly till it reactles the
 minimum at,ain. At Port Bo+ven the aseending and elescenrli-lm
 portions of the curve also l)ccupy equal times, but the hours of
 observation being ediSerent, the minimum occurs Rt 1 A.1AiI 2.u(1
 1 P.M. respectively. Had the temperatures leen recorded en-ery
 hour oroftener, thetimes at whichthe 1nasimum and 1nini-nuln
 occl1r woul(l have been ascertaine(l more exactly? but it doeb llot
 f>llonv that the proportions betv-een the ascendin., and desceil.(lin(r
 lJrallches of the curve woul(l have been changed. At Leitlsl the
 minimum occurs lJetsveen 4 an(l 5 in the morning, and the
 masimum at 3 in the afternoon, the period of the ascent leinXr
 9 houls, 40 luin., and of the descent 14 hours, 20 min.; or nearly
 in the ratio of 2: 3. While at Plymoutll the temerature ascencls
 for 8 hours, from 5 A.AI. to l P.M., and descends 16, or in the ratio
 (f 1: 2. An inclease of latitude, though (as far as +ve can judgc
 from a fess examles) it len(lers the branches of the curve more
 nearly of eqllal lengtll, cloes not apear within certain limits to
 alter the hollr of the minimum, that bein^, 5 A.M. at both Leith
 allel Plymouth, Thich ale 6? of latitule apart, w-hile at W;V<inter
 Islan(l alld Melville Islanel, which are 82? apart, the millilnana at
 both is at g A.AI.

 The daily curves for the months are projecte(l in Plate I., an(l
 the curvesfor the seasons of 3 months each, in Plate II. Plate
 III., fig. 1, exhibits the curves of the sumuleran(l willter halszes of
 the ear. On examining these plates ave observe the flatness of
 the cur^7es of the wintel months, an(l at places where the sun is
 aI)sent for many elays about the vinter solstice, their irregularity.
 The autumn culves are neally as flat as the winter ones, and the
 spring curves are the sharpest and boldest of a11. The first
 spring monthe NIarch, has the mornillg anal evening parts of its
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 0Rz tne Form Gtnd C7lzczracter of the Waily Curve.  61

 curve lunning in the horizontal anel irretrular mannel of a winter
 eurve, while its meridian portion rises rapidly from 6 in the
 morning till 2 in the afternoon, deseen(ling again till about 8 P.M.
 The other two spring months have the elevated part of their
 eurves sueeessively wider in zloportion to their nearness to the
 summer solstiee, so that they wouXl ineluele each other antl be in-
 elucled by the summer curves whiell ale fuller an(l lJroader. June
 retains Inore of the spring forIll 4;llan the other two summer
 nlonths. The ehange llorn tlle full broatl August eurve to the
 Rattisll ancl (ftell illegular S2ltemler oneis algrupt. The small-
 ness of the mean hourly l ant,e of the autumn months is very striking
 when eontlastetl *w-ill the splint, montlls, whose eurs-es sho^r that
 the lllornint,s are eol(l (nd the miel-days hot. The daily r.ange
 spoketl of in Seetion IX. has no (lireet relation to the hourly curve
 f(r a mr)nth ol longer time,- the mean tlaily range lgeing often
 gre.at ill the autumn ansl willter months.

 Sir DaviFl Brewster, iri commenting on the Leith observations
 remarks that they form three groups. ]. The curve.s Of hi/l
 temperatvtre being those of June, July, August, and September;
 the cztrves of low te7nperature being those of November, De-
 cemlJer, January, February, and A/larch; and the curves of
 rnoderate {emperature those of April, May, and Octobel. In the
 projections of the al'CtiC curves of temperature, there is no such
 clistinct grouping marked by illtervening free space. The three
 summer snonths are indeed clusterefl at one end of the scavle, and
 the winter ones at the othel, but the autumn and spring months
 generally alternating with each othel, fill up the vacatncy between
 them, and even cut botll groups. Of the two equinoctial months,
 Setember and March, the former lies near or among the summer
 curves, and the lattel has the same relation to the winter groups;
 its lowest limbs cutting them, or solnetimes, as at Port Bowen,
 descending below the whole group. October in most cases is
 imme(liately above the mean annual cur^7e, and April just below
 it, there being an exceE)tion in the case of Melville Islantl, *shere
 the Octobel curve lies below the line of mean temperature. The
 curve for November has a more uncertain position, being some-
 times mingled with the winter group, and at other times so hi^,h
 as to cut the mean annual curve. May (which in this point of
 view, that is its connexion with the sun's declination, pairs with
 November) has its curve running more uniformly about midray
 between the mean temperature an(l the summer group.

 In the Tables from which Plate II., fig. 63 X-as -1alojected, I have
 inclucled Septemler with the winter mollths anel March among the
 summe-l ones (contrary to what Sir Daviel Brewster an(l WIr. Snoar
 lEIarris have (lone), their types in the arctic regions requirin^, this
 arrangement. Even at Leith and Plymouth, the lVIarch curve has
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 362 D1. RICTIARDSON on the Temperature of thDArctic ReySoets.

 much of the spring character, though Septeluber at these lulaces
 de)arts less fiom the summer type than in the higher latitucles of
 51 orth America. On consulting Plate ii., fig. 6, the very great cliSer-
 ence between the mean summer and winter temperatures of places
 situate(l xvithin the arctic circle, becomes apparent; antl these
 curves would have been still more vi(lely separated had Septemher
 been adeled to the summer months antl March to the winter
 ones. These cold ws-inters at1el warm summers are the chief
 characteristics of a severc or continental clilnate. At Leith an(l
 Plymouth, which have a pureSy maritilue climate, thebe curlres
 stan(l much nearer to each other in the scale of tempelature.

 SE CTION VI I .

 On fAe Determinatio1 of the two tiones of the lWcly when {he Alean
 Tempe} atere occurs.

 As the curve of daily temperature on the averatre of a month or
 longer period, has been shown by thn talJles and plates referred
 to in the preceding section, to rise in a ret,ular manner from a
 minilllum occurring at solne ho.lr in the morning, to a maxilnum
 at or after noon, and from thence to (lescen(l until it reaches the
 minimum again, it is evi(lent that it must cut the horizontal line of
 the mean heat twice, once in the morning allel once in the even-
 ing, the only excetion being in the winter montlls of the hit,h
 latitueles, when, during the alJsence of the sun, the eur^7e of
 temperature occasionally dezarts from this regular course. No
 such irretularity, howes-er, is obselved in the curve for the *vhole
 yeao, anel the determinatioll of the exact tisnes of mean tem-
 erature for that lgeriod is of TNuch ilnIJortance. \hen cor-
 rectly ascertained lve are furnished with the two best times of
 the (lay for recoraling the inclications of thermometers; and even
 froln one oleservatioll daily, contolluetl for a year, the sallle result
 may be obtaineel as from 24 obserxations every day. sil Daviel
 Blewster remarks that at Leith the ascending ol lllorning branch
 is more regular in its proglession than tlle descencling or evening
 lJranch and that on this account, a single observation macle evely
 elay at the time of the morning lnean, is to be pleferrel to a sislgle
 obsel vation made every (lay at the tiIne of tlle evening mean.
 '.l'alJles sxxv. antl sxxvi. $ho+sr the tilne of the mean temperatule
 for the montlls, seasosls, hlf-5-eal, an(l +s hole yeal, at s ral ious
 places, tlle tilnes fol Leith ancl Plymouth being a(ldetl frozn the
 )apers of Sir Oavid Brewster an(l lA'1r. Snow fIarris.

 Not beir<^, competent to (liscuss a cluestiorl involving an acquaint-
 ance svith the higher branches of nlathematics, my object in thc
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 On fAe Times of Mecln Tempeeattsre.  363

 few remarks that I think necessary to make is, merely to point
 out the more obvious results of the tables constructed from actual
 observations, and not to base upon them any reasoning upon the
 general distribution of heat upon the earth's surface; but it may
 assist the general reader to have placel before him a quotation or
 two on the subject from eminent authorities. Sir John Herschel
 states that ;; the temperature of any part of the earth's surface
 depends mainly, if not entirely, on its exposure to the sun's ras.
 Whenever the SUll iS above the horizon of any place, that place is
 receiving heat; when below, parting with it, by the process called
 radiation; and the whole quantities received and parte(l with in
 the year, must balance each other at every StAtiOIl, or the equili-
 brium of temperature woul(l not le supported.' * We learn also
 froin the popular treatises on astronomy that, as the whole dera-
 tion of daylight, or at least the amourlt of time in which the SUll
 is above the horizon throughout the yeart is very nearly the same
 at every place on the earth's surface, the (lifference of the heating
 effect of his rays in digerent arallels of latitude must be due to
 the (liff8erence of his average elevation at these places, and must
 consequently decrease in approaching the poles. And, a(>ain,
 in reference to summer heat alone, though the length of the day
 increases with the latituxle, the altitude of the sun causes fewer
 rays to strike the earth's surface; t but it llas not yet been ascer-
 tained in what degree these opposite tendencies counteract each
 other,

 The results of calculation are not, llowever., of themselves
 sufficient to indicate the climate of any place, experience having
 shown that the mean heat of dlfferent places on the same pa-
 rallel of latitude is very varil)us. An(l it is by observation alone
 that we can determine the eSect of local causes such as the
 absolute elevation of the country aloove the sea-level, the neigh-
 bourhood of lofty sanges of mountains, the extent cxf continent
 with which it is connecte(ln its position, whether near the eastern
 or western shores of that continent? the existence of large lakes
 in its vicinity, the geological constitution of the soil, its (lrainage,
 and the average moisture of the atmosphere, ic. One oleject
 which I had particularly in view in undertaliing to (liscuss the arctic
 observations was, to elicit the differences between a severe o1 COl1-

 * Treatise oll Astronolny, p. 196.--Sour. for DifE. of Useful ECllowle(3ge.
 " As the intense heat suppsed to exist in the centre of t}se eatth might be thought

 capahle of influencirlg the surfice, it may be sufflcient to say that A1. Fourier, ill a
 paper xtJritten to (lemonstrate the existerlere of this interivr heat, intorlus t1S that it
 may be )roved from the laws of refrigeration that at the presellt time the effect o?
 celltral heat in raixing the temperature of the surface ab>ve the value, vhich the
 action of the sun aloIle would g;ve it, bas l)ecome almost insensible."--ErI. Phtl. Jotzr.
 xiv. p. 117.

 t The effect of refraction in the high latitudes is mentiolled in the following page.
 t Astronomy by the Society f>r the Difflusion of Useful Enowledge, p. 28.
 VOL, IX. 2 C
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 364 Dr. RICHARDSON 0S the Teqnperattbre of the Arctic Regions.

 tinental climate, and that of the xnaritime stations of Leith and
 Plymouth.

 A circumstance particularly affecting the arctic observations,
 and espec.ially in the spring, must not be left unnoticed viz.,
 refraction. The eXect o? this in accelerating the appearance
 of the sun anal retarding his disappearance, has nesrer been
 overlooked, but the full amount of it at very low temperatures
 has scarcely been generally acknowledged. Mr. Fisher informs
 us that at -28? Fahr. he found the horizontal refraction to lve
 t? 30', or with the addition of the apparent dip, nearly three
 degrees At 583 *r 60o Fahr the refraction must have been
 very much greater. The mearl temperature of several of the
 winter months at Sir Edward Parry's different wintering places
 is as low as that of the day on which Mr. Fisher observed as above
 quoted; and Barentz, who wintered in latitude 76? N., saw the sun
 when it required more than 42? of refraction to render it visible.
 At Melville Island, the period of the sunss absence at the winter
 solstice was actually shortened nearly a fortnight by refraction.

 At CE; ort Franklin, the vicinity of so large an(l deep a body of
 watels as Great Bear Lake lnust influexlce the mean heat in two
 waTs. Notwithstanding the general fact quoted from M. Fourier
 (in p. 33) the constant supply of wSa$er frorn a stratum low enough
 tc) I)e influenceel by the central heat of the earth must affEct the
 temperature of the neighbourhood, particularly in thc autumn and
 begirlning of winter. This great lake was not frozen across till
 nearly two months after the shallower pieces of water near it were
 set fast. In surnmer again when the ice on the lake, then nearly
 six feet thick, was broken u, it was carried oW by the current
 into Mackenzie River, without contributing by its dissolution to
 loxver the summer temperature of the place where it was generated,
 though the autumnal colel must have been tempered in a certain
 degree, however small by the heat necessarily set free as the
 water passed from a fluid to a solid state.

 l\tost travellers into the aretic regions concllr in fising the time
 of the greatest col11 at sunrise or shortly before it; and there is
 reason to believe tllat this opinion is substarltially correct in the
 spring months; but further observation is wvanted to establish it
 as a general rule in the other seasons. Reasoning on theoretical
 grounds, we might 1Je led to conclude that the rule is true
 wherever the sun sets, for the terrestrial radiation goingon during
 the absence of that luminary must tend continually to lower the
 temperature. But the amount of radiation is greatly influenced
 by the clearness of the sky; and it was often remarked at Fort
 Enterprisen that a clear sky soon after sunset was accompanied by
 a brilliant aurorcz horealis, and that this seldom continued beyond
 midnight or one in the snorning, when it was superseded by fleecy
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 clouds obseuring the blue sky. It often happened that shortly
 before sunrise the sky again eleared, and it was almost always much
 eolder to the sensations at that time than at any other hour of the
 night. It woul(l be interesting to aseertain whether, when the sun
 does not set, the temperature be lowest soon after midnight. Sir
 Edward Parry's observations are not suffieiently frequent to de-
 termine this oint. At Melville Island and Igloolik, the tem-
 perature is lower at 2 A.M. than at midnight, and at Port Bowen
 at 1 A.M. than at 11 P.M., (luring the summer months. Another
 point neeessary to lnention is, the very great elearness of the
 atmosphere in the high latitudes of North America, eontrary to
 the popular notion whieh envelopes a11 these eountries in perpe-
 tual fogs. We found this to lte the ease during four vinters
 spent in the interior, and Sir E(lwarel Parry has borne testimony
 to the same eSeet on the eoast. Fogs are presralent only when
 the iee is l)realiing up or driftint, about.

 Prefaceel lgy these ol)servations, table xxxv., eontaining the
 leaelint, points of tl-le annztcll daily czerve, may be alloxved to speak
 for itself. Tt will le seen that the greatest diCerenee bet;een
 the British and North 14lalerican oleservations, is in the length of
 the interval loetsveen the lninimum and morning mean, or in other
 *ror(ls, the rapiclity of the lTlornint, ascent of temperature, tlle rise
 being more rapi(l in the lower latitudes. The length of the in-
 terval between the evening mean and minimum is aSectecl in the
 opposite way, though rather less regularly by a decrese of lati-
 tude. The intervals between the morning and evenino titnes of
 mean tem}erature ale much more nearly equal-their ler}^ths at
 Melv-ille Island and Plymouth, lying 24? of latitude apao t, (liffering
 ollly alJout one-eleventh, while the intervals containe(l in the two
 last columns of the table, being those mentioned al)ove, vary one-
 half of their amount.

 TABLE XXXV.-Showing the critical points of the daily curve of
 temperatllre at various places.

 Time of Intervttl betsveen

 Place.

 . . . mum mum Mornill(Y Milli- Evening
 Mini- Mornlng Maxl- Evealng . nd fol- and fol- (1 Y mllm mean

 Name. Lat- temp. temp. temp. temp. lowint, los iuig evellin g mou llin: WIin-

 1 mum. mtlm. mean. m am.

 A.M. A.M. P.M. P.M.
 o , h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m.

 Melville I. 74 12 2 00 8 41 2 00 8 27 12 00 12 00 11 46 6 41 5 33
 PortBowen 73 14 1 00 t 27 1 0() 6 50 12 00 12 00 11 23 6 27 6 10
 Igloolik . 69 20 2 00 8 1() 2 00 7 25 12 00 12 00 11 15 6 10 6 3
 \\inter I. . 66 11 2 00 8 11+ 2 00 7 36 12 00 12 00 11 24t 6 11i 6 24

 Leith . . 55 56 5 00 9 13 2 40 8 27 9 40 14 20 11 14 4 13 8 33
 Plymouth 50 21 5 00 8 09 1 00 7 00 8 00 16 00 10 51 3 09 10 00

 _ .. .

 On the Ttmes of Mean Temperature.  365
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 TAshs XXXVI.- Showing the hours of morning and evening when the mean
 monthly temperature occurs.

 Place. Lat. Sept | Oct- | Nov J Dec- | Jan 8 Feb- | Mar |Apri!*| May JuneX | July- | Aug-

 A. M.

 o t h. m. h. m. h. m. h. m. h. m. II. m. h. m. h. m. h. n. h. m. h. m. h. m.
 Melsillelsland 74 12 9 01 8 42 6 37 9 4g .. 8 54 8 46 8 87 9 7 7 59 7 43 7 42
 Powt lSowen . 3 14 8 03 7 38 2 58 0 29 8 08 5 20 7 57 7 30 7 00 6 26 7 31 8 28
 Ie,loolik , . 69 20 7 51 8 28 .. 8 23 9 14 9 8 8 52 8 27 8 ()O 7 34 8 09 8 19
 Winter Islatl(l. 66 ll 8 47 8 47 7 31 1 31 6 4J 8 36 8 59 8 06 8 04 7 if St 39 8 25
 Fort i'ranklin . 65 12 9 37 9 la lo 15 lo 20 10 40 9 23 8 tl 8 2V , 50 .. .. ..

 Leith . , . 55 58 8 52 9 25 9 39 1 9 66 lO 34 10 02 lO 10 9 01 9 14 9 07 S 55 9 00
 Plymouth 50 21 8 09 8 23 8 54 1 9 14 9 22 9 23 jI S a6 7 52 7 39 7 60 7 21 7 51

 P.Al.

 o w b. m. h. m. h. m. ll. m. h. m. h. m. h. m. h. m. h. m. h. m. h. m. h, m.
 Melville Island 74 12 10 13 5 51 10 15 .. 5 59 5 59 7 45 8 7 g .S 8 25 8 11 7 16

 Port Bowen ...... 73 14 7 15 .. 7 13 5 17 0 49 7 40 5 04 6 07 6 56 7 16 7 08 6 51 8 23

 I?x}oolik . . 69 20 7 18 6 35 4 23 4 00 5 47 6 03 7 19 7 49 7 50 8 24 7 15 7 34
 XVinter Island. 66 ll 8 34 8 07 6 48 3 21 5 18 6 05 7 30 7 14 8 23 7 09 8 37 St Oa
 Fort Franklin. G5 1' 5 00 7 44 1Q 36 7 38 5 33 5 14 6 56 7 47 8 13 .. .. ..

 Leith . . . 55 58 8 18 6 48 7 Ol 6 15 6 57 6 56 8 08 8 26 8 40 8 24 8 40 8 19
 Plymouth . . 50 21

 . . .

 366 Dr. RICHARDSON on the Temperature of the ilrctic Regions.

 As Table XXXV. applies to the mean results of a whole year,
 and not to a less period of time, the hours of mean temperatures
 are given for the months in Table XXXVI., and for the seasons
 of three an(l six months in Table XXXVII. The effect of de-
 clination in produeing a variation of the hours can lJe clearly
 traced on comparing one month with another of the same aear,
 though less regularly, from the various causes already enumerate(l
 in the high latitudes, than at Leith or Plymouth; but even at the
 latter places the gradation does not appear to be perfect. Greater
 accuracy would most probably be obtalned were the observations
 made by apparent time instead of mean time. When the equa-
 tion is considerable and the apparent time is earlier than the
 mean} the eSect of registering by the latter is the same as an in-
 crease of declination, and q)ice versa. To render the investigation
 of Tables XXXVI. an(l XXXVIf. more easy, the intervals,
 as calculated from them, are given in Tables XXXVIII. anzl
 XXXIX.
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 TA:BLE XXXVII.-Showing the hottrs of morning and evening when
 the mean temperature of four qrlarters of the year, of the summer and
 winter halves, and of the whole year, occurs.

 Pla&e Lat Alltumn| Wizlter | Spring tSummer winter Summer Wllole . . 3 Mo. 1 3 SIo. } 3 hIo. [ 3 Mt). 6 Mo. 6 Mo. Yeawr.
 _

 A. tI.
 - !

 ? ' h. m. h. m. 11.m. h. m. h.m. h. m. h.m.
 Melville I?1and 74 12 8 46 9 {o 8 50 7 43 9 12 8 35 8 4L
 Pvrt Bonven . ,3 14 8 3'9 3 00 7 30 7 Ol 7 35 7 26 7 27
 Igloolik . , G9 20 7 34 8 56 8 27 7 30 8 12 8 07 8 10
 Wixlter Island. 66 11 8 40 7 23 8 19 8 01 8 12 8 12 8 12
 'ort Fran!s}in . 65 12 9 33 9 55 8 24 7 12 9 47 8 01 8 S4

 Leilh . b . S5 58 1 .. .. .. .. 9 57 9 01-& 9 13
 Plymouth, . 50 21 1 8 26 918 8 01 7 33 8 50 7 48 8 09

 I'

 P.5f.
 , .

 o t h.m. h.m. h.m. h.m. h.m. h.m. h.m.
 MelvilleIsland 74 12 8 40 10 24 8 26 8 09 10 04 8 13 8 27
 PortlSowen . 73 1+ 2 20 4 18 6 42 7 23 6 24 6 45 6 50
 Igloolik * . 69 20 5 48 5 46 7 41 7 59 5 47 7 42 7 2o
 \Ninter Island. 66 I1 8 13 5 27 7 52 7 43 6 44 7 48 7 36
 FortFranklin. 65 12 7 30 7 2t; 7 39 7 12? 7 37 7 3gr 7 3J

 Leith . , . 5,5 58 .. .. .. .. 7 09 8 28 8 27
 Plymouth . . 50 21 6 25 6 30 7 01 7 21 7 09 6 ,37 7 00

 . I ! .S . I ,

 lerlgth of Length of
 Place. Sllortest tongest Sept. Oet, Nov. Dec. Jan. Feb. Mar. April May. Jutle. July. Atlg.

 Day. Day.

 _ _ " _ _ 0

 l. m.h.m,ll, m.ll. m.h. m.h.m.ll. m.h. m.h. m.h. m.h. m.h. m.

 Ml Ivlille; SE3t4 daays hor. 102 } 9 09 ..... ., .. 9 05 10 59 11 30 11 56 12 26 12 34 ll 34

 Bowen (1o. 84das .. I1 1211 3514 19 .* 11 :3211 4410 1011 2612 1612 3211 2Q11 55
 lgloolik elo. 38 days do. 60 days 11 27 lO 0a . . 7 3J 8 33 8 55 10 27 11 2i2 11 50 12 50112 06 ll 15
 Winter

 Islalld 0 24hours 11 47 11 2011 17 .. 10 33 .. 9 29 10 41 ll 0812 1911 40 11 5811 40

 Fort

 Franklin 3h. lOm. nearly24h. ...... lO 32 ..... 9 18 9 53 .. 10 1511 2712 23 ........... .. ..
 h. m. ll. m.

 Leith . 6 52 17 32 11 26 9 23 lO 02 8 19 8 23 8 54 9 5811 2511 2611 17 il 4Jll 19

 Plymouth .. .. lO 19 9 52 10 2fi ........... 8 06 9 54 9 16 10 2210 5511 46 11 31 12 0411 32

 . I . ,.

 367

 TABLE XXXVIII.-Showing the length of the interval between the morn-
 ing and evening hours of mean temperature br each month of the year,
 deduced from table :2rgxvi.:-

 0R1 the Times of Mean Temperatztre.
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 4568 Dr. RICHARI)SON on the Tenxperature of the Azetic Regions.

 TABLE XXXIX.-Showing the length of the interval between the morn-
 ing and evening hours of mean temperature, for four seasons, the
 summer and winter halves of the year, and for the whole year, de-
 duced from table xxxvii.
 2 .

 Three months. Six Jnonths.

 Place. Whole
 Aut. Winter. Spring. Summ. Winter. Summ year

 h. m. h. m. h. m. h. m.- h. m. h. m. |
 Me}ville I. . 12 00 12 00 12 00 1'S 00 12 00 12 00 12 00
 Port Bowen 11 41 13 18 11 12 12 22 11 49 11 19 11 23
 Ialoolik . 10 14 8 50 11 14 12 29 9 35 11 3;v 11 15
 Winter I. . 11 33 10 04 11 33 11 42 1() 32 l1 36 11 24
 Fort Frank. 10 03 9 'l1 11 15 12 00 9 50 11 33 11 41

 Leith . * 9 42 11 26 11 14
 Plymouth . 9 59 9 12 11 00 11 48 10 19 10 45 10 51
 . r - . _ _

 SECTION VIIt.

 On the Relation between the Mean Temperature of the 24 Hours
 and that of any Sinyle Hour, or any similar pair of Hours.

 Mr. Snow Harris found that at Plymouth the mearl annual
 temperature of any hour of the day does not differ more than 5?
 from the mean annual temperature of the 24 hours; and Sir
 David Brewster found the differences at Leith to be 3? only.
 The de+riation shown by the arctic observations is only 22? or 24?
 except at Igloolik, where it is o.2?, and in each case the ex-
 cess of the masimum above the mean exceeds the defect of the
 minimum. Sir David Brewster states that the deviations are
 greater in the warmer years, rhich explains svhy its amollnt is
 less at Port Bowen than at Melville Island, the season passed at
 the former having been, according to Sir Edward Parry, a very un-
 genial one. The nearer the hours are to the times at svhich the
 daily curve crosses the mean line, the less of course is the (le-
 viation, and the more appropriate, as has l;)een already remarked,
 for selection as the time for making a single daily observation
 throughout the year.

 Table XL. is intended to shoxv the deviations of the mean
 temperature of similar pairs of hours from that of the mean of
 the whole 24. From this table it appears that in the arctic re-
 gisters the deviation of any pair of hours from the nwean of the 24,
 is less than half a degree, antl at tlle majority of the places of ob-
 servation it does not excee(l a qllarter of a degree. The differ-
 ence is greater at LLeith an(l still greater at Plymouth, leing
 least at Melville Island) the most northerly place of observation.
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 Of all the similar pairs of hours, that of 4 an(l 4 are nearer to
 the average heat of the whole day at Melville Island, Winter
 Island, anal Leith; and at Port Bowen an(l Plymouth, 9 and 9.
 Tile mean temperatures of the intermediate pairs as they are
 arranged in the table, are less than the annual mean of the 24
 hours, and of the extreme ones greater at a11 the places of observa-
 tion. The change from deficiency to excess, anfl the contrary, takes
 place twice in each columnn and by considering the curvesn as pro-
 jected on Plate II., Fig. 7? it will be at once seen that 9 an(l 9
 are the pair of hours which coincide most llearly with the titnes at
 which the curve crosses the line of mean temperature. The ab-
 scissa of one hour of each pair is above thc Inean line, and of the
 otller below; the (leviations, therefore, of the mean temperature
 of any pair from the mean must have a relation to variations in
 the form of the curve. At Igloo]ik, 10 and 10 approach within
 IOOth of a degree of the mean heat, and 4 and 4 within tOOths.

 TABLE XL.-Showing the deviatiorl of the mean temperature of similar
 pairs of hours from that of the whole day, also the deviation of the
 annual mean of the extreme teml)eratures of each day from the real
 mean heat.
 _ W . . . .

 Hour. Melville Port I61oolik. WiI t Leith. mouth.

 1 andl +1*14 +0 37 +0 96
 2 ,> 2 +0*12 +0+32 +0 09 +0 43 +() 63
 3 , 3 +0 07 +0 34 a so
 4 , 4 -0 01 + 02 -0*06 +0+08 -0 33
 5 ,} 5 -0021 -0 13 -0 89
 6 , 6 -0X12 -039 -0 16 -029 1 1I
 7 ,, 7 -0*19 -0 35 O .t'6
 8 ,, 8 -O*13 -O 30 _0*21 -i) 44 _0 66
 9 , 9 +0 04 -0 32 -0 02
 10 ,, 10 +0+17 +0 01 -0+08 -0 12 +0 40
 11, l1 +0*14 t*(l 11 +0 79
 12 ,, 12 +0*17 +0f34 +0027 +0+32 O-99

 Means of l
 Extreme + 16 64 1 + O t 01 -O * 08 -0 * 19
 temp. I. . _ . ,

 The deviations of the means of the estreme temperatures for
 the whole year, from the true means, are placed underneath ttle
 columns appropriated to the arctic observations in this table, for
 the purpose of comarison

 On the Mean Temperature of Pairs of Hours. 369
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 370 Dr. RICHARDSON on the Temperature of the Arctic Regions.

 SECTION IX.

 On the average Daily Range for each Month and for the Year.

 l:he measure of the daily change of temperature for each
 month, Sir David Brewster relsarks, will bear some relation to
 the sun's declirlation; and the result of two years' observation at
 Leith showed that " it is nearly at its minimum about the winter
 solstice, and gradually increases till April, when it reaches its
 maximum; it then declines, and again risos to a second maximum
 in July, after which it gradually diminishes till the end of the
 season." His results are contained in the last column of the
 following table. The four first columns, elnbracing places within
 or close to the arctic circle, also exhibit the greatest range in
 April, but the minimum is mostly irl September; and though
 at Melsille Islan(l and Winter Island there is an increase in July,
 this is not the case at the two other places. The range in the
 arctic winters is considerable, and during the absence of the sun is
 most likely due to the great amount of terrestrial radiation. At
 :F(rt Franklin, on clear nights, a thermometer with a lalackened
 bulb always marked a lower temperature than one with a clean
 bulb. At this place the average range is greatest in March, and
 there is also a rise in July. The temperatures were recorded
 too seldom at iFort Enterprise, Cumberland House, and Pene-
 tanguishene, to give the correct range, an(l the two latter places
 are includeci in the table solely for the purpose of showing how
 much greater the range is in the severe or continental climate of
 North America than in the maritime one of Leith. The obser-
 vations at Fort Reliance, situated at the east end of Great Slave
 Lake, were made by Sir George Back, and in(licate an unusually
 great range, particularly in the winter months.

 Tables XLII. and XLIII. are appended to XLI. merely to
 give a fuller view of the variations of an arctic climate.
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 Lat. Lat. Lat. Lat. Lat. Lat. Lat. Lat.
 74?47'S. ,3?14'S. 69?20'S. 66?11'N. 65?12'N. 64028'N. 62L? tif, 53O 57t 440 49 5bLo158,

 r Melville Port Igloolik, Willter Fort Fort F Cumber. Pelle- onth. Islan2 Bozens 1822-3- Islands Frank- Enter- Re1i?rtce land tallgui- 1824t&t

 1819-20, 1824-5; ' 1821-22; 1825-6 & prise, 18334 House, shene, 1825
 Hecla. Ilecla. Fury. Fury. 1826-7. 1820-21. 1819-20. 1825 26.
 _

 o o o o o o o o o o

 .Sep. . 6*80 4-88 7 6x 7*43 12 95 11-00 8 43 7 04 8 04
 Oct. . 9 94 7-&1 8 34 7-56 8-33 9 10 11sG0 10-45 4-87
 Nolr. . 8r38 11@32 9-83 5-63 11-72 7@10 13 48 9 20 9@71 4@15
 Dec. . 10-05 7-84 7.31 9-88 6-42 7@70 15-36 8 80 6-45 2-31
 Jall. . 8->6 6-97 I0 15 9-17 12-70 11-82 11 29 11 80 1U 75 2-66
 Feb. . 8F36 8-89 12 20 7-55 14-64 12F50 20-72 13-10 11 13 3-57
 Mar. . 12 50 13 32 14-24 7@71 20-02 21-40 24-61 19-40 9 84 6-15
 Apr. . 17 02 ]6 'i2 21-27 10 57 17-83 23-50 24 94 17 ()0 8-77 10 63
 May . 14-19 13 27 16-a3 ]3 53 16-55 22*50 19 56 18 30 1/ 73 8*58
 June . S-13 10-58 16-51 13-05 12-90 S-2fi
 July . 12s25 8-10 1132 1X*76 17v60 8 50 9-67

 Aug ... 7 36 6 82 7-50 13-52 16-23 10 9o 7 59

 _

 Yeha?rle 10 28 9 Pl4 11-87 10-28 14-30 10-53 6P14

 TABLE XLII. Showing the extreme range of temperature in one
 month:-

 M?onnth | 64.0 | 57 0 | 67-0 | 51 0 | 113 4 | l l l l

 TABLE XLIII. The extreme range in one ear, or difference lJetween
 highest aild lowest temperatures recorded:-

 Year. | 110 0 | 98#5 | 104 0 | 87 5 | l29 0 | 131*5 | l35-0 1 134 0 | 12;1-0 |

 371

 TABLE XLI.-Showing the average daily range of temperattlre for each

 month, and for the whole year, at various places:

 On the Auerage Daily Rclnye.
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 372 Dr. RICHARDSON on the TemperaZure of the Arctic Reyions.

 TABLE XLIV.-Showing the mean annual temperature of every second hour, as observed and calculated
 oll the SUppositiOll of these beillg abscissx of Parabolas; and containing also their diffelences.

 Alelville I. Lat. 74i? Port Bowen, Lat. 73i? Igloolik, I,at. 69s? Winter J. Lit. 665?

 Hours. Observ. Caleul. D.ff Observ. Calcul. D.ff Observ. Calcul. D ff Observ. Calcul. D ff

 Temp. Temp. l . Temp. Temp. 1 . Temp. Temp. l . Temp. Teml). t -

 o o o o o o o o o o o o
 A.M. 1 +2-404 +2't04 0'000

 2 -0'915 -0o915 ?'??? +2-781 +2'781 0'000 +7+259 +7-259 0*0OO

 3 2 ' 568 2'589 -0'021

 4 -0'803 -0-710 +0'093 3'001 3'089 -0 088 7AB13 7 022 _0 0()9
 5 2 ' 988 3' 144 0 ' 156

 6 -0*113 -09094 +0e019 3e882 4e015 -0'133 8'473 8-324 +0-049
 7 4-029 4-0/0-0'048 l

 8 +0'880 +0 '933 -0'053 5@544 5'5D6 -0'012 9'656 9 -658 -0-002

 9 5 384 5 425 -0 041
 10 +2+341 +2X465 0'125 7 610 7^611 -0 001 11^231 11'2o2 -0'
 1l 6'266 6 264 +O '002

 P.M. 1 +3 346 +3+529 -0 173 6-550 6+550 0900O 8*957 8*874 +09073 12*360 12'264 +0-096

 2 +3'884 +3 884 0 00O 9 295 9 295 0 00O 12 551 12-551 0'000
 3 6 943 6 291 -0 048
 5 +3'537 +3*643 0'106 5e237 5@514 -0@277 8*474 89807 _0*333 12*012 12?209 -0-190

 6 +2 626 +2 920 -0 294 __ 6 763 7 342 -0 579 10 836 11 154 -0 318
 7 4*256 4 227 +0 029 _ _
 8 +1 622 +1 715 _0 093 5 275 5 218 +0 0o7 9 555 9 505 +0 050
 9 3 367 3 214 +0*153
 10 +0 560 +0 279 +0 281 3 840 3 862 -0 022 8 509 8 257 +0 242
 11 2 677 2 607 +0 070
 12 _0 439 0 617 _0 1,8 3 150 3 052 +O O98 7 798 7 508 +0 290

 Mean +1 378 +1'378 0'000 +4'330 +4 330 0'000 +5 714 +5 714 0 00O 9 813 9'813 O O0O
 _

 The dimensiolls of the semi-parabolas were determine(l by the following measures:-

 M-BI.VXimUm temP. Of dailY CUrVe m = MiniSUm Of (littO: ,K = Mean Of dittO.

 1 and 2 O m O m I
 B ,%_S --2 293 = 137 58 = 1 926 = 11a 56 = 2 933 = 175 98 -2 738 = 164 28
 n B H

 sn 2 a.nd 4 = 2 506 - 150 36 = 2 22 = 133 20 = 3 581 214'86 -2'554 = 153'24

 G M |

 Time | 11. m m h. m m h. m m h. m m
 betWeen m
 eVening > = 5 33 = 333 = 6 10 -370 = 6 35 - 395 -6 24 _ 384
 cz and m l

 Time l

 molning i = 6 41 = 401 = 6 27 = 387 = 6 10 = 370 -fi 11i= 371 5

 6X , aIXd 1R J

 : Time

 : I)etvfeen -5 19 = 319 5 33-333 _ 5 50 _ 350 5 48i= 348 5

 morlling
 C6 and M

 4

 betxween | = 6 27 _ 387 = 5 50 -350 = 5 25 _ 325 _ 5 36 = 336

 evening
 E G
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 Form of the Mean Annual Daily Curve.  373

 SECTION X.

 On the Parabolic Form of the Four Branches of the Mean Annuc^I
 I)aily Curre.

 [See Table XLIV., p. 372.]

 The calculations containe(l in Table XLIV. were made after
 the subjoined formulae given by Sir David Brewster, an(l the
 values of the symbols will be found at the bottom of that table.
 T is the required temperature at the given time, and y the ordi-
 nate correspon(ling to that time.

 1. 'rhe night branch descends from the evening mean tempera-
 ture to the minimusn. The formula for calculating the temperatures
 of this semi-parabola is

 HBxy2
 T_m+

 2. CFor the morniny branch, which ascends from the minimum
 to the morning mean, --

 T + H B x y2

 S. For the noon branch, which ascends from the morning lnean
 to the maximum,

 CG2

 4. For the afternoon branch, which descends from the maximum
 to the evening mean,-

 T-M GH x y2

 Sir David Brewster gives also other formul2, wllich, with their
 investigations, are given at length in his paper so frequently
 quoted by us. Mr. Snow Harris has made similar calculations
 for Pl+7mouth by the same formlllae.

 Of the Leith observations Sir Davi(l remarks that the greatest
 diSerence between the calculate(l parabolic absciss and the points
 of the curve ascertained by observation, is a quarter of a degree
 of Fahrenheit, and that the differences are most perceptlble in
 the afternoon branch of the curve between 4 and 8 hours. A1r.
 Snow Harris also found the difference greatest at Plymouth in
 the afternoon branch, and amounting to eight-tenths of a (legree,
 which he considers to be too great a deviation to allow that branch
 to lJe considered a semi-parabola. At the several arctic places of
 ol)servation the observed points of the curve coincide more nearly
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 3 74 I)r . RI C H A R D S O N on th e Temperatlx re of the Arcttc Reg ions.

 with the calculated absciss than either at Leith or Plymouth,
 the diSerence scarcely ever exceeding one-tenth of a degree, and
 sometimes falling short of one-hundredth of a degree. The vari-
 ations are greater in the afternoon an(l evening branches, but ex-
 cept at Igloolik, they do not generally exceed a quarter of a de-
 gree, and even there, the greatest diSerence, which is at 6 P.AI., iS
 little more than half a degree. It is remarkal)le that the coinci-
 dence should be so great, considering the many sources of error
 peculiar to thermometric registers in the high latitudes.

 SECTIODZ XI.

 St^yvplenzentary Tclbles.

 The preceding pages contain all the information we coul(l col-
 lect from the arctic registers of temperature, in furtherance of the
 objects indicated in Sir Davicl Brewster's paper. But to give a
 fuller view of the climate in high latitudes a few tables are here
 sulJjoined, constructed from registers of temperature, too short
 and imperfect for deducillg the annual elai]y curve, but yet inte-
 resting as far as they go.

 The first table that follows contains the results of a thermo-
 metrical register kept on boar(l the Hecla, in Hecla Cove, Spitz-
 bergen, for three summer months in the year 1827, while Sir
 Edward Parry was absent cn his memorable boat expedition.
 Hecla Coure is the most northerly position where a record of tempe-
 ratures has lJeen kept. Appended to the table are the results of
 Sir John Franklin's observations, made in the year ] 8 18, when
 he commande(l the Trent. As the ship was cruizing about the
 greater part of the timen it has not been thought necessary to cal-
 culate the summer daily curve, but the mean temperatures, being
 the result of 24 olJservations each day, are as correct as circum-
 stances would admit, and are valuable as giving the summer heat
 at sea in very high latitudes.

 Table XLVI. exhibits the results of observations made at iFort
 Enterprise on Sir John Franklin's first land expe(litic)n. The
 thermolneter was often visited so as to ascertain pretty nearly the
 daily maximum and minimum; but the observations were not re-
 corded sufficiently often at stated hours to scrve for the projection
 of the daily curve.
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 TABLR XLV.-Results of a thermometric register for every second
 hour, kept on board the Hecla, at anchor in Hecla Cove, Spitzbergen,
 dllring the summer quarter of 1827: lat. :9? 5St N., long. 16? 49' E.

 - ' 1. _ _-l_Wl___

 Hour. June. July. Aug. Sumllaer

 o o o o

 A.J!w:I. 1 + 34*45 + 38*77 + 37*45 + 36 92
 3 34 90 38 27 37*19 36 81
 5 35-27 39 03 37*2l 'S7 23
 7 36 13 4Q qi2 37*84 38*09
 9 36 52 40 37 38 1X0 38-51
 11 36 4 92 41-27 3'3 42 39 2'2

 P.M. 1 3;*37 41*68 39vS2 39*55
 3 37*17 41*11 3971 3935
 5 36*47 41 lfi 39 13 38*'34
 7 3S 28 40 56 38-53 38 16
 9 35 38 40 03 38 08 3786
 11 3z1*48 39958 37 87 37*32

 Mean + 35 86 + 40-17 + 38 40 + 38 15
 .__

 Mean
 temp. of + 31*50 + 35*44 + 36 83 + 34*96
 sea water --

 Highest temperature observed (July) + 55?
 Lowest ditto (Jllne) + 24

 The temperatures taken on toard the Tlent, in 1818, when cruizing in a mean latitude
 of 80? N. altd longitude 10? E. gave the follovrin means:-

 Jllne. July. Allgust. Summer quarter.

 + 33 73 + 35 98 + 33+80 + 34+52 Fahr.

 TABLE XLYI.-Some results of a thermometric register kept at Fort
 Enterprise in 1820-21: lat. 64? 28' N., long. 113? 06' W.; supposed
 height above the sea level 850 feet.

 |

 Hiahest Lowest Means of
 Month. temperature temperature

 recorded. recorded. Maxima. hfinima. Extremes.

 1820. ? o o o o
 Sept. + 53 00 + 16 00 + 39 30 + 28*30 + 33-80
 Oct. 37 00 + 5 00 + 27*9() + 18*80 + 23 40
 Nov. 2S 00 -31-00 + 2 80 - 4 30 - 0 75
 Dec. 6 * 00 -57 * 50 -25 * 80 -33 5U -29 65
 1821.
 Jan. 20 00 -49 0Q - 9*68 -21*50 - 15 60
 Feb. 1 00 -5l U0 - 19*10 -31-(;0 -25*35
 March 24 0() -49 * (10 - O * ('0 -22 * 30 -- 11 * 60
 April 40 00 -3Q 00 + 16*4(} - 7-10 + 4 65
 May 68 0Q + 8 00 + 4)-80 + 20030 + 31-55

 ..

 iofayear + 22-8d -20-42 + 6 14 - 4o41 + 008b

 Obs. at Hecla Cove, 1827, and at Fort Enterprisen 1820-1. 375
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 376 Dr. RICHARDSON on the Temgerafure of the Arctic Regtons.

 The folloxving tal)le is compiled from Sir George Back's Ap-
 pendix to his Journal but, not having access to his original obser-
 vations, I have been unable to compute the daily curve for the
 period,-which the observations, being 15 each day, were numerous
 enough to have enabled me to do.

 TABLE XLVII.- Containing the daily and monthly mean temperatures
 for portions of the years 1833-34, at F()rt Reliance, near the east
 elld of Great Slave Lake. Lat. 62? 46' N., Long. 109?. Supposed
 height above the sea, 650 feet.

 1833.
 1 835.

 1834.
 Day.

 hIalch.

 o

 _ _1 2 - 57

 _ -27 * 1 1

 _ 0 83
 _ -13-69
 +00 .49
 -15 * 85
 -32 12
 -28 37
 -9 92
 +8 03

 + 0 95
 -133
 _ - 2-50

 _ _ 9-09

 _ - 8-20
 -13-o4
 -25-38
 -16*80
 -17 15
 -0-94

 -2-05
 -18 43
 -7-33
 + 9-48
 -5-80
 -1-3,
 -14-48
 - - 1-15
 _ - 5402

 3-20
 -1o 23

 Aplil.

 o

 -9-61
 -14 8j
 -33-68
 -0-03
 -1 l * 16
 -2-24
 -8 05
 -7-34

 7 20
 -20 06

 -11 @18
 -8 32

 7.38
 - 9i57
 -20 72
 -0 40
 -7-36
 -693

 8 23

 + 5-02

 +8 18
 -13 48
 -20 38
 _23 * 6G
 -43o23
 -12 05
 -3 90
 >-7-4f
 >-6-09
 I-l la
 , . *

 May. Nov.

 o o

 - 4 59-29-58
 -19 * 13 2a- 77
 -35 * 56-s9 * 61
 -3o * 59-19 * 21
 -:3.3*31-21 0F
 -'3 42-8 - 16
 -32*92-26 20
 -23*09-24 39
 -14-61-15 10
 -19 58-2-87

 -29@21-10 40
 -37 07-16 s 44
 -45 8o-10 65
 -39 - 98- 1 42
 -31- 47-17 * 2D
 -37 09-2:2*68
 -24 *71-23 * 84
 -27 *77-16*2,
 -32 44-24-94
 -39*74-;9 29

 -49?76-18?40
 -43 69-19 45
 -31-53-8X40
 -35o18-10o58
 44 54-18 v2
 -47 6v-11-68
 -z8 * 69-9 * 43
 -61-3fi-8|27
 -2-99-5 35
 -44 * 83-2o * 80
 -59 * 85 . .

 Jan. Feb.

 O o

 -3(; ' 07-46 ' 47
 -18-0.t) _3d, *o s
 -2 l * 57-2G * 27
 -21 *91-17-tSs
 -12-26-26- /9
 -13-91 + 4 78
 -21 *37 + 3- 7tS
 -9 55-1o 62
 - 4 > + 7 4i)
 -21 15-1 3(1

 -18 22-2 18
 -3 89_19929
 -0 80-7 80
 -12 88-24 St;
 -SO 94-40-68
 -14 89-43 * 05
 - 6 - 45-29 G8
 -15 75-3t i''
 -13-9()-30 41
 -4'71-33 20

 Nov. Dec.
 Jan.

 o

 _48 82

 -46s 17

 -13-43
 g-17*03

 I_ 5.,0
 -26-82
 -26880
 -38 * 08

 -81*72
 -29*39

 -37*48
 -48 * 08

 -aW 75
 -52*56
 _4, *08
 -60 * 33

 -54 31
 _39 63
 -46 * 47
 -29 * 46

 -42 * 63
 -32 85
 -19v42

 -12 * 13
 -14-56
 +16s06
 -36 *0t;

 -44 * 46
 -*38342
 -35-79
 -20 ,3

 Fel.

 -

 o

 -36- 44
 -32 *41
 -44 ' 64
 _46-80
 _30-09
 -12-7/
 -2*53
 +7 16

 - 27..5,
 -26 87

 _ 7504

 + 7-18
 -29 47
 -28 51
 -12e27
 -3e0
 + 5 71
 _ ff-88

 -23v74
 -28v35

 -33-75
 -26-02
 -4-15
 >-10@28
 -15@20
 F-4v13

 _ 3-21
 ,-0 64

 * .

 I ..

 ; ..

 Dec.

 _ _

 o

 -18*82
 -41 * 15
 -30 *86
 -43 24
 -38 30
 -18-26
 -37-97
 -26 75
 -9-52
 +7 27

 -10 * 82
 -26 00
 -16 57
 -29 *25
 -53 * 9i
 -33 88
 -26J21
 -'27 * 88

 37.99
 -48 * 58

 2
 3
 4
 5
 6

 7
 8
 9

 10

 11
 12
 13
 14
 ]5
 16
 17
 18
 19
 20

 21
 22
 23
 24
 25
 26
 27
 28
 29
 30
 31

 -44 * 64
 -3; 01
 -43 * 8o
 -3{) 31
 -]S 2
 -la 6"
 -2o 3tX
 -14 GU

 * X

 * .

 ..

 Mean temp. of vvinter quarter (Dec., Jan., Feb.) mean of 2 years' obs. . . . . -2*) :3j l F.
 ,, ,, spring quarter (March, Ayril, SIay) 1 ear 1834 . . . . . . +12 7o5

 Tlle lt)west temperature recorded in 1833-34 (Jan. )was . . . . . . . . . -/0 0() F,
 ,, , ,, 1834-35 (Dec.) xvas . . . . . . . . -ei8 OO

 The three following tables give the results of a thermometric
 journal kept at Penetanguishene, Ot1 Lawlie LIuron, in lat. 44? 48t N.,

 - -

 o

 -16 *03
 -95-61
 -33-35
 -28 * 68
 -22 19
 -12 * 29
 -24 * 48
 -23-71
 -16409

 -26-01

 +20*61
 +12873
 -2-83
 -1-98
 _16e37
 -10 * 28
 -11-38
 -15937
 -27-31
 -1-66

 -6*41
 -3*94
 -8-88
 -11 *43
 -22 * t)6
 -4-16
 -0-29

 -15 * 15
 -26 . 43

 -16 03

 s

 o F
 -17 43
 -15F50 X
 - 9X71 i

 -14 51 E
 -16-32 Ii
 -3 58
 -15-59
 - 8 24
 _ -14 26
 _ -1 2 * 57

 -13501
 -20e62
 -lfi 90

 7.64
 -2-78
 + 8-68
 -10s77
 +12 03
 -14 29
 -18Z91

 -6 90
 + 8-!}3
 _ 2-14
 -8-25
 -26 *22
 _ _ 3}16

 _ - 0*42
 -15-41
 -3a *53
 -35 *18
 -48 * 20

 b-40-25-5-74

 |-50j60-7j24
 F-55-52-4-8f
 -31*74-5-9E
 -37? 14-17 *7;
 -28* 55-25 * 1C
 -27-14-93-2(
 -34 16-28(2,

 t-50-04-24-8E
 I-36 17-3oe2;
 -43052-44*0.

This content downloaded from 
�������������116.88.193.45 on Wed, 14 Aug 2024 07:20:24 UTC������������� 

All use subject to https://about.jstor.org/terms



 TABLE XLVIII. Showing the meall heat of each month atfour seareral
 hours, and also the mean of one pair, 8 A.M. and 8 P.M

 _ ., , __ . , . 1 .

 Month, 8 A.M. Noon, 3 P.M. 8 P.M. 8 and 8.

 _x

 1825. ? o o o o
 May tw 50-41 + 60 06 + 62 29 + 53-55 + 51 98
 June 65B07 71*60 72*87 fo5 40 65*23
 July 70 71 78 ()6 76@94 70e06 70 38
 Aug, 67 16 72-16 73 64 69 93 68?54
 Sept. 52*42 56 87 58 23 53Z94 53*18
 Oct. 44 81 52 26 53 42 46 90 4a85
 Nov. 34o 19 39 @ 68 41 84 39 * 13 36466
 llec, 23 00 25*$2 26w16 '24w94 23-97
 1826.
 Jar. 19*29 24*55 26 16 23*48 21?38
 Feb. 17-81 23*52 25*87 21*52 19 ti6
 March 27*65 33*26 34 61 31 19 29h42
 Apr.l 34 63 39 00 40 * G7 37 - 53 36 (18

 ._ .

 Means; + 42w93 + 48'05 + 50+90 + 45'52 + 44 225

 I , . .. ._ I . .1 '

 , o

 In the rear 1820 tbe mean allnual heat at 8 A.M. was + 45?42 F.
 , 1823 ,, 3 P.M. it was + 46+34

 TABI.E XLIX.-Showing the means cf the masima and minima of each
 mollth, and the means of the estremes.

 I |

 WIean.s of

 Month.
 Maxima. Minirna. Extremes.

 1825. ? ? ?
 May + 63 + 96 + 46 * 23 + 55 * (}9
 June 74 30 61 40 67 85
 3uly 77 dO 68 90 73-15
 Au. 74 2V 63 25 68-72
 Sep. 58 * 45 51 41 54 93
 Oct. 54 06 dx3-61 48 83
 Nov. 42 71 33 00 37*85
 Dee. 97*61 21 16 24*38
 1826.
 Jan, 27*87 17 12 22*50
 Feb. 26 * 80 15 * 67 21 * 23
 March 3557ti 'S5*90 30 82
 April 41 83 33*06 37*48

 Means. + 51 24 + 40 69 + 45*96

 Observations at Penetaqzguishene on Lake Huron. >)77

 long. 80? 4()' W., and 600 feet above the sea, by Mr. Todd, as-
 sistant surt,eon, R. N.
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 TABLE L. Showing the mean heat of four seasons, and of the sis
 sulnmer alld six winter months in 1825-26, at the same place.

 .

 Periods. 8 h, A,M Noon. 3 P.M. 8 P.M. 8 and 8.

 o o o o o

 3summer months + 67 67 + 73 96 + 74 50 + 68 50 + 68-03
 3 autunln ditto + 43-82 + 49+63 51-19 46 66 45'24
 3 winter ditto + 20 11 + '24-56 26-07 23240 21*75
 3springditto + 37 60 + 44 16 45-91 40-78 39-19

 6 summer ditto + 52 63 59*06 60 21 54 62s 53-64
 6 winter ditto + 32@0t1 37 17 38 70 35*08 33@56

 378 Dr. RICHARDSON on the Temperature of the .Arctic Regions.

 Penetanguishene is situated on a barlk rising steeply from the
 beach of one of the sheltere(l bas of Lake Huron. Mr. I'odd,
 in his remarks on its climate, observes, that the sprine, of 1826 was
 the earliest he had known (luring eight years' residence at the
 place. " In general," he says, " the snow remains on the
 ground till the latter end of April. In June or July the tempe-
 rature occasionally rises to 92?, when the heat is oppressive to
 the sensations, and for the mtvst part precedes a thunder-storms
 after which the air becomes cooler. The atmosphere is clear in
 l\/Iarch; and the ice, which by that time has attained a thickness of
 ]6 inches, begins to dissolve. Snols falls towards the end of
 October, and the harlJour freezes over in the beginnint, of De-
 cemler." Mr. Todd once only observed the thermometer as low
 as-32?, which was for a few hours in January. 1822. The snow
 attains a elepth of 3 feet in the course of the winter in the woods,
 but the ground beneath it is not frozen. He thinks that the
 greatest heat occurs at S P.M., and the least at 3 A.M.; but he
 di(l not ascertain the fact ly a continuous series of hourly ob-
 servations.

 As the mean of the comlinexl olJservations at 8 in the morn-
 irlg and 8 in the evening is, at Leith ancl Plymouth, less than the
 true mean of the 24 hours, but does not irl either case (liCer from
 it more than - of a degree, we callnot err much in consi(lering the
 mean heat of the year 1825-26, at Penetanguishene, to be about
 4o? Fahr., or a little more, which correspollds nearly enougl
 with the mean ofthe extreme telnpeatures, which is + 45? 96.
 This is about a? below the lnean temperature of Leith, although
 Penetanguishene lies upw-al ds of 11 ? of latitude more to the?
 southwaral. If we allow, with Dr. Dalton, a depression of 1? of
 temperature for every hundred yards of elevation ahove the sea,
 and augment the mean heat of Penetanguishene in that propor-
 tion, it will still be less than that of Leith; and even allowing, as
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 :Nfr. Nisotl's esI)eriments roulel lea(l us to elo, a degree for 230
 feet, we shoulc:l only brinX them to an equality.

 I ain in(lebtefl to the kin]ness of Captain Washington fol the
 folloslving llighly valuable talule of mean temi eratures of ten (lif-
 felent stativrls in Swetlen, which furnishes tlle means of makint, a
 nore extensive comparison Ivetween the temperattlre of Nolthern
 l8Surole anel Arctic America. The talTe was (lrtlwn up l)y
 (Solonel Forsell, of StoeWholm} anel by him communicated to the
 Geot,raphical S(voiety of Loll(lon.

 The oliginal MS. is in the centigrade scale, whicll llas beell
 converte(l illtO that of Fahrenheit. I am unwilling to estend the
 length of the )aper by mentionint the many interesting diSerences
 of climate pointe(l out, ly contrasting this taltle, or one which
 may be compiletl fio1n it of the meall lleat c)f the four seasc)ns of
 the year, with those which pl-eceele it; anal shall 1nerely state ge-
 nerally that, uneler siinilar circumstances, the east side of onc con-
 tinent appears to have the advantat,e o-er the +vezteln shores (f
 the l)ther in the hit,h latitu(les, of about 20? of mean annual te11-
 perature, an(l that the isotllermal line, in passing froin N7orway
 to America, is bent 12? of latituele to the souths^:ar(l. As, how-
 ever, norle of the pairs of y)laces agree exactly in latitude or altitutle,
 these quantities are to l)e consideleel as but roughly estimated.

 TABLE Ll.-Containing mean temperatures of various places in Swede
 l)y Colonel Forsell, of Stocliholm.

 -- , , "

 o t o o ? l ? l

 L. 5s 42 L. 5G 53 L. 57 42 L. aO 23; L. 59 20; r. 60 39 [.. 62 38 L. 63 24 L. 63 50 r,. GS 3(}

 Months. I.llntl. Wes.iv. G(+ttell Car}- Stock- ! Falun Herllo- Oster- Enon- burg. st.d. holm. I * sund. slxnd. Umea. teliis.
 .lt. Alt. Alt. Alt. l Alt. Alt. Alt.
 60ft. 500ft. 180ft. 1'18ft. i 400ft. 1()50ft. le67ft.

 No. l. No. 2. No 3. No. 4. No. 5. 1 No.6. No.7. No.8. No. 9. No. 10.

 _ I _, .

 o o o . o o I o o O o o

 DCC. . +31 0L +28 66 +34*42 +27 30 +9 28 I+24 15 +18*,0 +20 95 +13 64 + 2 44
 J'lT,. . 28 51 27 86 29 99 25 60 24 32 18 68 16 :s2 9 25 11 60 0 12

 I Feb. . 29 10 28 18 30 11 28 42 25 SS 23 30 17 04 15 30 14 98 1 92

 MarCII 32 36 30 68 34 23 31 26 29 58 28 55 23 78 2D 72 22 18 11 52
 AP1il . 4L 29 40 80 43 S4 39 64 36+76 37 44 31 U4 33 00 33 98 26 15
 AXaY . 51 69 53 i2 63 02 50 3() 48 26 47 46 42 38 43 38 AX 28 37 20

 JUne . 60 31 62 20 61 04 59 34 57 02 57 30 53 30 54 48 5 O0 49 02
 JtIIY . /63 25 (i6 04 64 08 63 44 63-4G 6V 35 58 64 O7 90 tjl 24 58 1l)
 AIRKUSt GS 64 G3 12 G1 28 60 80 6() 80 5, 34 56 2D 55 96 5(; ,0 SS ,2
 SePt. . 56 17 5L 30 55 90 54 18 53 G5 50 62 47 48 43 24 47 66 42 06
 Oct. . 47-01 44-48 48-66 43 9() 44 (8 4'3 S t39-24 39*40 38 25 27-45

 Nov. . 37 90 35-42 38-65 35 3S , 35 39 i ;30 22 28-o0 29 08 27 10 11 as

 _ __,__ _ _

 JAsInnlln; +45 10 44*56 46-34 43 28 1 42*].S 39-92 36-36 35 80 3o 4*2 27 04

 . - .

 fITX.-No. 1 is the restllt of 54 years' observationsffl from 1;65 to i8i8 No. 2 of 36 yenrs, from 1SU
 to 1821; No. 3 of 46 years, flom 17S7 to 183-2 * No. 4 of 10 years, tlom 18;5 to 1824- Nv. 5 ot' 1;) le 81s
 from 1808 to 18'S; No. 6 of 9 years, from 1830 to 1838; N(3. 7 of 30 years, from 1787 to 1816; No. 8 (f
 6 yenls,lrom 1823 to 18;!8; b'u. 9 ol '3 aeals,frum 1796 to 1804; nnd No. 10 ot h yearsl from 18US to

 YOL. tX. 2 D

 Observations at Tez tlife?re>t Stations in Sweden.
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 380 Dr. RICHARDSON on the Tempersttlue e of t7e:e d; ctic Reyloa.s.

 TA13LE LII. Temperatures at Yakuzk, Siberia, lat. 62? lljt N., tletluced
 frolll mclny successive years of observation. (AI. Erlllal.)

 Hour. Dec. Jan. Fel). Marcll. Aplil. May. June. Jtlly. Axl:,. Sel)t. Oct. ^ Nov. |

 I __
 o o o o o o o o o o o I O

 G A.51.-42*92-32 8f)-44 5t)-17 2, - ! S 15 +35 82 +JA 27 +G,4 40 -57 22 +38 , +11 30-13 4
 12 19.M. -39 ,,-30 77-36 40 + 1 (.;S - -30 43 - -4^ 3l? +t;7 7/ +79 70 - -S P2 - -J0 00 +tM1 20- 9 1,
 "9 P.Al. -4) 0i)-31 9V-41 YO-7 82 - 1 17 15- 3, 62 +JB (;()X+61 7V - I DS 3S, -40 OD +13 3;SI-12 ,7

 he [II1Ua1 n1ean sIt 6 a m. iS + 10-2o?; Rt 2 I} m. + 21-54?; aUd ..t 9 }).m. + 1i2-47?; S11O\\iIIg TI.at
 tLle CUrVe iS mUCh BO1.1er tllan tSt plymouth. 'rlle nleall }le&t 0t' tlle 5 ear iS aBOUt + 14?.

 TABLE LIII. Of sis months' temperatures, at tsvo several hoursX at
 Fort Vancouvel, in the valley of the Oret,oll or Columbia Iat. 45?
 237' iS., 1(X11g. 1 20? 50' W.

 l ,., , ,|,. .l, . .,

 MO0Ith. 7 A.NI. 1 P.M.

 1835. o ?
 OCtE +44 48 +55 76
 NO\. 37 13 43 60

 [DeC. 1 3 65 41 06
 J 1836. t
 1 JAE f 3S 33 .39 51
 LFeb. J 34 29 44 (}O
 WIarCh. 40 45 56 49

 G rl10nthS } +37 52 l+4G 22

 Mean Of, [
 3 \. jNte1 S +34 7D f +40 99
 2110nthS. J

 The above talule, compiled from the Journal of the Rev. S.
 Parker, serves, as far as it goes, to show the difference letween
 the climate of the shores of the Pacific and that of the eastern
 coast of America. Tlle heat at the hc)urs of observation is mucl
 greatel a1; Fort Vancouver than at Penetanguishene, the greater ele-
 vation of which is nearly compensatel by its more southern position
 of 1? of latilude. TI1e temp,elature at Fort Vancouver is, howex7er,
 10? less for the same three 1nonths than at Leith, ^rhich i.s ] ?2? of
 latitufle farther to the north; and for the o7hole six months the
 difference is 13? of Fahrenheit. There is, however, reason to
 belies-e, that the summer heat is much grt?ater on the Oregola
 than at Leith.

 M. Baer states in a memoir oll the climate of Sitka, which did not reach this
 country till atbter the preceding pa})er llad beell sent to the press, that in the 57th
 palallel of 2l0rth latitude the mean allnual tempelature oll the western coast of
 America is 18? F. highel thall oll tlle eastern coast, thollgh still some degrees in-
 ferior to that oll tlle westerll c()ast of Burope. l'his coiilcides with otlr relnark in
 p;3ge 49 of the llleals heat o1l the c()ast of Norway beillg '2l)? abo+Te that Otl the
 eastelll shores of Americ.3 ill the same parallels.-Vid(3 Bull. Sci, de l'Aca(l. de St.
 Petersbourg.-Baer, Ueber des ILima von Sitka, c.
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